User Guide

SONET/SDH Application

FTB-8100 Series for FTB-200

www.EXFO.com

Telecom Test and Measurement




Copyright © 2007-2011 EXFO Inc. All rights reserved. No part of this
publication may be reproduced, stored in a retrieval system or transmitted
in any form, be it electronically, mechanically, or by any other means such
as photocopying, recording or otherwise, without the prior written
permission of EXFO Inc. (EXFO).

Information provided by EXFO is believed to be accurate and reliable.
However, no responsibility is assumed by EXFO for its use nor for any
infringements of patents or other rights of third parties that may result from
its use. No license is granted by implication or otherwise under any patent
rights of EXFO.

EXFO’s Commerce And Government Entities (CAGE) code under the North
Atlantic Treaty Organization (NATO) is 0L8C3.

The information contained in this publication is subject to change without
notice.

Trademarks

EXFQO'’s trademarks have been identified as such. However, the presence
or absence of such identification does not affect the legal status of any
trademark.

Units of Measurement

Units of measurement in this publication conform to SI standards and
practices.

April 6, 2011
Version number: 5.0.0

FTB-8100 Series Transport Blazer



Contents

Contents
Certification INFOrMAtioN ......cooiiiiii e e e e e e e e raeeeenes ix
1 Introducing the FTB-8100 Series Transport Blazer .........cccccommmeiimmeeinnnnnnans 1
Module-Related INFOrmation ..........ccceee i e eaaee s 4
Platform-Related INfOrmation ...........ccoiiiiii i e 4
(@00 0171 14T o T 5
2 Safety INnformation ........cccciiiieiiinieniin s ———— 7
Laser Safety WarniNgs ......c.ceoieiiie ettt 7
Installation INStruction Warnings ..........ooocueeiiiieeoiiiiiiee e e e s e e e e s e e e e e e s eeee e e e e e ennneees 8
3 Getting Started ... 11
Compact ToolBox/ToolBox CE Installation ............cccooceeiiiiiiiiiii e 11
Inserting and Removing Test MOAUIES ..........ooiiiiiiiiiiiiiie e e 11
TUINING The UNit ON .eeeiiic e sttt e e s e e s ansae e e s nne e e enneees 1
4 Physical Interfaces and LEDS ............ccouueeeeiiimimmnmmssinsmnnssesssrsnnssssssssnsnnas 13
o T 1] =T USROS 13
Port Availability on FTB-8100 Series ModUle ............ccooiiiiiiiiiiiiniiie e 16
OTN/OC-N/STM-N Interface CONNECHIONS .......eeeiiiiiieei e e e e e 18
Electrical SONET/DSn/SDH/PDH Interface CONNECtION .......c.coiiuiiiiiiiiiiieiiee e 20
Clock INterface CONNECLIONS ....c.uuvieiieiiie ettt e et e seee e s e e s st e e e st e e e s saaeeeessaeeeesnneeeeesreeaennes 21
Ethernet 10/100/1000Base-T Interface CONNECLION .......coccviiiiiiiiiiiiniiiesiee e 22
Ethernet ADD/DROP Gig-E Interface CONNECLION ........cccooviiiiiiiriiiiiiee e 22
STATUS LED .ottt e e et e e et et et e e et et eba e e aeenaaan 22
5 Introducing and Using the Graphical User Interface .........ccccovveiiireennnnnes 23
Starting the FTB-8100 Series Transport Blazer Application .........cccccviiiiiiiiniiiieniiicc e 23
Y 1T T4V T o 1o 1 PSRRI 25
Global Test Status and CONTIOlS .........eiiiiiiiiiiiiee e e e e e e 31
L= Yo 1 (=L PP PP TP PPPPPRO 34
Test REPOIt GENEIAtION ....oiiiiiiiiiiiiee e e e e e e e e e s e e e e e e e nnnne 36
UsUal TAD EIE@MIENTS ....eeiiieiiie ettt e e e e e e e e e e e e e e e e e e e e s antraneeeeeeennnes 43
KEYDOAIT USBOE ...ttt ettt e et e e e e sabe e e s ane e e e nn e e e e 46
6 Creating and Starting a Test Case .......ccccivrmmmirmrmsirmres i 51
SUPPOrted Paths/MapPinNgs .....c.c.ueiiiiiiiieiiiiee ittt e e anre e e e snreeeeaaes 51
INtroducing the Test SETUP ..oeeeiiiiiiiie et e e e e e e e e e e e neeee 54
TYPICAl TEST CASES ..nveiieiiiiiie e ittt ettt e ettt e e ettt e e ettt e e e st te e e s e sbe e e e snteeesaseeeesanseeeesnneeeeanrees 55

SONET/SDH Application iii



Contents

211 1 T T 1, e« = 83
SmartMode Interface DeSCriPLION ....c..cieiiiiieeiiiie e e e ne e e enees 84
Using SmartMode for Alarm/Error MONITOIING ......ccoooieiiiieiiieniee e 87
Creating and Starting a Test Case Using SmartMode ...........cccoeviiiiiiniieniee e 94
(=T o =T T OO PSP PRSP OPRRPRITN 95

8 SUMMArY Tabs ......cicceiiiiieiiiireir s s e rn s nm s rnn 97
TeSt UMM 97
AlGIM SUMIMATY et e e e e e ettt e e e e e ettt e e e e s s s nbaeeeeeeeeeaansbeeeeeeseaannnes 104
B [T A =] =T TSP 107
TOST LOGGEE e 108

£ T oo - o T 113
Port TX (Electrical INTErfaceS) .....cooiiiieiiieei e e e e e e e e e e e e e s 114
Port RX (Electrical INtEIrfAaCeS) .....cooiiiieuiiieie ittt e e e et s e e e s e e e e eebaa s 119
Port TX (Optical Interfaces - SONET) ...ooooueiiiiiiee e e e e e e e s e e e e e e e nnnes 124
Port RX (Optical INTEITACES) ..iiiuvvieeiiiiie ettt ettt et e e snaeeeenraeeeenes 126

B0 20 0 VI - 1 N 129
= G 0 PR P PP PP 130
FEC R X ettt ettt ettt h e h e e b et b e eae e h e n e sar e nnn e nanes 132
L0 1 U I I PP UPPRPPTRTR PPN 133
L0 U I I I T I PP UPPRPPPPTR PPN 136
(O U PSSP PRPPPPPPPRPPNt 137
(O U I I I 3 TP P PP PPPPPPPPPPPPPUPPIRt 140
ODWU TOIM TX eetttettttetteeteeeeeeeeeeeee ettt es ettt sttt 5255555555555 5555555555455 5 stk s st s et sntseneemrnne 142
ODU TCM TTETX ettt ettt ettt bttt e b e sae e b e e enn e e naneebneennne s 145
ODU TOM RX ittt ettt e e e e e e et taa e e e e e et eeet e e e e e e eeesba e eeeeeneannnneaaaes 147
(075 10 I K I I I 23 G PP UPPRPPTRTRSPPPPN 150
(015 T 5 PRSPPIt 152
(011U 1 1 o I o R I PP PP PP PR TPPPPPPPPPPPIRt 154
(010U S TP TRRPRRPPRPPIOt 156
ODU TTI/FTFL RX ettt ettt ettt ettt ettt sttt et enn et e b e e nnne s 158
L0 7L 0 G PP UPPPPPPPTRRPPPIN 161
OPU RX ettt oottt et e e e e e e et te bt e e e e et e tat e e e e teeetna e e e eaeeternaa e aaaee 164

iv FTB-8100 Series Transport Blazer



Contents

b 0 1 | = i =« .3 167
SECHION TX (SONET) .itieeetee ettt ettt e et e e et e e e e e e e e et et eeeeeeeeea et e aeeeeeeseaaseaeeeeeeeenes 169
SECEION RX (SONET) Luutuuuuuuuuuuuuuustuustuersuasssersaersasssesssaersa.ra....—......a...aer.aersaersasrrssrrssrrerrrrrrrrrrees 172
SECTION OH TX/RX (SONET) eeeieeiee ettt et e e e e e e e e et e e et e e e e et e e e e e e e eeaaeeeenaans 174
LN TX (SONET ) ceeiteiie ettt et et e e et e e e e e e e et e e et e e e e e e e e e e e e enaaeeeraareennns 176
LINE RX (SONET ) ettt ettt et e et e e et e e e e e e e e e e e e e e e e e e e e s s e enaeeeranseenans 178
LiNE OH TX/RX (SONET) ieiieeetee et ettt e e e e e e e et e e e e e e et et e e e e e e e e e eeseeeeeeeenraaeeeas 184
APS/Advanced Line OH TX/RX (SONET) ...cooviiiiiiiiieiieeeeeeeeeeeeeeee ettt 186
HOP TX (SONET) etiieiieeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeaeeeeeeeaseeeseessseaeeesseasseeseeeeseeeseeeseeeeeeeees 193
HOP RX (SONET) eitiiee ettt ettt et e et e e e e e e e e e e e et e e et e e e e e e e e e eaaeeeeaereeenareennas 197
HOP OH TX/RX (SONET) eeueeeiee e et e e et e et e e e e e e e e e e e e e e e e e e s e e raereeeaeeeeeaaaereen 200
Path Signal Label (C2) .....eeiiiieieiiiiiiie ettt e e e e e e s e e e e e e e s e e nnnneeeeeeeeeannn 201
LOP TX (SONET) oottt ettt et ettt e e e e et e e e e e ettt eeeeeeeee e e e e seeereeeaaraaeseeeseenanaaaeees 203
LOP RX (SONET) oottt ettt ettt ettt e e e et e e e e e e et e eeeeeeeeeea e e eeeeeeeeeaa e e seeeseenanaaaeees 207
LOP OH TX/RX (SONET) oeeiiieiiieiiiiiieeiieeeeeeeeeeeeeee ettt ettt eeeeee e e e e e e e e e e e e e e e e e e e e e e eeeeeaaeeaeeeaaaaaaaaaaaaees 210

B 721 0 1] 3 T =] 1 213
[ 07 G 15 S 214
[ 0 G 217
(D 7 Y, I 10 T 219
LD 7 1Y, 222
{210 10N 224
[ I 3 PRt 229
[ 2 Y/ 102 232
[ R Y/ 2 234
PRIM CoNteNT RX .ot e e et e et e et e e e e et e e s e e e eesnaeennaeas 236
D RYC 1V, 17, S 238
D RC 11V, 29 G 240
(DR o = G ) G PRRRRRRE 242
[ T = e G 2 246

SONET/SDH Application \'



Contents

b 50 0.1 5 T =1« 249
Regenerator SECiON TX (SDH) ...uuiiiiiiiei e e siiee sttt e stee e et e e st e e et eeesntaeeesneaeeeenes 251
Regenerator SECtioN RX (SDH) ...ooiiiiiiiiiiiiee ittt ettt e et e e snbaee e e 255
Regenerator Section OH TX/RX (SDH) ....uuuiiiiiiiiii ittt 257
Multiplex SECtION TX (SDH) oooiiiiiiiiie ettt e e e e e e s e e e e s e esnnae e e e e e e e ssnntaaeeeeseennnnns 259
Multiplex SECtion RX (SDH) ..ottt e e e e e e e e e e e et aeeeeeeeennnnes 261
Multiplex Section OH TX/RX (SDH) ...veiiiiiiieeiiiiee s iiiee e sittee e s stee e st e e e snter e sstae e e e seaeesnaeeeenes 266
Multiplex Section APS/Advanced OH TX/RX (SDH) ...eoveiiiiiiiiiiiie et esieee e eiieee e 268
HOP TX (SDH) oo 272
HOP RX (SDH) ettt et et e e e e et e e e et e e e e e e e e e et e e e e e e e e raeeeerenaeeeen 276
HOP OH TX/RX (SDH) ettt ettt e et e e e et e e e e e e e e e e e e e e e e e e eeranaaeaees 279
(102 D G Y 1 ) I TP 282
LOP RX (SDH) ittt ettt et e e e e et e e e e e e et e e e e e e e e eeee e e eeeeeerennr s 286
LOP OH TX/RX (SDH) oo 289
LOP TX (SDH, TU=3 Path) ..cooiiiiiiieiiie e e e e e e e anees 291
LOP RX (SDH, TU-=3 PAth) .eeeiiiiiiiiiiiie ettt e et e e e e e et e e e e e e e s nnntaeeeeeeennnnnnes 295
LOP OH TX/RX (SDH, TU-3 PAtN) ...vuiiiieiiiiiiiiiiee e ceiiiiee e e e ettt e e e e e s e e e e e e s snnaaeeeeeeennnes 298

b 8 = 0 o i =« 3 301
EO/BAK TX oottt ee et e e ee oot e et e een et ee e 302
EO/BAK RX .o eeeeeeeeee e s s aen e e s aen e en e en e 305
Lo A Y/ 1, N 307
ET/2IMI RX oottt 310
o041 Y/ 10, 313
Lo/ I 2 315
[ 7S 7211 I 15, O 317
E3/34IM RX oottt e e e e e e e a et aa e e e raras 319
L T 1Y 1 N 321
EA/TAOM RX oo 323

15 10G Ethernet Tabs ......ccicoiiiiiiiiire s s s s s s s s s a s n e rmn e an s 325
CoONFIGUIALION TX oo et e e e nanees 325
Lo Y77 T2 0 T D O 328
oYy T2 0 T 2 331
) F= 1 13 1 Lok TR 333

16 BERT TS ..ucuiuieieireimieureiesusernssnsnsssasassssasassssnssssssassssasassssnssssnsassnsnsnssnsnnnnsnne 335
LY 4 =14 0 T 1 PSPPSRI 335
o= 4 = 0 T 2 RPN 338

17 ADVaNced Tabs ....cccccieiciicirciirrrre s s s e s rnarassassansnssnssnsnnsnnsnnss 341
Service Disruption TIME (SDT) oeeiiiccuiiiiiiee e i e et e e s s et e e e e e e e sttrr e e e e e s e e ssnnanaaaeeesannsaneeeaeenn 341
Round Trip Delay (RTD) ...eeeeeeieieiiiiieee e e ettt tee e e e s ettt e e e e e e s eaeeae e e e e s e ssnnaeeeaaeeesasnsaneeeesennnnnns 345

vi FTB-8100 Series Transport Blazer



Contents

18 CoOMMON Tabs ..ot s e s s e ran rnm s rnnn 349
HOP/LOP Pointer Adjust TX (SONET/SDH) ...cc.ueiiiiiiiiiaiieeiie ettt s 349
HOP/LOP Pointer Adjust RX (SONET/SDH) .......coiitiiiiiiiiiieniieeitee ettt 352
1 D PP UUPPPTPPRPPPPRt 354
B I 23 PP UUPPPPPPRTPRPPRt 357
Performance Monitoring (PIM) .......eeiiiii oo e e s e e e e e e s ee e e e e e e eennes 361

19 System Tab .......cccciiiimeiiiin s n 371
Clock SYNChroNiZation ..........coiiiiii e e e 372
APPLICAtioON Pref@r@NCES .....oiiiieiiie et e e e st e e e ste e e e ennte e e esraeeeenes 380
Default TESt PreferenCes .......oooieiiiiiiei e 382
Module Information - Software Package .........cccooiiiiiinieiee e 388
Module Information - Module Description ..........occeiiiiiiiiiiiiiie e 389
Module Information - Hardware Options ...........ccoiiuiiiiiiiiii i 390
Yo V=T £ ST @ o1 T o L USRS 391

20 Suspend and RESUME .........cciieeeuirrmmsimimmsisrnnsssrsnssssssnsssssnnsssssnnssssssnnssssens 393
VT o T=T e 01 o o [ RS 393
T 00 LI @ T o =T = 4o o PP 394

21 Power Failure RECOVEIY .......ciieeuiiimmmniinimeiinnmmssnnesssnnes s smm s smmsss s s mmssnnnns 395

22 MAINtENANCE ...iceuiieeurrmssrrmsirressrnes s rnssr s ras s rassrrassrrasssnssssnssssnssrsnsssnnsrnn 397
Recalibrating the Uit .........ooi e 398
Recycling and Disposal (Applies to European Union Only) ........cccccveiiiiiciiiinee e 399

23 Troubleshooting ........cccciimeiiiimeiinin i s r e na s en 401
Solving CommON Problems ........oooiiiiiiiiie e 401
Finding Information on the EXFO Web Site ........cccciiiiiiiiiieciie e 402
Contacting the Technical SUPPOIt GrOUP ....ciiiiiiiiiiiiiieeiiiie et 403
TranSPOITATION .oiiiiie e e e e e e e e e e e e e e 404

11 T =T 1 Y/ 405
General INfOrmMation ... e aa s 405
[T o711 YOO OO PPPR PPN 406
EXCIUSIONS ..ttt et e et e e et e e st e e nn e e e e e 406
L@ =T {1 {1 (o o OSSR 406
SEIVICE aNd REPAIIS ..ooiiiiiiiiiieiee e ettt e e e et e e e e e s et e e e e e e e e etrae e e e e e e enaaraaaaaaeas 407
EXFO Service Centers WOrldWIde ...........cooccuiiiiiieeiiiiiieee et e s e e e e e e e snrreee e e e e e e 408

SONET/SDH Application vii



Contents

A Specifications ... 409
Electrical Interfaces for FTB-8105/15/20/30 .......coiiiiuuiiiiee et eetee e e e 409
OPICAl INTEITACES .ooiiiiiieeeeeeee e e e e e e e e e e e e e e e e e e s e eaabereaaaeeean 410
Synchronization Interfaces for FTB-8105/15/20/30 ......ccccuviiiiiiiiiiiiiee et 41
General SPECIfICAtIONS ...coiieiiiiiiii e 412

B GlOSSArY ..ciieceiriemeuiiinessismnmssisinnsssrnnssssnrmssssnsnnssssnnsssssnnnsssssnnsssssnnsssnsnnssssnnns 413
SONET/DSN/SDH/PDH NOMENCIATUIE ...ttt e et e e e e e e aaa e e e e e 413
SIGNAL RATES ..t e e e e e e e e e e e e e e e s e areeeeeean 413
SONET/SDH High and LowOrder Path Nomenclature ...........cccceoiiiiiiiniiiei e 414
SONET/SDH Alarms and Errors Nomenclature ............cccceeeieeeiiiiiiieeece e 415
ACTONYM LIST 1ot e e e e e e e e e e e e e e e e 417
G.709 Optical Transport Network (OTN) .......eeviiiiieiiiieee e e e e 435
SONET NUMbering CONVENTION ....cooiiiiiiiiiiiie ettt 447
SDH NUMbEring CONVENTION ..ccooiiiiiiiiiiiiee ettt ie ettt e e e e e e e e e s e e e e e e e e s s nnneeeeeeeeean 449
SONET - Section OVErREad (SOH) .....ueiieeeeeeeeee et e e e e e e e e e e e eaaes 453
SONET - Line OVErhead (LOH) ....cooveeieiii ittt e e e e e e et et e e e e e e e e asanaseeeeees 455
SONET - Path Overhead (POH) .....coouueiieiiiiieeeee et e et e e e e e e e e e eeees 458
SONET - VT Path OVEIrN@Ad ..ottt e e e e e e e e e e e e e e e eees 461
SDH - Regenerator Section Overhead (RSOH) .......ooiiiiiiiiiieee e 465
SDH - Multiplex Section Overhead (MSOH) .....cc.ovviiiiiie i 467
SDH - Higher-Order Path Overhead (HP-POH) ..........cccceiiiiiieeiiiieeeciiee e 469
SDH - Lower-Order Path OVErh@ad ...............uveuvueiiiieriiiiieeiieeiieeieesrsssreesrreereesrersree———————————." 472
O =5 4 V=T = AN 475

C Report Generator .......coiciiiiirisisrsrsr i s s s e s a e nannn 479
Report Generator INStallation ............cooiiiiiiiie e 479
Transferring the Generated Test Report t0 the PC .........cooiiiiiiiiiiiiie e 482
Launching and Using the Report Generator TOO! ..........cooiiiiiiiiiiieiiiiiiiiee e 483
INFOrMAtiION .ooooeiiieeeeeee e 485
Y =Tl 4 o s OO P PR PPTPRRRPPN 486

13 e = S 489

viii FTB-8100 Series Transport Blazer



Certification Information

Certification Information

Federal Communications Commission (FCC) and
Industry Canada (IC) Information

Electronic test and measurement equipment is exempt from FCC Part 15
compliance in the United States and from IC ICES 003 compliance in
Canada. However, EXFO Inc. (EXFO) makes reasonable efforts to ensure
compliance to the applicable standards.

The limits set by these standards are designed to provide reasonable
protection against harmful interference when the equipment is operated in
a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance
with the user guide, may cause harmful interference to radio
communications. Operation of this equipment in a residential area is likely
to cause harmful interference in which case the user will be required to
correct the interference at his own expense.

European Union (CE) Information

Electronic test and measurement equipment is subject to the EMC
Directive in the European Union. The EN61326 standard prescribes both
emission and immunity requirements for laboratory, measurement, and
control equipment. This unit has been tested and found to comply with the
limits for a Class A digital device. Please refer to the CE Declaration of
Conformity on page Xi.
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Certification Information

Note:

For continued compliance to the requirements of the EMC
Directive:

1. For the BNC/AUX port(s) use double-shielded coaxial cable, type 734A
or equivalent.

2. For the REF OUT port use double shielded cable, type LMR-240
ULTRAFLEX or equivalent, with a maximum length of 3m.

If the equipment described herein bears the CE symbol, the said equipment
complies with the applicable European Union Directive and Standards
mentioned in the Declaration of Conformity.

Laser

This product complies with 21 CFR 1040.10 and with EN 60825-1.

This product may employ a Class 1 or Class 1M laser SFP or XFP. The laser
classification is reproduced on the SFP/XFP.

FTB-8100 Series Transport Blazer



Certification Information

CE Declaration of Conformity

Application of Council Directive(s):

Manufacturer's Name:
Manufacturer’'s Address:

Equipment Type/Environment:
Trade Name/Model No.:

Manufacturer
Signature:

Full Name: StfyA ?é
Position: Preside esearch and

Development

Canada, G1M 2K2
Date: February 1, 2009

= /A1 \J ( € DECLARATION OF CONFORMITY

Standard(s) to which Conformity is Declared:

Address: 400 Godin Avenue, Quebec (Quebec),

2006/95/EC - The Low Voltage Directive
2004/108/EC - The EMC Directive
2006/66/EC - The Battery Directive
93/68/EEC - CE Marking

And their amendments

EXFO Inc.

400 Godin Avenue

Quebec, Quebec

Canada, G1M 2K2

Test & Measurement / Industrial
Transport Blazer Series /
FTB-8105/8115/8120/8120NG/8130/8130NG/8140

1QS-8105/8115/8120/8120NG/8130/8130NG/8140

EN 61010-1:2001 Edition 2.0 Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use — Part 1: General Requirements.

EN 61326-1:2006 Electrical Equipment for Measurement, Control and Laboratory
Use - EMC Requirements

EN 60825-1:2007 Edition 2.0 Safety of laser products — Part 1: Equipment classification and
requirements

EN 55022: 2006 + A1: 2007 Information technology equipment — Radio disturbance
characteristics — Limits and methods of measurement

1, the undersigned, hereby declare that the equipment specified above conforms to the above Directives and Standards.

SONET/SDH Application



Certification Information

C € DECLARATION OF CONFORMITY

Application of Council Directive(s):

Manufacturer's Name:

Manufacturer’'s Address:

Equipment Type/Environment:
Trade Name/Model No.:

Standard(s) to which Conformity is Declared:

2006/95/EC - The Low Voltage Directive
2004/108/EC - The EMC Directive
2006/66/EC - The Battery Directive
93/68/EEC - CE Marking
And their amendments
EXFO Inc.
400 Godin Avenue
Quebec, Quebec
Canada, G1M 2K2
Test & Measurement / Industrial
Next-Generation Multiservice Test Modules /
FTB-8120NGE/8130NGE

AND
1QS-8120NGE/8130NGE Power Blazer

EN 61010-1:2001 Edition 2.0 Safety Requirements for Electrical Equipment for Measurement,
Control, and Laboratory Use — Part 1: General Requirements.

EN 61326-1:2006

Electrical Equipment for Measurement, Control and Laboratory

Use - EMC Requirements
EN 60825-1:2007 Edition 2.0 Safety of laser products — Part 1: Equipment classification and

requirements

EN 55022: 2006 + A1: 2007

Information technology equipment — Radio disturbance

characteristics — Limits and methods of measurement

1, the undersigned, hereby declare that the equipment specified above conforms to the above Directives and Standards.

Manufacturer

Signature: / Z

Full Name: Stephen Bufl, E/(’ﬂ

Position: Vice-President Research and
Development

Address: 400 Godin Avenue, Quebec (Quebec),

Canada, G1M 2K2
Date: February 1, 2009
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1 Introducing the FTB-8100
Series Transport Blazer

Fully integrated test solution supporting next-generation SONET/SDH,
optical transport network (OTN), Ethernet, and Fibre Channel test
functions.

This user guide covers the FTB-8100 Series of modules including the
FTB-8105, FTB-8115, FTB-8120, FTB-8120NG, FTB-8120NGE, FTB-8130,
FTB-8130NG, and FTB-8130NGE.

This user guide only covers the “SONET/SDH Application” which covers
DSn/PDH, next-generation SONET/SDH, and OTN test fuctions. Refer to the
“Ethernet and Fibre Channel Application” user guide for more information
on Ethernet and Fibre Channel test functions.

SONET/SDH and OTN Service Turn-up and
Troubleshooting

The FTB-8100 Series Transport Blazer modules offer a wide range of
SONET/SDH and OTN test functions, allowing users to perform tests

ranging from simple bit error rate (BER) testing to advanced
characterization and troubleshooting procedures.

Next-Generation SONET/SDH Testing (available on
the FTB-400/500 platform only)
The FTB-8120NG, and FTB-8130NG, FTB-8120NGE, and FTB-8130NGE

modules support Next-Generation SONET/SDH capabilities in addition to
providing SONET/SDH test functions.

Available Next-Generation SONET/SDH test functionality include generic
framing procedure (GFP), virtual concatenation (VCAT) and link capacity
adjustment scheme (LCAS).

SONET/SDH Application 1



Introducing the FTB-8100 Series Transport Blazer

SmartMode: Real-Time Signal Structure Discovery
and Monitoring

The Transport Blazer supports a unique feature called SmartMode, which
automatically discovers the signal structure of the OC-n/STM-n line
including mixed mappings and virtual concatenation (VCAT) members. In
addition to this in-depth multichannel visibility, SmartMode performs
real-time monitoring of all discovered high-order paths and user selected
low-order paths simultaneously, providing users with the industry’s most
powerful SONET/SDH multichannel monitoring and troubleshooting
solution.

Multiplatform Support and Versatility

The FTB-8105/15/20/30 modules share a unique architecture that allows
them to be supported and interchangeable on both the FTB-400/500
Universal Test System and the FTB-200 Compact Platform. This
cross-platform support provides users with added flexibility by enabling
them to select the appropriate platform that suits their testing needs. EXFO
is the first and only test solution provider to offer this versatility, delivering
single to multi-application test solutions with the same hardware module,
which in turn dramatically reduces capital expenditures.

2 FTB-8100 Series Transport Blazer



Introducing the FTB-8100 Series Transport Blazer

Key Features

» DS0/E0Q to OC-192/STM-64/0TU-2; 10 Mbit/s to 10 Gbit/s LAN/WAN as
well as 1x, 2x, 4x, and 10x Fibre Channel testing (Ethernet and Fibre
Channel testing is only available with the FTB-8120NGE, and
FTB-8130NGE modules)

» Supports SONET, SDH, DSn, PDH and Next-Generation SONET/SDH
(available on the FTB-400/500 platform only) and OTN testing

» Overclocked OTU2 rates: OTUle (11.049 Gbps), OTU2e (11.096 Gbps),
OTUI1f (11.270 Gbps), and OTU2f (11.317 Gbps)

» EoOTN testing using internally generated 10 GigkE LAN and mapping
onto OTUle and OTU2e rates (FTB-8130NG and FTB-8130NGE)

» Ethernet-over-SONET/SDH (EoS) testing for GFP, VCAT and
LCAS(available on the FTB-400/500 platform only)

» Comprehensive Fibre Channel test capabilities, including framed and
unframed BERT, buffer-to-buffer credit estimation, and round-trip
latency measurements

» Fully integrated solution for assessing the performance of Ethernet
transport networks, including RFC 2544 and BER test functionalities

» SmartMode signal structure discovery for rates of up to 10 Gbps, with
simultaneous monitoring of all discovered STS/AU and user selected
VT/TUs channels.

» Intuitive, feature-rich graphical user interface (GUI) with available
automated test scripting and available multi-user remote management
capabilities

» Supported on FTB-200 and FTB-500 platforms, optimizing capital
expenditures
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Introducing the FTB-8100 Series Transport Blazer
Module-Related Information

Module-Related Information

This user guide describes the functionality of the Transport Blazer on the
FTB-200.

» FTB-8100 Series indicates that the statement applies to all modules:
FTB-8105, FTB-8115, FTB-8120, FTB-8120NG, FTB-8120NGE, FTB-8130,
FTB-8130NG, and FTB-8130NGE.

» FTB-8115/20/30 indicate that the statement applies to the following
modules: FTB-8115, FTB-8120, FTB-8120NG, FTB-8120NGE, FTB-8130,
FTB-8130NG, and FTB-8130NGE.

» FTB-8105, FTB-8115, FTB-8120, FTB-8120NG, FTB-8120NGE,
FTB-8130, FTB-8130NG, and FTB-8130NGE indicate that the
statement applies to the specified module(s) only.

Platform-Related Information

This user guide covers the following FTB-200 platform versions:
» FTB-200: Platform running ToolBox CE.
» FTB-200 v2: Platform running Compact ToolBox.

Note: In this user guie, FTB-200 will be used to cover both FTB-200 and
FTB-200 v2 platforms unless otherwise indicated.
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Introducing the FTB-8100 Series Transport Blazer
Conventions

Conventions

Before using the product described in this manual, you should understand
the following conventions:

WARNING

Indicates a potentially hazardous situation which, if not avoided,
could result in death or serious injury. Do not proceed unless you
understand and meet the required conditions.

)

CAUTION

Indicates a potentially hazardous situation which, if not avoided,
may result in minor or moderate injury. Do not proceed unless you
understand and meet the required conditions.

CAUTION

Indicates a potentially hazardous situation which, if not avoided,
may result in component damage. Do not proceed unless you
understand and meet the required conditions.

IMPORTANT

Refers to information about this product you should not overlook.

= J 3
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2 Safety Information

Laser Safety Warnings

re

re

rr

WARNING

When the LASER LED is on or flashing, the FTB-8100 Series is
transmitting an optical signal.

WARNING

Do not install or terminate fibres while a laser source is active.
Never look directly into a live fibre, and ensure that your eyes are
protected at all times.

WARNING

This product may employ a Class 1M SFP or XFP. Check pluggable
transceiver label for laser classification. Applies to FTB-8115,
FTB-8120, FTB-8120NG, FTB-8120NGE, FTB-8130, FTB-8130NG, and
FTB-8130NGE modules only.

INVISIBLE LASER RADIATION

DO NOT VIEW DIRECTLY WITH OPTICAL INSTRUMENTS
CLASS 1M LASER PRODUCT

WARNING

Use of optical instruments with this product will increase eye
hazard.

SONET/SDH Application



Safety Information

Installation Instruction Warnings

Installation Instruction Warnings

CAUTION

This unit is designed for indoor use only.

CAUTION

For FTB-8105/15/20/30: Except for the Dual Bantam connector and
the RJ-48C port, all telecom (electrical) interfaces are SELV (Safety
Extra Low Voltage) circuitry intended for intra-building use only.

To reduce the risk of fire, use only No. 26 AWG or larger
telecommunication line cord.

CAUTION

No user serviceable parts are contained inside. Contact the
manufacturer regarding service of this equipment.

IMPORTANT

All wiring and installation must be in accordance with local building
and electrical codes acceptable to the authorities in the countries
where the equipment is installed and used.
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Safety Information

Installation Instruction Warnings

CAUTION
Electrostatic Discharge (ESD) Sensitive Equipment:

Plug-in modules can be damaged by static electrical discharge. To
minimize the risk of damage, dissipate static electricity by touching
a grounded unpainted metal object

» before removing, inserting, or handling the module.
» before connecting or disconnecting cables to/from the module.

» before inserting or removing SFP/XFPs to/from the module.
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3 Getting Started

If the FTB-8100 Series Transport Blazer has been purchased at the same
time as the FTB-200, the FTB-8100 Series module is pre-installed with the
appropriate Compact ToolBox/ToolBox CE software version.

Compact ToolBox/ToolBox CE Installation

Compact ToolBox or ToolBox CE is the baseline software and thus needs to
be installed on the FTB-200 before using the FTB-8100 Series module.

Note: Refer to the FTB-200 platform user guide for more information on Compact
ToolBox/ToolBox CE installation procedure.

Inserting and Removing Test Modules

CAUTION
Never insert or remove a module while the FTB-200 is turned on.

This will result in immediate and irreparable damage to both the
module and unit.

Note: Refer to the FTB-200 platform user guide for more information on how to
insert a module into the FTB-200 or to remove a module from the FTB-200.

When the laser safety LED is flashing on the SONET/SDH Application,
at least one of your modules is emitting an optical signal. Please
check all modules, as it might not be the one you are currently
using.

E WARNING

Turning the Unit On

Turn on the FTB-200. Refer to the FTB-200 platform user guide for more
information.
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4 Physical Interfaces and LEDs

This section describes the connectors (ports) and LEDs available on each
module.

Modules

FTB-8105 Module
SONET/SDH analyzer up to 155 Mbps.

E1/2M, E2/8M, E3/34M,
DS3/45M, STS-1¢/STM-0e,
E4/140M, STS-3e/STM-1e

DS1/1.5M, E1/2M (RJ-48C port)
’7 |— DS1/1.5M, E1/2M (Bantam port)

STATUS |

K AUX DS1/E1/2MHz
IN/OUT (Clock Sync.) or
second port for DS1/DS3
dual RX

Jozejg ppdsues|

FTB-8115 Module
SONET/SDH analyzer up to 2.5 Gbps.
E1/2M, E2/8M, E3/34M,

DS3/45M, STS-1€/STM-0e,
E4/140M, STS-3e/STM-1e

DS1/1.5M, E1/2M (RJ-48C port)

DS1/1.5M, E1/2M (Bantam port)
1

' |
o
2MA55M | ]

STATUS

AUX DS1/E1/2MHz
IN/OUT (Clock Sync.) or
second port for DS1/DS3
dual RX

Joze|g podsuel ]

155M-2.5G

|
I— 0C-3/STM-1, OC-12/STM-4, OC-48/STM-16
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Physical Interfaces and LEDs
Modules

FTB-8120/FTB-8120NG/FTB-8120NGE Module

SONET/SDH/OTN analyzer up to 2.7 Gbps. The FTB-8120NGE also offers
1 Gbps Ethernet and up to 4x Fibre Channel testing; refer to the “Ethernet
and Fibre Channel Application” user guide for more information.
Next-Generation features are available on the FTB-400/500 platform only.

E1/2M, E2/8M, E3/34M, DS3/45M, DS1/1.5M, E1/2M (RJ-48C port)
STS-1¢/STM-Oe, E4/140M,
STS-3e/STM-1e |— DS1/1.5M, E1/2M (Bantam port)

STATUS

2M-155M |

AUX DS1/E1/2MHz
IN/OUT (Clock Sync.) or
|~ second port for DS1/DS3

Y
g | dual RX
=
g
4 STATUS b OC-3/STM-1 ,
0C-12/STM-4,

0OC-48/STM-16/0TU1

ETHERNET
10/100/1000M

- I- ETHERNET 156M-2.7G

ADD/DROP

ONOZIS-ELd

\ LINKIAGT OUPLE

JON0ZIE-BL4
Jszeig yodsues|

g, @ @

Ethernet ADD/DROP I
10/100/1000M electrical - N
- - ETHERNET 100M-4.256
FDD‘JDRDF

LINKACT DUPLE

Ethernet ADD/DROP Gig-E optical ‘
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FTB-8130/FTB-8130

Physical Interfaces and LEDs
Modules

NG/FTB-8130NGE Module

SONET/SDH/OTN analyzer up to 11.1 Gbps. The FTB-8130NGE also offers

10 Gbps Ethernet and up to
Fibre Channel Application”

10x Fibre Channel; refer to the “Ethernet and
user guide for more information.

Next-Generation features are available on the FTB-400/500 platform only.

E1/2M, E2/8M, E3/34M,
DS3/45M, STS-1e/STM-0e,
E4/140M, STS-3e/STM-1e

DS1/1.5M, E1/2M (RJ-48C port)
’7 |— DS1/1.5M, E1/2M (Bantam port)

( STATUS |

2M-155M

ETHERNET
10/100/1000M

ONOEIE-ALd

—
L | AUX DS1/E1/2MHz
IN/OUT (Clock Sync.) or
— | second port for DS1/DS3
- 2| dual RX
]
RX  LASER RX  LASER g
REF (@] @0 3
ouT ™ ouT. N our 1
- 0C-192/STM-64/
(o] l-- .. OTU2/0TU1e/0TU2¢/
155M-2.7G 106-11.36 OTU1f/0OTU2f

\ |
. 0C-3/STM-1, OC-12/STM-4,
0C-48/STM-16/0TU1

155M-2.7G 10G-11.3G
ADD/DROP

LRKIACT DUPLEX

N
UNKAGT  LASER RX  LASER RX  LASER

0000 .n .DLT aor r.. o’ m. @

JON0EI8-aLd
Jiaze|g podsues)

Ethernet ADD/DROP
10/100/1000M electrical

Ethernet ADD/DROP Gig-E optical

SONET/SDH Application

out

T |II [ =

ETHERNET 100M-4 25G 10G-11.3G

ADDIDROP
LINKIACT DURLEX. V.

REF OUT (Clock reference for eye diagram) available
with OC-192/STM-64/0TU2/0TU1e/0TU2e/0TU 1f/OTU2f
configuration
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Physical Interfaces and LEDs

Port Availability on FTB-8100 Series Module

Port Availability on FTB-8100 Series Module

The following table shows the list of available ports as well as a description
and signals supported for each module. For Ethernet and Fibre Channel
ports, refer to the “Ethernet and Fibre Channel Application” user guide.

Port labelled Description Supported signal(s) Module
155M-2.5G Optical IN/OUT port  |OC-3/STM-1, OC-12/STM-4, FTB-8115
small form factor 0C-48/STM-16
pluggable (SFP)
155M-2.7G Optical IN/OUT port  |OC-3/STM-1, OC-12/STM-4, FTB-8120
small form factor 0C-48/STM-16, OTU1 FTB-8120NG
pluggable (SFP) FTB-8130
FTB-8130NG
100M-4.25G  |Optical IN/OUT port |OC-3/STM-1, OC-12/STM-4, FTB-8120NGE
small form factor OC-48/STM-16, OTU1, Ethernet FTB-8130NGE
pluggable (SFP) 100Mbps, Ethernet 1000Mbps, FC
1x, FC 2x, FC 4x
10G-11.3G Optical IN/OUT port |OC-192/STM-64, OTU2, OTU2e, FTB-8130
10G small form factor |OTUle, OTU1f, OTU2f, FTB-8130NG
pluggable (XFP) Ethernet 10Gig (FTB-8130NGE), FTB-8130NGE
FC 10x (FTB-8130NGE)
2M/8M/34M/  |Electrical IN/OUT port |E1/2M, E2/8M, E3/34M, DS3/45M, |FTB-8105/15/
45M/52M/ BNC STS-1e/STM-0e/52M, E4/140M, 20/30
140M/155M, or STS-3e/STM-1e/155M
2M-155M
1.5M/2M Electrical IN/OUT port |DS1/1.5M, E1/2M FTB-8100
Bantam Series
1.5M/2M Electrical port RJ-48C |DS1/1.5M, E1/2M FTB-8100
Series
AUX Electrical port BNC  |DS1/1.5M/E1/2M/2 MHz signal for |FTB-8100
external clock synchronization, or |Series
DS1/DS3 signal for Dual RX test.
16 FTB-8100 Series Transport Blazer



Physical Interfaces and LEDs
Port Availability on FTB-8100 Series Module

Port labelled Description Supported signal(s) Module
REF OUT Reference output port |See Clock Interface Connections |FTB-8130
SMA on page 21 for more information. |FTB-8130NG

FTB-8130NGE

Ethernet Electrical Ethernet 10/100/1000 Mbps (electrical) FTB-8120NG
10/100/1000M? |port RJ-45 FTB-8130NG
FTB-8120NGE
FTB-8130NGE

Gig-E/ Optical IN/OUT 1000 Mbps (optical) FTB-8120NG
ETHERNET Ethernet port small FTB-8130NG
ADD/DROP?  |form pluggable (SFP) FTB-8120NGE

FTB-8130NGE

a. Only used when the module is used on the FTB-400/500 platform.
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Physical Interfaces and LEDs
OTN/OC-N/STM-N Interface Connections

OTN/OC-N/STM-N Interface Connections

For FTB-8115/FTB-8120/FTB-8120NG/FTB-8120NGE/FTB-8130/FTB-8130NG/
FTB-8130NGE, plug the supplied SFP/XFP module into the respective slot
on the module. Only use EXFO qualified SFP/XFPs. Using non-qualified
SFP/XFPs can affect the Performance and accuracy of the optical port.

Description Wavelength Reach Part Number
Multirate (155/622 Mbps, 1310 nm short (15 Km) |FTB-8190
2.5/2.7 Gbps/FC 1x/2x) 1310nm |intermediate |FTB-8191
optical SFP transceiver (40 Km)
module with LC connector

1550 nm intermediate |FTB-8193
(40 Km)
1550 nm long (80 Km) |FTB-8192
Multirate (10/10.7 Gbps) 1310 nm Short (10 Km) |FTB-81900
optical XFP transceiver 1550nm  |Intermediate |FTB-81901
module with LC connector
(40 Km)
1550 nm Long (80 Km) [FTB-81902
Multirate (10/11.3 Gbps) 1310 nm Short (10 Km) |FTB-81903
optical XFP transceiver
module with LC connector

Note: Do not replace a SFP/XFP while the test is running to avoid distorting
statistics. First stop the test case, replace the SFP/XFP and then restart the
test.
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Physical Interfaces and LEDs
OTN/OC-N/STM-N Interface Connections

Carefully connect optical fibre cables to the SFP/XFP’s IN and OUT ports.
To ensure good signal quality, make sure that the optical fibre connector is
fully inserted into the optical connector port.

CAUTION
To prevent exceeding the maximum input power level please use an

attenuator when a loopback configuration is used.

» LASER red LED: The LASER LED is on when the FTB-8100 Series is
emitting an optical laser signal.

» RXgreen LED: The RX LED is on when the FTB-8100 Series is receiving
an optical laser signal.
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Physical Interfaces and LEDs
Electrical SONET/DSn/SDH/PDH Interface Connection

20

Electrical SONET/DSn/SDH/PDH Interface
Connection

» 2M-155M port: The FTB-8105/15/20/30 provides two BNC connectors,
labeled 2M-155M IN and OUT, for E1/2M, E2/8M, E3/34M, DS3/45M,
STS-1e/STM-0e/52M, E4/140M, STS-3e/STM-1e/155M testing capability.
Connector type is BNC for coaxial 75-ohm cable connection.

» 1.5M/2M Bantam port: The FTB-8105/15/20/30 provides an IN/OUT
Bantam connectors for DS1/1.5M and E1/2M testing capability.

» 1.5M/2M RJ-48C port: The FTB-8105/15/20/30 provides an IN/OUT
RJ-48C connectors for DS1/1.5M and E1/2M testing capability.

Note: Dual RX test case uses the BNC labelled AUX as the second RX port.

Connect the signal to be tested to the corresponding port.
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Physical Interfaces and LEDs

Clock Interface Connections

Clock Interface Connections

» AUX port: The FTB-8100 Series provides one connector, labeled AUX,
that can be used either for DS1 (1.5M)/E1 (2M)/2 MHz external clock
synchronization signal or as the second RX port for Dual RX (DS1 or
DS3) testing. This port is unidirectional and can be used either for input
or output. Connector type is BNC for coaxial 75-ohm cable connection.
An adapter cable (BNC to Bantam) is required for Bantam connection

(not supplied).

» REF OUT port: The FTB-8130/FTB-8130NG/FTB-8130NGE provides one
connector, labeled REF OUT, that can be used for the following clock
signals. Connector type is SMA.

For OC-192/STM-64/0TU2/0OTU1e/OTU2e/OTU1f/OTU2f
— Output frequency for
el gf;_gsi/ oTU2 OTu1e OTU2e oTU1f oTu2f
16 622.08 MHz |669.33 MHz |690.57 MHz 693.48 MHz |704.38 MHz | 707.35 MHz
32 311.04 MHz |334.66 MHz |345.29 MHz |346.74 MHz |352.19 MHz |353.68 MHz
64 155.52 MHz |167.33 MHz |172.64 MHz |173.37 MHz |176.10 MHz | 176.84 MHz

SONET/SDH Application
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Physical Interfaces and LEDs
Ethernet 10/100/1000Base-T Interface Connection

22

Ethernet 10/100/1000Base-T Interface
Connection

ETHERNET 10/100/1000M port: The FTB-8120NG/FTB-8130NG/
FTB-8120NGE/FTB-8130NGE provides an Ethernet port for electrical
10/100/1000 Mbps Ethernet connection allowing Ethernet testing through
GFP.

Note: GFP testing is only supported on the FTB-400/500 platforms.

Ethernet ADD/DROP Gig-E Interface
Connection

Note: GFP testing is only supported on the FTB-400/500 platforms, not available

on the FTB-200.

ETHERNET ADD/DROP port: The FTB-8120NG/FTB-8130NG/
FTB-8120NGE/FTB-8130NGE provides a 1Gig-E port for optical 1000Base-X
Ethernet connection allowing GFP and Ethernet testing.

Status LED

Indicates the status of the FTB-8100 Series module. The STATUS LED is
green when the module is active and operates normally. The STATUS LED
is yellow when the module is in the booting process. The STATUS LED is
red to indicate a failure of the module.
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5 Introducing and Using the
Graphical User Interface

Starting the FTB-8100 Series Transport Blazer

Application

To Start the FTB-8100 Series Application:
1. Once your FTB-8100 Series module is installed, turn on the FTB-200.

2. Inthe ToolBox CE main window, under Modules, press FTB-8105,

FTB-8115, FTB-8120, FTB-8120NG, FTB-8130, FTB-8130NG,

FTB-8120NGE, or FTB-8130NGE once to select the module.

Programs |

- Bl
100% =

Modules

Main Menu

FTB-8120NG
Transport Blazer FTE-8120NG (2.76b/s)

Local bus {slat) O

Povver Meter

Probe

| Programs

- Bl
100% =

Modules

Main Menu

FTB-8130NGE
Transport Blazer FTB-8130NGE (10.76b/s)
Local bus (st} 0

Applications

=]

Compact
SOMET/S...

Povver Meter

Probe

File Manager

Setup

System [nfo

Applications

Compact
Netwo. .

Start

10:14 AM| | 8{142007

I

3. Press Start to start the module application or the Compact Network

Analyzer.

SONET/SDH Application
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Introducing and Using the Graphical User Interface
Starting the FTB-8100 Series Transport Blazer Application

4. This step applies to the FTB-8120NGE/FTB-8130NGE module only. The
Compact Network Analyzer allows to either run the Compact SSA
(SONET/SDH) or the Compact PA (Packet Analyzer). Both analyzers
cannot run simultaneously. Press Compact SSA to start the module for

SONET/SDH/OTN test.
Available Applications
i:} | about... |
Compact 554
JTL
Compact P&

Note: Refer to the Ethernet and Fibre Channel Application user guide for more
information on Packet Analyzer.

The exit button ( X ) closes the Network Analyzer, SONET/SDH
Analyzer, and/or Packet Analyzer applications. If a test is created, a
user confirmation is required before closing the applications.
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Introducing and Using the Graphical User Interface
Main Window

Main Window

Application name and

—‘ power indicator
|

Test Setup and tabs display area

=]
Main Meru
File »
Test »
Test System B
Configuration
Clock Mode U=
Tntermal - . Main Menu
Test Mode
Morrmal j
Etnup\ed
DThmugh
H - < — N
: B e b— Exit
| | ‘ |
Global Test StatusJ Test Controls
Print Screen — L _Help

Test Setup and Tabs Display Area

The Test Setup window is displayed by default when the SUI is launched,
allowing the creation of the test case by passing through the signal
structure. This area is also used to display the test configuration and result
tabs. Refer to Introducing the Test Setup on page 54 for more information
on Test Setup.

Application Name and Power Indicator

Displays the Compact SSA software application name and provides the
battery and/or DC power source indicator.
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Introducing and Using the Graphical User Interface
Main Window

Main Menu

The main menu gives access to the following main menu items.
» File gives access to the following controls:

» New clears the current test. A user’s confirmation is required
before clearing the test. The New button is only available when the
test is created and not running.

» Open allows setting up the test case by loading a previously saved
configuration. Press Open, select an existing file and press OK to
confirm. The default directory is
\Data\My Documents\SonetSdhAnalyzerG2\Configuration. The
configuration file extension is cfg.

Note: An error message is displayed and the configuration is not loaded when the
file is corrupted, the module is not properly installed, the hardware or
software options are not compatible, invalid configuration
(FTB-8105/15/20/30), or when the resources or power are not sufficient.
Refer to Solving Common Problems on page 401 for more information.

» Save As saves the current test configuration. The Save As button is
not available while the test is running or when no test is created.

Select an existing file, or type a new name in the File name field
and press OK. The default directory is
\data\My Documents\SonetSdhAnalyzerG2\Configuration.

» Report generates a report of the current test. Not available on the
FTB-200 v2, refer to Report button from the Global Test Status and
Controls on page 31. See Test Report Generation on page 36 for
more information.

» About gives information on the company, contact information, and
unit software/hardware information.

Note: Open is not available when the test is running. New, Save As and Report
are only available when the test is created and not running.
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Introducing and Using the Graphical User Interface
Main Window

» Test: gives access to the following tab groups. Test is only available
when the test is created.

>

>

>

Port allows port configuration and monitoring. Refer to Port Tabs
on page 113.

OTN allows Optical Transport Network configuration and
monitoring. Refer to OTN Tabs on page 129.

SONET allows SONET configuration and monitoring. Refer to
SONET Tabs on page 167.

SDH allows SDH configuration and monitoring. Refer to SDH Tabs
on page 249.

DSn/PDH allows DSn/PDH configuration and monitoring. Refer to
DSn Tabs on page 213 and PDH Tabs on page 301.

Pattern allows pattern configuration and monitoring. Refer to
BERT Tabs on page 335.

Advanced Test allows advanced features configuration and
monitoring. Refer to Advanced Tabs on page 341.

» System gives access to tabs containing general functions related to the
FTB-8120NGE/8130NGE operation. Refer to Systern Tab on page 371 for
more information.

» Tools: Future use.

The following control buttons are available within any of the main menu

items:

» Back allows to return to the previous menu level.

» Main Menu allows to return to the main menu.

SONET/SDH Application
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Introducing and Using the Graphical User Interface
Main Window

Print Screen

Print Screen allows to do a screen shot of the current window and save it to
a file.

Type a name in the Name field or use the default name and press OK. The
default file name is ScreenX. The default directory is

\Data\My Documents\SonetSdhAnalyzerG2\ScreenShot. The file type is
BMP.

The BMP file can be saved to the following locations:

» Local memory (FTB-200): The file is saved locally on the FTB-200
memory.

» Network drive: The file is saved on a network drive.

» USB drive or Compact Flash: The file is saved on a removable drive.
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Introducing and Using the Graphical User Interface
Main Window

Help

The help button ( ? ) displays the help information on the current window.
A window pops up to select the area of the application where help is
required. Press OK and the help information is immediately displayed.

Select 2 topic
@ Setp
(O Test Contral Bar

O Main Window

It is also possible to navigate through the help information once the help
window is open.

Help FTE-8100 CE

Introducing and Using the Smart User Interface
Starting the SONET/SDH Analyzer Application
Main Window
Test Information and Contraols
Favorites
Test Report Generation
Usual Panel Elements
Keyboard Usage
Creating and Starting a Test Case
Creating a Test Case Using SmartMode

Creating a Test Case Using Test Setup
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Introducing and Using the Graphical User Interface
Main Window

Exit
For FTB-8105, FTB-8115, FTB-8120, FTB-8120NG, FTB-8130, and

FTB-8130NG: The exit button ( X ) closes the current application. If a test is
created, a user confirmation is required before closing the application.

For FTB-8120NGE, and FTB-8130NGE: The exit button ( X ) switches from
the current application to the Network Analyzer application. If the test is
running, a user confirmation is required to stop the test before switching
the application. The swiching puts the application in idle mode meaning
that the test case configuration is kept and will be recovered when
returning to that application.
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Global Test Status and Controls

Global Test Status

The global test status button displays the alarm, and test timer. Clicking on
this button maximizes the view of these status. The maximized view is
useful to facilitate distant viewing of these status.

—— Current
Status

Alarm/Error
History

Global Test

Od 00:05: 19 Test Timer
Status
Button 2[e]a]

To minimize the view, either click on the global test status button or click
anywhere on the maximized status area.

» H (History): Indicates if alarms/errors occurred in the past. A grey
background indicates that the test did not run yet, a green background
indicates that no alarm/error has occurred, while a red background
indicates that at least one alarm/error has occurred.

» Current status: Indicates the current alarm/error status of the test.
A grey background indicates that the test is not running (--), a green
background indicates that there is no alarm/error active (NO ALARM),
while a red background indicates that at least one alarm/error
condition is active (ALARM).
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Note: The history and current alarm/error status are monitored once the test is
Started.

» The test timer indicates the time elapsed since the beginning of the
test. The test timer format is “day hour:minute:second”.

Test Controls

Button Description

Starts the test. Start is available when the test is created and not running.
Pressing the start button while in test setup window, will automatically switch
to the Alarm summary tab.

o
i W

Stops the test.?

Stop

Resets the history (H) alarm and error LEDs.?

T
P

9

Resets counters (seconds, count, and rate), test timer and both history (H) and
current (C) LEDs for the entire test case. Also resets the logger.2

iy

For FTB-200 v2, generates a report of the current test and allows to view saved
reports. See Test Report Generation on page 36 for more information.

Gives access to the alarm summary, test summary, logger, and test preferences
tabs. Refer to Summary Tabs on page 97 for more information.

|

£

Gives access to the Test Setup window to create the test by selecting and
configuring each node of the test path. Refer to Creating and Starting a Test
Case on page 51 for more information.

-
o

Allows signal discovery and alarm/error monitoring. The test can be launched
according with the detected signal structure. SmartMode is only available for
SONET/SDH signals. See Smart Mode on page 83.p

Provides access to 10 default or customer defined test case configurations. See
Favorites on page 34 for more information.”

Generates pattern bit error according to the amount selected on the Pattern
TX tab. Refer to Pattern Error Injection on page 337.2
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Button

Description

0FF

Laser

Indicates that the laser control is off. Pressing this button will activate the laser
immediately by emitting an optical laser signal. This button is only available for
optical interfaces. The laser is On by default when the test is created unless
otherwise set from the Default Test Preferences on page 382.

Indicates that the laser control is on. Pressing this button will turn off the laser.
This button is only available for optical interfaces. The laser is On by default
when the test is created unless otherwise set from the Default Test Preferences
on page 382. The laser control button is not affected when turning off the laser
by generating a LOS for example.

Allows the detection of the Line Coding, Framing, and Test Pattern of the
selected DS1 or DS3 input signal. Upon detection of specific alarms, the
detection may not be possible, press Retry to invoke the detection again.b

a. Only available when the test is running.
b. Only available when the test is not running (Stop).
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Favorites

Favorites
Note:
Note:

34

Press

Favarites| *

Favorites List

E1-BERT (BNC)
E3-BERT
STM-4-AU-4-4c-BERT
STM-16-AU-4-16C-BERT
STM-64-AU-4-64C-BERT
DS1-BERT

DS3-BERT
0C-12-6T5-12c-BERT
0C-48-5T5-48c-BERT

0C-192-5T5-192c-BERT

Overwrite Selected Favorite Content

Favarite Name

[ELBERT (BNC)

‘ Load HFacmrv Default H Close: |

Favorites List

Favorites gives access to 10 factory test case configurations. Favorites is
available when no test is running.

Allows to select a test case configuration. The test case configuration
selected by default is the first one in the list.

Test cases not supported by the current FTB-8100 Series model and its
options will not be created.

Favorites may or may not be compatible from one version of software to
another. They also may or may not be compatible from one module to
another depending on the hardware and software option installed.

FTB-8100 Series Transport Blazer



Introducing and Using the Graphical User Interface
Favorites

Overwrite Selected Favorite Content

The factory test case configurations can be modified as well as their
default names.

» Favorite Name: Allows changing the name of the test case
configuration file. A maximum of 32 characters are allowed in the
name.

» Save: Saves the current test case configuration using the specified
favorite name.

Load

Loads the selected test case configuration. Loading a favorite configuration
automatically clears the current test case.

Factory Default

Resets and regenerates the favorites list based on the module model and
its enabled options.

Note: A Default Favorites list is created the first time a specific module is used,
based on its module type and options. A favorites list is generated for each
module type used (FTB-8105, FTB-8115, FTB-8120, FTB-8120NG,
FTB-8120NGE, FTB-8130, FTB-8130NG, and FTB-8130NGE). The favorites
list for a specific module type is common for all modules of the same type
on the FTB-200. The favorites list is not updated even when either a new
soffware option is installed or another module having different options is
used. For these reasons, the Factory Default button allows to recreate the
favorites list based on the current module and its options.
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Test Report Generation

Test Report Generation

Note: For Compact ToolBox, see Under Compact ToolBox on page 38.

Under ToolBox CE

Press Report from the File menu to generate a report for the current test.
Alternatively press the F3 button to access the report window. The report
contains all the information about the test including the job information,
system information, interface setup, test summary, test configuration,
results, etc.

Note: The Report button is not available while the test is running or the
SmartMode alarm scan is running.

Note: Nothing prevents the configuration and alarm/error injection setup while
the test has been stopped; thus, the report should be printed before
changing any test parameters to avoid printing discrepancy between the
configuration and resullts.

Job Information
Job ID Contractor

B I |
Customer Operatar Mame

Carmment
\ |

Report Settings
Report Title Report Header
‘Repnrt'ritle ‘ |E><FO Electro-Optical Engineering Inc. ‘

Report Type Report Format

Compact Report pcif Iz'
DVlawRepmAﬂerGanarannn | Default H Generate H Open H Close |

» Job Information: These parameters are used to identify the source of
the report and are not mandatory. Enter the following job information if
required: Job ID, Contractor, Customer, Operator Name, and
Comment. Up to 256 characters are allowed for each parameter.
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Test Report Generation

» Report Settings: These parameters are used to identify the report and
are not mandatory. Enter the following report information if needed:
Report Title, Report Header, and Report Type.

Report Type: Allows the selection of the report type:

» Compact Report presents the essential information related to the
test case and its results. The Compact Report can be viewed
directly on the FTB-200.

» Full Report presents all information related to the test case. The
Full Report can only be viewed on a PC using the EXFO Protocol
Report Generator. Refer to Report Generator on page 479 for
more information.

Report Format: Allows the selection of the report format: TXT or PDF.
Available when Compact Report is selected.

» View Report After Generation: Allows displaying the report once it is
generated. The View Report After Generation check box is only
available with Compact Report Type and is not selected by default.

» Default button: Press Default to restore the default report settings.

» Generate button: Allows generating and saving the report. Select an
existing file, or type a new name in the File name field and press OK.
The default directory is
\Data\My Documents\SonetSdhAnalyzerG2\Report. The file extension is
txt for Compact Report type, and rxml for Full Report type. The file
extension is txt for Compact Report type, and rxml for Full Report
type. The report file can be saved on the following locations:

» Local memory (FTB-200): The file is saved locally on the FTB-200
memory.

» Network drive: The file is saved on a network drive.

» USB drive or Compact Flash: The file is saved on a removable
drive.
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Test Report Generation

IMPORTANT

u To view a Full Report, the saved file needs to be transferred to a PC and
processed by the Report Generator tool. Refer to Report Generator on
page 479 for more information.

» Open Report button: Allows loading a previously saved Compact
Report file. Select a generated report file by typing its name in the Data
Filename field or click on Browse to select the file. The default
directory is Data\My Documents\SonetSdhAnalyzerG2\Report.

» Close button: Closes the report generation settings window.

Under Compact ToolBox

Press Report from the Global Test Status and Controls to generate a report
for the current test. Alternatively press the F3 button to access the report
window. The report contains all the information about the test including
the job information, system information, interface setup, test summary, test
configuration, results, etc.

Note: Nothing prevents the configuration and alarm/error injection setup while
the test has been stopped; thus, the report should be saved before changing
any test parameters to avoid discrepancy between the configuration and
results.
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Test Report Generation

» Generation

51

Generatio

Type
[comvoctrcoot I

File Name
|creport_2010.05,31_14.05.04.txt

» Type: Allows the selection of the report type:

Compact Report presents the essential information related to the
test case and its results.

Full Report presents all information related to the test case.

» File Name: Type a new name in the File Name field if required.
Click on the Configuration button to change the file format. It is
also possible to change the file name from the configuration
window.

» Configuration: Allows to set the report settings (see Configuration
on page 40).

» Generate: Allows generating and saving the report. In Full Report
type, the Generate button is not available when no report section
is selected (see Sections Tab on page 1).

» Open: Allows loading a previously saved repotrt file. Select a
generated repotrt file and click Open. The default directory is
\My Documents\<Product Name >\Reports.

» Close: Closes the report generation settings window.
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Test Report Generation

» Configuration

Information tab

Report Configuration x|

Job Informati
Job ID Contractor

[1 I
Customer Operator Name

Comment

Report Setting
Title Header
| Exfo Inc.

Selected Logo

File Name Format

IREpurLZEI 10.06.02_20.08.11.pdf |pdf |

File Location

IC:\Dnmmems ‘and Settings\jeamet 1My Documents\TransportBlazer\Report
[ View Report After Generation

» Job Information: These parameters are used to identify the
source of the report and are not mandatory. Enter the following job
information if required: Job ID, Contractor, Customer, Operator
Name, and Comment. Up to 256 characters are allowed for each
parameter.

» Report Settings: These parameters are used to identify the report
and are not mandatory. Enter the following report information if
needed: Title, Header, Selected Logo, File Name, and Format.

Press Browse to select a different logo, then press Open.
Type a new name in the File Name field if required.

Format: Select the report file format. Choices are html, csv, pdf,
and txt. The CSV format (comma separated file format) generates
a report with comma delimiter for English OS and semicolon for
other OS languages. The default setting is html. Html and csv are
only available with Full Report type.
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Test Report Generation

File Location: Indicates the location where the repport file will be
saved. Use the Change button to select a different location. The
default file location is \My Documents\<Product Name >\Reports.

» View Report After Generation: Allows displaying the report once

it is generated. However, the report can only be displayed when
the Windows application supporting the selected Report Format is
installed. When the Windows application supporting the selected
Report Format is is not installed, the following message replaces
the View Report After Generation text and its check box: No
application is currently available to automatically display the
report. The View Report After Generation check box is not
selected by default.

Note: If the html report contains special characters, please make sure that the
encoding in your Web browser is set to Western European ISO. To set the
encoding to Western European ISO, right press the report from Internet
Explorer, select Encoding, and select Western European ISO.

» Default button: Press Default to restore the default report settings.
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Test Report Generation

42

Content tab

Report Configuration

Information

The Content tab is only available with Full Report.

|

= [F Summary
o [ Alarm
LTt
~[JOptical [1]Port T
[ Ortical [1]PortRx
F- [ Opteal [1)/0TU2/GTU2 TX
- [ Optical [1)/0TU/0TUZRY
- [] Optical [11/CTU2/CDUZ/CDU2 TX
£ [ Optical [1]/CTU2/0DUZIODUZ RX
t1- [JOptical [1]/0TU2/ODU2/Patterm/BERT TX
- [ Optical [1)/CTU2/C0UZ Pattern/BERT RX
~[J50T (4507
[ Ostical [1]/0TU2/C0U2 Pattern/RTD
- [JClock Synchronization

SelectAll || DeselectAl
[¥ View Report After Generation

- -

Each section can be selected to customize the report.

The Select All and Deselect All buttons are used to respectively select
or deselect all the report sections.
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Usual Tab Elements

Once the test is created, different tabs are available allowing test
configuration and monitoring. The following section describes usual
elements appearing on those tabs.

OH T || OHRX || Adv T || Adv RX PM
Blarm Analysis

H C Seconds

Error Analysis
H C Seconds Count Rate

® ®E2

R —| -

Line Tx

Status LEDs

» H (History) LED: Indicates that alarms/errors occurred in the past. A
grey LED indicates that the test did not run yet, a green LED indicates
that no alarm/error has occurred, while a red LED indicates that at
least one alarm/error has occurred in the test.

» C (Current) LED: Gives the current status of the alarm/error. A grey LED
indicates that the test is not running, a green LED indicates that there is
no alarm/error, while a red LED indicates that at least one alarm/error
condition has occurred in the last second.

Note: The H and C LEDs are updated every second.
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44

Alarm/Error Measurements

Note: Alarms/Errors are only monitored once the test is started.

>

>

Seconds: Gives the total number of the seconds in which one or more
alarm/error occurred.

Count: Gives the number of occurrences of a specific error. The count
is displayed using integer value; exponential value (1.00000E10) is used
when the count is bigger than the field display capacity.

Rate: Calculates and displays the error rate. The rate is expressed using
the exponential format with two decimal digits (example: 1.23E-04).

Percentage values are expressed using one decimal digit.
(example: 9.9%).

Alphanumeric values display the extended ASCII character set
including the ITU T.50 Characters on page 50. For Trace Messages using
64-bytes format, the last 2 bytes, Carriage Return and Line Feed, will be
displayed within brackets (<cr> and <If>).

Arrow Buttons

Button Description

Top arrow: Moves to the top of the list.

Page up arrow: Moves one page up.

Up arrow: Moves one row up.

Down arrow: Moves one row down.

Page down arrow: Moves one page down.

End arrow: Moves to the end of the list.

(o] ([l | [T | Do | 1| []
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Table Sorting
Tables offer sorting capabilities on one or more columns.

An arrow next to the column label name, indicates the sorting column field
and the sorting order. Pressing again on the selected sort column label will
change the sort order.

Pressing another column label allows to sort using a different field.

Alarm Surmmary M| Test Preferences

Test Surnmary JUES

Total Events

E]
Table Sort— [ - [ostertme  ~ [Dats Path ] evert + | ouration
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Keyboard Usage

The GUI pops up different keyboards to modify data. Following are the
usual keyboard keys:

» Left arrow: Moves the cursor one position to the left.
Right arrow: Moves the cursor one position to the right.
Del: Deletes the value at the cursor position.

Back: Deletes the value preceding the cursor position.

Y Y VYYy

Help: Displays the help information related to the keyboard usage.
It is also possible to navigate through the help information.

» OK and Enter: Completes data entry.
» Cancel: Closes the keyboard and discards the keyboard entry.

» Binary keyboard: Allows entering 0 and 1 values.

Enter the user pattern

‘ 1000000 00000000 00000000 HO0000000

Walidation InFormation
| 1} || 1 | Del |Back
Minimum: 00000000 00000000

00000000 00000000

Mazimum: 11111111 11111111
1

< | =
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» Numerical keyboards: Allows entering integer/decimal values.

» For integer unsigned or signed values.

» For rate values: Allows entering the rate values (0 through 9, and

SONET/SDH Application
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Keyboard Usage

Enter Data Link Frame Size

Enter the frequency offset valus

E

1]z 3 | Del |Back
4 5 6 || <= >
7 8 9

u}

validation Informatian
Minimum: 48

Maximum: 15000

Eiack

Validation Infarmation
Minimum:  -120

Maximum: 120

exponent).

Enter the rate

\OE-04
1|2 | 3 |Looenz | 100506 | Del |pak YA informaten
Minimum: — 1.0E-09
4|5 |6 |100e09 | 100E07 | < | -n
Maximum:  1.0E-02
7 |8 | o | 1ooe04 | 1ooEos
0 1.00E-5 | 1.00E-09

E-
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» Time Keyboard: Allows entering a time value.

Enter Start Time

Enter Start Time
[B:00:00 ]
Validatian Information
Minimum;  00:00:00

1 2 3 | Del ||Back

4 3 6 | €| -=

Maximum:  23:59:59

7 8 9

» Date keyboard: Allows selecting a date by pressing the date on the
calendar. Use the left and right arrow to switch from one month to
another or press the month area for quick month selection. Press the

year area for quick year selection.

L] July 2000 L]

S M T W T F 5
I
2 3 4 5P 7 ¢
9 1011121314 15
1617 18 19 20 21 22
23 24 25 26 27 28 29
30 31 N
Today: 7,/6,/2006

» Hexadecimal keyboards: Allows entering hexadecimal values
(0 through 9 and A through F)

User Pattern Input Dialog

Enter the Lser pattern
[T |
Walidation Information:
Minirnurn: 00 00 00 00

1]z E A | B | Del |Back

4 ) 6 C D |« |[-=

Maximum; FF: FF FF FF

7 2 9 E F
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» Full keyboard: Allows entering numbers, letters and some other
characters. The Back, Del, Shift and space bar keys have the same
functionality as a regular PC keyboard.

Enter Test Name
ez |
Walidation Information
Maximum: 8 chars.
1 2 3 4 5 6 7 8 9 o = = || BS

Tab || q W e r t ¥ u i ] p [ 1 4
Caps| a 5 d f g h i k | i ' Enter

Shift z X c W b n m ! Shift
- H - Space Al 4| 1| Delete

» Trace message keyboard Allows entering alphanumerical characters
(ITU T.50) required for TTI, FTFL, JO, J1, and J2 Trace fields. Press the
Ctrl button to access these characters.

Enter the trace message
Validation Information Padding
Maimum: 15 chars. ol -
‘ Q ” oK H Cancel
N 1 I =
1 up | 4 = B 7 g 9 o BN BS
o, ler e fec o N o, [ec |5 |t
Tab e T el e e e R M S e B B 0
=0 [oc [Eo [#c [& N
Caps oullm s o k] ELlBs | te Y| FE H Enter
s . [, |5+ |=
Shift (U T L Y (- (- Y / Shift
+ H -+ Space Ctrl 4| 1| Delete
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ITU T.50 Characters
b7 to b1| Character Description b7 to b1| Character Description
000 0000 | NUL Null 001 0000| DLE Data Link Escape
000 0001 | SOH Start Of Heading 001 0001 | DC1 Device Control 1
000 0010| STX Start of Text 001 0010| DC2 Device Control 2
0000011 | ETX End of Text 001 0011 | DC3 Device Control 3
000 0100| EOT End Of Transmission || 001 0100| DC4 Device Control 4
000 0101 | ENQ Enquiry 001 0101 | NAK Negative
Acknowledge
0000110 ACK Acknowledge 001 0110| SYN Synchronous idle
0000111 | BEL Bell 0010111 ETB End of Transmission
Block
000 1000| BS Backspace 001 1000| CAN Cancel
000 1001 | HT Horizontal 001 1001 | EM End of Medium
Tabulation
000 1010| LF Line Feed 001 1010| SUB Substitute character
0001011 | VT Vertical Tabulation [|001 1011 | ESC Escape
000 1100| FF Form Feed 001 1100/ IS4 Information
Separator 4
000 1101 | CR Carriage Return 001 1101 1S3 Information
Separator 3
000 1110| SO Shift-Out 001 1110/ IS2 Information
Separator 2
000 1111/ SI Shift-In 001 1111|181 Information
Separator 1
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6 Creating and Starting a Test
Case

A test case can be created using one of the following methods:

» SmartMode allows signal discovery and alarm/error monitoring. The
test can be created according to the detected signal structure.
SmartMode is only available for SONET/SDH signals. See Creating and
Starting a Test Case Using SmartMode on page 94.

» Test Setup allows the creation of the test case by travelling through the
signal structure. See Introducing the Test Setup on page 54.

» Favorites allows setting up the test case by selecting a predefined test
configuration. Refer to Favorites on page 34.

» Load Configuration allows setting up the test case by loading a
previously saved configuration. Refer to Open from the Main Menu on
page 26.

Note: Once the test case is created, press the Start button to start the test. Refer to
Global Test Status and Controls on page 31 for more information on test
management.

Supported Paths/Mappings

The supported test paths/mappings are presented in the following charts
and depend on modules and enabled options. Optical interfaces are not
supported on the FTB-8105.
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OTN/SONET/DSn Interface Path/Mapping

oTU2f |‘—| Opu2f |‘—
oTUAf oputf
0TUZe 0DUZe
0TU%e 0DUte [+ 10G Ethernet |"‘
ST8-192
oTU2 0DU2 0C-192 STS-19201%1 "sPE [
[ — STS48 |,
otut | | 90Ut [ [ oc48_| sTS48¢ [+ “spe
teH
£
£Z
0c2 [+ sTs 120 e Shoe’ 5
»a - g
ocs L sTs% [ SR ¢ E4 I3
o [ Interface connector available in Test Setup for: " m8105
| L] Nol selectabl in the Test Setup butincluded o the muliplexing structure, - 11—
3 Not available for OTN interfaces, the test ends with Pattern. [ 8130/8130NG/8130NGE
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OTN/SDH/PDH Interface Path/Mapping
Forus }—{ ooua [ ]

oTUtf oputf

0TU2e 0DUZe

0TUle ODUTe (%7 10G Ethernet l‘.

oTU2 0opu2 C4-64c
Fom | | 00Ut [ |E-:'5m.1a I Au4-15c|-|vc4-1abl- C4-16¢
STM-4 LT AU-4-4¢ |<-| VC-4-4c ! Toaac |«

STM-1
STM-1e

Pattern

i

4

STM-0e
4

Lk

- [ Interface connector available in Test Setup for: I~ @805
& | ] Not selectable in the Test Setup butincluded o the multplexing structure. . L —
3 Not available for OTN interfaces, the test ends with Pattern. 8130/8130NG/8130NGE
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Introducing the Test Setup

Note:

The Test Setup window allows the creation of the test case by navigating
through the signal structure. In the case where the GUI is not in the setup
window, select the Test Setup button from the Global Test Status and
Controls (refer to 31).

The test path is created through the configuration of each layer that must
be crossed by the signal under test. The test path contains the following
nodes:

Payload/Traffic

» The Test node is the root of the test case. It allows the configuration of
the clock mode and test mode.

» The Port node allows the selection and configuration of the signal.

» The Path node allows the selection and configuration of the HOP and
LOP path of a SONET/SDH signal.

» The Mapping node allows the selection and configuration of the
mapping of the selected signal.

» The Payload/Traffic node completes the test path by selecting the
pattern.

For decoupled test mode, both TX and RX test nodes (Port, Path, Mapping,
and Payload/Traffic nodes) have to be selected and configured
independently.
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Typical Test Cases

The remaining of this chapter describes how to create the following typical
DSn/PDH, SONET/SDH, OTN, and Ethernet over OTN test cases. The
availability of test cases depend on the module and activated options.

>
>

\/

yYyYvYyYy

Creating an Electrical DSn/PDH Test Case in Normal Mode on page 56

Creating an Electrical DS1 or DS3 Test Case in Dual RX Mode on
page 59

Creating an Electrical DS1 Test Case in NI/CSU Emulation Mode on
page 63

Creating an Electrical SONET/SDH Test Case on page 67
Creating an Optical SONET/SDH Test Case (FTB-8115/20/30) on page 71
Creating an OTN (OTUI and OTU2) Test Case on page 75

Creating an OTN QOverclocked (OTU1e/OTU2e/OTU1f/OTU2f) Test Case
(FTB-8130, FTB-8130NG, and FTB-8130NGE) on page 79.
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Creating an Electrical DSn/PDH Test Case in Normal
Mode

The following procedures describe the creation of an electrical DSn/PDH
test case in Normal mode.

To create an Electrical DSn/PDH Test in Normal mode:

1. Test configuration:

1a. Select the source Clock
Mode that will be used
for the test. Refer to
Clock Configuration on | cnfausen

Clock Mode

page 101 for more ]
information. |TNth\d—E|
1b. Select Normal as the %] coupled
DThrnugh

Test Mode. Refer to Test
Configuration on
page 98 for more information.

1c. Select the Coupled check box to set the same settings for both
the TX and RX signals or clear the Coupled check box to
configure the TX and RX signal individually (decoupled).

1d. Select the Through check box to loop the RX signal to the TX port.
The Clock Mode is automatically set to Recovered when the
Through check box is selected.
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2. Press the Port node.

Creating and Starting a Test Case

Typical Test Cases

2a. Press More to see all available interfaces and press the desired
interface: DS3, DS1, E4, E3, E2, or El.

2b. For DS1/E1, select the connector

2C.

type: BNC (E1 only), Bantam, or oss st

RJ-48C. ® e il
. . { : ) R1-4BC Bazs

Select the Line Coding, LBO (DSn g s

interface only), and Termination
Mode. Term, Mon, and Bridge
(DS1/E1 only) termination mode

Termination Mode
Term

are available. For more information, refer to Port TX (Electrical
Interfaces) on page 114 for Line Coding and LBO, to RX - DSn Tabs
on page 213 or PDH Tabs on page 301 for Termination Mode.

3. Press the Mapping node.

3a.

3b.

3c.

3d.

SONET/SDH Application

Select the mapping.
Choices depend on

the selected interface.

See Supported
Paths/Mappings on
page 51 for more
information.

Select the Framing.
For more information,
refer to DSn Tabs on
page 213 or PDH Tabs
on page 301.

For DS3, select the
Enable FEAC check
box to allow far end

alarm and control testing.

Mapping TXiRY
Charinel
D51 DS3EL o 1
Framing 1 : 1 :
Ds3
C-Bitt Parity : Frarming
Ds3 E1
Configuration [c-Bit Parity [+] [Pcrzn I~
[ Enabie Feac
-
Lt THIRK
D053 oSt DS3/EL
S Channel
cg;g”e‘ o5t E3 E2 E1
s — J E2gh Eagh =
Framing
Framing E1
Ds3 Ds1 —
[cBit Parity [+] [esF
Configuration g
Enable ED Payload Content...
[ ] Enable FEAC [ ] Enabe FoL [l Vinadloien
| |Enzhle D20 Payload Content. ..

Select the Channel number(s) of the selected mapping.
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3e. For DSI1, select the Enable FDL check box to allow facility data
link testing. For Dual RX test, FDL is only available for the primary

DS1 TX/RX port.

3f. For DS1/E1, select the Enable DSO/EQ check box to allow DSO or
E0 testing and select the Paylaod Content. Refer to Payload

Content on page 216 for DSn and page 304 for PDH.

Press the Pattern node.

4a. Set the pattern parameters. Refer to Pattern TX
on page 335 and Pattern RX on page 338 for
more information.

The test setup has been successfully created.

Payload TR

Configuration
Test Pattern

PRES 2°23-1 j
|:| Invert

D Live Traffic

For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, DSn Tabs on page 213, PDH
Tabs on page 301, BERT Tabs on page 335, Advanced Tabs on

page 341, and Common Tabs on page 349.

Press the Start button to start the test. Pressing the start button while in
test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more

information on test management.
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Creating an Electrical DS1 or DS3 Test Case in Dual
RX Mode

The following procedures describe the creation of an electrical DS1 or DS3
test case in Dual RX mode.

To create an Electrical DS1 or DS3 Test in Dual RX mode:

1. Test configuration:

1a. Select the source Clock
Mode that will be used
for the test. Refer to
Clock Configuration on | cnfusen

Clock Mode

page 101 for more [ —
information. ,;j:fxd—g

1b. Select Dual RX (DS1 or
DS3 signals) as the Test
Mode. Refer to Test
Configuration on page 98 for more information.

The Coupled check box is automatically selected for Dual RX
mode meaning that the settings for both the TX and RX signals are
the same.
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2. Press the TX/RX or RX2 Port node.
2a. Press the desired interface: DS3, or DS1.

2b. Select the connector type:

2c. For DS1: Bantam, or
RJ-48C.

Connector Configuration
( S\ Bantam Line Coding

- BE7S :
(_JRI48C

LEO

0.0 dBcsx. j

Termination Mode

Term

For DS3: The TX/RX
connector is BNC while
the RX2 connector is
the BNC AUX port.

2d. Select the Line Coding, | E3
LBO, and Termination | “™* T
Mode. Term, Mon, and LB;OZS =l
Bridge (DS1 only) [ 25 ot e =]
termination modes are o
available. For more

information, refer Port

TX (Electrical Interfaces) on page 114 for Line Coding and LBO, or
RX DSn Tabs on page 213.
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3. Press the Mapping node.

3a. Select the mapping.
Choices depend on the

Mapping TR

selected interface. See ——— o .
Supported B osyEl .
Paths/Mappings on e s —|
page 51 for more [aeper o] Faes -
information. e e [ormm =] [ =
3b. Select the Framing. For i Tl [ e
more information, refer harne [Jenabie e
to DSn Tabs on ﬁsz—g —
page 213. Fanig —
3c¢. For DS3, select the featpany =] [Fean el
Enable FEAC check box = i
to allow far end alarm [ JEnstie E0

and control testing.
3d. Select the Channel number(s) of the selected mapping.

3e. For DSI1, select the Enable FDL check box to allow facility data
link testing. FDL is only available for the main DS1 TX/RX port.

3f. For DS1, select the Enable DSO/EQ check box to allow DSO or EQ
testing and select the Paylaod Content. Refer to Payload Content
on page 216.

4. Press the Pattern node.

Payload TR

4a. Set the pattern parameters. Refer to Pattern TX
on page 335 and Pattern RX on page 338 for
more information.

Configuration
Test Pattern

PRBS 223-1 j
[ rwert
|:| Live Traffic

SONET/SDH Application 61



Creating and Starting a Test Case
Typical Test Cases

5. The test setup has been successfully created.

6. For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, DSn Tabs on page 213, PDH
Tabs on page 301, BERT Tabs on page 335, Advanced Tabs on
page 341, and Common Tabs on page 349.

7. Press the Start button to start the test. Pressing the start button while in
test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more
information on test management.
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Creating an Electrical DS1 Test Case in NI/CSU
Emulation Mode

The following procedures describe the creation of an electrical DS1 test
case in NI/CSU Emulation mode.

To create an Electrical DS1 Test in NI/CSU Emulation mode:
1. Test configuration:

1a. Select NI/CSU
Emulation as the Test

Mode: Normal. Refer to =
Test Configuration on o
Clock Mode
page 98 for more |
information. The ]
Coupled check box
must be selected to
allow NI/CSU

Emulation mode selection.

The Clock Mode is automatically set to Recovered. Refer to Clock
Configuration on page 101 for more information.
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3. Press the DS1 Mapping Mspping Kk
node.

2. Press the Port node.

2a. Selectthe connector type: Bantam, .. —
or RJ-48C. o D5t
annectuv Configuration
2b. Select the Line Coding, and LBO. @eertam e e
( JRI48C
. . . - LBO
The Termination Mode is set to Ea—
Term Termination Mode
: Term j

For more information, refer to Port
TX (Electrical Interfaces) on page 114 for Line Coding and LBO,
and to DS1/1.5M RX on page 222 for Termination Mode.

Framing Loophack
. Ds1 Mode Loop Code
3a' SeleCt the Framlng' FOI' [esF [=] | [Auto-Response [=] [csu (20000/100) I~
more information, refer —
to DS1/1.5M TX on e —
fread =] LowOawn
page 219.
3b. Select the loopback ® Lossbac acme

control Mode: Manual
or Auto-Response.

3c. For Manual:

Select the Type of loopback code that will be applied: None, Line,
or Payload. Payload is only available with SF and ESF framings.

The Loopback Active LED indicates the presence of an active
loopback.

3d. For Auto-Response:

Select the Type of loopback code on which the module will
respond: In-Band or Out-of-Band. Out-of-Band is only available
when the interface framing is set to ESF.
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Select the Loop Code:
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In-Band loop code Loop-UP Code Loop-Down Code
CSu 10000 100
NIU FAC1 1100 1110
NIU FAC2 11000 11100
NIU FAC3 100000 100
Loop Codel to 10 Refer to DSn Loop Codes on page 387 for more information.
User Defined Loop-Up and Loop-Down range is from 000 to

1111111111111111. The default DS1 loop codes
correspond to the DS1 In-Band loop codes
(Loop-Up=10000, and Loop-Down=100).

Out-of-Band loop code

Loop-UP Code

Loop-Down Code

Line

00001110 11111111

00111000 11111111

Payload

00010100 11111111

00110010 11111111

Reserved For Network Use

00010010 11111111

00100100 11111111

ISDN Line (NT2)

00101110 11111111

00100100 11111111

CI/CSU Line(NT1)

00100000 11111111

00100100 11111111

The Loop-UP and Loop-Down values are automatically updated
to the In-Band or Out-of-Band selection (Type). However these
fields are editable when the Loop Code is set to User Defined.

The Force Release button allows to release a loopback condition
initiated from the network. Only available when a loopback is
active.

The Loopback Active LED indicates the presence of an active
loopback.

SONET/SDH Application
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The test setup has been successfully created.

The DS1 Loopback function is now operational; no need to start the
test. However, the test may be started to monitor the condition of the
DS1 line connection to that test equipment.

For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, and DSn Tabs on page 213.

For additional configuration parameters and results, refer to the
following chapters: Summary, Port, and DSn tabs.

Press the Start button to start the test. Pressing the start button while in
test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more
information on test management.
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Creating an Electrical SONET/SDH Test Case
To create an Electrical SONET/SDH Test on an FTB-8105/15/20/30:

1. Test configuration:

1a.

1b.

1c.

1d.

2. Press the Port node.
2a.

2b.

SONET/SDH Application

Select the source Clock
Mode that will be used
for the test. Refer to

Clock Configuration on || T

page 101 for more e 5|

information. - —
@Cuupled

Select Normal as the | housh

Test Mode. Refer to Test

Configuration on page 98 for more information.

Select the Coupled check box to set the same settings for both
the TX and RX signals or clear the Coupled check box to
configure the TX and RX signal individually (decoupled).

Select the Through check box to loop the RX signal to the TX port.
The Clock Mode is automatically set to Recovered when the
Through check box is selected.

Press More to see all
available interfaces and

D53 Pattem
2231

press the desired
interface, STS_3e STH-64 oTUL oTuz 5T5-1e 5T5-3e STM-De STM-1e More...
. b
STS-1e, STM-1e, or o R
B375
STM-Oe. o
. . 0 to 225 feet range :
Select the Line Coding, Termination Mads
LBO, and Termination Tem
Mode (Term or Mon).

For more information, refer Port TX (Electrical Interfaces) on
page 114 for Line Coding and LBO, to RX - DSn Tabs on page 213
or PDH Tabs on page 301 for Termination Mode.
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3. Press the Path node.

3a. Press the desired HOP.
Choices depend on the
selected interface. See

Mapping

Pattern
27231

[1,1]

[rmre |
Supported o e
Paths/Mappings on et W s
page 51 for more = O O | F IF =
. . Hierarchical Notation
information. =

. Configuration Configuration

3b. For SONET, in the [ b T [ e o

Timeslot list, select the

timeslot number, or

select Hierarchical Notation check box and in the STS-3 and
STS-1 lists, select the slot numbers.

For SDH, in the AU-3 and AUG-x lists, select the AU and AUG
numbers.

3c. Select the Enable TCM check box if needed.

3d. For non-concatenated HOP, select the LOP from the LOP TX/RX
tab if required. Choices are VT1.5, VT2, and VT6 for SONET; TU-3,
TU-2, TU-12, and TU-11 for SDH.

For SONET, select the VTG and VT1.5 slot numbers.
For SDH, select the TUG-x and TU-x numbers.
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4. Press the Mapping node.
4a. Press the desired

path/mapping.

Choices depend on T

the selected interface. = —

See Supported R ] .

Paths/Mappings on = = i a

page 51 for more . 'CW“ L] fpaen =

information. = | W]—-

- E4 E3 E2 El
4b. For DSn/PDH mapping C:SS ‘ o U harre
I E3 E2 E1

level, select the IEiSZ—EI H [ =R =R =

Framing. For more — Freming

: : nes be1 £

information, refer to T EE—|

DSn Tabs or PDH Tabs. | . . carfiouration

[ |ensbleFeac [ |EnableFOL [k 0
For DS3, select the [ Jendbe 050

Enable FEAC check
box to allow far end alarm and control testing.

Select the Channel number(s) of the selected mapping.

For DS1, select the Enable FDL check box to allow facility data
link testing.

For DS1/E1, select the Enable DS0/EQ check box to allow DS0 or
EO testing and select the Paylaod Content. Refer to Payload
Content on page 216 for DSn and page 304 for PDH.

5. Press the Pattern node.

Payload TR

5a. Set the pattern parameters. Refer to Pattern TX
on page 335 and Pattern RX on page 338 for
more information.

Configuration
Test Pattern

PRES 2°23-1 j
|:| Invert
D Live Traffic
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6. The test setup has been successfully created.

7. For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, SONET Tabs on page 167, DSn
Tabs on page 213, SDH Tabs on page 249, PDH Tabs on page 301, BERT
Tabs on page 335, Advanced Tabs on page 341, and Common Tabs on
page 349.

8. Press the Start button to start the test. Pressing the start button while in

test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more
information on test management.
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Creating an Optical SONET/SDH Test Case
(FTB-8115/20/30)

The following procedure describes a normal optical SONET/SDH the test
case on the FTB-8115/20/30 modules.

To create an Optical SONET/SDH Test on an FTB-8115/20/30
module:

1. Test configuration:

1a. Select the source Clock
Mode that will be used
for the test. Refer to

Clock Configuration on || e
page 101 for more e 5|
information. - —
3] coupled
1b. Select Normal as the | housh
Test Mode. Refer to Test

Configuration on page 98 for more information.

1c. Select the Coupled check box to set the same settings for both
the TX and RX signals or clear the Coupled check box to
configure the TX and RX signal individually (decoupled).

1d. Select the Through check box to loop the RX signal to the TX port.
The Clock Mode is automatically set to Recovered when the
Through check box is selected.

2. Press the Port node.

2a. Press More to see all
available interfaces and
press the desired
interface: OC-3, OC-12,
0C-48, 0C-192, STM-1,
STM-4, STM-16,
STM-64. Choices depend on the rates available on the
FTB-8115/20/30 module.

STM-4 STM-16  Mare..

Connector
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3. Press the Path node.

3a. Press the desired HOP.
Choices depend on the
selected interface. See

Mapping

Pattern
27231

HOP TX/RY LOP TH/RY
Suppor[ed SIS3 | STSl2c More.., w12 vie
Paths/Mappings on En f—
page 51 for more r o | O | HF =
. . Higrarchical Motation
information. -
. Configuration Configuration
3b. For SONET, in the [ |Enable Tcm [ |Enable Tcm
Timeslot list, select the

timeslot number, or

select Hierarchical Notation check box and in the STS-3 and
STS-1 lists, select the slot numbers.

For SDH, in the AU-3 and AUG-x lists, select the AU and AUG
numbers.

3c. Select the Enable TCM check box if needed.

3d. For non-concatenated HOP, select the LOP from the LOP TX/RX
tab if required. Choices are VT1.5, VT2, and VT6 for SONET; TU-3,
TU-2, TU-12, and TU-11 for SDH.

For SONET, select the VTG and VT1.5 slot numbers.
For SDH, select the TU-x and TUG-x numbers.
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4. Press the Mapping node.

4a. Pressthe desired path/

4b.

mapping. Choices
depend on the
selected interface. See
Supported
Paths/Mappings on
page 51 for more
information.

For DSn/PDH mapping
level, select the
Framing. For more
information, refer to

DSn Tabs or PDH Tabs.

For DS3, select the
Enable FEAC check
box to allow far end

alarm and control testing.

Creating and Starting a Test Case

Typical Test Cases

Mapping THR:

D51

Framing
Ds1

ESF :

Configuration
[ Enabls FoL

| |Enade pso

D53 DS3[E1

Channel
Ds2 Ds1

1 j 1 j

Framing
Ds3 Ds1

Payload Conten DEnab\E FEAC
Mapping T=/Rx D Enable EO

Channel
bs2

E1l
1 : 1 :
Framing
0s3 E1

[c-Bit Parity [+] [Pcrzn I~

Configuration

Payload Content...
[ Mapping THRR

& £ =

E1
Eags =

Channel
E3

E2
IR

|C—B\t Parity

[+] [esF

Configuration
[ Enable FEAC

| |Enzhle D20

[ Enable FoL
Payload Conten| D Enabie EO

Framning
E1l

PCM30 :
Payload Content...

Configuration

Select the Channel number(s) of the selected mapping.

For DS1, select the Enable FDL check box to allow facility data

link testing.

For DS1/E1, select the Enable DS0/E0Q check box to allow DS0 or
EOQ testing and select the Paylaod Content. Refer to Payload
Content on page 216 for DSn and page 304 for PDH.

5. Press the Pattern node.

5a. Set the pattern parameters. Refer to Pattern TX
on page 335 and Pattern RX on page 338 for

6. The test setup has been successfully created.

SONET/SDH Application

more information.

Payload TR

Configuration
Test Pattern

PRES 2°23-1 j
|:| Invert
D Live Traffic
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7. For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, SONET Tabs on page 167, DSn
Tabs on page 213, SDH Tabs on page 249, PDH Tabs on page 301, BERT
Tabs on page 335, Advanced Tabs on page 341, and Common Tabs on
page 349.

8. Press the Start button to start the test. Pressing the start button while in

test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more
information on test management.

8a. Set the pattern parameters. Refer to Pattern TX on page 335 and
Pattern RX on page 338 for more information.

FTB-8100 Series Transport Blazer



Creating and Starting a Test Case
Typical Test Cases

Creating an OTN (OTU1 and OTU2) Test Case
The following procedure describes OTU1 and OTU2 test cases.

» For OTUle and OTUZ2e, see Creating an OTN Overclocked
(OTU1e/0OTU2¢/OTU1{/OTU2f) Test Case (FTB-8130, FTB-8130NG, and
FTB-8130NGE) on page 79.

To create an OTN Test on an FTB-8120, FTB-8120NG, FTB-8120NGE,
FTB-8130, FTB-8130NG, or FTB-8130NGE module:

1. Test configuration:

1a. Select the source Clock
Mode that will be used
for the test. Refer to

Clock Configuration on | i
page 101 for more interrl S|
Test Mode
information. T ——
ECnupled
1b. Select Normal as the vt
Test Mode. Refer to Test

Configuration on
page 98 for more information.

1c. Select the Coupled check box to set the same settings for both
the TX and RX signals or clear the Coupled check box to
configure the TX and RX signal individually (decoupled).

1d. Select the Through check box to loop the RX signal to the TX port.
The Clock Mode is automatically set to Recovered when the
Through check box is selected.
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2. Press the Port node.

2a. Press More to see all
available interfaces and

press OTU1 or OTU2. o -
Choices depend on the o R bl scrambler (3¢ Ereble FeC
rates available on the P —
Transport Blazer oo oot e
module. opuz

2b. Under OTU tab, select oouL =
the Enable FEC and R

Enable Scrambler
check boxes if needed. Refer to FEC TX on page 130 and OTU TX
on page 133 for more information.

2c. Under ODU tab, select the mapping and the tributary slot when
applicable.

2d. Press the TCM button and select ODU TCM (TCM1 to TCM6) layers
as required
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3. Press the Path node

3a.

(available when ODU is set

to STS-n or STM-n).
Press the desired HOP.  “oeree | (e |
Choices depend on the | #= il I
selected interface. See M e st e
Supported [ OfF FHF & |F " =JHeF =
Paths/Mappings on D
page 51 for more S S
information.

3b.

3c.

3d.

4. Press the Pattern node.

4a. Set the pattern parameters. Refer to Pattern TX

SONET/SDH Application

Creating and Starting a Test Case
Typical Test Cases

For SONET, in the

Timeslot list, select the timeslot number, or select Hierarchical
Notation check box and in the STS-3 and STS-1 lists, select the
slot numbers.

For SDH, in the AU-3 and AUG-x lists, select the AU and AUG
numbers.

Select the Enable TCM check box if needed.

For non-concatenated HOP, select the LOP from the LOP TX/RX
tab if required.

For SONET, select the VTG and VT1.5 slot numbers.
For SDH, select the TU-x and TUG-x numbers.

Paylnad TR

Configuration
Test Pattern

on page 335 and Pattern RX on page 338 for

PRES 2723-1 :
more information. [Jowert
|:| Live Traffic
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5. The test setup has been successfully created.

6. For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, OTN Tabs on page 129, SONET
Tabs on page 167, SDH Tabs on page 249, BERT Tabs on page 335,
Advanced Tabs on page 341, and Common Tabs on page 349.

7. Press the Start button to start the test. Pressing the start button while in
test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more
information on test management.
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Creating an OTN Overclocked
(OTU1e/0TU2e/0TU1f/OTU2f) Test Case (FTB-8130,
FTB-8130NG, and FTB-8130NGE)

To create an OTN overclocked test on an FTB-8130, FTB-8130NG, or
FTB-8130NGE module:

1. Test configuration:

1a.

1b.

1c.

1d.

2. Press the Port node.
2a.

SONET/SDH Application

Select the source Clock
Mode that will be used
for the test. Refer to

Clock Configuration on | e

page 101 for more ftema £

. . Test Mode

information. T
ECnupled

Select Normal as the [ Trvouen

Test Mode. Refer to Test
Configuration on
page 98 for more information.

Make sure the Coupled check box is selected.

Select the Through check box to loop the RX signal to the TX port.
The Clock Mode is automatically set to Recovered when the
Through check box is selected.

10G Ethernet Pattern

| Link @ |2031-1

Press More to see all
available interfaces and
press the desired
interface: ot e
OTUle (11.049G), et
OTU2e (11.096G),
OTUIf (11.270G) or
OTU2f (11.317G). TEH.

oTu

E Enable Scrambler E Enable FEC
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2b. Under OTU tab, select the Enable FEC and Enable Scrambler
check boxes if needed. Refer to FEC TX on page 130 and OTU TX
on page 133 for more information.

2C.

Under ODU tab, select 10G Ethernet as the mapping.

Link, located on the 10G Ethernet node, indicates the link status
of the 10G Ethernet RX signal. A green LED indicates a link up
while a red LED indicates a link down.

2d.
as required.

Press the 10G Ethernet node.

3a. For OTUle/OTU2e, if
required, select
the 10G Ethernet
Ethernet parameters.
Refer to Configuration
TX on page 325 for more
information.

Press the Pattern node.

4a. Set the pattern parameters. Refer to Pattern TX
on page 335 and Pattern RX on page 338 for

more information.

Press the TCM button and select ODU TCM (TCM1 to TCM6) layers

Pattern
27311

106 Ethernet
Frame Configuration MAC Configuration
Frame Size (Bytes) Source MAC Address Destination MAC Address
[e4 || [po:0nooioo0n:00 | [FeFEFEFEFERE
T Rate (%)
WLAN
1000 D

Paylnad TR

Configuration
Test Pattern

PRES 2723-1 :
D Invert
|:| Live Traffic
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5. The test setup has been successfully created.

6. For additional configuration parameters and results, refer to Summary
Tabs on page 97, Port Tabs on page 113, OTN Tabs on page 129, 10G
Ethernet Tabs on page 325 (OTU1e/OTU2e only), BERT Tabs on
page 335, and Advanced Tabs on page 341.

7. Press the Start button to start the test. Pressing the start button while in
test setup window, will automatically switch to the Alarm summary
tab. Refer to Global Test Status and Controls on page 31 for more
information on test management.
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7 Smart Mode

SmartMode allows to automatically identify the structure of the selected
SONET/SDH signal rate that is connected to the Transport Blazer module.
The identified signal structure can then, be used to simplify the setup of a
test case. SmartMode allows also to monitor the basic SONET/SDH
alarms/errors of each layer of the discovered signal structure.

Note: SmartMode is not available when a test is running. No other test functions
are available when SmartMode is running (Smart Scan, Trib Scan or Alarm
Scan).
The Smart Mode window is displayed by default when the GUI is started
The following sections describe the SmartMode usage:
» SmartMode Interface Description on page 84
» Using SmartMode for Alarm/Error Monitoring on page 87
» Creating and Starting a Test Case Using SmartMode on page 94
» Legend on page 95
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SmartMode Interface Description

SmartMode Interface Description

Press

Smartiods

Status
Port | Section | Line

[ 1 B
[ 1 Xl

» Not Scanned. Click here or on the Smart Scan button to scan and
Smart Scan: Allows starting the signal scan of the selected interface to
discover the high order path (HOP) signal structure. Make sure that the
selected interface rate corresponds to the interface connected to the
module. A Smart Scan takes about 5 seconds to discover the signal
structure. This button gives the same result as the Smart Scan button
but it is only available the first time the SmartMode is run.
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SmartMode Interface Description

» Status: Indicates the status of the SmartMode. Possible choices are:
Stopped indicates that SmartMode did not run yet.
Inactive indicates that SmartMode is not running or not available.

Smart Scan In-Progress indicates that the Smart Scan is scanning the
selected/connected signal. Once the signal has been scanned, the
Alarm Scan In-Progress message is displayed indicating that the
Alarm Scan is running.

Trib Scan In-Progress indicates that the Trib Scan is discovering the
LOPs of the selected timeslot. Once the tributaries have been
discovered, the Alarm Scan In-Progress message is displayed
indicating that the Alarm Scan is running.

Alarm Scan In-Progress indicates that the Alarm Scan is continuously
scanning the alarms/errors.

» Interface: Allows the selection of the SONET/SDH interface connected
to the module that will be used for the Smart Scan. Choices are:

For SONET: STS-1e, STS-3e, OC-3, OC-12, OC-48, OC-48 (OTU1),
0C-192, and OC-192 (OTU2).

For SDH: STM-0e, STM-1e, STM-1, STM-4, STM-16, STM-16 (OTU1),
STM-64, and STM-64 (OTU2).

Choices depend on the rates available on the FTB-8100 Series module.
The default setting is the highest rate supported by the module. The
default highest rate will be SONET when both SONET and SDH are
supported by the module. OTU1 and OTUZ2 structures are not scanned,
only the SONET/SDH part of the OTN signal is scanned.

» Smart Scan button: Allows starting the signal scan of the selected
interface to discover the high order path (HOP) signal structure. Make
sure that the selected interface rate corresponds to the interface
connected to the module. A Smart Scan takes about 5 seconds to
discover the signal structure. The Smart Scan button gives the same
result as the Not Scanned. Click here or on the “Smart Scan” button
to scan button.
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SmartMode Interface Description

» Trib Scan button: Allows starting the Trib Scan of the selected HOP to
discover its low order path (LOP) information. This button is only
available when the selected timeslot contains LOPs (VT/TU/TUG
equipped). A Trib Scan takes about 5 seconds to discover the signal
structure.

» Alarm Scan button: Allows to monitor the Port, Section/MS, Line/RS,
HOP, and LOP alarms and errors. Alarm Scan is automatically started
after a successful Smart Scan or Trib Scan. Alarm Scan displays the
information of the selected timeslot or tributary. The alarm scan
monitors in parallel all the HOPs discovered during the scan as well as
the LOPs of the selected HOP.

» Launch Test: Allows creating and starting the test case based on the
scanned signal for the selected path. This automatically stops the
Alarm Scan and disables the SmartMode functionality with the
exception of the Report. To re-enable access to the SmartMode
functions, the test must be cleared.

Note that the default test preferences will be used for the test. For
example, the laser will be Off if not enabled from the Default Test
Preferences on page 382. However, the laser can be enabled once the
test is started from the Test Setup or from the Port TX tab; first stop the
test, enable the laser and re-start the test.
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Using SmartMode for Alarm/Error Monitoring

Note: The default test preferences will be used for alarm/error monitoring. Refer
to Default Test Preferences on page 382 for the list of test preferences.

To monitor alarmslerrors using SmartMode:

1. Select the OTN/SONET/SDH signal interface rate corresponding to the
signal connected to the module.

2. Press either the Not Scanned. Click here or on the “Smart Scan”
button to scan or the Smart Scan button.

The structure of the signal is displayed when the scan succeeds;
otherwise, a LOS is declared. If the scan failed, make sure the selected
interface rate corresponds to the signal connected to the module.

SONET/SDH Application

SmartMods

Status
STH-54 EI Alarm Scan In-Progress—

Smark Scan

Alarm Scan

lLaunch Test,

Fort [R5 | ms
Range (dBm) 55 5.5 Frequency (bps) H C
Power (dBm) _ 9953260000 @ @05
& @ Frequency
EEEES] rua ves  voe AU wee  wes  AL-3 | VGG VGE  AU-A

“au-z
vea
A4

AL-3

AU-4
AL-4
AL-4

aU-z  AU-2

AU-3
AU-2
aU-4

AU-3  AU-3  AU-3

weE

ves
Al-d-4c

AU-2

AU-4

Al-4

AU-4
AU-4

-z AU-3
weE
AU-4

AU-3

AU-4
AU-4

AU-4-16¢

AU-4-16c

Frequency indicates current and history frequency alarm. Refer to
Port RX (Optical Interfaces) on page 126 for more information.

LOS indicates current and history LOS alarm. Refer to Port RX
(Optical Interfaces) on page 126 for more information.

Range indicates the minimum and maximum optical power
values necessary to meet the standard BER for the test interface.
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Using SmartMode for Alarm/Error Monitoring

Power indicates the power level of the input signal in dBm. The
background color of the Power field indicates the input presence

as follow:
LS ] Description
color

Green Power level in-range.

Yellow Power level out of operational range.

Red Power level crosses the “Close-to-damage”
threshold.

Grey LOS or invalid operational range value reported by
the optical device (SFP/XFP).

Frequency (bps) indicates the received signal frequency in bps.
Note: The port statistics are only refreshed (live) when the alarm scan is running.

3. To see the Section/RS analysis, press the signal button and press the
Section/RS tab.

[smarttnode

Status
STH-64 E‘ Alarm Scan In-Progress -

]
10 Trace

Smart Scan

alarm Scan |[Launch Test|

H C H C
M5- SmartMods Demotuy Muy buy Muy Huy Hu Wy Wy | @ @ FAS @ ®LoF
Ny oy My N Ry M, oy Ny Ny N N N ® $6! @ & oOF

| VCE | AU-2  VCE  VCE  AU-3 WCG  WCG A3 VCE  VCE  AU-Z

au-3 TAU-3 AU-3 AU-3 AUS3 AUS3 AUSE AUS3 AUS3 AUSE AUSE AUSE

VG AU-4 WG WG

All-g AU-4 WG Al-4
Al-4-4¢

al-4 AU-4 2 2 2 2 2 2

al-4 AU-4 Al-4 Al-4

au-+ AU-4 AU-4 AU-4

AU-4-16c

AU-4-16c
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JO0 Trace indicates the JO Trace value. Refer to JO Trace on page 173
(SONET) or page 254 (SDH) for more information.

B1, LOF and SEF indicates Section/RS alarms/errors. Refer to
Section RX (SONET) on page 172 and Regenerator Section RX
(SDH) on page 255 for more information.

4. To see the Line/MS analysis, press the signal button and press the
Line/MS Tab.

‘ StartMods:

Status
[5TH-64 E Alarm Scan In-Frogress =
port | R[5

Synchronization Status Message
|Quallty Uriknawn (0000)

Smart Scan

Alarm Scan

lLaunch Test|

H C H C
® B2 & @ Vs-Als
® ®VSREL & @ MSRDI

PEEN[vca] aus ves  vos AU-3 WG WG AUSE VOE  Vea  AU-E
Au-z “AU-3 AU-3 AU-3 AU-3 AU-3 AU-3 AU-3  AU-3 AU-Z AL-Z AL-E
vee AU-4 vee vea
AU-4 AU-4 vee AU-4
AU-4-4c

AU-4 AU-4
AU-¢ aU-4 AU-4 AU-4
AU-4 AU-4 AU-4 AU-4

AU-4-16c

AU-4-16c

Synchronization Status message indicates the received
synchronization status of the NE. Refer to APS/Advanced Line OH
TX/RX (SONET) on page 186 and Multiplex Section APS/Advanced
OH TX/RX (SDH) on page 268 for more information.

B2, REI-L, AIS-L, and RDI-L indicates Line/MS alarms/errors. Refer
to Line RX (SONET) on page 178 and Multiplex Section RX (SDH) on
page 261 for more information.
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Using SmartMode for Alarm/Error Monitoring

5. Selection of a timeslot for alarm/error analysis

. Staty
Slgnal button 1 e v m:rfsﬁan In-Progress=

AU-3[L,L,1,1]
Errer Analysis Path Signal Label
. HC HC -
R o (Ex d Mon-Specifi
Timeslot S 93 ® @ rpper  [oerved (Eadipped Non-Specfic)

20

Press a timeslot to select it. The alarms/errors displayed correspond to
the selected timeslot. The following screen is displayed when a
timeslot is selected. To select a different timeslot or to return to the
signal analysis, press the signal button.

SmartMode:

Srart Scan

Alarm Scan

Launch Test

Last Alarm Scan Date

Alarm Analysis 21 Trace

@9 AR @ P ERDISD |HO-Smarthtads Dematlu tu My
u uy Hu My

@ % ALOP @ @ ERDI-FD "uﬂut"ut"ut"u:"ul"ul

@ $HPRDL @ QERDECD Lo v "o w e tu B

® ® Hd-LOM

Timeslot indicates the selected path number being monitored.

Error Analysis gives current and history status of the main errors.

Refer to SONET Tabs on page 167 or SDH Tabs on page 249 for the error
descriptions.

Alarm Analysis gives current and history status of the main alarms.

Refer to SONET Tabs on page 167 or SDH Tabs on page 249 for the
alarm descriptions.
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Last Alarm Scan Date indicates the date and time of the last Alarm
Scan. The date is only displayed when the Alarm Scan is stopped.

Path Signal Label (C2) indicates the path signal label of the selected
timeslot. Refer to Path Signal Label (C2) on page 201 (SONET) or
page 280 (SDH) for more information.

J1 Trace indicates the J1 Trace value of the selected timeslot. Refer to
JI Trace on page 199 (SONET) or page 297 (SDH) for more information.

For VT/TUG structured payload, press VT/TUG structured payload
timeslot then, press Not Scanned. Click here or on the “Trib Scan”
button to scan or Trib Scan. The LOP tributaries are displayed.

SmartMode

Status
STH-64 j larm Scan In-Progresse ‘Smart Scan H Trib Scan ”Alarm Scan ”Launth Tesl|

au-4[1,4,1,0]
Error Analysis Path Signal Label Last Alarm Scan Date
H C -~

HC
Alarm Analysis T W

@ @ AU-AIS @ @ ERDI-SD - Mug Mug My
® ® ALOP @ BERDIFD |,
® $HPRDL  ® B ERDI-CD L
® ® He-Lom

Mot Scanned. Clidk here or on the "Trib Scan" button to scan.
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Using SmartMode for Alarm/Error Monitoring

. Stat
Slgna| button —L e v AIer‘:Sszanln—ngress---

Press an LOP tributary then, the following tributary analysis is
displayed.

SmartMods

Smark Scan || Trib Scan

Alarm Scan

lLaunch Test,

I IS Timeslot button
TU-11[1,1,1]
Error Analysis Path Signal Label Last Alarm Scan Date
. H C H C -
Tributa ry Somrz  bompm  [eered Eapmed o spocti)

92

Alarm Analysis J2 Trace

o @ T-MS @ @ EROLSD |10 SmartMode Dem
L T T
@ ®LPR @ @ERDICD L -
& & LP-RFI

To select a different tributary or to return to the timeslot analysis,
press the timeslot button.

Tributary indicates the selected timeslot or the number
associated to the virtual tributary or tributary unit.

Error Analysis gives current and history status of the main errors.
Refer to SONET Tabs on page 167 or SDH Tabs on page 249 for the
error descriptions.

Alarm Analysis gives current and history status of the main
alarms. Refer to SONET Tabs on page 167 or SDH Tabs on
page 249 for the alarm descriptions.

Last Alarm Scan Date indicates the date and time of the last

Alarm Scan. The date is only displayed when the Alarm Scan is
stopped.

Path Signal Label (V5) indicates the path signal label of the
selected tributary. Refer to Path Signal Label (V5) on page 211
(SONET) or page 290 (SDH) for more information.
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Smart Mode
Using SmartMode for Alarm/Error Monitoring

Extended Signal Label indicates the extended signal label of the

selected tributary.

Extended Signal Label

SONET SDH Hex value
Reserved Reserved 00 to 07
Experimental or Experimental mapping |08
development mapping
ATM mapping ATM mapping 09
Mapping of HDLC/PPP Mapping of HDLC/PPP |0A
framed signal framed signal
Mapping of HDLC/LAPS Mapping of HDLC/LAPS |0B
framed signal framed signal
Virtually Concatenated VCAT test signal, O.181 |0C
0.181 test signal specific mapping
GFP mapping GFP mapping 0D
Reserved for proprietary use|Reserved DO to DF
Reserved Reserved FF

J2 Trace indicates the J2 Trace value for the selected tributary.
Refer to J2 Trace on page 209 (SONET) or page 285 (SDH) for

more information.

Last Trib Scan indicates the date and time of the last Trib Scan.
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Creating and Starting a Test Case Using
SmartMode

Note: The default test preferences will be used for the test. For example, the laser
will be Off if not enabled from the Default Test Preferences on page 382.

To setup a test case using SmartMode:

1. Select the SONET/SDH signal corresponding to the signal connected to
the module.

2. Press either Not Scanned. Click here or on the “Smart Scan” button
to scan or Smart Scan. A Trib Scan is also required for LOP test
purposes otherwise, a HOP test case will be created even if the signal
contains LOP.

3. The structure of the signal is displayed when the scan succeeds. If the
scan succeeds, press Launch Test to start the test.

Note: The user must select the desired HOP and LOP timeslots before pressing
Launch Test otherwise, the first valid timeslot scanned will be used.
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Smart Mode

Legend

SmartMode uses visual indicators to identify particular information like
alarms/errors, structured payload, selected timeslot/tributary, VCG, etc.
The following table shows the different indicators.

Visual - o et
Indicator Indicator Description Description Apply to
Light blue color Not selected Timeslot,
Tributary
Dark blue color Selected Signal,
Timeslot,
[ | Red color Current alarm/error Tributary
Yellow color History alarm/errors
Light gray color Unequipped Timeslot,
Tributary
awa Underlined timeslot (STS-1 is VT/TUG Structured Payload Timeslot
used as example)
au3 Underlined timeslot with a little |VT/TUG Structured payload
triangle in the bottom-right Scanned. The little triangle
corner (STS-1 is used as summarizes LOP
example) alarms/errors.
s Little blue square in the top-left |Pointer Adjustment Timeslot,
corner (STS-1 is used as example Tributary
w2 Low Order Path (LOP) Type of payload Tributary
Examples: VCG, VT1.5, etc.
> Light gray background color with |Unidentified Timeslot,
a question mark (?) Tributary
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8 Summary Tabs

The summary tabs allow to configure the test parameters and to view the
test status and results.

Tab Page
Test Summary 97
Alarm Summary 104
Test Preferences 107
Test Logger 108

Test Summary

Gives the test configuration, status, preferences, and timer configuration.

Press , and Test Summary.

Alarm Summary [UEEREENNERN Test Logger (| Test Preferences

Test Status Clock Configuration
Start Time: Clock Mode
=g=te= |Intema\ El
@ Link Tirmer Configuration
Test Configuration Start: Time
Test Name ooy 1115 7] [2os7zs ][]
TEST Stop Time
le: oy ooy 1115 7] [2os7zs ][]
hormal
=
13 minutes : D

Test Description onfoff @&

Alarm Analysis
H C Seconds

®®L0C |:|
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Test Summary

Test Status

» Start Time: Indicates the date and time the test has been started. The
date and time reset every time the test is restarted. The default time
format is ISO (yyyy-mm-dd hh:mm:ss) unless otherwise set from the
Application Preferences on page 380.

» Link: Indicates the status of the 10G Ethernet RX signal. Only available
with OTU1e/OTU2e interface when 10G Ethernet is selected.

Test Configuration

» Test Name: The name of the test connection is used to identify the test.
A maximum of 8 characters are allowed. The default setting is TEST.

» Test Mode: Indicates the selected test mode.

» Normal: Indicates that the unit is monitoring a signal in
coupled/decoupled and/or through mode.

» Dual RX: Indicates that the FTB-8105/15/20/30 unit is monitoring
two DS1 or DS3 signals at the same time. Both RX ports are
coupled at the exception of the termination mode. Dual RX is not
available then the AUX connector is used for synchronization (refer
to Clock Synchronization on page 372 for more information).

Test Module DUT

RX2

‘—
RX

e
X
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Test Summary

» NI/CSU Emulation: Indicates that the FTB-8105/15/20/30 unit is

emulating the loopback capabilities of a network device in order to
respond to an incoming loopback code of a DS1 signal. It can also
be used to manually configure a payload or DS1 loopback adapted
to the frame format.

Test Module DuT
Payload or Line
Loopback
» Coupled:
» Indicates that both TX and RX parameters are coupled when the
Coupled check box is selected.
Test Module DuT
<—
RX
Eoupled
X
————»
» Indicates that TX and RX parameters are independent (decoupled)

SONET/SDH Application

when the Coupled check box is cleared.

Test Module DuT

«————
— RX

Decoupled

L’
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Test Summary

» Through: When enabled, indicates that the RX signal is looped to the
TX port.

Test Module

R

» OTN Intrusive and SONET/SDH Intrusive are mutually exclusive.
When enabled, indicates that the RX signal is looped to the TX port
with limited TX overwrite capabilities (For SONET/SDH Intrusive: OH
and alarm/error generation). SONET/SDH Intrusive and OTN
Intrusive are not available on FTB-8105/FTB-8115.

Physical Layer
Loopback

Test Module

Overwrite J:

» Test Description: The test description is used to describe the test case.
A maximum of 64 ASCII characters are allowed.

Physical Layer
Loopback
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Test Summary

Clock Configuration

Note: Clock Mode is only available when the test is not started. External and
Backplane clock modes are not available with the OTUle, OTU2e, OTUIf,
and OTUZ2f interfaces.

Clock Mode allows the clock source selection that will be used for the test.

Internal: Internal clock of the unit (STRATUM 3).

External: Clock from the connected DS1/E1/2M external clock signal
(AUX-BNC port). Refer to Clock Synchronization - RX on page 374 to
complete the external clock settings.

Recovered: Clock from the test optical/electrical port input signal.
Recovered is the only choice available when the Test Mode is set to
Through mode.

Alarm Analysis

LOC indicates that the FTB-8100 Series is unable to synchronize with the
selected test clock.
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Test Summary

Timer Configuration

Allows to automatically start and/or stop a test case at a given time or for a
specific duration.

» Start Time: Allows the selection of the specific time the created test
case will automatically start. The start time check box has to be
checked to be included in the test timer.

Note: A valid start time has to be subsequent to the current time.

» Stop Time: Allows the selection of the specific time the test case will
automatically stop. The stop time check box has to be checked to be
included in the test timer.

Note: A uvalid stop time has to be subsequent to the current time or to the start
time, when enabled. The Stop Time must not exceed 30 days based on the
start time. Stop Time cannot be enabled while Duration is enabled.

» Duration: Allows the selection of the test duration based on the test
case start time. The test case start time can be the time the user
presses the start button or the time the test is automatically started
when the Start Time has been enabled. The Duration check box has to
be checked to be included in the test timer. Choices are 15 minutes, 1,
2,24, 48, 72 hours, 7 days, or User Defined (see User Duration
below). The default setting is 15 minutes.

Note: Duration cannot be enabled while Stop Time is enabled. When the test is
started while duration is enabled, the stop time is calculated and the Stop
Time field is updated to indicate the time the test will stop.

» User Duration: Allows the selection of the test duration when User

Defined has been selected for duration. Choices are from 1 second to
30 days. The default setting is 15 minutes.
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» On/Off button allows enabling the test timer. An error message is
displayed and the test timer is not enabled when the provided start
time or stop time is not valid. It is not possible to enable the test timer
while the test is running. When the timer is enabled (On), it is possible
to disable it even when the test is running. This setting is disabled (Off)
by default.

When test timer is enabled, it is possible to manually stop a test case
using the main test case Stop button. However, it is not possible to start
the test case when the Start Time is enabled.

The test timer is automatically disabled either when the user manually
stops the test, or when the given stop time or duration has expired.
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Alarm Summary

Alarm Summary

, and Alarm Summary.

The alarm summary gives current and history summary of alarms and
errors encountered during the test.

Press

Test Summary

Test Logger

Test Preferences

Test Port
H C H C Range (dBm)

Gord ®® Los ®® poveram [ |
logfll @ @ Feqency ® ® coog ]
Code *e
Loc oo Ofetiom) [ ]

QTN SONET
H C H C H C H C
*e @@ Secton @@ HOP @@
*e Line *e *e
DSn/PDH Other
H C H C H C H C
LN J LN J 9 ST 8@
*e *e *e
Pattern 10G Ethernet
H C HC REGRTGERH Tect Summary || Test Logger | Test Preferences
Mo Trafic @& @& L ] Test ot
Patterm Loss @ @ se || |7 Miain £UK

H C
BitEnmor @ ® ®® | Gokd e (oS ®® o) [ F |
Cnunt|:| Log Ful @& @ @ Freguency

R S
il S T X —

OTN SOMET
H C H C H C H C
LN e e e
.0 * e *e
DSnfPDH Other
H C H C H C H C
*e *e ®® DT @
DS3f45M * e * e * e
Pattern 10G Ethernet
H C H C
Mo Traffic @ @ LA
Pattern Loss @ @ LA
Bit Errar L N Main AUK [ W ]

Count

[ —
) S— E—

Note: The list of available alarms and errors depends on the test case.
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Alarm Summary

» Test

Global: Indicates the presence of any alarms/errors related to the test
such as Port, OTN, SONET/SDH, DSn/PDH, Pattern, and Other.

Log Full: Indicates that the logger reched it maximum capacity of 500
events.

» Port: Indicates the presence of any alarms/errors related to the
physical port such as LOS, Frequency, LOC, and Code Errors (for
electrical port: BPV, EXZ, or CV errors). Also indicates the port power
measurement Power (dBm) and Range (dBm) for optical port,
frequency Freq (bps), and Offset (ppm). For Dual RX test case, the
measurement are available for both the Main (test port) and AUX ports.
Refer to Port Tabs on page 113 for more information.

» OTN: Indicates the presence of any alarms/errors related to the OTN
such as OTU, ODU (includes ODU TCM alarms), and OPU. Refer to
OTN Tabs on page 129 for more information.

» SONET/SDH: Indicates the presence of any alarms/errors related to
SONET/SDH testing such as Section/RS, Line/MS, HOP (High Order
Path), and LOP (Low Order Path). Refer to SONET Tabs on page 167
and SDH Tabs on page 249 for more information.

» DSn/PDH: Indicates the presence of any alarms/errors related to
DSn/PDH testing such as DS1/1.5M, DS3/45M, E1/2M, E2/8M, E3/34M,
and E4/140M. Refer to DSn Tabs on page 213 and PDH Tabs on
page 301 for more information.
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» 10G Ethernet: Indicates the presence of any alarms/errors related to
10G Ethernet testing such as Errors (FCS, Jabber, Runt, Oversize
when enabled (refer to Oversize Monitoring on page 331), Undersize,
Block Error, Out-of-sequence, or Frame Loss), Link, and Fault. Refer
to 10G Ethernet Tabs on page 325 for more information.

» Pattern: Indicates the presence of any alarms/errors related to pattern
testing such as Bit Error, and Pattern Loss. Indicates also the Bit Error
rate and count for both Main (test port) and AUX ports. Refer to BERT
Tabs on page 335 for more information.

» Other: Indicates all other alarms/errors such as SDT. Refer to Service
Disruption Time (SDT) on page 341 for more information.
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Test Preferences

Test Preferences

Press , and Test Preferences.

Alarm Surnmary || Test Summary

STS-1 Fixed Stuff Calumns Background Traffic
E Bulk Filed Overwrite: Enable l—D
OC-192/STM-64 REI-L/MS-RET SOMET/SDH HOP

Equipped .
D SOMET/SDH LOP

Equipped
[DSn/PDH

LIS :

This window allows the configuration of the STS-1 Fixed Stuff Column,
0C-192/STM-64 REI-L/MS-REI, and Background Traffic parameters.

Note: Refer to Default Test Preferences on page 382 for the description of each
parameter.
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Test Logger

Test Logger
Press

The Test Logger tab lists the test status/events.

and Test Logger.

Alarmn Summary | Test Summary [UEESEREER) Test Preferences

View Details

ID - |Dats/Tme - | Data Path | Event | ouration

Total Events

Total Events

Indicates the total number of recorded events.

Note: The Logger lists a maximum of 500 events, over that amount the logger
stops recording and the log full alarm is activated.
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Test Logger

Logger Table

An event is automatically listed in the logger and saved on the hard drive in
case a power failure condition occurs.

The logger is cleared when one of the following conditions is met:
» Atest case is stopped and restarted.
» The test case is cleared.
» When pressing (Reset).

Events are listed by ID - Date/Time by default. Events can also be sorted by
Data Path or Event by pressing on the corresponding column title.

» ID: Indicates the Event number. Events are sequentially numbered.

» Date/Time: Indicates the date and time the Alarm/Error condition has
been detected.

» Data Path: Indicates the origin of the alarm/error. [P1] and [P2] in the
data path represent respectively the Port 1 and Port 2.

» Event: Indicates the alarm/error type.
» Duration: Indicates the number of seconds (day:hour:minute:second

format) within which the alarm/error occurred.

Note: In the Duration colurmnn, Pending indicates that the alarm/error condition
persists or was persisting when the test was stopped.
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Summary Tabs

Test Logger

110

Print

Allows printing the list of logger entries. Print is only available when the
test is stopped.

Press Print.

|

Customer Information :

Customer Information is used to identify the printed logger. A maximum
of 20 characters are allowed.

OK: Press OK to print the logger.

During the printing process, it is possible to press Abort Printing to abort
the logger printing.

The printing process starts by checking if a valid printer (supported printers
are Printek MT2B and Printek MT2) is connected to the PCMCIA interface
card and is ready. If no printer is available, the printing will abort and an
error message will be displayed (refer to Solving Common Problems on
page 401 for more information).

Cancel: Press Cancel to abort printing and close the print window.
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Summary Tabs
Test Logger

View/Hide Details

Allows to show detailed information on the selected event. Press View
Details to display the Log Details section and select an event from the
logger list. Press Hide Details to hide the Log Details section.

Alarm Summary | Test Summary [UGEASEEER Tast Praferences

Total Events
D Hide Details
D - |Date/Tims - | Dats Path ~ | Event | Duration
Log Details
D Date/Time Ewent
Data Path
Duration Count Rate
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Summary Tabs

Test Logger

112

Note:

Log Details

The Log Details section is accessible by pressing View Details.

>
>

>
>

ID: Indicates the event number.

Date/Time: Indicates the date and time the alarm/error condition has
been detected.

Event: Indicates the Alarm/Error type.

Data Path: Indicates the origin of the alarm/error. [P1] and [P2] in the
data path represents respectively the Port 1 and Port 2.

Duration: Indicates the number of seconds (day:hour:minute:second
format) within which the alarm/error occurred.

Count: Indicates the number of occurrences of the error.

Rate: Indicates the error rate.

In the Duration, Count and Rate colurmns, Pending indicates that the
alarm/error condition persists or was persisting when the test was stopped.

FTB-8100 Series Transport Blazer



9 Port Tabs

This section describes the electrical and optical port tabs.

Note: The available tabs listed are a function of the test path activated.

Tab Page
Port TX (Electrical Interfaces) 114
Port RX (Electrical Interfaces) 119
Port TX (Optical Interfaces - SONET)? 124
Port RX (Optical Interfaces)? 126

a. Not available on the FTB-8105.
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Port Tabs
Port TX (Electrical Interfaces)

Port TX (Electrical Interfaces)

Press Main Menu, Test, Port, and Port TX.

Port RX. I

Configuration Alarm Generation
Connector Type
BIC 3 = onfoft @
Triterf:
nterface Error Injection
STS-le Marual
Line Cading Type Amount
=D Automated
0 to 225 fest range j Type Rate
Signal Analysis EPV E 1.08-02
# Output Presence
Freguency
Frequency Offset (ppm)
onjoff %

Actual Frequency (bps)  Nominal Frequency (bps)

Configuration

» Connector: Indicates the physical port used for the test. For electrical
port, possible connectors are: Bantam (port labelled 1.5M/2M) or BNC
(port labelled 2M/8M/34M/45M/52M/140M/155M).

» Interface: Indicates the interface used for the test. Possible interfaces
are: DS1 or El for the Bantam and RJ-48C connectors, and STS-3e,
STS-1e, STM-1e, STM-0e, DS3, E4, E3, E2, or E1 for BNC connector.
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» Line Coding

Port Tabs
Port TX (Electrical Interfaces)

Signal Line Coding Default setting

DS1 AMI and B8ZS B8ZS

DS3 B3ZS B3ZS

El AMI and HDB3 HDB3

E2 HDB3 HDB3

E3 HDB3 HDB3

E4 CMI CMI
STS-1e/STM-0e |B3ZS B3ZS
STS-3E/STM-1e |CMI CMI
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Port Tabs

Port TX (Electrical Interfaces)

116

» LBO (Line Build Out): The LBO allows to meet the interface
requirements over the full range of cable lengths. LBO is not available
with E1, E2, E3, and E4 interfaces.

For DSI1:

Preamplification values: +3.0 dBdsx (533-655 ft), +2.4 dBdsx
(399-533 ft), +1.8 dBdsx (266-399 ft), +1.2 dBdsx (133-266 ft), and
+0.6 dBdsx (0-133 ft).

Cable simulation (CSU Emulation mode) values: 0.0 dBdsx, -7.5
dBdsx, -15.0 dBdsx, and -22.5 dBdsx.

For DS3: 0 to 225 feet range, 225 to 450 feet range, and Cable
Simulation 900 ft).

For STS-1e/STM-0e: 0 to 225 feet range, 225 to 450 feet range, and
Cable Simulation 900 ft).

For STS-3e/STM-1e: 0 to 225 ft.

Signal Analysis
Output Presence: Indicates the presence of a signal at the output port
(green) or not (gray).
Alarm Generation
>» Type
LOS (Loss Of Signal): Turns off the output port signal.
» On/Off button: Press On/Off to enable/disable the alarm generation.
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Port Tabs
Port TX (Electrical Interfaces)

Error Injection
Allows manual or automated error injection.

» Type: The following error types are available with both manual and
automated injection mode.

BPV (DSn) or CV (PDH)
EXZ (Excessive Zeros) is only available with DS1 and DS3 interfaces.
The default setting is BPV/CV.
» Amount: Select the amount of error to be generated.
Choices are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

» Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.0E-2.

» Continuous: Continuous, when activated, generates the selected
error to its theoretical maximum. This setting is disabled by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or continuously when
continuous is enabled. This setting is disabled (Off) by default.
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Port Tabs

Port TX (Electrical Interfaces)

Frequency

Note: Frequency offset generation is not available for 10Base-T test.

118

» Frequency Offset (ppm): Allows entering a positive or a negative
frequency offset in ppm. Choices are listed in the table below. The
default setting is 0. The frequency offset value can be changed on the
fly even when activated (On).

» Actual Frequency (bps): Indicates the frequency (actual frequency +
Frequency offset) that will be used for transmission.

» Nominal Frequency (bps): Indicates the nominal frequency of the
signal. The nominal frequencies are listed in the table below.

» On/Off button: Allows enabling the frequency offset generation. This
setting is disabled (Off) by default.

Interface Frequency Offset® Nominal Frequency

DS1 +140 ppm 1544000 bps

El + 70 ppm 2048000 bps

E2 + 50 ppm 8448000 bps

E3 + 50 ppm 34368000 bps

DS3 + 50 ppm 44736000 bps
STS-1¢/STM-0e + 50 ppm 51840000 bps

E4 + 50 ppm 139264000 bps
STS-3e/STM-1e + 50 ppm 155520000 bps

a. The frequency offset range is guaranteed for a source signal at 0 ppm. In the event
that the source signal already has an offset then, the output signal may exhibit an
offset larger than the range specified.

FTB-8100 Series Transport Blazer



Port RX (Electrical Interfaces)

Press Main Menu, Test, Port, and Port RX.

Configuration Alarm Analysis
Connectar H C Seconds
BNC ® 8105
Interface & @ Frequency |:|
e Cod Error Analysis
D) SRy H C Seconds Count Rate
s |
Termination Mode
Term j
Frequency analysis
Signal Analysis Frequency (bps)
Power Level (dBm)
Frequency Offset Offset Unit
Arnplitude (Vpp) = IDDFH E‘
May. Positive Offset Max. Negative Offset
@ Input Presence | H
Configuration

Interface, and Line Coding.

Termination Mode

Port Tabs
Port RX (Electrical Interfaces)

Note: See Configuration on page 114 for more information on Connector,

Choices are: Term, Mon, and Bridge. Bridge is only available for DS1/E1

interfaces.
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Port Tabs
Port RX (Electrical Interfaces)

Alarm Analysis

Possible alarms that can be detected are:

» LOS (Loss Of Signal): The LOS alarm indicates absence of an input
signal or an all-zeros pattern was detected.

» Frequency: The frequency alarm indicates if the received signal rate
meets the standard rate specifications (green) or not (red).

Interface

Standard Rate Specification

DS1

1544000 57 bps (£36.6 ppm)

El

2048000 =112 bps (+54.6 ppm)

E2

8448000 +293 bps (34.6 ppm)

E3

34368000 +846 bps (+24.6 ppm)

DS3

44736000 +1101 bps (+24.6 ppm)

STS-1e/STM-0e

51840000 +1276 bps (+24.6 ppm)

E4

139264000 2730 bps (+19.6 ppm)

STS-3e/STM-1e

155520000 *3826 bps (+24.6 ppm)

120
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Port Tabs
Port RX (Electrical Interfaces)

Error Analysis
Possible errors that can be detected are:
» For DS1 and DS3

BPV (Bipolar Violation): A BPV error indicates that pulses of the same
consecutive polarity were detected, in violation with the bipolar signal
format.

EXZ (Excessive Zeros)

For DS1 with AMI Line Coding: Indicates that more than 15
consecutive bit periods with no pulses have been received.

For DS1 with B8ZS Line Coding: Indicates that more than 7
consecutive bit periods with no pulses have been received.

For DS3: Indicates that more than 2 consecutive bit periods with no
pulses have been received.

» ForEl, E2, E3, E4, STS-1e/STM-0e, and STS-3e/STM-1e

CV (Code Violation): A CV error indicates that pulses of the same
consecutive polarity were detected, in violation with the bipolar signal
format.
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Port Tabs
Port RX (Electrical Interfaces)

Signal Analysis

» Power Level: Indicates the power level of the input signal in dBm for
El, E2, E3, E4, STS-1€¢/STM-0e, and STS-3e/STM-1e. In order to get
accurate power level reading (within specified tolerance), an all-ones
signal must be present at the interface under test otherwise this value
only provide indicative reading.

» Level (Vref = 6.00 Vpp) / Level (Vref = 1.21 Vpp): Presents the
received signal level in dBdsx for respectively DS1 and DS3. The
dBdsx values are calculated with the following expressions:

For DS1: 20 log (Vpp measured / 6.00)
For DS3: 20 log (Vpp measured / 1.21)

» Amplitude: Indicates the amplitude of the input signal in Vpp.

» Input Presence: Indicates if there is a signal at the input port (green) or
not (gray).
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Frequency Analysis

The FTB-8100 Series allows the following frequency monitoring range.

Port Tabs
Port RX (Electrical Interfaces)

Interface

Standard Rate Specification

DS1

1544000 +140 ppm

El

2048000 =100 ppm

E2

8448000 +100 ppm

E3

34368000 =100 ppm

DS3

44736000 =100 ppm

STS-1e/STM-0e

51840000 =100 ppm

E4

139264000 =100 ppm

STS-3e/STM-1e

155520000 +100 ppm

» Actual Frequency (bps): Indicates the frequency of the input signal.

» Frequency Offset: Indicates the offset between the standard rate

specification and the rate of the input signal.

» Max. Positive Offset: Indicates the offset between the standard rate
specification and the largest rate recorded from the received signal.

» Max. Negative Offset: Indicates the offset between the standard rate
specification and the smallest rate recorded from the received signal.

Offset Unit: Allows the selection of the frequency offset unit. Choices are
bps and ppm. The default setting is ppm.
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Port Tabs
Port TX (Optical Interfaces - SONET)

Port TX (Optical Interfaces - SONET)

Note: Available with OTN, SONET, and SDH interfaces.

Press Main Menu, Test, Port, and Optical TX.

port TX [T

Configuration Alarm Generation
Connector Tvpe
B Jros =] onjoft @
Interface
Frequency
048 Frequency Offset
OnjOff @
Actual Frequency (bps)  Nominal Frequency (bps)
Signal Analysis ‘,, ‘ |,, ‘
& Output Presence
Wavelength (nm)
1310
Configuration

» Connector: Indicates the physical port used for the test. Possible
connectors are XFP (port labelled 10G/10.7G) or SFP (port labelled
155M-2.7G or 155M-2.5G).

» Interface: Indicates the test signal rate.

Signal Analysis

» Output Presence: Indicates the presence of a signal at the output port
(green) or not (grey). The output presence LED is grey when there is
no SFP/XFP.

» Wavelength (nm): Indicates the detected SFP/XFP
wavelength.Possible values are:
850, 1310, 1550 nm, or unknown if the SFP/XFP is missing or not
recognized.
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Alarm Generation

Port Tabs
Port TX (Optical Interfaces - SONET)

» Type: LOS (Loss Of Signal): Turns off the output port laser signal.

» On/Off button: Allows enabling the alarm generation. This setting is
disabled (Off) by default.

Frequency

» Frequency Offset (ppm): Allows entering a positive or a negative

frequency offset in ppm. The default setting is 0.

» Actual Frequency (bps): Indicates the frequency (actual frequency +
Frequency offset) used for transmission.

» Nominal Frequency (bps): Indicates the nominal frequency of the

signal.

» On/Off button: Allows enabling the frequency offset generation. This
setting is disabled (Off) by default.

Interface Frequency Offset? Nominal Frequency
OC-3/STM-1 + 50 ppm 155520000 bps
0OC-12/STM-4 + 50 ppm 622080000 bps
0OC-48/STM-16 + 50 ppm 2488320000 bps
OTU1 + 50 ppm 2666057143 bps
0OC-192/STM-64 + 50 ppm 9953280000 bps
OTUu2 + 50 ppm 10709225316 bps
OTUle + 115 ppm 11049107143 bps
OTU2e + 115 ppm 11095727848 bps
OTU1f + 115 ppm 11270089286 bps
OTu2f + 115 ppm 11317642405 bps

a. The frequency offset range is guaranteed for a source signal at 0 ppm offset. In the
event that the source signal already has an offset then, the output signal may
exhibit an offset larger than the range specified.
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Port Tabs
Port RX (Optical Interfaces)

126

Port RX (Optical Interfaces)

Press Main Menu, Test, Port, and Optical RX.

Port TX

Configuration
Connector

Alarm Analysis
H C

Seconds

vous
Interface @ ® Frequency I:l
5TM-64
Frequency &nalysis
Signal Analysis Frequency (bps)
Range (dBm) - -
Power (dBm) ‘ Frequency Offset Offsat Unit
g [

May. Positive Offset

Max, Megative Offset

Signal Analysis

» Range indicates the minimum and maximum optical power values
necessary to meet the standard BER for the test interface.

» Power (dBm) indicates the power level of the input signal in dBm. The
background color of the Power Level field indicates the input presence

as follow:
LR EE] Description
color
Green Power level in-range.
Yellow Power level out of operational range.
Red Power level crosses the “Close-to-damage” threshold.
Grey LOS or invalid operational range value reported by the
optical device (SFP/XFP).
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Port Tabs
Port RX (Optical Interfaces)

Alarm Analysis

» LOS (Loss Of Signal) indicates that there is no input signal or an
all-zeros pattern on the incoming SONET/SDH signal persists for more
than 100 us.

» Frequency alarm indicates that the received signal rate meets the
standard rate specifications (green) or not (red).

Interface Standard Rate Specification
OC-3/STM-1 155520000 +3826 bps (+24.6 ppm)
0OC-12/STM-4 622080000 +15304 bps (+24.6 ppm)
0C-48/STM-16 2488320000 +61213 bps (+24.6 ppm)
OTU1 2666057143 +65585 bps (+24.6 ppm)
0C-192/STM-64 9953280000 + 244851 bps (*+24.6 ppm)
OTU2 10709225316 + 263446 bps (+24.6 ppm)
OTUle 11049107143 + 1155737 bps (+104.6 ppm)
OTU2e 11095727848 + 1160613 bps (+104.6 ppm)
OTU1f 11270089286 + 1178851 bps (+104.6 ppm)
OTU2f 11317642405 + 1183825 bps (+104.6 ppm)
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Port Tabs

Port RX (Optical Interfaces)

128

Frequency Analysis

The FTB-8100 Series allows the following frequency monitoring range.

Interface Measurement range
0OC-3/STM-1 155520000 =100 ppm
0C-12/STM-4 622080000 =100 ppm

OC-48/STM-16

2488320000 =100 ppm

OTU1

2666057143 =100 ppm

0OC-192/STM-64

9953280000 = 100 ppm

OTU2

10709225316 =100 ppm

OTUle 11049107143 +120 ppm
OTU2e 11095727848 +120 ppm
OTUIf 11270089286 + 120 ppm
OTU2f 11317642405 + 120 ppm

Actual Frequency (bps) indicates the frequency of the input signal in bps.

Frequency Offset indicates the offset between the standard rate
specification and the rate of the input signal.

Max. Negative Offset indicates the offset between the standard rate
specification and the smallest rate recorded from the received signal.

Max. Positive Offset indicates the offset between the standard rate
specification and the largest rate recorded from the received signal.

Offset Unit allows the selection of the frequency offset unit. Choices are
bps and ppm. The default setting is ppm.
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10 OTN Tabs

Note: OTN tabs are only available for OTUI, OTU2, OTUle, OTU2e, OTUIf, and
OTUZ2f interfaces. OTN options need to be enabled to be available. Refer to

Auvailable Options on page 392 for more information.

SONET/SDH Application

OTN Tab Page
FEC FECTX 130
FEC RX 132
OTU2, OTU1, OTUle, OTU TX 133
OTU2e, OTU1f, OTU2f OTU TTI TX 136
OTU RX 137
OTU TTI RX 140
ODU2 TCM, and ODU1 TCM|ODU TCM TX 142
ODUTCM TTITX 145
ODU TCM RX 147
ODU TCM TTI RX 150
ODU2, and ODU1 ODU TX 152
ODU TTI/FTFL TX 154
ODU RX 156
ODU TTI/FTFL RX 158
OPU2, and OPUI1 OPU TX 161
OPU RX 164
129




OTN Tabs
FECTX

FEC TX

Press Main, Test, OTUKk, FEC, and FEC TX.

Configuration

[3¢] Enabls FeC

Error Injection
Marual

FEC RX I

Type Amount.

Automated

Type Rate

FECCORR-CW =] [t5E02 | [ Continuous

Configuration

Enable FEC allows detecting, reporting and correcting up to 8 symbol
errors (Correctable) per codeword. Over 8 symbol errors, they are
detected and reported as uncorrectable errors. This setting is enabled by
default.

Note: Enable FEC must be selected when Enable Scrambler is not selected in
order to prevent potential alarms caused by a lack of transition on the
optical signal. To disable FEC, first select Enable Scrambler then clear
Enable FEC. See OTU TX on page 133 for more information on Enable
Scrambler.

Error Injection

Allows manual or automated error injection.

Note: Error injection is only available when the Enable FEC check box is selected.
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OTN Tabs
FECTX

» Type: The following error types are available with both manual and
automated injection modes. The default setting is FEC-CORR-CW.

FEC-CORR-CW (Forward Error Correction - Correctable - Codeword):
Generates 8 symbols (bytes) containing 8 bits in error each, in each
codeword.

FEC-UNCORR-CW (Forward Error Correction - Uncorrectable -
Codeword): Generates 16 symbol (bytes) containing 8 bits in error
each, in each codeword.

FEC-CORR-SYMB (Forward Error Correction - Correctable - Symbol):
Generates 1 symbol (byte) containing 8 bits in error.

FEC-CORR-BIT (Forward Error Correction - Correctable - Bit):
Generates 1 symbol (byte) containing 1bit in error.

FEC-STRESS-CW (Forward Error Correction - Stress - Codeword):
Generates correctable errors composed of a random number of
symbol errors (less or equal to 8) containing a random number of bits
distributed all over the OTU frame.

» Amount: Select the amount of errors to be generated. Choices are 1
through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

» Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.5E-2.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.
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OTN Tabs
FEC RX

FEC RX

Press Main, Test, OTN, FEC, and FEC RX.

FEC T
Configuration
[3¢] Enable FEC
Error Analysis
H C Seconds Count Rate
® @ oo [~ I |- | fow =
® ® FECUNCORR[- - I | @
- -
Configuration

Note: See OTU TX on page 133 for more information on Enable FEC.

Error Analysis

» FEC-CORR (FEC - Correctable): Gives statistics on
codewords/symbols/bits corrected by the FEC.

CW/SYMB;/BIT item list: FEC-CORR errors are displayed according with
the select statistics. Available statistics are Codeword (CW), Symbol
(SYMB), and Bits (BIT). The default setting is CW (Codeword).

» FEC-UNCORR (FEC - Uncorrectable): Gives statistics on the detected
codewords (CW) having uncorrectable errors.
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OTN Tabs
OTU TX

OTU TX

Note:

Note:

Press Main, Test, OTN, OTU, and OTU TX.

Configuration
E Enable Scrambler

TTITX I[OTU Rx " TTIRX I

Alarm Generation
Type

[oTu-a18 =] [on jof @

Error Injection
Manual

Type

Amount

Automated
Type Rate
OTUEIR-S ~] [5:56-08 ][] continuous

Configuration
Configuration for OTU TX and OTU RX are coupled.

Enable Scrambler provides enough “0” and “1” transitions on the optical
signal for clock recovery. The Enable Scrambler check box is selected by
default.

Enable Scrambler must be selected when Enable FEC is not selected in
order to prevent potential alarms caused by a lack of transition on the
optical signal. To disable Scrambler, first select the Enable FEC check box
then clear the Enable Scrambler check box. See FEC TX on page 130 for
more information on Enable FEC.
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OTN Tabs
OTU TX

134

Error Injection
Allows manual or automated error injection.

» Type: The following error types are available with both manual and

automated injection mode: OTU-BIP-8, OTU-BEI, FAS, and MFAS. The
default setting is OTU-BIP-8.

Amount: Select the amount of errors to be generated. Choices are 1
through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 6.5E-05.

Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.
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OTU TX

Alarm Generation

Type: The following alarm types are available. The default setting is
OTU-AIS.

>
>

>

LOF (Loss Of Frame): Generates error in FAS bits continuously.

OOF (Out-Of-Frame): Generates error in all FAS bits for 5 consecutive
OTU frames.

LOM (Loss Of Multiframe): Generates error in MFAS bits continuously.

OOM (Out-Of-Multiframe): Generates error in multiframme number for 5
consecutive OTU frames.

OTU-AIS (OTU - Alarm Indication Signal): Generates polynomial
number 11 (PN-11) over all OTU frame bits including FAS and MFAS
continuously.

OTU-BDI (OTU - Backward Defect Indication): Generates “1” for the
BDI bit in the SM overhead field (byte 3, bit 5) continuously.

OTU-IAE (OTU - Incoming Alignment Error): Generates “1” for the IAE
bit in the SM overhead field (byte 3, bit 6) continuously.

OTU-BIAE (OTU - Backward Incoming Alignment Error): Generates
“1011” for the BEI/BIAE bits in the SM overhead field (byte 3, bits 1 to 4)
continuously.

On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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OTU TTITX

OTU TTI TX

Press Main, Test, OTN, OTU, and TTI TX.

OTU T [RESES [OTU RX " TTIRX I

SM TTI Trace
Iniected Message
SAPL

Nug EXFO OTU SAPINu Nuy
DAPT

Mug EXFO QT DAPTMU, Moy

Operator Specific

EXFQ OTU OPERATOR
SPECIFICHu| Muy My Huy Mug

" []

SM TTI Trace

Injected Message

» SAPI allows editing the Source Access point Identifier message to be
generated (TTI bytes 1 to 15). A maximum of 15 characters are

allowed. The default setting is EXFO OTU SAPI. The TTI byte 0 is set to
NULL (all 0’s).

» DAPI allows editing the Destination Access point Identifier message to
be generated (TTI bytes 17 to 31). A maximum of 15 characters are

allowed. The default setting is EXFO OTU DAPI. The TTI byte 16 is set
to NULL (all 0’s).

» Operator Specific allows editing the Operator Specific message to be
generated (TTI bytes 32 to 63). A maximum of 32 characters are
allowed. The default setting is EXFO OTU OPERATOR SPECIFIC.
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OTU RX

OTU RX

Press Main, Test, OTN, OTU, and OTU RX.

oty TXI TTI T TTLRX I
Configuration Alarmn Analysis
[3¢]Enable Scrampler | H C Seconds  H C Seconds
® ®0F - LN
® ®ooF B ® ® oTUB |-
® ®L0v - ® ® OTUAE |-
® ®coM l:l ® ® OTUBIAE |-
® ® oTU-AIS I:l
Error Analysis
H C Seconds  Count Rate
® ®ris
® ® RS
® ®OTUBRE |-
® & OTU-BE]
Configuration

Note: See OTU TX on page 133 for more information on Enable Scrambler.

Alarm Analysis
Possible alarms that can be detected are:

» LOF (Loss Of Frame): LOF is declared when OOF is present for at least
3 ms.

» OOF (Out-Of-Frame): OOF is declared when FAS (bytes 3, 4, and 5) are
in error for at least 5 consecutive OTU frames.

» LOM (Loss Of Multiframe): LOM is declared when OOM is present for
at least 3 ms.

» OOM (Out-Of-Multiframe): OOM is declared when MFAS are in error
for at least 5 consecutive OTU frames.
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OTU RX

OTU-AIS (OTU - Alarm Indication Signal): OTU-AIS is declared when
polynomial number 11 (PN-11) is over all OTU frame bits including FAS
and MFAS for at least 3 consecutive 8192 bit-interval.

OTU-TIM (OTU - Trace Identifier Mismatch): OTU-TIM is declared
when expected SM SAPI and/or SM DAPI do not match the received SM
SAPI and/or DAPI for at least 3 consecutive TTI. This alarm is only
available when the Enable TIM SAPI and/or DAPI check boxes are
selected from OTU TTI RX on page 140.

OTU-BDI (OTU - Backward Defect Indication): OTU-BDI is declared
when the BDI bit in the SM overhead field (byte 3, bit 5) is “1” for at
least 5 consecutive OTU frames.

OTU-IAE (OTU - Incoming Alignment Error): OTU-IAE is declared when
IAE bit in the SM overhead field (byte 3, bit 6) is “1” for at least 5
consecutive OTU frames.

OTU-BIAE (OTU - Backward Incoming Alignment Error): OTU-BIAE is
declared when BEI/BIAE bits in the SM overhead field (byte 3, bits
1to 4) are “1011” for at least 3 consecutive frames.

Note: Refer to Alarm/Error Measurements on page 44 for H/C LEDs and Seconds
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Error Analysis

Possible errors that can be detected are:

>
>
>

OTN Tabs
OTU RX

FAS (Frame Alignment Signal): Indicates the FAS bits in error.

MFAS (Multiframe Alignment Signal): Indicates the MFAS bits in error.

OTU-BIP-8 (OTU - Bit Interleave Parity-8): Indicates the SM BIP-8
mismatch between the received value and locally computed value

(0 to 8).

OTU-BEI (OTU - Backward Error Indication): Indicates SM BEI errors
received from the DUT (value 0 to 8).

OTl(J1g§I4I)aits BIP violations ODl;I;zBBIi:)bits BIP violations
0000 0 0101 5
0001 1 0110 6
0010 2 0111 7
0011 3 1000 8
0100 4 1001 to 1111 0
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OTU TTI RX

Press Main, Test, OTN, OTU, and TTI RX.

OTU R [HRESES
SM TTI Trace

Received Message Experted Messade
SAPL

OTUTY | TTI T

DAPL

Operator Specific Enable TIM

D SAPL
[ Joeer

SM TTI Trace

Received Message

» SAPI indicates the received TTI (Trail Trace Identifier) Source Access
Point Identifier. When the Enable TIM SAPI check box is selected, the
SAPI field background becomes pink when there is a mismatch with
the expected value and the OTU-TIM alarm is declared.

» DAPI indicates the received TTI Destination Access Point Identifier.
When the Enable TIM DAPI check box is selected, the DAPI field
background becomes pink when there is a mismatch with the
expected value and the OTU-TIM alarm is declared.

» Operator Specific indicates the received TTI Operator Identifier.
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Expected Message

» SAPI allows editing the expected Source Access point Identifier (TTI
bytes 1 to 15). Available when the Enable TIM SAPI check box is
selected. The default setting is EXFO OTU SAPI. The TTI byte 0 is set to
NULL (all 0’s).

» DAPI allows editing the expected Destination Access point Identifier
(TTI bytes 17 to 31). Available when the Enable TIM DAPI check box is
selected. The default setting is EXFO OTU DAPI. The TTI byte 16 is set
to NULL (all 0’s).

Enable TIM

» SAPI allows editing the expected Source Access Point Identifier when
the SAPI check box is selected. Enables also the OTU-TIM alarm
monitoring. The SAPI check box is cleared by default.

» DAPI allows editing the expected Destination Access Point Identifier
when the DAPI check box is selected. Enables also the OTU-TIM alarm
monitoring. The DAPI check box is cleared by default.
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ODU TCM TX

Press Main, Test, OTN, ODU TCM, and TCM TX.

TCM TTITX ” TCM RX "TCM TTL RX}

Configuration— | TCM Level

[3¢] Tem T -

[Jreme
Alarm Generation

[ |7ema Type
|:| TCM4 TCM1-LTC j OnjOff @
[Jrems
D TcMe Error Injection

Manual

Type Amount

Rate

Type Rate

TCMIBIRE |w] [6SEDS [ ] cantinuous onjoff @

Configuration

TCM1 to TCM6 allows enabling TCM level 1 to level 6. TCM1 to TCM6 are
disabled by default.

TCM Level

Allows the selection of the TCM level for alarm/error generation. Choices
are from TCM1 to TCM6, but only enabled TCM levels are available.
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ODU TCM TX

Alarm Generation

Type: The following alarm types are available. The default setting is
TCMi-LTC.

» TCMi-LTC (TCMi - Loss of Tandem Connection): Generates "000" in the
STAT field of TCMi overhead (byte 3, bits 6 to 8) continuously.

» TCMi-BDI (TCMi - Backward Defect Indication): Generates a "1" in the
BDI bit of the TCMi overhead field (byte 3, bit 5) continuously.

» TCMi-IAE (TCMi - Incoming Alignment Error): Generates "1" in the IAE
bit of the TCMi overhead (byte 3, bit 6) continuously.

» TCMi-BIAE (TCMi - Backward Incoming Alignment Error): Generates
"1011" in the BEI/BIAE bits of the TCMi overhead (byte 3, bits 1 to 4)
continuously.

On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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ODU TCM TX

144

Note:

Error Injection
Allows manual or automated error injection.

» Type: The following error types are available with both manual and

automated injection mode: TCMi-BIP-8, and TCMi-BEI. The default
setting is TCMi-BIP-8.

Amount: Select the amount of errors to be generated.
Choices are 1 through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

Rate: Press Rate field to select the injection rate for the selected error.
The rate must be within the minimum and maximum values specified.
The default setting is 6.5E-05.

Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or continuously when
continuous is enabled. This setting is disabled (Off) by default.

is the level (1 to 6) of the selected TCM.
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ODU TCM TTI TX

Press Main, Test, OTN, ODU TCM, and TTI TX.

Rt Ry’ TCM TTI TR

TCM RY ITCM TTL RX}

TCM Level TCM1 TTI Trace

Message
TCML = &

[Mu ExFo M1 SaPTMu

DARL

[Fu EXFO TCMI DAPTMu

Operator Spedific

EXFO TCM1 OPERATOR SPECIFICKu, Muy Mug Muy Nuy

TCM Level

OTN Tabs
ODU TCM TTITX

Allows the selection of the TCM level for alarm/error generation. Choices
are from TCM1 to TCM6, but only enabled TCM levels are available (see

TCM Level on page 142).
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ODU TCMTTITX

TCMi TTI Trace

Message

» SAPI allows editing the Source Access Point Identifier to be generated
(TTI bytes 1 to 15). A maximum of 15 characters are allowed. The
default setting is EXFO TCMi SAPI. The TTI byte 0 is set to NULL (all
0’s).

» DAPI allows editing the Destination Access Point Identifier to be
generated (TTI bytes 17 to 31). A maximum of 15 characters are
allowed. The default setting is EXFO TCMi DAPI. The TTI byte 16 is set
to NULL (all 0’s).

» Operator Specific allows editing the Operator Specific to be
generated (TTI bytes 32 to 63). A maximum of 32 characters are
allowed. The default setting is EXFO TCMi OPERATOR SPECIFIC.

Note: “i”is the level (1 to 6) of the selected TCM.
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ODU TCM RX

Press Main, Test, OTN, ODU TCM, and TCM RX.

T TTE T (R

TCM TX }

ITCM TTIRX ‘

Configuration | TCM Level
[3¢] T TCML ~
DTCMZ Errar Analysis

H C

[ |remz

Seconds Count. Rate

[ ® ® TOMLEPSE -

Jrows ® @ ToneE |-

DTEME Alarm Analysis
H C

® ® TCM1-AIS
& & TOMLLTC

Seconds

® ® TOM1-0C0

® ® TOMLLK

® @ TCM1-BD]

® ® TCMLIAE

® & TCM1L-BIAE =

Configuration

OTN Tabs
ODU TCM RX

TCM1 to TCM6 allows enabling TCM level 1 to level 6. TCM1 to TCM6 are
disabled by default.

TCM Level

Allows the selection of the TCM level for alarm/error analysis. Choices are
from TCM1 to TCM6, but only enabled TCM levels are available.
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ODU TCM RX

Error Analysis

» TCMi-BIP-8 (TCMi - Bit Interleave Parity-8): Indicates TCMi BIP-8
mismatch between the received value and locally computed value
(0 to 8).

» TCMi-BEI (TCMi - Backward Error Indication): Indicates that
interleaved-bit blocks in error are detected by the corresponding ODUk
tandem connection monitoring sink using the BIP-8 code.

OE::ST(C‘I“ZII;;EI BIP violations ObDil:sT((‘ZII;I;:)EI BIP violations
0000 0 0101 5
0001 1 0110 6
0010 2 0111 7
0011 3 1000 8
0100 4 1001 to 1111 0
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ODU TCM RX

Alarm Analysis

» TCMi-LTC (TCMi - Loss of Tandem Connection): TCMi-LTC is declared
when the STAT information in the TCMi Byte 3, bits 6, 7, and 8 are “000”
for at least 3 consecutive frames.

» TCMi-TIM (TCMi -Trace Identification Mismatch): TCMi-TIM is declared
when the expected TCMi SAPI and/or TCMi DAPI do not match the
received TCMi SAPI and/or TCMi DAPI for at least 3 TTI. This alarm is
only available when the Enable TIM SAPI and/or DAPI check boxes are
selected from ODU TCM TTI RX on page 150.

» TCMi-BDI (TCMi - Backward Defect Indication): TCMi-BDI is declared
when the BDI bit in the TCMi overhead field Byte 3, bit 5 is “1” for at
least 5 consecutive frames.

» TCMi-IAE (TCMi - Incoming Alignment Error): TCMi-IAE is declared
when the STAT information in the TCMi is “010” for at least 3
consecutive frames.

» TCMi-BIAE (TCMi - Backward Incoming Alignment Error): TCMi-BIAE is
declared when the BEI/BIAE bits in the TCMi overhead field Byte 3, bits
1 to 4 are “1011” for at least 3 consecutive frames.

Note: “i”is the level (1 to 6) of the selected TCM.
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ODU TCM TTI RX

Press Main, Test, OTN, ODU TCM, and TTI RX.

TCM TX (| TCM TTI Tx ”TCM £ TCM TTIRY
TCM Level
TCM1 j
TCM1 TTI Trace
Received Messaoe Expected Messaoe
DAPRL
Operator Specific Enable TIM
[ Jsap
[ Joapr

Allows the selection of the TCM level for alarm/error analysis. Choices are
from TCM1 to TCMG6, but only enabled TCM levels from the ODU TCM tab

are available.

TCMi TTI Trace

Received Message

» SAPI indicates the received TTI (Trail Trace identifier) Source Access
Point Identifier. When the Enable TIM SAPI check box is selected, the
SAPI field background becomes pink when there is a mismatch with
the expected value and the TCMi-TIM alarm is declared.

» DAPI indicates the received TTI Destination Access Point Identifier.
When the Enable TIM DAPI check box is selected, the DAPI field
background becomes pink when there is a mismatch with the
expected value and the TCMi-TIM alarm is declared.

» Operator Specific indicates the received TTI Operator Identifier.
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ODU TCM TTI RX

Expected Message

» SAPI allows editing the expected Source Access point Identifier (TTI
bytes 1 to 15). Available when Enable TIM SAPI is enabled. The default
setting is EXFO TCMi SAPI. The TTI byte 0 is set to NULL (all 0’s).

» DAPI allows editing the expected Destination Access point Identifier
(TTI bytes 17 to 31). Available when Enable TIM DAPI is enabled. The
default setting is EXFO TCMi DAPI. The TTI byte 16 is set to NULL (all
0’s).

» Enable TIM

SAPI allows editing the expected Source Access Point Identifier when
the SAPI check box is selected. Enables also the TCMi-TIM alarm
monitoring. The SAPI check box is cleared by default.

DAPI allows editing the expected Destination Access Point Identifier
when the DAPI check box is selected. Enables also the TCMi-TIM alarm
monitoring. The DAPI check box is cleared by default.

Note: “i”is the level (1 to 6) of the selected TCM.
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ODU TX

Press Main, Test, OTN, ODU, and ODU TX.

00U TX [TTUFTFL T “ ODU RX "TTUFTFL RX I

Alarm Generation

Type
COU-215 - erjgis O
Error Injection
Manual
Type Amount.

Automated
Type Rate

COUBFB  |v] [ ] continuous

Error Injection
Allows manual or automated error injection.

» Type: The following error types are available with both manual and
automated injection mode: ODU-BIP-8, and ODU-BEI. The default
setting is ODU-BIP-8.

» Amount: Select the amount of errors to be generated. Choices are 1
through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

» Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 6.5E-05.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.
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ODU TX

Alarm Generation

Type: The following alarm types are available. The default setting is
ODU-AIS.

>

>

ODU-LOFLOM (ODU - Loss of Frame Loss Of Multiframe): Generates
error continuously in FAS and MFAS of a multiplexed test case. Only
available for mapped ODU1 in ODU2.

ODU-AIS (ODU - Alarm Indication Signal): Generates an all "1"s pattern
in the entire ODUk signal, excluding the frame alignment overhead (FA
OH), OTUK overhead (OTUk OH) and ODUK FTFL.

ODU-OCI (ODU - Open Connection Indication): Generates a repeating
"01100110" pattern in the entire ODUK signal, excluding the frame
alignment overhead (FA OH) and OTUk overhead (OTUk OH).

ODU-LCK (ODU - Locked): Generates a repeating "01010101" pattern in
the entire ODUKk signal, excluding the frame alignment overhead (FA
OH) and OTUk overhead (OTUk OH).

ODU-BDI (ODU - Backward Defect Indication): Generates a “1” in the
BDI (byte 3, bit 5) of the PM overhead field continuously.

ODU-FSF (ODU - Forward Signal Fail): Generates a “00000001” pattern
in the FTFL Byte 0 continuously.

ODU-BSF (ODU - Backward Signal Fail): Generates a “00000001”
pattern in the FTFL Byte 128 continuously.

ODU-FSD (ODU - Forward Signal Degrade): Generates a “00000010”
pattern in the FTFL Byte 0 continuously.

ODU-BSD (ODU - Backward Signal Degrade): Generates a “00000010”
pattern in the FTFL Byte 128 continuously.

On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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ODU TTI/FTFL TX

Press Main, Test, OTN, ODU, and ODU TTI TX.

00U TX IODU RX IITTI,/'FTFL RX I

PM TTI Trace
Messane
SAPI

Hug EXFO ODU SAPTMu Nug

DART

Huy EXFO QDU DAPIMu Muy

Operator Specific

EXFO ODU OFERATOR [a]
SPECIFICHu, Mug Muy My Fu E

FTFL
Forward Backward

Fault Indication Fault Indication
IND Falt Iz‘ IND Falt Iz‘
FaLlt Indication Code FaLlt Indication Code

| Joren [y
Operatar Identifier Operatar Identifier
|"u|_Nu|_NuLNuL"uL"uL"ul"uLNuL ‘ |"u|_Nu|_NuLNuL"uL"uL"ul"uLNuL ‘
Operator Specific Operator Specific
Wy Nuy Bug M Fug Bog Mg Ho Wy Wy Nuy Bug M Fug Bog Mg Ho Wy

PM TTI Trace

Message

» SAPI allows editing the Source Access point Identifier message to be
generated (TTI bytes 1 to 15). A maximum of 15 characters are

allowed. The default setting is EXFO ODU SAPI. The TTI byte 0 is set to
NULL (all 0’s).

» DAPI allows editing the Destination Access point Identifier message to
be generated (TTI bytes 17 to 31). A maximum of 15 characters are

allowed. The default setting is EXFO ODU DAPI. The TTI byte 16 is set
to NULL (all 0’s).

» Operator Specific allows editing the Operator Specific message to be
generated (TTI bytes 32 to 63). A maximum of 32 characters are
allowed. The default setting is EXFO ODU OPERATOR SPECIFIC.
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FTFL TX

Allows the configuration of the Forward and Backward ODU Fault Type
Fault Location (FTFL) to be generated.

» Fault Indication and Fault Indication Code allows the selection of the
FTFL fault indicator message/code (byte 0 for forward, byte 128 for
backward) to be generated. The default setting is No fault (00).
Choices are:

Fault Indication Fault Indication Code
No fault 00
Signal fail 01
Signal Degrade 02
Reserved 03?2

a. Selecting Reserved will use the hexadecimal code 03 but, all codes from 03 to FF
are reserved for future international standardization.

Note: The Fault Indication Code field is automatically updated when the Fault
Indication is changed and vice versa.

Binary allows either displaying the Fault Indication Code in binary
(when enabled) or hexadecimal (when disabled). This setting is
disabled by default.

» Operator Identifier allows editing the Operator Identifier (bytes 1 to 9
for forward, byte 129 to 137 for backward) to be generated. A
maximum of 9 characters are allowed. By default no Operator
Identifier is defined.

» Operator Specific allows editing the Operator Specific (bytes 10 to 127
for forward, byte 138 to 255 for backward) to be generated. A
maximum of 118 characters are allowed. By default no Operator
Specific is defined.

SONET/SDH Application 155



OTN Tabs

ODU RX
ODU RX
Press Main, Test, OTN, ODU, and ODU RX.

ODU TX [| TTI/FTRL T [EEEES TTI/FTFL RXI
® ® opusrs|- IE I |
® ® opusel [ IE I |

Al\jrmCAna\ySis . | 0 c . ,
® ® coulofow [~ | e eomEn [- | R
®®ouas [~ | eeomurE -
®® couca [ | ®®oouer ]
®® couix [ | ®®oouFD ]
o0 ® ® CoUBD |:|

Error Analysis

» ODU-BIP-8 (ODU - Bit Interleave Parity-8): Indicates the PM BIP-8
mismatch between the received value and locally computed value
(0to 8).

» ODU-BEI (ODU - Backward Error Indication): Indicates the interleaved
block in error detected by the corresponding ODU path monitoring
sink using the BIP-8 code.

ODU BEl bits : . ODU BElI bits : .
(1234) BIP violations (1234) BIP violations
0000 0 0101 5
0001 1 0110 6
0010 2 0111 7
0011 3 1000 8
0100 4 1001 to 1111 0
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Alarm Analysis

» ODU-LOFLOM (ODU - Loss of Frame Loss Of Multiframe): Indicates
that OOF is present for at least 3 ms. Only available for mapped ODU1
in ODU2.

» ODU-AIS (ODU - Alarm Indication Signal): Indicates that the STAT
information detected, PM byte 3, bits 6 to 8 is “111” for at least
3 consecutive frames.

» ODU-OCI (ODU - Open Connection Indication): Indicates that the STAT
information detected, PM byte 3, bits 6 to 8 is “110” for at least 3
consecutive frames.

» ODU-LCK (ODU - Lock): Indicates that the STAT information detected,
PM byte 3, bits 6 to 8 is “101” for at least 3 consecutive frames.

» ODU-TIM (ODU - Trace Identification Mismatch): ODU-TIM is declared
when the received SAPI and/or DAPI do not math the expected SAPI
and/or DAPI. This alarm is only available when the Enable TIM SAPI
and/or DAPI check boxes are selected from ODU TTI/FTFL TX on
page 154.

» ODU-BDI (ODU - Backward Defect indication): ODU-BDI is declared
when the BDI bit in the PM overhead field (byte 3, bit 5) is “1” for at
least 5 consecutive frames.

» ODU-FSF (ODU - Forward Signal Fail): ODU-FSF is declared when the
received FTFL byte 0 is “00000001”.

» ODU-BSF (ODU - Backward Signal Fail): ODU-BSF is declared when
the received FTFL byte 128 is “00000001”.

» ODU-FSD (ODU - Forward Signal Degrade): ODU-FSD is declared
when the received FTFL byte 0 is “00000010”

» ODU-BSD (ODU - Backward Signal Degrade): ODU-BSD is declared
when the received FTFL byte 128 is “00000010”.
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ODU TTI/FTFL RX

Press Main, Test, OTN, ODU, and ODU TTI RX.

0DU TX

TTIfFTFL TX

PM TTI Trace
Received Message

[aa N =F T TIETRL RX

Expected Message

SAPL
E

DAPL

Enable TIM

Operator Specific

[ |sart
[:]DAPI

FTFL
Forward
Fault Indication

Backwrard
Fault Indication

Fault Indication Code

Operator Identifier

Fault Indication Code

Operator Identifier

Operator Specific

Operator Specific

PM TTI Trace

Received Message

» SAPI indicates the received TTI (Trail Trace identifier) Source Access
point Identifier. When TIM is enabled, the SAPI field background
becomes pink when there is a mismatch with the expected value.

» DAPI indicates the received TTI Destination Access point Identifier.
When TIM is enabled, the DAPI field background becomes pink when
there is a mismatch with the expected value.

» Operator Specific indicates the received TTI Operator Identifier.
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Expected Message

» SAPI allows editing the expected Source Access point Identifier (TTI
bytes 1 to 15). Available when Enable TIM SAPI is enabled. The default
setting is EXFO ODU SAPIL The TTI byte 0 is set to NULL (all zeros).

» DAPI allows editing the expected Destination Access point Identifier
(TTI bytes 17 to 31). Available when Enable TIM DAPI is enabled. The
default setting is EXFO ODU DAPI. The TTI byte 16 is set to NULL
(all 0’s).

» Enable TIM

SAPI allows the edition of the expected Source Access Point Identifier
when the SAPI check box is selected. Enables also the ODU-TIM alarm
monitoring. The SAPI check box is cleared by default.

DAPI allows the edition of the expected Destination Access Point
Identifier when the DAPI check box is selected. Enables also the
ODU-TIM alarm monitoring. The DAPI check box is cleared by default.
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FTFL RX
Indicates the Forward and Backward ODU Fault Type Fault Location
(FTFL).

» Fault Indication and Fault Indication Code displays the FTFL Fault
Indication field (byte 0 for forward, byte 128 for backward). Possible
Fault Indication are:

Fault Indication Fault Indication Code
No fault 00
Signal fail 01
Signal Degrade 02
Reserved 03 to FF

Binary allows either displaying Fault Indication Code in binary (when
enabled) or hexadecimal (when disabled). This setting is disabled by
default.

» Operator Identifier displays the received operator identifier
characters (bytes 1 to 9 for forward, byte 129 to 137 for backward).

» Operator Specific displays the received operator specific (bytes 10 to
127 for forward, byte 138 to 255 for backward).
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OPU TX

Press Main, Test, OTN, OPU, and OPU TX.

OPURX

Payload Type

D Binary

Injected Payload Type

|ODU Multiples With ODTUK
Code

Alarm Generation
Type

(OPU-AIS =] [on jof @

Payload Type

» Injected Payload Type allows the selection of the payload signal type
to be generated.

Note: Changing the payload type will not affect the test structure, only the
generated payload will use the selected payload type.

Payload type Hex Code :VIZS;‘ 5LGS738
Reserved for International Standardization? 00 0000 0000
Experimental 01 0000 0001
Asynchronous CBR 02 0000 0010
Bit Synchronous CBR 03 0000 0011
ATM 04 0000 0100
GFP 05 0000 0101
Virtual Concatenation Signal 06 0000 0110
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Payload type Hex Code ,IIV;SB?‘ 5L65788
1000Base-X into ODUO 07 0000 0111
FC-1200 into ODU2e 08 0000 1000
GFP Into Extended OPU2 09 0000 1001
OC-3/STM1 mapping inot ODUO 0A 0000 1010
0OC-12/STM-4 into ODUO 0B 0000 1011
FC-100 into ODUO 0C 0000 1100
FC-200 into ODU1 0D 0000 1101
FC-400 into ODUflex OE 0000 1110
FC-800 into ODUflex OF 0000 1111
Bit Stream with Octet Timing 10 0001 0000
Bit Stream Without Octet Timing 11 0001 0001
ODU Multiplex with ODTUjk 20 0010 0000
ODU Muliplex with ODTUk.ts/ODTUjk 21 0010 0001
Not Available” 55 0101 0101
Reserved Codes for Proprietary Use© 80 1000 0000
NULL Test Signal FD 1111 1101
PRBS Test Signal FE 1111 1110

a. Selecting Reserved for International Standardization will use the hexadecimal code 00 but, all codes
not listed in the previous table at the exception of those cover in notes b and c are reserved for future

standardization.

b. Selecting Not Available will use the hexadecimal code 55 but, 66 and FF are also Not Available payload

types.

c. Selecting Reserved Proprietary will use the hexadecimal code 80 but, all codes from 80 to 8F are

reserved proprietary payload types.

Note: Codes not listed in the previous table are reserved for future
standardization (Reserved For International Standardization).
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OPU TX

Note: The Code field is automatically updated when the Injected payload Type is
changed and vice versa.

» Code allows entering the code of the payload type. Choices are
00 to FF.

» Binary allows either displaying the payload code value in binary
(when enabled) or hexadecimal (when disabled). This setting is
disabled by default.

Alarm Generation
Note: Alarm generation is only available with multiplexed test case only.

» OPU-MSIM (Multiplex Structure Identifier Mismatch): OPU-MSIM is an
OPU alarm that is available for multiplexed test case only. The
OPU-MSIM alarm is generated by corrupting the content of the PSI
(bytes 2 to 5 for ODU1 in ODU2).

Note: OPU-AIS and OPU-CSF are only available on the OPU client signal
(designated as LO in the standard). In this case, OPU-MSIM is not available.

» OPU-AIS (OPU - Alarm Indication Signal): The OPU-AIS alarm is
generated by generating the PRBS 2~ 11-1 pattern.

» OPU-CSF (OPU - Client Signal Fail): The OPU-CSF alarm is generated
by setting the bit 1 of the OPUk PSI[2] byte to “1”.

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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OPU RX

Press Main, Test, OTN, OPU, and OPU RX.

orU Tx [

Payload Type

D Binary

Received Payload Type (PT)

Expected Payload Type (PT)

| |ODU Multiplex Structure

Code

]

Alarm Analysis
H Seconds
L J

Code

[ Enabie cRU-PLI

Alarm Analysis

=

OPU TX m

Payload Type

D Binary

Received Payload Type (PT) Expected Payload Type (PT)

‘,, | [Pres Test signal ]
Code Code

E—

[ Enabie cRU-PLI

Alarm Analysis
H C Seconds

» OPU-PLM (Payload Mismatch): OPU-PLM is declared when the
Payload Structure Identifier (PSI) field do not match the expected PT
for at least 3 consecutive frames. See Enable OPU-PLM on page 165.

» OPU-MSIM (Multiplex Structure Identifier Mismatch): OPU-MSIM is an
HO alarm that is available for multiplexed test case only. OPU-MSIM is
declared when the RX Payload Structure Identifier (PSI) information do

not match the expected HO Multiplex Structure Identifier configuration
defined from the test case setup.

164
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OPU RX

Note: OPU-AIS and OPU-CSF are only available on the OPU client signal
(designated as LO in the standard). In this case, OPU-MSIM is not available.

OPU-AIS (OPU - Alarm Indication Signal): OPU-AIS is declared when a
PRBS 2~ 11-1 pattern is received indicating a failure of the client signal.

OPU-CSF (OPU - Client Signal Fail): OPU-CSF is declared when bit 1 of
the OPUK PSI[2] byte is set to “1” indicating a failure of the client signal
mapped into the OPUk of the OTN signal.

Payload Type

» Binary allows either displaying the payload code value in binary
(when enabled) or hexadecimal (when disabled). This setting is
disabled by default.

» Received Payload Type (PT) indicates the received payload signal
type. See Payload Type on page 161 for more information.

Code indicates the corresponding payload type hexadecimal code.
» Expected Payload Type allows the selection of the expected payload
type signal. See Payload Type on page 161 for choices.

Note: The Code field is automatically updated when the Expected payload is
changed and vice versa.

Code allows entering the code of the payload type. Choices are
00 to FF. The default setting is 03.

» Enable OPU-PLM allows enabling the OPU-PLM alarm analysis.
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11 SONET Tabs

The SONET tabs allow configuration of different test parameters and
display the test status and results.

Note: The available tabs listed are a function of the test path activated.

SONET Tab Page
Section Section TX (SONET) 169
Section RX (SONET) 172
Section OH TX/RX (SONET) 174
Performance Monitoring (PM)? 361
Line Line TX (SONET) 176
Line RX (SONET) 178
Line OH TX/RX (SONET) 184
APS/Advanced Line OH TX/RX (SONET) 186
Performance Monitoring (PM)? 361
HOP HOP TX (SONET) 193
HOP RX (SONET) 197
HOP OH TX/RX (SONET) 200
HOP/LOP Pointer Adjust TX (SONET/SDH)?* 349
HOP/LOP Pointer Adjust RX (SONET/SDH)® 352
TCM TX? 354
TCM RX? 357
Performance Monitoring (PM)? 361
SONET/SDH Application 167



SONET Tabs

SONET Tab Page
LOP LOP TX (SONET) 203
LOP RX (SONET) 207
LOP OH TX/RX (SONET) 210

HOP/LOP Pointer Adjust TX (SONET/SDH)? {349

HOP/LOP Pointer Adjust RX (SONET/SDH)®  |352

TCM TX? 354
TCM RX? 357
Performance Monitoring (PM)? 361

a. These tabs are described in Common Tabs on page 349.
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Section TX (SONET)

Press Main, Test, SONET, Section, and Section TX.

=ERl R coction RX [| OH T [| OHRX | PM
Alarm Generation
Type
C— onjoff @
Error Injection
Marual
Type Amaunt
P
Automated
Type Rate
B1 : D Continuous
OnjOff @
10 Trace
D Enable Trace

Error Injection

Allows Manual or Automated error injection methods.

» Type: The following errors are available: B1 and FAS.

SONET/SDH Application
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SONET Tabs

Section TX (SONET)

170

For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.

Alarm Generation
Allows Continuous alarm generation method.
» Type
LOF (Loss Of Frame): Generates non-valid framing bytes (Al and A2).

SEF (Severely Errored Framing): Generates four consecutive errored
framing patterns.

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default. Exceptionally
for continuous SEF alarm, the On/Off button turns Off once the SEF
alarm has been sent.
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Section TX (SONET)

JO Trace

» Format: Displays the JO value in 16 or 64 bytes format. The default
setting is 16 bytes.

» Message: Enter the JO trace value in 16 or 64 bytes format as selected.
The default message is EXFO SONET/SDH for 16 bytes and EXFO
SONET/SDH Analyzer Section/RS trace test message for 64 bytes.

» Enable Trace: Generates the defined JO Trace message when the
Enable Trace check box is selected. The Enable Trace check box has
to be selected to give access to the trace format and message. When
the Enable Trace check box is cleared, the JO 1-byte format is used
and can be configured from the Section OH TX on page 174.

Note: [6-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up to
62-bytes (<Cr> and <Lg> bytes will be added at the end for a total of
64-bytes).
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Section RX (SONET)

172

Section RX (SONET)

Press Main, Test, SONET, Section, and Section RX.

Section TX [E=Sta B oH T | OHRX | PM
Alarm Analysis

H C Seconds

sor E—

oo —

LN

Error Analysis

H C Seconds Count Rate

sens FF F

DT S o | —| S—
J0 Trace

Rereived Message D Enable TIM-S

-

Error Analysis

FAS (Frame Alignment Signal): A FAS defect indicates that at least one Al

or A2 byte of the FAS word is in error.

B1 (BIP-8, Bit-Interleave Parity - 8 bits): The B1 (BIP-8) error indicates a
Section parity error by performing a routine even-parity check over all
frames of the previous STS-n signal (located in the first STS-1 of an STS-n

signal).
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Section RX (SONET)

Alarm Analysis

» SEF (Severely Errored Framing): A SEF defect indicates that a
minimum of four consecutive errored framing patterns are received.

» LOF (Loss Of Frame): A Loss Of Frame alarm indicates that a Severely
Error Framing (SEF) defect on the incoming SONET signal persists for
at least 3 milliseconds.

» TIM-S (Trace Identifier Mismatch - Section): The TIM-S defect indicates
that the received JO Trace doesn’t match the expected message value.
The TIM-S alarm is only available when Enable TIM-S check box from
JO Trace section has been selected.

JO Trace

» Received Message: Displays the received J0 value. The <crc7>
represents the CRC-7 for a 16-bytes format. The last two bytes of a
64-bytes format, <Cg> and <Lg>, represent respectively a carriage
return and a line feed.

» Enable TIM-S (Trace Identifier Mismatch - Section): Allows enabling
the Trace Identifier Mismatch for the expected message defined.
Enable TIM-S has to be enabled to give access to the expected trace
format and message.

» Expected Message: Allows entering the expected JO Trace message. JO
value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer
Section/RS trace test message for 64 bytes.

» Expected Format: Allows the selection of the expected format: 16 or
64 bytes. The default setting is 16 bytes.
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Section OH TX/RX (SONET)

The Section OH TX allows changing the transport overhead information to
be transmitted while the Section OH RX allows verification of the transport
overhead information received. Refer to Glossary on page 413 for detailed
overhead information.

Press Main, Test, SONET, Section, and OH TX/RX.

Section RX OH RX P ‘

1
[Section RX

Section TX

Owerhead
STS-1 Timeslat Section TX

1 v] [ Jenay Overhead

OHTX =
a1 |Fe 22 |28 10 [o1 STS-1 Timeslot

1 = Binary
00 E1 [oo Fi [oo = L

o1 [oo o2 [oo 03 [oo & |E a2 o
BL [~ EL [~ FL o[-

D1 |- 02 (- Dz (-

Section Overhead

» Timeslot: Select the timeslot number that will be used for verification.
Choices are 1 to 3, 12, 48, or 192 depending on the OC-N interface
selected. The default setting is 1.

» Binary: Allows either displaying all overhead values in binary (when
the Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). This Binary check box is cleared by default.

» Al and A2: Framing. The value should be hexadecimal F6 for A1 and
28 for A2.
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Section OH TX/RX (SONET)

> JO/Z0

JO: Trace: STS-1 #1 of an electrical or OC-N signal. JO is only available
when the Enable Trace check box from the Section TX (SONET) on
page 169 is cleared.

Z0: Growth: STS-1 #2 to STS-1 #N of a OC-N signal.
B1: BIP-8. This byte is not programmable from this tab
El: Orderwire.

F1: User.

Y Y VYYy

D1, D2, and D3: Data Communications Channel (DCC).
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Line TX (SONET)

Press Main, Test, SONET, Line, and Line TX.

Line RX I OH TX ” OHRX "APS]AHV OH Tx "APS[AHV OHRX ” PM }

Alarm Generation
Type

oL OnjOff @

Error Injection
Marwal

Type Amount

Ca—

Rate
Type Rate

B2 : B Continuous

Error Injection

Allows Manual or Automated error injection methods.

» Type: The following errors are available: B2 (BIP-8), and REI-L
(Remote Error Indication). The default setting is B2.
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Line TX (SONET)

For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.

Alarm Generation
Allows Continuous alarm generation method.
>» Type

AIS-L (Alarm Indication Signal - Line): Generates a SONET signal that
contains a valid Section Overthead (SOH) and an all-ones pattern on
the SPE.

RDI-L (Remote Defect Indication - Line): Generates a “110” pattern for
the bits 6, 7 and 8 of the K2 byte.

The default setting is AIS-L

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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Line RX (SONET)
Press Main, Test, SONET, Line, and Line RX.

OH TX ” OHRX “APS/AdV OHTX “APSIAdV OHRX " PM }

Line Tx

Alarm Analysis
HC Seconds

@ @ ASL
@ @ ROLL

Il

Error Analysis
HC Seconds Count. Rate

Error Analysis

» B2 (BIP-8, Bit-Interleave Parity - 8 bits): The B2 (BIP-8) error indicates a
Line parity error by performing an even-parity check over all bits of the
LOH and SPE of the previous frame (located in every STS-1 of an STS-n

signal).
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Line RX (SONET)

» REI-L (Remote Error Indicator - Line):

For STS-1e: The REI-L error is declared when the MO byte located in the
first STS-1 indicates that one or more BIP violations have been

detected.

MO, bits ,

234 5678 Indicates
000 0000 0 BIP violation
000 0001 1 BIP violation
000 0010 2 BIP violations
000 1000 8 BIP violations
000 1001 0 BIP violation
1111111 0 BIP violation
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For STS-3e and OC-3: The REI-L error is declared when the M1 byte
located in the STS-1 #3 indicates that one or more BIP violations have
been detected

M1, bits .

234 5678 Indicates
000 0000 0 BIP violation
000 0001 1 BIP violation
0000010 2 BIP violations
001 1000 24 BIP violations
001 1001 0 BIP violation
111 1111 0 BIP violation
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Line RX (SONET)

For OC-12: The REI-L error is declared when the M1 byte located in the
STS-1 #7 indicates that one or more BIP violations have been detected.

znglsbsl;; Indicates
000 0000 0 BIP violation
000 0001 1 BIP violation
000 0010 2 BIP violations
110 0000 96 BIP violations
110 0001 0 BIP violation

1111111

0 BIP violation

For OC-48: The REI-L error is declared when the M1 byte located in the
STS-1 #7 indicates that one or more BIP violations have been detected.

M1 Indicates
0000 0000 0 BIP violation
0000 0001 1 BIP violation
0000 0010 2 BIP violations

1111 1111

255 BIP violations
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For OC-192: The REI-L error is declared when either the M1 byte
located in the STS-1 #7 indicates that one or more BIP violations have
been detected, or the combination of the M0 and M1 bytes indicates
that one or more BIP violations have been detected. Refer to
OC-192/STM-64 REI-L/MS-REI on page 386 for REI-L. computation

method.
M1 Indicates

0000 0000 0 BIP violation

0000 0001 1 BIP violation

0000 0010 2 BIP violations

11111111 255 BIP violations

MO M1 Indicat
Located in STS-1 #4 | Located in STS-1 #7 ndicates

0000 0000 0000 0000 0 BIP violation
0000 0000 0000 0001 1 BIP violation
0000 0000 0000 0010 2 BIP violations
00000110 0000 0000 1536 BIP violations
00000110 0000 0001 0 BIP violation
11111111 1111 1111 0 BIP violation
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Alarm Analysis

» AIS-L (Alarm Indication Signal - Line): The AIS-L alarm is declared
when bits 6, 7 and 8 of the K2 byte contain the “111” pattern in five
consecutive frames.

» RDI-L (Remote Defect Indication - Line): The RDI-L alarm is declared
when bits 6, 7, and 8 of the K2 byte contain the “110” pattern in five
consecutive frames.
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184

Line OH TX/RX (SONET)

The Line OH TX allows changing the line overhead information to be
transmitted while the Line OH RX allows verification of the line overhead
information received.

Press Main, Test, SONET, Line, and OH TX/RX.

Line T

W OH RX [APSJ'AHV OH TX I[APSJAdV OH RX } P

D4

o7
D10

Multiplexer Overhead
ST5-1 Timeslot

1 : D Binary

[on

D5

[oo

D&

oo

oo

D8

00

D9

00

oo

D11

00

D1z

00

o0

z2

(00

00

Line Tx [l Line RX || OH T APS[ady OH Tx |APS/Adv OH RX PH

Multiplescer Overhead
ST5-1 Timeslot

1 : D Binary

Heo -

He |-

B2 |-

K1 [~

K2 |-

04 |-

[ DiST

Dh |-

o7 |-

D8 |-

D9 |-

Do |-

D11 |-

D1z |-

Line Overhead

51 |-

2 |-

E2 |-

» Timeslot: Select the timeslot number that will be used for the test.

\/

YYVYYVYYyYy

Choices are 1 to 3, 12, 48, or 192 depending on the OC-N interface
selected. The default setting is 1.

Binary: Allows either displaying all overhead values in binary (when
the Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). This Binary check box is cleared by default.

H1 and H2: Pointer

H3: Pointer Action
B2: BIP-8

K1 and K2: Automatic Protection Switching (APS)

D4 through D12: Data Communications Channel (DCC)
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>» S1/Z1
S1: Synchronization Status (STS-1 #1 of an electrical or OC-N signal)

Z1: Growth (STS-1 #2, STS-1 #3, up to STS-1 #N of a OC-N (N>3)
signal)

» MO or M1/Z2
MO: REI-L (STS-1 #1 of an STS-1e signal; STS-1 #4 of OC-192 signal)

M1: REI-L (STS-1 #3 of STS-3e or OC-3 signal; STS-1 #7 of an
OC-12/0C-48/0C-192 signal)

Z2: Growth (STS-1 #1 up to STS-1 #48 except for timeslots used by M0
and M1).

Undefined “--” for all other timeslots not covered by M0, M1, and Z2.
» E2: Orderwire
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APS/Advanced Line OH TX/RX (SONET)
The Line OH TX allows changing the line overhead information to be
transmitted while the Line OH RX allows verification of the line overhead
information received.

Press Main, Test, SONET, Line, and APS/Adv OH TX/RX.

Line T¥ [ Line R¥ | OH TX | OHRX

OH T

APS/Adv OH RX

OH Encoders o |
55 Eits (H1) Line Tx || Line R [| oH T | OHRX [l APsfady oH Tx JE
] OH Decoders
Bits 5-2 (Synchronization Status Message) 59 Bits (H1)
|5ym[hmnized - Traceability Unknown (STU) (D000) Iz‘
4PS Bits 5-8 (Synchronization Status Message)
Switching Mode ‘ ‘
|L\near E| APS
K1 K2 Switching Made
Reguest Protected Channel [tinesr =]
[NorRequest (0000) | R - K K2
Channel Architecture Request Protected Channel
| BB [~] [ 3 |- ‘ - |
Operation Mode Channel Architecturs
Reserved (000) ~ |" ‘ ‘
Operation Mode

Gives access to the advanced section of the Line OH TX/RX signal.
APS

» Switching Mode

Allows the switching mode selection and is available on both TX and
RX tabs. Choices are Linear and Ring. The default setting is Linear.
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SONET Tabs

APS/Advanced Line OH TX/RX (SONET)

» Request: Bits 1 through 4 of the K1 byte. The default setting is No
Request (0000). Choices are:

Bits 1 to 4 Linear mode Ring mode
0000 No Request No Request

0001 Do Not Revert Reverse Request - Ring
0010 Reverse Request Reverse Request - Span
0011 Not Used Exerciser - Ring

0100 Exerciser Exerciser - Span

0101 Not Used Wait-to-Restore

0110 Wait-to-Restore Manual Switch - Ring
0111 Not Used Manual Switch - Span
1000 Manual Switch Signal Degrade - Ring
1001 Not Used Signal Degrade - Span
1010 Signal Degrade - Low Priority |Signal Degrade -Protection
1011 Signal Degrade - High Priority |Signal Fail Ring

1100 Signal Fail - Low Priority Signal Fail Span

1101

Signal Fail - High Priority

Force Switch - Ring

1110

Force Switch

Force Switch -Span

1111

Lockout of Protection

Lockout of Protection -
Span/SF - P
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» Channel/Destination Node ID

Bits 5 through 8 of the K1 byte. Channel if available with Linear
switching mode while Destination Node ID is available with Ring
switching mode. The default setting is Null Channel for Linear
switching mode and 0 for Ring switching mode.

Bits 5 to 8 (-:hannel ID Destin_ation Node ID
(Linear mode) (Ring mode)

0000 0 - Null 0

0001 1 1

0010 2 2

0011 3 3

0100 4 4

0101 5 5

0110 6 6

0111 7 7

1000 8 8

1001 9 9

1010 10 10

1011 11 11

1100 12 12

1101 13 13

1110 14 14

1111 15 - Extra Traffic 15
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> K2

» Protected Channel/Source Node ID: Bits 1 through 4 of the K2
byte. Protected Channel is available with Linear switching mode
while Source Node ID is available with Ring switching mode. The
default setting is Null Channel for Linear switching mode and 0 for
Ring switching mode.

Bits 1 to 4 Prot.ected Channel Sou_rce Node ID
(Linear mode) (Ring mode)

0000 0 - Null 0

0001 1 1

0010 2 2

0011 3 3

0100 4 4

0101 5] 5

0110 6 6

0111 7 7

1000 8 8

1001 9 9

1010 10 10

1011 11 11

1100 12 12

1101 13 13

1110 14 14

1111 15 - Extra Traffic 15
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» Architecture/Bridge Request: Bit 5 of the K2 byte. Architecture is
available with Linear switching mode while Bridge Request is
available with Ring switching mode. The default setting is 1+1 for
Linear switching mode and Short Path Request for Ring switching

mode.
Bit 5 Architecture Bridge Request
(Linear mode) (Ring mode)
0 1+1 Short Path
1 I:n Long Path

» Operation Mode: Bits 6 through 8 of the K2 byte. The default
setting is Reserved (000) for Linear switching mode and Idle for
Ring switching mode.

Bits 6 to 8 Linear mode Ring mode
000 Reserved Idle

001 Reserved Bridged

010 Reserved Bridged and Switched
011 Reserved Extra Traffic - Protection
100 Unidirectional Reserved

101 Bidirectional Reserved

110 RDI-L RDI-L

111 AIS-L AIS-L
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APS/Advanced Line OH TX/RX (SONET)

SS Bits (H1)

» Bits 5 and 6 of the H1 byte represent the SS bits.

SS Bits Description
00 SONET
01 Undefined
10 SDH
11 Undefined
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Bits 5-8 (Synchronization Status Message)

» Bits 5 through 8 of the S1 byte are used to convey synchronization
status of the NE. The default setting is Synchronized - Traceability
Unknown (0000). Choices are:

thi;ss Description thi;ss Description
0000 | Synchronized - Traceability 1000 | Reserved
Unknown
0001 | Stratum 1 Traceable 1001 | Reserved
0010 | Reserved 1010 | Stratum 3 Traceable
0011 |Reserved 1011 | Reserved
0100 | Transit Node Clock Traceable |[1100 | SONET Minimum Clock Traceable
0101 |Reserved 1101 | Stratum 3E Traceable
0110 |Reserved 1110 | Provisionable by the Network Operator
0111 | Stratum 2 Traceable 1111 | Don’t Use for Synchronization
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HOP TX (SONET)

Press Main, Test, SONET, HOP, and HOP TX.

- [ 2 o e D

slarm Generation
Type
AI5P OnjOff @
Error Injection
Manual
Type Armnount
P ™
Automated
Type Rate
E— [ ] cortruons
onfoff @
11 Trace
D Enable Trace

Error Injection

Allows Manual or Automated error injection methods.

SONET Tabs
HOP TX (SONET)

» Type: The following errors are available with both manual and
automated injection modes: B3 (BIP-8, Bit-Interleave Parity - 8 bits),

and REI-P (Remote Error Indicator - Path).
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For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.
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Alarm Generation

Allows Continuous alarm generation method.

Type

» AIS-P (Alarm Indication Signal - Path): Generates an all-ones pattern

>

over H1, H2, H3, and SPE.

RDI-P (Remote Defect Indication - Path): Generates a “100” pattern for
bits 5, 6 and 7 of the G1 byte.

ERDI-PSD (Enhanced RDI - Path Server Defect): Generates a “101”
pattern for bits 5, 6 and 7 of the G1 byte.

ERDI-PCD (Enhanced RDI - Path Connectivity Defect): Generates a
“110” pattern for bits 5, 6 and 7 of the G1 byte.

ERDI-PPD (Enhanced RDI - Path Payload Defect): Generates a “010”
pattern for bits 5, 6 and 7 of the G1 byte.

LOM (Loss Of Multiframe): Generates a wrong H4 byte multiframe
indicator sequence.

LOP-P (Loss Of Pointer - Path): Generates a non-valid pointer.

PDI-P (Payload Defect Indication - Path): For VT-structured STS-1 SPE,
generates a VT-structured STS-1 SPE with payload defect. For
non-VT-structured STS-1 or STS-Nc SPE, generates a payload defect by
inserting the hexadecimal FC code in the C2 byte.

UNEQ-P (Unequipped - Path): Generates an all-zeros pattern over POH
and SPE.

On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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Note:

J1 Trace

>

Format: Displays the J1 value in 16-bytes or 64-bytes format. Enter the
J1 trace value in 16 or 64-bytes format as selected. The default setting is
16-bytes.

Message: Enter the J1 trace value in 16 or 64 bytes format as selected.
The default message is EXFO SONET/SDH for 16 bytes and EXFO
SONET/SDH Analyzer high order path trace test message for 64
bytes.

Enable Trace: Generates the defined J1 Trace message defined when
the Enable Trace check box is selected. The Enable Trace check box
has to be selected to give access to the trace format and message.
When the Enable Trace check box is cleared, the J1 1-byte format is
used and can be configured from the HOP OH TX on page 200.

16-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up to
62-bytes (<Cgr> and <Lp> bytes will be added at the end for a total of 64
bytes).

FTB-8100 Series Transport Blazer



SONET Tabs
HOP RX (SONET)

HOP RX (SONET)
Press Main, Test, SONET, HOP, and HOP RX.

HOP T [Lalsiatie s [ OH TX ” CH R¥ ” Ptr Tx ” Ptr RX ”TCM TX ” TCM RX ” P }
Alarmn analysis
HC Seconds H C Seconds  H C Seconds
sousr [ |e® ®® FoUFsD [ |
®® PP |- LX) o [ |
[ X YT e e oD [ |
®®rop [~ seormr [ |
Etror Analysis
HC Seconds Count: Rate
D | | -
11 Trace
Received Message D Enable TIM-P

Error Analysis

» B3 (BIP-8, Bit-Interleave Parity - 8 bits): The B3 (BIP-8) error indicates a
Path parity error by performing an even-parity check over all bits of the
previous SPE.

» REI-P (Remote Error Indicator - Path): The REI-P error is declared
when bits 1 through 4 of the G1 byte contain one pattern from the
following binary range: “0001” through “1000” (1 to 8) (located in every
STS-1 of an STS-n signal).
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Alarm Analysis

» AIS-P (Alarm Indication Signal - Path): The AIS-P alarm is declared
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when the H1 and H2 bytes for an STS path contain an all-ones pattern
in three consecutive frames or more.

LOP-P (Loss Of Pointer - Path): The LOP alarm indicates that a valid
pointer is not found in N consecutive frames (where 8 <N < 10), or that
N consecutive NDFs (“1001” pattern) are detected (non-concatenated
payloads).

LOM (Loss Of Multiframe): For VT structured SONET frames, the LOM
alarm indicates that the system loss track of the H4 byte multiframe
indicator sequence.

RDI-P (Remote Defect Indication - Path): The RDI-P alarm is declared
when bits 5, 6, and 7 of the G1 byte contain the “100” or “111” pattern
in five consecutive frames.

TIM-P (Trace Identifier Mismatch - Path): The TIM-P defect indicates
that the received J1 Trace doesn’t match the expected message value.
The TIM-P alarm is only available when Enable TIM-P check box from
J1 Trace section has been selected.

PLM-P (Payload Label Mismatch - Path): The PLM-P is declared upon
receipt of five consecutive frames with mismatched STS signal labels
(C2 byte).

UNEQ-P (Unequipped - Path): UNEQ-P is declared when the C2 bytes
contain “00 H” in five consecutive frames.

PDI-P (Payload Defect Indication - Path): For VT-tructured STS-1 SPE,
the PDI-P is declared when detecting LOP-V, AIS-V, DS3 AIS, DS3 LOS,
or DS3 OOF defect on any VT or DS3 payload that it embeds into the
STS SPE that it is originating. For non-VT-structured STS-1 or STS-Nc
SPE, thePDI-P is declared when receiving the hexadecimal FC code
(C2 byte).
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» ERDI-PSD (Enhanced RDI - Path Server Defect): The ERDI-PSD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “101” pattern
in five consecutive frames.

» ERDI-PCD (Enhanced RDI - Path Connectivity Defect): The ERDI-PCD
alarm is declared when bits 5, 6 and 7 of the G1 byte contain the
“110” pattern in five consecutive frames.

» ERDI-PPD (Enhanced RDI - Path Payload Defect): The ERDI-PPD alarm
is declared when bits 5, 6 and 7 of the G1 byte contain the
“010” pattern in five consecutive frames.

J1 Trace

» Received Message: Displays the J1 value in 16-bytes or 64-bytes
format. The <crc7> represents the CRC-7 for a 16-bytes format. The
last two bytes of a 64-bytes format, <Cr> and <Lg>, represent
respectively a carriage return and a line feed.

» Enable TIM-P (Trace Identifier Mismatch - Path): Allows enabling the
Trace Identifier Mismatch for the expected message defined. When the
Enable TIM-P check box is cleared, the J1 1-byte is available from the
HOP OH RX (SONET) on page 200. The Enable TIM-P check box has
to be selected to give access to the expected trace format and
message.

» Expected Message: Allows entering the message that is expected.
J1 value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer high
order path trace test message for 64 bytes.

» Expected Format: Allows the selection of the format expected.
Choices are 16 or 64 bytes. The default setting is 16 bytes.
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HOP OH TX/RX (SONET)

HOP

OH TX/RX (SONET)

The HOP OH TX allows changing the high order path overhead information
to be transmitted while the HOP OH RX allows verification of the high order
path overhead information received.

Press Main, Test, SONET, HOP, and OH TX/RX.

HOR T

Hop R [Nl

Ll OH RX " Ptr TX " Ptr RX "TCM T " TCM RY | [

Overhead

o Rl [ e ] =

Overhead

\:‘ T D |:| Enable PLM-P{UNEQ-P
Binary
Expected Path Signal Label

n

n |- |F\ﬂating WT mode

Path Signal Label (C2) B2 |- Path Signdl Label (C2)
2 [o2 [Flaating vT made I+ = | ‘
G1 (02 a1
Fz2 |00 r2
Ha [

Z3 (oo B
24 (oo 24
M1 |00 G

Path Overhead

>

Binary: Allows either displaying all overhead values in binary (when
the Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). This Binary check box is cleared by default.

J1!: Trace. J1is only available when Enable Trace from the HOP TX
(SONET) on page 193 is disabled.

B3!: BIP-8

C2: Signal Label. Entering a C2 byte value will automatically update the
Path Signal Label (C2) selection and vice versa.

G1: Path Status
F2: User Channel

1. These bytes are not programmable from the HOP OH TX tab.
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» H4: Multiframe Indicator.This byte is not programmable with LOP or
VCAT.

» Z3 and Z4: Growth

» NI1: Tandem Connection Monitoring

Path Signal Label (C2)

The C2 byte is allocated to indicate the content of the STS SPE, including
the status of the mapped payloads.

Note: Selecting the C2 byte from the list will automnatically update the C2 byte
from the Path Overhead section and vice versa.

(H(Eei.) Description (Hil:(.) Description

00* |Unequipped 16 Mapping of HDLC over SONET

01 Equipped - Non-Specific 17 SDL with self-synchronization scrambler
02 Floating VT Mode 18 Mapping of HDLC/LAPS

03 Locked VT Mode 19 SDL with use of a set-reset scrambler

04 Asynchronous Mapping for DS3 |[1A 10 Gbps Ethernet (IEEE 802.3)
05 Mapping under development 1B GFP

12 Asynchronous Mapping for CF Reserved (Obsolete HDLC/PPP framed)
140M (DS4NA)
13 Mapping for ATM E1? to |STS-1 w/1 VTx Payload Defects, STS-1

Fca |W/2 VTx Payload Defects, ... STS-1 w/28
VTx or STS-n/nc with Payload Defects

14 Mapping for DQDB FE Test Signal, ITU-T 0.181 specific mapping
15 Asynchronous Mapping for FDDI||[FF®  |STS SPE AIS (TCM)

a. These values cannot be selected as Expected Path Signal Label.
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For HOP OH RX tab only:

» Expected Path Signal Label: Allows selecting the expected Path Signal
Label.

» Enable PLM-P/UNEQ-P (Payload Label Mismatch - Path / Unequipped -
Path): Enables the Payload Label Mismatch and UNEQ-P monitoring.
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LOP TX (SONET)

Press Main, Test, SONET, LOP, and LOP TX.

LOP TX

LOPRX | OHTx || OHRX |[ Pir TX |f PtrRx [ TCM Tx [ TCM R PH

Alarm Generation
Type

Error Injection
Maruial

Type Amount.

Automated

Type Rate

EIP 2 ~] [2aE-03 ][] continuous
12 Trace
\:‘ Enable Trace

Error Injection
Allows Manual or Automated error injection methods.

» Type: The following errors are available: BIP-2 (Bit-Interleave Parity - 2
bits) and REI-V (Remote Error Indicator - VT).
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LOP TX (SONET)
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For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.
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Alarm Generation
Allows Continuous alarm generation method.
» Type: The following alarms are available:

AIS-V (Alarm Indication Signal - VT): Generates an all-ones pattern for
the V1 and V2 bytes of the VT path and payload.

RDI-V (Remote Defect indication - VT): Generates “1” for the bit 8 of
the V5 byte and a “00” pattern for bits 6 and 7 of the Z7 byte.

ERDI-VSD (Enhanced RDI - VT Server Defect): Generates a “101”
pattern for bits 5, 6, and 7 of the Z7 byte, and “1” for bit 8 of the V5 byte.

ERDI-VCD (Enhanced RDI - VT Connectivity Defect): Generates a “110”
pattern for bits 5, 6, and 7 of the Z7 byte, and “1” for bit 8 of the V5 byte.

ERDI-VPD (Enhanced RDI - VT Payload Defect): Generates a “010”
pattern for bits 5, 6, and 7 of the Z7 byte, and “0” for bit 8 of the V5 byte.

RFI-V (Remote Failure Indication - VT): Generates “1” for the bit 4 of
the V5 byte.

LOP-V (Loss of Pointer - VT): Generates a non-valid pointer.

UNEQ-V (Unequipped - VT): Generates samples of unequipped VT
signal label (bits 5 through 7 of V5 byte are set to “000”).

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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Note:

J2 Trace

Enable Trace: Generates the J2 Trace message defined when the Enable
Trace check box is selected. The Enable Trace check box has to be
selected to give access to the trace format and message. When the Enable
Trace check box is cleared, the J2 1-byte format is used and can be
configured from the LOP OH TX/RX (SONET) on page 210.

Format: Select the display format for J2. Choices are 16 and 64 bytes. The
default setting is 16-bytes.

Message: Enter the J2 value in 16-bytes or 64-bytes format. The default
message is EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH
Analyzer low order path trace test message for 64 bytes. However, with
VCAT/LCAS the default message will be EXFO followed by the VCG
number (VCAT and LCAS) and the SQ (VCAT only) number (for example
EXFO-VCG1-SQO) for both 16 and 64 bytes formats.

16-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up to
62-bytes (<cr> and <Lg> bytes will be added at the end for a total of 64
bytes). J2 value should be ASCII suifable characters including the ITU T.50
Characters on page 50.
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Press Main, Test, SONET, LOP, and LOP RX.

ILOP ITg LoF Rx

OHTA | OHRX || Ptr TX || Ptr RX || TCM T || TCHM RX PM

Alarm Analysis

HC Seconds  H C Seconds H C Seconds
eeusy [ |ee ®e® v [ |
esLry [~ [e® ee oD [
ey [ |[e® ®® oD [
sery [ |
Error Analysis

HC Seconds Count Rate

& & REIV

R — —

12 Trace
Received Message [ Enable TiM-y

Error Analysis

SONET Tabs
LOP RX (SONET)

» BIP-2 (Bit-Interleave Parity - 2 bits): The BIP-2 error indicates a parity
error by performing a routine even-parity check over all VT1.5 bytes of
the previous frame of a composite signal (VT1.5/VT2/VT6).

» REI-V (Remote Error Indicator): The REI-V error is declared when bit 3
of the V5 byte is set to “1”.

Note: Refer to Alarm/Error Measurements on page 44 for H/C LEDs, Seconds,
Count, and Rate information.
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Alarm Analysis

» AIS-V (Alarm Indication Signal - VT): The AIS-V alarm is declared when

208

V1 and V2 bytes for the VT path contain an all-ones pattern in three
consecutive superframes.

LOP-V (Loss Of Pointer - VT): The LOP alarm indicates that a valid
pointer is not found in N consecutive superframes (where 8 <N < 10),
or if N consecutive NDFs (“1001” pattern) are detected.

RDI-V (Remote Defect Indication - VT): The RDI-V alarm is declared
when bit 8 of the V5 byte contains “1” in five consecutive VT
superframes while bits 6 and 7 of the Z7 byte contain the “00” or “11”
pattern.

RFI-V (Remote Failure Indication - VT): The RFI-V alarm is declared
when bit 4 of the V5 byte contains “1” in five consecutive superframes.

TIM-V (Trace Identifier Mismatch - VT): The TIM-V defect indicates that
the received J2 Trace doesn’t match the expected message value. The
TIM-V alarm is only available when Enable TIM-V check box from J2
Trace section has been selected.

The TIM-V alarm result is only available when TIM-V from J2 Trace
section has been enabled.

PLM-V (Payload Label Mismatch - VT): The PLM-V is declared upon
receipt of five consecutive superframes with mismatched VT Signal
(bits 5 through 7 of the V5 byte are “000”, “001” or “111”).

UNEQ-V (Unequipped - VT): UNEQ-V is declared when bit 5 through 7
of the V5 byte contain “000” for five consecutive superframes.

ERDI-VSD (Enhanced RDI - VT Server Defect): The ERDI-VSD alarm is
declared when bits 5, 6, and 7 of the Z7 byte contain the “101” pattern,
and bit 8 of the V5 byte contain “1”, in five consecutive VT superframes.
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» ERDI-VCD (Enhanced RDI - VT Connectivity Defect): The ERDI-VCD
alarm is declared when bits 5, 6, and 7 of the Z7 byte contain the “110”
pattern, and bit 8 of the V5 byte contain “1”, in five consecutive VT
superframes.

» ERDI-VPD (Enhanced RDI - VT Path Payload Defect): The ERDI-VPD
alarm is declared when bits 5, 6, and 7 of the Z7 byte contain the “010”
pattern, and bit 8 of the V5 byte contain “0”, in five consecutive VT
superframes.

J2 Trace

» Received Message: Displays the J2 value in 16-bytes or 64-bytes
format. The <crc7> represents the CRC-7 for a 16-bytes format. The
last two bytes of a 64-bytes format, <Cgr> and <Lg>, represent
respectively a carriage return and a line feed.

» Enable TIM-V (Trace Identifier Mismatch - VT): Allows enabling the
Trace Identifier Mismatch for the expected message defined. The
Enable TIM-V check box has to be selected to give access to the
expected trace format and message. When the Enable TIM-V check
box is cleared, the J2 1-byte is available from the LOP OH RX on
page 210.

» Expected Message: Allows entering the message that is expected. J2
value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer high
order path trace test message for 64 bytes. However, with VCAT/LCAS
the default message will be EXFO followed by the VCG number (VCAT
and LCAS) and the SQ (VCAT only) number (for example
EXFO-VCG1-SQO) for both 16 and 64 bytes formats.

» Expected Format: Allows the selection of the format expected.
Choices are 16 or 64 bytes. The default setting is 16 bytes.
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LOP OH TX/RX (SONET)

The LOP OH TX allows changing the low order path overhead information
to be transmitted while the LOP OH RX allows verification of the low order
path overhead information received.

Press Main, Test, SONET, LOP, and OH TX/RX.

LOP RX CHRX || Ptr T || PtrRX || TCM TX | TCMRX PM ‘
|

Overhead

LOP TX

LOP TX | LoP R IOH T P Tk | pterx [TemTx | TemRx | Pm

D SIE Path Signal Label (¥5)
s [o4 asynehonoLs Ot [ Enable PLMvUNEQ Y
J2 |oo D Brnary Expected Path Signal Label
76 [oo Vs |- [asynchranaus =
77 [0 2 |:| Path Signal Label (v5)

mE|F |

77 [-

Path Overhead

» Binary allows either displaying all overhead values in binary (when

enabled) or hexadecimal (when disabled). This setting is disabled by
default.

V5 (VT Path Overhead)

J2 (VT Path Trace). J2 is only available when Enable Trace from the
LOP TX (SONET) on page 203 is disabled.

Z6: VT Tandem Connection Monitoring

Z7: Extended signal label
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Path Signal Label (V5)

The V5 byte is allocated to indicate the content of the VT path, including
the status of the mapped payloads.

Bits 5, 6, 7 of V5 Description
0002 Unequipped
001 Reserved (Equipped - Non-specific)
010 Asynchronous
011 Bit Synchronous
100 Byte Synchronous
101 Extended Signal Label
110 Test Signal, ITU-T 0.181 specific mapping
1112 VT SPE AIS (TCM)

a. These bytes cannot be selected in receive mode.

For LOP OH RX tab only:

» Expected Path Signal Label: Allows selecting the expected Path Signal
Label.

» Enable PLM-V/UNEQ-V (Payload Label Mismatch - VT / Unequipped -
VT): Allows enabling the Signal Label Mismatch for the expected
message defined.
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12 DSn Tabs

The DSn tabs allow configuration of different test parameters and to view
the test status and results.

Note: The available tabs listed are a function of the test path activated.

Signal Tab Page
DS0/64K DS0/64K TX 214
DS0/64K RX 217
DS1/1.5M DS1/1.5M TX 219
DS1/1.5M RX 222
FDL TX 224
FDL RX 229
PRM TX 232
PRM RX 234
PRM Content RX 236
Performance Monitoring (PM)? 361
DS3/45M DS3/45M TX 238
DS3/45M RX 240
DS3 FEAC TX 242
DS3 FEAC RX 246
Performance Monitoring (PM)? 361

a. This tab is described in the Common Tabs section.
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DS0/64K TX

Press Main, Test, DSn/PDH, DS0, and DSO TX.

DSOTX Welsul:bd

Configuration
[3]Enable Ds0

DS0 Made
LEhS

Zern Code Suppression
Mone

Payload Content

4 s . Tdle

1 2 3
Patem  Patem  Patem  Patem  Patem  Paitem

7 8 10 11 12 D
Pattem  Pattem  Paltem  Paltem  Pattem  Pattem EIRERy

13 14 15 I3 17 18
Patem  Pawem  Patem  Patem | Pamem  Patem | TOTE

Wb ]
13 20 21 z 24
Patem  Pattem  Pattem  Pattem  Pattem | Pattem

Payload Content

Fattern j Set Al

Note: DS0/64K TX configuration is not available when the selected framing from
the DS1/1.5M TX on page 219 is unframed.

Configuration

» Enable DSO0: Allows the activation of DS0/64K testing. This setting is
disabled (Off) by default unless otherwise set during the test setup.

» DSO0 Mode: Allows the selection of the channel timeslot data rate for
the pattern payload content. Choices are 56K and 64K. The default
setting is 64K.

56K: A timeslot data rate of 56 Kbps uses 7 bits to carry the payload
information.

64K: A timeslot data rate of 64 Kbps uses 8 bits to carry the payload
information.
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» Zero Code Suppression: Allows the selection of the Zero Code
Suppression (ZCS) method used to replace the all-zero bytes of the Idle
and Tone payload contents. The ZCS mechanism is a global parameter
meaning that all channel timeslots configured with Tone/Idle data, use
the same ZCS method. Choices are None, Jammed Bit 8, GTE, and
BELL. The default setting is None.

None: No Zero Code Suppression
Jammed Bit 8: Every 8th (LSB) bit is forced to 1.

GTE: Bit 8 of an all zero channel byte is replaced by 1, except in
signaling frames where bit 7 is forced to 1.

Bell: Bit 7 of an all zero channel byte is replaced by 1.

Note: Bit 8 is the Least-Significant Bit (LSB) and bit 1 is the Most-Significant Bit
(MSB).

Bit # 1 2 3 4 5 6 7 8
MSB LSB
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Note:

Payload Content

Select the payload content by pressing once or several times on each
timeslot until the desired content appears (or use the Set All buttons).
Choices are Pattern, Idle, and Tone. The default setting is Pattern.

>
>

Pattern: Uses the selected pattern from the Pattern TX on page 335.

Idle: Uses the Idle code byte from the Idle field. Choices are 00 to FF.
The selected Idle code applies to all timeslots set to Idle. The default
setting is 7F.

Binary: Allows either displaying the Idle code values in binary (when
enabled) or hexadecimal (when disabled). This setting is disabled by
default.

Tone: Allows the selection of a tone for digital milliwatt testing. The
signal output power, when converted to analog, is 0 dBm. Choices are
1000 Hz and 1004 Hz. The selected Tone applies to all timeslots set to
Tone. The default setting is 1004 Hz.

Payload Content: Allows the selection of the payload content that will
be applied when pressing Set All. Choices are Pattern, Idle and Tone.

Set All: Allows to set the payload content of all timeslots to the selected
payload content with its Pattern, Idle, or Tone value.

The timeslots set to Idle or Tone can be changed from Idle to Tone and vice
versa even when the test is running; the Idle and Tone values can also be
changed.
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DS0/64K RX

Press Main, Test, DSn/PDH, DS0, and DS0 RX.

[M=aR 'l DS0 kX

Configuration
3] Enable DsD
DS0 Mode

Payload Content

Payload Content

Note: DS0/64K RX configuration is not available when the selected framing from
the DS1/1.5M RX on page 222 is unframed.

Configuration

Note: See DS0/64K RX on page 217 for more information on Enable DS0 and DS0
Mode.

» Enable: Allows the activation of DS0/64K testing. This setting is
disabled (Off) by default unless otherwise set during the test setup.

» DS0 Mode: For decoupled test mode, allows the selection of the
channel timeslot data rate. Choices are 56K and 64K. The default
setting is 64K.

56K: A timeslot data rate of 56 Kbps uses 7 bits to carry the payload
information.

64K: A timeslot data rate of 64 Kbps uses 8 bits to carry the payload
information.
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Payload Content

Note: Payload content configuration is only available for decoupled test mode,
otherwise the payload content is coupled with the DS0/64K TX
configuration.

Select the payload content by pressing once or several times on each
timeslot until the desired content appears (or use the Set All buttons).
Choices are None and Pattern. The default setting is Pattern.

» Pattern: Uses the pattern from the received signal.
» None: Does not use the pattern.

» Set All: Allows to set the payload content of all timeslots with (Pattern)
or without (None) the selected Pattern.
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DS1/1.5M TX

Press Main, Test, DSn/PDH, DS1, and DS1 TX.

DS1 RK “ FOL TX

FDL RX. “ PRM T “ PRM Rx “PRM Content RX " P I

Configuration Alarm Generation

Framing Type

[esF [+] [fus [+] Onfoff @
Errar Injection
Manual
Type Amount
Autornated
Type Rate
CRC-6 : onfoff - @ DCDnt\nuDus
Loopback
Type Loop-p
|C5U (10000/100) [+] [10000
Command Loop-Down
[Loop-Up [+ [1o0

Configuration

DSn Tabs
DS1/1.5M TX

Framing: Select the framing that will be used for transmission. Choices are

Unframed, SF, and ESF. The default setting is ESF.

Alarm Generation

» Type: Select the type of alarm to be generated. Choices are AIS, RAI,

and OOF. The default setting is AIS.

Note: Choices depend on the selected framing.

» On/Off button: Press On/Off to enable/disable the alarm generation.
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Note:

Note:

Error Injection

Allows manual or automated error injection.

Error injection is not available when the framing is set to Unframed.

>

Type: The following error types are available with both manual and
automated injection modes. Choices are Framing Bit and CRC-6.
CRC-6 is only available with ESF framing.

Choices depend on the selected framing.

>

>

Amount: Select the amount of error to be generated. Choices are 1
through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified.

Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected. The Continuous check
box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.
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Loopback

The Loopback feature generates a code that is interpreted by the DUT. The
DUT interprets the command and implements the loopback.

» Type allows the selection of the type of loopback. Choices are
CSU (10000/100), NIU FAC1 (1100/1110), NIU FAC2 (11000/11100),
NIU FAC3 (100000/100), 10 predefined Loop Codes (refer to DSn Loop
Codes on page 387), and User Defined.

Command
Loopback Type
Loop-Up Loop-Down
CSU (10000/100) 10000 100
NIU FAC1 (1100/1110) 1100 1110
NIU FAC2 (11000/11100) 11000 11100
NIU FAC3 (100000/100) 100000 100

» Loop-Up and Loop-Down: Indicates respectively the Loop-Up and
Loop-Down code corresponding to the selected loopback type. When
the selected loopback type is User Defined, enter the Loop-Up and
Loop-Down loopcode values from 3 to 16 bits (000 to
I111111111111111).

» Command: Allows the selection of the loopback codes that will be
used to overwrite the traffic that will be generated. Choices are
Loop-Up and Loop-Down. The default setting is Loop-Up.

» Send: Allows the injection of the selected loop code. The loop code
will be generated continuously for a maximum of 10 seconds or until
the loopback is confirmed. After 10 seconds, if the loopback has failed,
a Loop-Down command is sent. A pop-up window appears indicating
the loop code injection progress and result.
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DS1/1.5M RX

Press Main, Test, DSn/PDH, DS1, and DS1 RX.

[ FDL Tx I[ FOL RX I[ PRM TX I[ PRM RX I[PRM Content RX ” Pr ‘

Configuration Alarm Analysis
Framing H C Seconds
EsF ~] ®®ooF ]

Etror Analysis

H C Seconds Count Rate

- -
Configuration

Note: See DS1/1.5M TX on page 219 for more information on Framing.

Error Analysis

Possible errors that can be detected are:

» Framing Bit: A Framing Bit error indicates that an incorrect value
appeared in a bit position reserved for framing.

» CRC-6 (Cyclical Redundancy Check): A CRC-6 error indicates that one
or more bit errors have been detected in a block of data through
cyclical redundancy check. CRC-6 is only available with ESF framing.
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Alarm Analysis
Possible alarms that can be detected are:

» OOF (Out-OF-Frame): A OOF error indicates that four consecutive
frame bit errors are detected.

» RAI (Yellow) (Remote Alarm Indication):

For SF framing: The RAl alarm is declared when bit 2 in each timeslot
contains “0”.

For ESF framing: The RAI alarm is declared when eight “ones”
followed by eight “zeros” pattern is received continuously in the data
link (FDL).

» AIS (Alarm Indication Signal): The AIS alarm is declared when an
unframed all-ones signal is received.
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FDL TX

Press Main, Test, DSn/PDH, DS1, and FDL TX.

DS1TX } DS1 Rx (REEES I FDL RX. IPRM TX || PRM RX “PRM Content RY " PM I
Configuration Bit-Criented Messages
[3¢] Enabe FOL AL
Codeword
[RaI (0000000D) [+
OonfOff @
Command/Respanse
Codeword
|Line Loophack Activate (00001110)
Arnount

Note: FDL TX is only available for DS1 interface with ESF framing. For Dual RX
test, FDL is only available for the primary DS1 TX/RX port.

The FDL TX tab is used to set and configure the Bit-Oriented Messages
(BOM) of the Extended Super-Frame (ESF).

Configuration

Enable FDL: Allows the activation of the Facility Data Link testing. This
setting is disabled (Off) by default unless otherwise set during the test
setup.
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DSn Tabs
FDL TX

The Bit-Oriented Messages are priority messages sent over the Data-Link.
These messages are mostly used for networking operation and
maintenance. A Bit-Oriented Message consists of 8 consecutive ones
followed by a byte starting and ending by zeros.

>» Priority
Priority Codeword Pattern
RAI 00000000 11111111
Loopback Retention and Acknowledge (00101010 11111111
RAI-CI 00111110 11111111

On/Off allows generating the selected codeword priority message.
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» Command/Response

Command/Response Codeword

Pattern

Line Loopback Activate

00001110 11111111

Line Loopback Deactivate

00111000 11111111

Payload Loopback Activate

00010100 11111111

Payload Loopback Deactivate

00110010 11111111

Reserved for Network Use

00010010 11111111
(Loopback Activate)

Universal Loopback (Deactivate)

00100100 11111111

ISDN Line Loopback (NT2)

00101110 11111111

CI/CSU Line Loopback (NT1)

00100000 11111111

For network use

00011100 11111111

(indication of NT1 power off)

Protection Switch Line 1 b

01000010 11111111

Protection Switch Line 2

01000100 11111111

Protection Switch Line 3

01000110 11111111

Protection Switch Line 4

01001000 11111111

Protection Switch Line 5

01001010 11111111

Protection Switch Line 6

01001100 11111111

Protection Switch Line 7

01001110 11111111

Protection Switch Line 8

01010000 11111111

Protection Switch Line 9

01010010 11111111

Protection Switch Line 10

01010100 11111111

Protection Switch Line 11

01010110 11111111

Protection Switch Line 12

01011000 11111111
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FDL TX

Command/Response Codeword Pattern
Protection Switch Line 13 01011010 11111111
Protection Switch Line 14 01011100 11111111
Protection Switch Line 15 01011110 11111111
Protection Switch Line 16 01100000 11111111
Protection Switch Line 17 01100010 11111111
Protection Switch Line 18 01100100 11111111
Protection Switch Line 19 01100110 11111111
Protection Switch Line 20 01101000 11111111
Protection Switch Line 21 01101010 11111111
Protection Switch Line 22 01101100 11111111
Protection Switch Line 23 01101110 11111111
Protection Switch Line 24 01110000 11111111
Protection Switch Line 25 01110010 11111111
Protection Switch Line 26 01110100 11111111
Protection Switch Line 27 01110110 11111111
Protection Switch Acknowledge 00011000 11111111
Protection Switch Release 00100110 11111111
Do Not use for Synchronization 00110000 11111111
Stratum 2 Traceable 00001100 11111111
SONET Minimum Clock Traceable 00100010 11111111
Stratum 4 Traceable 00101000 11111111
Stratum 1 Traceable 00000100 11111111
Synchronization Traceability Unknown 00001000 11111111
Stratum 3 Traceable 00010000 11111111

227



DSn Tabs

FDL TX

Command/Response Codeword Pattern
Reserved for Network Synchronization |01000000 11111111
Transmit Node Clock (TNC) 01111000 11111111
Stratum 3E Traceable 01111100 11111111
Under study for maintenance 00101100 11111111
Under study for maintenance 00110100 11111111
Reserved for network use 0oo10110 11111111
Reserved for network use 00011010 11111111
Reserved for network use 00011110 11111111
Reserved for network use 00111010 11111111
Reserved for customer 00000110 11111111
Reserved for customer 00001010 11111111
Reserved for customer 00000010 11111111
Reserved for customer 0ol10110 11111111
Reserved for customer 00111100 11111111
Reserved for customer 01111010 11111111

» Amount allows the selection of the number of message to be
generated. Choices are 1 to 15. The default value is 10.

» Send allows to manually generate the selected amount of messages.
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FDL RX

Note:

Note:

Note:

Press Main, Test, DSn/PDH, DS1, and FDL RX.

D51 TX I

D51 RY " FoL T [t IpRM Tx

PRM RX. "PRM Content RX " PM I

Configuration
[3¢] Enable FoL

Link Activity
® Ide
@ Priority

# Unassigned
® PRM

Bit-Criented Messages
Priority

Current.

Previous

® Command/Response ‘ ‘

Command/Respanse
Current

Previous

FDL RX is only available for DS1 interface with ESF framing. For Dual RX
test, FDL is only available for the primary DS1 TX/RX port.

Path and test signal identification are not supported.

Configuration

See FDL TX on page 224 for more information on Enable FDL.
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Note:

Note:

230

Bit-Oriented Messages

The Bit-Oriented Messages are priority messages send over the Data-Link.
These messages are mostly used for networking operation and
maintenance. A Bit-Oriented Message consists of 8 consecutive 1s
followed by a byte starting and ending by zeros.

>» Priority

See Priority on page 225 for the list of possible Priority codeword
messages.

Current indicates the priority message detected in the last second. If
no priority message has been detected, “--” is displayed.

Previous indicates the last priority message detected excluding the
current message. If no priority message has been detected since the
beginning of the test, “--” is displayed.

» Command/Response

See Command/Response on page 226 for the list of possible
Command/Response codeword messages.

Current indicates the command/response message detected in the
last second. If no priority message has been detected, “--” is displayed.

Previous indicates the last command/response message detected
excluding the current message. If no command/response message has
been detected since the beginning of the test, “--” is displayed.
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Link Activity

Indicates the activity of the following parameters during the last second of
measurement A link activity is indicated by an LED.

Idle indicates that only idle codes have been detected in the last second.

Priority indicates that at least one valid priority message has been
detected in the last second.

Command/Response indicates that a least one valid command and
response has been detected in the last second.

Unassigned indicates that at least one unassigned message has been
detected in the last second. Therefore, since an unassigned message is
part of a Command/Response codewords, the Command/Response LED
will also be red.

PRM indicates that at least one PRM has been detected in the last second.
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PRM TX

Press Main, Test, DSn/PDH, DS1, and PRM TX.

D51 TX || DS1RX

FDL Tx

FOL R¥ [Laaed

[PRM RX ”PRM Content RX ” PM }

Performance Report Messages

Creuit [ ToNetwork =] [3¢] NSt T1.408 oot @

PRM Bit Events

D G1: CRC error event = 1 D SE: Severely errored framing event = 1
D G2: 1 < CRC error event < 5 D FE: Frame sync. bit eror event = 1
D G3: 5 < CRC error ewent = 10 D LW: Line code violation event > 1

D G4 10= CRC error event £ 100 D SL: Slip event = 1

D G5: 100 < CRC error event = 319 D LB: Payload loophack activated

D GB: CRC ermor event = 320

Statistics

Note: FDL PRM TX is only available for DSI interface with ESF framing when
Enable FDL from FDL TX/RX is enabled. For Dual RX test, FDL is only
available for the primary DS1 TX/RX port.

Performance Report Messages

» Circuit allows the selection of the circuit type. Choices are CI to
Network and Network to CI. The default setting is CI to Network.

» ANSI T1-403 allows the generation of a compliant ANSI T1.403 PRM
Message.

» Manual

Send allows to manually send the selected PRM Message(s).

» Continuous

On/Off allows to generate the selected PRM Message(s) continuously.
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» PRM Bit Events: Allows the activation of the following PRM bit events.
All PRM bit events are disabled by default.

G1: CRC error event = 1

G2: 1 < CRC error event < 5

G3: 5 < CRC error event < 10

G4: 10 < CRC error event < 100

G5: 100 < CRC Error Event < 319

G6: CRC error event > 320

R Bit (Reserved - Default value is 0)
SE: Severely errored framing event > 1
FE: Frame synchronization bit error event > 1
LV: Line code violation event > 1

SL: Slip event > 1

LB: Payload loopback activated

Ul: Bit

U2: Bit

Statistics

Count indicates the number of PRM messages sent.
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PRM RX

Press Main, Test, DSn/PDH, DS1, and PRM RX.

DS1TX [ DS1RX | FOL TX

FOL RX I[ PRM TX PR

PRM Content RX ” P ‘

Performance Report Messages

Cirewit
PRM Bit Event Counts Statistics
G1: CRC error event = 1 | ‘ valid Courtt |-

G2: 1 < CRCerror event £ 5

G35 < CRC eror event = 10

G4 10« CRC error event < 100

G5 100 « CRC emor event = 319

G CRC emor event = 320

SE: Severely errored framing event = 1
FE: Frame swync. bit error event 2 1
LW: Line code violation event > 1

LB: Payload loopback activated

SL: Slip event = 1

FERNNARAN]

Note: FDL PRM RX is only available for DS1 interface with ESF framing when

Enable FDL from FDL TX/RX is enabled. For Dual RX test, FDL is only
available for the primary DS1 TX/RX port.
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Performance Report Message

» Circuit indicates the selected circuit type which can be CI to Network

or Network to CIL.

» PRM Bit Event Counts: Indicates the count of the detected valid PRM

bit events.

G1: CRC Error Event = 1

SE: Severely-Errored Framing Event > 1

G2: 1 < CRC Error Event <5

FE: Frame Sync. Bit Error Event > 1

G3: 5 < CRC Error Event < 10

LV: Line Code Violation Event > 1

G4: 10 < CRC Error Event < 100

SL: Controlled Slip Event > 1

G5: 100 < CRC Error Event < 319

LB: Payload Loopback Activated

G6: CRC Error Event > 320

Statistics

Valid Count indicates the number of valid PRM messages received.
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PRM Content RX

Press Main, Test, DSn/PDH, DS1, and PRM Content RX.

D51 TxX ” D51 RX

FDL TX ” FDL RX ” PRM TX ” PRM RX EEEREIE I

Current Performance Report Message

Time | G2 v [ G4 [ut[uz [os [=t [oe [re [se[ e [c1] R [c2 [mum [ wi
T 0 0 0 00000000000
WL 0 0 0 0 O
T2 0 0 0 0 0
T3 0 0 0 0 D

coo
coo
coo
coo
coo
coo
coo
coo
coo
cooo
cooo

Statistics
Walid Count

Note: FDL PRM Content RX is only available for DSI interface with ESF framing
when Enable FDL from FDL TX/RX is enabled. For Dual RX test, FDL is only
available for the primary DS1 TX/RX port.

Current Performance Report Message

Each PRM is listed into four lines called Time (t0, t0-1, t0-2 and t0-3).
Where:

» Time

t0 represents the valid PRM message received in the last second of
measurement (bytes 5 and 6).

t0-1 represents the message one PRM ago (bytes 7 and 8).

t0-2 represents the message two PRM ago (bytes 9 and 10).

t0-3 represents the message three PRM ago (bytes 11 and 12).
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» G3:5 < CRC Error Event < 10
LV: Line Code Violation Event > 1
G4: 10 < CRC Error Event < 100
Ul: Under study for synchronization
U2: Under study for synchronization
G5: 100 < CRC Error Event <319
SL: Controlled Slip Event > 1
G6: CRC Error Event > 320
FE: Frame Sync. Bit Error Event > 1
SE: Severely-Errored Framing Event > 1
LB: Payload Loopback Activated
G1: CRC Error Event = 1
R: Reserved
G2: 1 < CRC Error Event <5
Nm and NI: One-second report modulo 4 counter.

Statistics

Valid Count indicates the number of valid PRM messages received.
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DS3/45M TX

Press Main, Test, DSn/PDH, DS3, and DS3 TX.

SERPS DS3 RX ”FEAC T I[FEAC RX " PrM

Configuration Alarm Generation
Framing Type

|CrBit Parity [~] |AIS [+]

Ertor Injection
Manual

Type Amount

Rate
Type Rate

Configuration

Framing: Select the framing that will be used for transmission. Choices are
Unframed, M13, and C-Bit Parity. The default setting is C-Bit Parity.
Alarm Generation

» Type: Select the type of alarm to be generated. Choices are AIS, RDI,
OOF, and Idle. The default setting is AIS.

» On/Off button: Press On/Off to enable/disable the alarm generation.
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Error Injection

Allows manual or automated error injection.
Note: Error injection is not available when the framing is set to Unframed.

» Type: The following error types are available with both manual and
automated injection modes. Choices are C-bit, F-bit, P-bit, and FEBE.
Choices depend also on the selected framing. The default setting is
C-bit.

» Amount: Select the amount of error to be generated. Choices are
1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

» Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.0E-2.

» Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected. The Continuous check
box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.
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DS3/45M RX
Press Main, Test, DSn/PDH, DS3, and DS3 RX.

[FEAC T I[FEAC RX I[ PM }

Configuration Alarm Analysis
Framing H C Seconds
[cetrain 7] ® ® ooF

® @RI

® 85

® @ Ide

Error Analysis

H C Seconds Count Rate

- -
Configuration

Note: See DS3/45M TX on page 238 for more information on Framing.

Error Analysis
Possible errors that can be detected are:

» C-Bit (Control-Bit): A C-Bit error indicates that the three C-bits reserved
to control bit stuffing are different of “111” and “000”.

» F-Bit (Framing-Bit): A F-Bit error indicates that the frame alignment
pattern received is different of “1001”.

» P-Bit (Parity-Bit): A P-Bit error indicates that the P-Bits does not match
the parity of all the information bits following the first X-Bit of the
previous DS3 frame.

» FEBE (Far-End Block Error): A FEBE is detected when the three FEBE
bits reserved for framing or parity error detection contain the “000”
pattern.
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Alarm Analysis
Possible alarms that can be detected are:

» OOF (Out-OF-Frame): A OOF error indicates that four consecutive
frame bit errors are detected.

» RDI (Remote Defect Indicator): The RDI alarm is declared when both
X-bits of the M-Frame are set to “0”.

» AIS (Alarm Indication Signal): The AIS alarm is declared when the
M-frame contains zeros (0) for C-bits, ones (1) for X-bits, 1010...
repeating sequence with a one (1) immediately following any of the
control bit positions for the information bits.

» Idle (DS3 Idle): The Idle alarm is declared when subframe 3 of the
M-frame contains zeros (0) for the three C-bits, ones (1) for X-bits,
1100... repeating sequence with the first two bits following each control
bit set to 11 for the information bits.
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DS3 FEAC TX

The Far-End Alarm and Control signal (FEAC) provides Communication
Channel capability over a DS3 in a network applications using C-bit Parity
configuration.

The DS3 FEAC TX tab is used to configure and send alarms/status
information and control signals (loopback commands) to other network
elements.

Note: The DS3 FEAC tab is available when the DS3 framing is set to C-Bit Parity
(see page 238).

Press Main, Test, DSn/PDH, DS3, and FEAC TX.

DS3 TH (| DS3RY FEACRX Pr

Configuration Alarmj/Status & Unassigned Messages
Manual
[3¢] Enadle FEaC

Codewird Amnount
|D53 IDLE Received (00110100) =] [

Continuaus
Codeword

D53 IDLE Recaived (00110100) [+] [onjoff @

Loopback Commands

Control Codeword Arnount
Line Loopback Activate (00001110} [+] [0
Channel Codeword Arnount
|D53 Line (00110110 [+] [0
- -
Configuration

Enable FEAC: Enables DS3 FEAC codeword configuration and analysis.
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Alarm/Status Unassigned Messages

Allows manual or continuous alarm/status injection.

» Codeword: Select the codeword alarmy/status to be generated either

manually or continuously.

The FEAC message format is a 16 bit codeword (0xxxxxx0 11111111)
with the rightmost bit transmitted first. The 0xxxxxx0 represents the

message codeword.

Codeword

DS3 Equipment Failure SA (00110010)

User Defined (00001100)

DS3 Loss of Signal (LOS) (00011100)

User Defined (00010000)

DS3 Out-of-Frame (00000000)

User Defined (00010100)

DS3 AIS Received (00101100)

User Defined (00010110)

DS3 Idle Signal Received (00110100)

User Defined (00011000)

DS3 Equipment Failure NSA (00011110)

User Defined (00011010)

DS3 NUI Loop Up (00010010)

User Defined (00100000)

DS3 NUI Loop Down (00100100)

User Defined (00100010)

Common Equipment Failure NSA (00111010)

User Defined (00101000)

Multiple DS1 LOS (00101010)

User Defined (00101110)

DS1 Equipment Failure SA (00001010)

User Defined (00110000)

Single DS1 LOS (00111100)

User Defined (00111110)

DS1 Equipment Failure NSA (00000110)

User Defined (01000000)

User Defined (00000010)

User Defined (01111010)

User Defined (00000100)

User Defined (01111100)

User Defined (00001000)

User Defined (01111110)
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» Amount: Select the amount of codeword to be generated. Choices are
1 through 15. The default setting is 10.

» Send button: Press Send to manually generate error(s) according to
the Codeword and the Amount of Errors selected.

» On/Off button: The On/Off button is used to activate/deactivate the
transmission of the selected continuous codeword continuously. This
setting is disabled (Off) by default.

Loopback Commands

» Control Codeword: Select the loopack control codeword to be
generated. Choices are Line Loopback Activate (00001110) and Line
Loopback Deactivate (00111000).

Amount: Select the amount of Control Codeword to be generated.
Choices are 1 through 15. The default setting is 10.
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» Channel Codeword: Select the channel codeword to be generated.

Channel Codeword

DS3 Line (00110110)

DS1 Line-No15 (01011110)

DS1 Line-Nol (01000010)

DS1 Line-No16 (01100000)

DS1 Line-No2 (01000100)

DS1 Line-No17 (01100010)

DS1 Line-No3 (01000110)

DS1 Line-No18 (01100100)

DS1 Line-No4 (01001000)

DS1 Line-No19 (01100110)

DS1 Line-No5 (01001010)

DS1 Line-No20 (01101000)

DS1 Line-No6 (01001100)

DS1 Line-No21 (01101010)

DS1 Line-No7 (01001110)

DS1 Line-No22 (01101100)

DS1 Line-No8 (01010000)

DS1 Line-No23 (01101110)

DS1 Line-No9 (01010010)

DS1 Line-No24 (01110000)

DS1 Line-No10 (01010100)

DS1 Line-No25 (01110010)

DS1 Line-Nol1 (01010110)

DS1 Line-No26 (01110100)

DS1 Line-No12 (01011000)

DS1 Line-No27 (01110110)

DS1 Line-No13 (01011010)

DS1 Line-No28 (01111000)

DS1 Line-No14 (01011100)

DS1 Line-All (00100110)

Amount: Select the amount of Channel Codeword to be generated.
Choices are 1 through 15. The default setting is 10.
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DS3 FEAC RX

Note:

246

The DS3 FEAC RX tab gives current and previous alarms/status and
loopback commands as well as the link activity for the received DS3 signal.

The DS3 FEAC RX tab is available when the DS3 framing is set to C-Bit
Farity (see page 238).

Press Main, Test, DSn/PDH, DS3, and FEAC RX.

D53 RX IFEA( Rl FEAC RX

Configuration

[3¢] Enable FERC

D53 TX

Link Activity

& Mo Activity (all 1's)
@ Alarm/Status

@& Loopback

@ Unassigned

AlarmyStatus & Unassigned Messages

et [ |

Previous |~ ‘

Loopback Cormmands

Control Channel

Current |~ H— |

Previols |-- H- |

Configuration
Enable FEAC: Enables DS3 FEAC codeword configuration and analysis.

Link Activity

» No Activity (All 1’s): An all ones pattern (11111111 11111111) has been
detected in the last second.

» Alarm/Status: An Alarm/Status codeword has been detected in the last
second. An Alarmy/Status is only detected when receiving at least 10
consecutive occurrences of a specific codeword.
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» Loopback: A Loopback command message has been detected in the
last second. A valid loopback command is detected only when
receiving 10 consecutive occurrences of a specific Loopback
Command immediately followed by 10 occurrences of a specific
Channel Codeword.

» Unassigned: An unassigned message has been detected in the last
second. An Unassigned message is only detected when receiving at
least 10 consecutive occurrences of a specific unassigned codeword.
An Alarm/Status codeword is also reported since Unassigned is part
of the Alarm/Status group.

Alarm/Status Unassigned Messages
Displays the current and previously received Codeword messages.

Current: Indicates the last valid message, if any, received in the last second
of measurment.

Previous: Indicates the message, if any, that was received just before the
current measurement.

Loopback Commands

Current: Displays the valid message received in the last second of
measurement. A valid message is detected only when receiving 10
consecutive occurrences of a specific Loopback Command immediately
followed by 10 occurrences of a specific Channel Codeword. See DS3
FEAC TX on page 242 for more information.

Previous: Displays the last valid message received excluding the actual
Current message.
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13 SDH Tabs

The SDH tabs allow configuration of different test parameters and to view
the test status and results.

Note: The available tabs listed are a function of the test path activated.

SDH Tab Page

RS Regenerator Section TX (SDH) 251
Regenerator Section RX (SDH) 255
Regenerator Section OH TX/RX (SDH) 257
Performance Monitoring (PM)? 361

MS Multiplex Section TX (SDH) 259
Multiplex Section RX (SDH) 261
Multiplex Section OH TX/RX (SDH) 266
Multiplex Section APS/Advanced OH TX/RX 268
(SDH)
Performance Monitoring (PM)? 361

HOP HOP TX (SDH) 272
HOP RX (SDH) 276
HOP OH TX/RX (SDH) 279
HOP/LOP Pointer Adjust TX (SONET/SDH)? 349
HOP/LOP Pointer Adjust RX (SONET/SDH)? 352
TCM TX? 354
TCM RX? 357
Performance Monitoring (PM)? 361
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SDH Tab Page
LOP LOP TX (SDH) 282
LOP RX (SDH) 286
LOP OH TX/RX (SDH) 289
LOP TX (SDH, TU-3 path) 291
LOP RX (SDH, TU-3 path) 295
LOP OH TX/RX (SDH, TU-3 path) 298

HOP/LOP Pointer Adjust TX (SONET/SDH)? 349

HOP/LOP Pointer Adjust RX (SONET/SDH)? 352

TCM TX? 354
TCM RX? 357
Performance Monitoring (PM)? 361

a. These tabs are described in Common Tabs on page 349.
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Regenerator Section TX (SDH)

Press Main, Test, SDH, RS, and RS TX.

X RS RX " OHTX " OH RX " PH I

Alarmn Generation

Type

[ — onjoft @
Error Injection

Manual

Type Arnount

ZE——
Automated

Type Rate

B1 ~] [2.5605 ||| cantinuous

Onfoff @

10 Trace
D Enable Trace

Error Injection

Allows Manual or Automated error injection methods.

» Type: The following errors are available: B1 and FAS.
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252

For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.
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Alarm Generation
Allows Continuous alarm generation method.
» Type
LOF (Loss Of Frame): Generates non-valid framing bytes (Al and A2).

OOF (Out of Frame): Generates four consecutive errored framing
patterns.

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default. Exceptionally
for continuous OOF alarm, the On/Off button turns Off once the OOF
alarm has been sent.
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254

Note:

JO Trace

>

>

Format: Displays the JO value in 16 or 64 bytes format. The default
setting is 16 bytes.

Message: Enter the JO trace value in 16 or 64 bytes format as selected.
The default message is EXFO SONET/SDH for 16 bytes and EXFO
SONET/SDH Analyzer Section/RS trace test message for 64 bytes.

Enable Trace: Generates the defined JO Trace message when the
Enable Trace check box is selected. The Enable Trace check box has
to be selected to give access to the trace format and message. When
the Enable Trace check box is cleared, the JO 1-byte format is used
and can be configured from the Regenerator Section OH TX (SDH) on
page 257.

16-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up to
62-bytes (<Cr> and <Lg> bytes will be added at the end for a total of
64-bytes).
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Regenerator Section RX (SDH)

Press Main, Test, SDH, RS, and RS RX.

D - COETER
Alarm Analysis

H C Seconds

LN}

Error Analysis

H C Seconds Count. Rate

eors [ |

oo | JF JF ]
J0 Trace

Received Message \:‘ Enable RS-TIM

-

Error Analysis

FAS (Frame Alignment Signal): A FAS defect indicates that at least one Al
or A2 byte of the FAS word is in error.

B1 (BIP-8, Bit-Interleave Parity - 8 bits): The BIP-8 error indicates a
Regenerator Section parity error by performing a routine even-parity check
over all frames of the previous STM-n signal.
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256

Note:

Alarm Analysis

>

>

OOF (Out Of Frame): A OOF alarm indicates that a minimum of four
consecutive errored framing patterns are received.

LOF (Loss Of Frame): A LOF alarm indicates that an Out Of Frame
(OOF) defect on the incoming optical signal persists for 3 milliseconds.

RS-TIM (Regenerator Section - Trace Identifier Mismatch): The RS-TIM
defect indicates that the received JO Trace doesn’t match the expected

message value. RS-TIM alarm is only available when the Enable
RS-TIM check box is selected.

Refer to Alarm/Error Measurements on page 44 for H/C LEDs, and Seconds
information.

JO Trace

>

Received Message: Displays the JO value in 16 or 64 bytes format. The
<crc7> represents the CRC-7 for a 16-bytes format. The last two bytes
of a 64-bytes format, <Cgr> and <Lg>, represent respectively a
carriage return and a line feed.

Enable RS-TIM (Regenerator Section - Trace Identifier Mismatch):
Enables the Trace Identifier Mismatch for the expected message
defined when the Enable RS-TIM check box is selected. The Enable
RS-TIM check box has to be selected to give access to the expected
trace format and message. When the Enable RS-TIM check box is
selected, the JO 1-byte is available from the Regenerator Section OH
TX/RX (SDH) on page 257.

Expected Message: Allows entering the message that is expected.
JO value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer
Section/RS trace test message for 64 bytes.

Expected Format: Allows the selection of the format expected.
Choices are 16 or 64 bytes. The default setting is 16 bytes.
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Regenerator Section OH TX/RX (SDH)

The Regenerator Section OH TX allows changing the regenerator
transport overhead information to be transmitted while the Regenerator
Section OH RX allows verification of the information received. Refer to
Glossary on page 413 for detailed overhead information.

Press Main, Test, SDH, RS, and OH TX/RX.

RS RX OH RX Pr

Owerhead
STM-1 Channel Binary

[ = | |
Aifalal [FeFare | Azjaziaz (82828 | ayznio

BLj—f- \nn 00 00 | Elf—f- \nn 00 00 | Fij-f~ |oooooo

D1 \nn 00 00 | D2 \nn 00 00 | D3/~ |oooooo rsTX | RS RX IOH TX =

Overhead

RS TX

STH-1 Channel Bimary
ft = |

al/aljat [ooooon | azjazjaz [boooon | dofzojzo [oooooo

Bl/j~ |[iooooo | Eyfp- |oooooo | Fij-  [oooooo

D1/~/~ |oooooo | o2j-  |oooooo | oEj- [oooooo

Regenerator Section Overhead

» STM-1 Channel: Select the channel number that will be used for
verification. Choices are 1 for STM-1, 1 to 4 for STM-4, 1 to 16 for
STM-16, and 1 to 64 for STM-64.

» Binary: Allows either displaying all overhead values in binary (when
the Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). This Binary check box is cleared by default.

» Al and A2: Framing. The value should be hexadecimal F6 for A1 and
28 for A2.

> JO0/Z0

JO: Trace: STM-1 of a STM-N signal. JO is only available when Enable
Trace from the Regenerator Section TX (SDH) on page 251 is disabled.

Z0: Growth
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258

>
>
>
>

B1: BIP-8. This byte is not programmable from this tab.
El: Orderwire

F1: User

D1, D2, and D3: Data Communications Channel (DCC)
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Multiplex Section TX (SDH)

Press Main, Test, SDH, MS, and MS TX.

CENES M5 R ” OH TX " OH Rx ”APS[AdV OH TX ”APS]AE‘V OH RXI P
Alarm Generation

Type

M5-AIS - onjoff @
Errar Injection

Manual

Type Arnount
ZE—
Rate

Type Rate

B2 +] [t.2608 ||| continuous

onfoff @

Error Injection
Allows Manual or Automated error injection methods.

» Type: The following errors are available with both manual and

automated injection modes: B2 (BIP-8), and MS-REI (Multiplex Section
- Remote Error Indication). The default setting is B2.
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260

For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.

Alarm Generation
Allows Continuous alarm generation method.
» Type

MS-AIS (Multiplex Section - Alarm Indication Signal): Generates an
SDH signal that contains a valid Regenerator Section Overthead
(RSOH) and an all-ones pattern on the SPE.

MS-RDI (Multiplex Section - Remote Defect Indication): Generates a
“110” pattern for the bits 6, 7 and 8 of the K2 byte.

The default setting is MS-AIS.

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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Multiplex Section RX (SDH)

Press Main, Test, SDH, MS, and MS RX.

m OH Tx I OH RX ”APE[AdV OH TX ”APS/AdV OHRX “ PR I

Alarm Analysis
H C Seconds

® ® MEAIS |:|
® ® MSROL |:|

Error Analysis
H C Seconds Count Rate

Alarm Analysis

» MS-AIS (Multiplex Section - Alarm Indication Signal): The MS-AIS alarm
is declared when bits 6, 7 and 8 of the K2 byte contain the “111” pattern
in three consecutive frames.

» MS-RDI (Multiplex Section - Remote Defect Indication): The MS-RDI
alarm is declared when bits 6, 7, and 8 of the K2 byte contain the “110”
pattern in five consecutive frames.

Note: Refer to Alarm/Error Measurements on page 44 for H/C LEDs, and Seconds
information.
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262

Error Analysis

» B2 (BIP-Nx24, Bit-Interleave Parity - Nx24 bits): The B2 error indicates a
Multiplex Section parity error by performing an even-parity check over
all bits (except those in the RSOH bytes) of the previous frame of a
STM-N signal.

» MS-REI (Multiplex Section - Remote Error Indicator):

For STM-0e: The MS-REI error is declared the M1 byte located in the
STM-1 channel 1 (first timeslot) indicates that one or more BIP
violations have been detected.

M1, bits ,

234 5678 Indicates
000 0000 0 BIP violation
000 0001 1 BIP violation
000 0010 2 BIP violations
000 1000 8 BIP violations
000 1001 0 BIP violation
1111111 0 BIP violation
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For STM-1e and STM-10: The MS-REI error is declared when the M1

SDH Tabs
Multiplex Section RX (SDH)

byte located in the STM-1 channel 1 (timeslot #3) indicates that one or

more BIP violations have been detected

M1, bits

234 5678 Indicates
000 0000 0 BIP violation
000 0001 1 BIP violation
000 0010 2 BIP violations
001 1000 24 BIP violations
001 1001 0 BIP violation

1111111

0 BIP violation
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For STM-4: The MS-REI error is declared when the M1 byte located in
the STM-1 channel 3 (timeslot #7) indicates that one or more BIP

violations have been detected.

M1, bits .

234 5678 Indicates
000 0000 0 BIP violation
000 0001 1 BIP violation
0000010 2 BIP violations
110 0000 96 BIP violations
110 0001 0 BIP violation
111 1111 0 BIP violation

For STM-16: The MS-REI error is declared when the M1 byte located in
the STM-1 channel 3 (timeslot #7) indicates that one or more BIP

violations have been detected.

M1 Indicates
0000 0000 0 BIP violation
0000 0001 1 BIP violation
0000 0010 2 BIP violations

1111 1111

255 BIP violations
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For STM-64: The MS-REI error is declared when either the M1 byte
located in the timeslot #7 (STM-1 channel 3) indicates that one or
more BIP violations have been detected, or the combination of the M0
and M1 bytes indicates that one or more BIP violations have been
detected. Refer to OC-192/STM-64 REI-L/MS-REI on page 386 for MS-REI
computation method.

M1 Indicates

0000 0000 0 BIP violation

0000 0001 1 BIP violation

0000 0010 2 BIP violations

1111 1111 255 BIP violations

MO M1
Located in STM-1 Located in STM-1 Indicates
channel 2 (timeslot #4) | channel 3 (timeslot #7)

0000 0000 0000 0000 0 BIP violation
0000 0000 0000 0001 1 BIP violation
0000 0000 0000 0010 2 BIP violations
0000 0110 0000 0000 1536 BIP violations
0000 0110 0000 0001 0 BIP violation
1111 1111 1111 1111 0 BIP violation
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Multiplex Section OH TX/RX (SDH)

The Multiplex Section OH TX allows changing the multiplex transport
overhead information to be transmitted while the Multiplex Section OH

RX allows verification of the multiplex transport overhead information
received.

Press Main, Test, SDH, MS, and OH TX/RX.

M5 TX | MS5RX OHRX IAPS]AdV OHTX "APS[AdV OH RX ” PM I
Multiplexer Owerhead
STM-1 Channel Binary
[ = |
H1MH1HL ‘DD oo oo | H2MH2/MH2 000000 | H3/H3MH2 00 00 00
B2/B2/B2 000000 | K1/~ 000000 | Kaf---- 00 0 ms Tx || MSRX " OH Tx [RelEliEs IAPS]Adv OH Tx "ADszdv CHRX ” P I
e 00 00 00 e 00 00 00 e fem 00 O .
A o B |: Multiplexer Owerhead
D7/~ 000000 | De--/— 000000 | DE/-f 0000 STM-1 Charnel Binary
D10/--/— 00 00 00 Di1/-/— 00 00 00 D124~/ 00 o I1 El ‘ ‘
[ 00000 | e oo | e I:UU o HiHLHL  [oooooo |HeMzHz  [ooooon | HymMaMa  [oooooo
E2/B2/B2 000000 | K1/-/- 000000 | K2j-/- 00 00 00
D4f~/~ 000000 | DS/ 000000 | D&/~ 00 00 00
D7f—f— 00 00 00 Daf—f-- 00 00 00 D9/~ 00 00 00
D10f-/- 00 00 00 D11/~ 00 00 00 D12/ 00 00 00
S1/-/-- 00 00 00 oferf- 00 00 00 E2f-/-- 00 00 00

Multiplex Section Overhead

» STM-1 Channel: Select the timeslot number that will be used for the
test. Choices are 1 for STM-1, 1 to 4 for STM-4, 1 to 16 for STM-16, and 1
to 64 for STM-64. The default setting is 1.

\/

Binary: Allows either displaying all overhead values in binary (when
the Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). This Binary check box is cleared by default.

H1 and H2: Pointer
H3: Pointer Action
B2: BIP-8

Y Y VYYy

K1 and K2: Automatic Protection Switching (APS)
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» D4 through D12: Data Communications Channel (DCC)
» S1: Synchronization Status.
>» MO orMl

MO: REI-L [STM-1 channel 1 of a STM-0Oe signal; STM-1 channel 2 of an
STM-64 signal]

M1: REI-L [STM-1 channel 1 of a STM-1e or STM-10 signal; STM-1
channel 3 of an STM-4/16/64 signal]

Undefined “--” for all other timeslots not covered by MO and M1.

» E2: Orderwire
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Multiplex Section APS/Advanced OH TX/RX
(SDH)

The APS/Advanced MS OH TX allows changing the multiplex transport

overhead information to be transmitted while the APS/Advanced MS OH

RX allows verification of the multiplex transport overhead information
received.

Press Main, Test, SDH, MS, and APS/Adv OH TX/RX.

M5 TX [ M5 Rx ” OH TX “ aHRx JE NP AP ady OH RX

OH Encoders e ey

APS{Ady OH RY

25 Bits (H1) M5 TX || MSRX " OH TX ” OHRX “APS]AE‘V OHTx A

10 j OH Decoders

Bits 5-2 (Synchronization Status Message) S8 Bits (H1)

|Quahty Unknown (0000}

apo Bits 5-8 (Synchronization Status Message)

Switching Mode ‘ ‘

|L\near El APS

Switching Mode
K1 K2
Li

Request Protected Channel I inear lz‘

[NorRequest (a000) [=] Jo-mu | Kt (2

Channel Architecture Request Protected Channel

[o- ru [~] [1e1 =|| E | - |

Operation Mode Channel Architecture
Reserved (000} - |" ‘ |
Operation Mode

» Switching Mode

Allows the switching mode selection and is available on both TX and
RX tabs. Choices are Linear and Ring. The default setting is Linear.
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> Kl

» Request: Bits 1 through 4 of the K1 byte. The default setting is No
Request (0000). Refer to K1 on page 187 for available/possible
choices.

» Channel ID/Destination Node ID: Bits 5 through 8 of the K1 byte.
Channel if available with Linear switching mode while Destination
Node ID is available with Ring switching mode. The default setting
is Null Channel for Linear switching mode and 0 for Ring
switching mode. Refer to Channel/Destination Node ID on
page 188 for available/possible choices.

» Protected Channel/Source Node ID: Bits 1 through 4 of the K2
byte. Protected Channel is available with Linear switching mode
while Source Node ID is available with Ring switching mode. The
default setting is Null Channel for Linear switching mode and 0 for
Ring switching mode. Refer to K2 on page 189 for
available/possible choices.

» Architecture/Bridge Request: Bit 5 of the K2 byte. Architecture is
available with Linear switching mode while Bridge Request is
available with Ring switching mode. The default setting is 1+1 for
Linear switching mode and Short Path Request for Ring
switching mode. Refer to K2 on page 189 for available/possible
choices.
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» Operation Mode: Bits 6 through 8 of the K2 byte. The default
setting is Reserved (000) for Linear switching mode and Idle for
Ring switching mode.

Bits 6 to 8 Linear mode Ring mode
000 Reserved Idle

001 Reserved Bridged

010 Reserved Bridged and Switched
011 Reserved Extra Traffic - Protection
100 Unidirectional Reserved

101 Bidirectional Reserved

110 MS-RDI MS-RDI

111 MS-AIS MS-AIS

SS Bits (H1)
» Bits 5 and 6 of the H1 byte represent the SS bits.

SS Bits Description
00 SONET
01 Undefined
10 SDH
11 Undefined
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Bits 5-8 (Synchronization Status Message)

» Bits 5 through 8 of the S1 byte are used to convey synchronization
status of the NE. The default setting is Synchronized - Traceability
Unknown (0000). Choices are:

thi;ss Description thi:ss Description

0000 |Quality Unknown 1000 |SSU-B

0001 |Reserved 1001 |Reserved

0010 |ITU G.811 (PRC) 1010 |Reserved

0011 |Reserved 1011 |ITU-T G.813 Option I (SEC)
0100 |SSU-A 1100 |Reserved

0101 |Reserved 1101 |Reserved

0110 |Reserved 1110 |Reserved

0111 |Reserved 1111 |Do not use for synchronization
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HOP TX (SDH)

Press Main, Test, SDH, HOP, and HOP TX.

EERES HOP R " OHTX " OH RX " Ptr T " Ptr Rx "TCM TH " TCM RX " PH I
Alarmn Generation

Type

A1U-A15 j OnfOff @
Error Injection

Manual

Tyne Arnount:

P
Automated

Type Rate

EE] =] [Lae02 ||| continuaus

On/Off @

J1 Trace
\:‘ Enable Trace

Error Injection
Allows Manual or Automated error injection methods.

» Type: The following errors are available: B3 (BIP-8, Bit-Interleave Parity
- 8 bits) and HP-REI (High Order path - Remote Error Indicator).
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For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.
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Alarm Generation
Allows Continuous alarm generation method.
» Type

AU-AIS (Administrative Unit - Alarm Indication Signal): Generates an
all-ones patterns over the H1, H2, H3, and SPE.

HP-RDI (High Order Path - Remote Defect Indication): Generates a
“100” pattern for bits 5, 6 and 7 of the G1 byte.

ERDI-SD (Enhanced RDI - Server Defect): Generates a “101” pattern for
the bits 5, 6 and 7 of the G1 byte.

ERDI-CD (Enhanced RDI - Connectivity Defect): Generates a “110”
pattern for the bits 5, 6 and 7 of the G1 byte.

ERDI-PD (Enhanced RDI - Payload Defect): Generates a “010” pattern
for the bits 5, 6 and 7 of the G1 byte.

H4-LOM (H4 - Loss Of Multiframe) (available with TU-11,.TU-12 and
TU-2): Generates a wrong H4 byte multiframe indicator
sequence.AU-LOP (Administrative Unit - Loss Of Pointer): Generates a
non-valid pointer.

HP-UNEQ (High Order Path - Unequipped): Generates an all-ones
pattern over POH and SPE.

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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J1 Trace

» Format: Displays the J1 value in 16 or 64 bytes format. The default
setting is 16 bytes.

» Message: Enter the J1 trace value in 16 or 64 bytes format as selected.
The default message is EXFO SONET/SDH for 16 bytes and EXFO
SONET/SDH Analyzer high order path trace test message for 64
bytes. However, with VCAT/LCAS the default message will be EXFO
followed by the VCG number (VCAT and LCAS) and the SQ (VCAT
only) number (for example EXFO-VCG1-SQO) for both 16 and 64 bytes
formats.

» Enable Trace: Generates the defined J1 Trace message when the
Enable Trace check box is selected. The Enable Trace check box has
to be selected to give access to the trace format and message. When
the Enable Trace check box is not selected, the JO 1-byte format is
used and can be configured from the HOP OH TX (SDH) on page 279.

Note: [6-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up fo
62-bytes (<Cp> and <Lg> bytes will be added at the end for a total of 64
bytes).
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HOP RX (SDH)

Press Main, Test, SDH, HOP, and HOP RX.

e~ ) o e o e I

Alarm Analysis

HC

& @ ERDI-SD |-
& @ ERDI-CD |-
® @ ERDI-PD |-

Seconds

HC Seconds  H C Seconds
se:us [ |ee

se:ncr[  Jee

L X *e

oo prol [
Error Analysis

Seconds Count Rate
J1 Trace
Received Message B Enable HP-TIM

Error Analysis

» B3 (BIP-8, Bit-Interleave Parity - 8 bits): The B3 error indicates a
High Order Path parity error by performing an even-parity check

over all bits of the previous VC-N.

» HP-REI (High Order Path - Remote Error Indicator): The HP-REI
error is declared when bits 1 through 4 of the G1 byte contain one
pattern from the following binary range: “0001” through “1000” (1
to 8) (located in every STM-1 of an STM-n signal).
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Alarm Analysis

» AU-AIS (Administrative Unit - Alarm Indication Signal): The AU-AIS
alarm is declared when the H1 and H2 bytes contain an all-ones
pattern in three consecutive frames.

» AU-LOP (Administrative Unit - Loss Of Pointer): The LOP alarm
indicates that a valid pointer is not found in N consecutive frames
(where 8 <N < 10), or that N consecutive NDFs (“1001” pattern) are
detected (non-concatenated payloads).

» H4-LOM (H4 - Loss Of Multiframe): For TU structured optical frames,
the H4-LOM alarm indicates that the system loss track of the H4 byte
multiframe indicator sequence.

» HP-RDI (High Order Path - Remote Defect Indication): The HP-RDI
alarm is declared when bits 5, 6 and 7 of the G1 byte contain the “100”
or “111” pattern in five consecutive frames.

» HP-TIM (High Order Path - Trace Identifier Mismatch): The HP-TIM
defect indicates that the received J1 Trace doesn’t match the expected
message value. The HP-TIM alarm result is only available when Enable
HP-TIM check box from J1 Trace section has been selected.

» HP-PLM (High Order Path - Payload Label Mismatch): The HP-PLM is
declared upon receipt of five consecutive frames with mismatched VC
signal labels (C2 byte).

» HP-UNEQ (High Order Path - Unequipped): HP-UNEQ is declared
when the C2 bytes contain “00 H” in five consecutive frames.

» ERDI-SD (Enhanced RDI - Server Defect): The ERDI-SD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “101” pattern
in five consecutive frames.
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ERDI-CD (Enhanced RDI - Connectivity Defect): The ERDI-CD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “110” pattern
in five consecutive frames.

ERDI-PD (Enhanced RDI - Payload Defect): The ERDI-PD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “010” pattern
in five consecutive frames.

J1 Trace

>

Received Message: Displays the J1 value in 16-bytes or 64-bytes
format. The <crc7> represents the CRC-7 for a 16-bytes format. The
last two bytes of a 64-bytes format, <Cg> and <Lg>, represent
respectively a carriage return and a line feed.

Enable HP-TIM: Enables the Trace Identifier Mismatch for the
expected message defined when the Enable HP-TIM check box is
selected. The Enable HP-TIM check box has to be selected to give
access to the expected trace format and message.When the Enable
HP-TIM check box is cleared, the J1 1-byte is available from the HOP
OH RX (SDH) on page 279.

Expected Message: Allows entering the message that is expected. J1
value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer high
order path trace test message for 64 bytes. However, with VCAT/LCAS
the default message will be EXFO followed by the VCG number (VCAT
and LCAS) and the SQ (VCAT only) number (for example
EXFO-VCG1-SQO) for both 16 and 64 bytes formats.

Expected Format: Allows the selection of the format expected.
Choices are 16 or 64 bytes. The default setting is 16 bytes.

FTB-8100 Series Transport Blazer



SDH Tabs
HOP OH TX/RX (SDH)

HOP OH TX/RX (SDH)

The HOP OH TX allows changing the high order path transport overhead
information to be transmitted while the HOP OH RX allows verification of
the high order path transport overhead information received.

Press Main, Test, SDH, HOP, and OH TX/RX.

—_—
[ Ptr RX ”T(M T= ” TCM R ‘ HOP Tx

HOP Tx || HOP R [NEERES

OH RX ” Ptr Tx

o Sl [ [ o] ]

Owerhead

Overhead
| |Enable HP-PLM/HP-UNEQ

D et D i) Expected Path Signal Labal

n 1 |- |Asynchmnuus mapping of 34M/45M in C-2 El
(e SIEE] et (E2) B3 |- Path Signal Label (C2)

C2 |04 |Asynchmnuus mapping of 34M/45M in C-2 [+ ) ‘ | ‘ |

F2 F2 |-

Ha |-

F2 [~

K3 |-

M1 |-

Path Overhead

» Binary: Allows either displaying all overhead values in binary (when
the Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). This Binary check box is cleared by default.

» J1: Trace. J1 is only available when Enable Trace from the HOP TX
(SDH) on page 272 is disabled.

» B3: BIP-8. This byte is not programmable from the HOP OH TX tab.

» C2: Path Signal Label. Entering a C2 byte will automatically update the
Path Signal Label (C2) selection and vice versa.

» G1: Path Status
» F2: User Channel
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» H4: Multiframe Indicator. This byte is not programmable with LOP or

VCAT.

» F3: User Channel

» K3: Automatic Protection Switching (APS)

» NI1: (Network operator byte) Tandem Connection Monitoring (TCM)

Path Signal Label (C2)

The C2 byte is allocated to indicate the content of the VC, including the

status of the mapped payloads.

Cc2 . - Cc2 . .-
(Hex.) Description (Hex.) Description
002 Unequipped or 17 Reserved (SDL self-synch scrambler)
supervisory-unequipped
01 Reserved (Equipped - 18 Mapping of HDLC/LAPS
Non-Specific)
02 TUG Structure 19 Reserved (SDL set-reset scrambler)
03 Locked TU-n 1A Mapping of 10 Gbps Ethernet (IEEE 802.3)
04 Asynchronous Mapping of || 1B GFP
34M/45M in C-3
05 Experimental Mapping 1C Mapping 10 Gbps FC
12 Asynchronous Mapping of || 20 Asynchronous Mapping of ODUk
140M in C-4
13 ATM Mapping CF Reserved (obsolete HDLC/PPP framed)
14 MAN DQDB FE Test Signal, ITU-T 0.181 specific mapping
15 FDDI [3]-[11] Mapping FF2 | VC-AIS (TCM)
16 Mapping of HDLC/PPP

a. These values cannot be selected as Expected Path Signal Label.

280
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For HOP OH RX tab only:
» Expected Path Signal Label: Allows selecting the expected Path Signal
Label.

» Enable HP-PLM/HP-UNEQ (High Order Path - Payload Label Mismatch
/ Unequipped): Enables the Payload Label Mismatch and Unequipped

monitoring..
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LOP TX (SDH)

Note: See LOP TX (SDH, TU-3 path) on page 291 for TU-3 path test case.

Press Main, Test, SDH, LOP, and LOP TX.

woe s [ om7a [ ome [ [ e [rovme [ramme [ ow |
Alarm Generation

Type

TU-AIS - onjoff @
Errar Injection

Manual

Type Arnount

Autornated

Type Rate

EIP-2 +] [t.7803 ||| continuous

onfoff @

12 Trace

D Enable Trace

Error Injection
Allows Manual or Automated error injection methods.

» Type: The following errors are available: BIP-2 (Bit-Interleave Parity - 2
bits) and LP-REI (Low Order Path - Remote Error Indicator).
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For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.
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Alarm Generation
Allows Continuous alarm generation method.
» Type: The following errors are available:

TU-AIS (Tributary Unit - Alarm Indication Signal): Generates an all-ones
pattern for the V1 and V2 bytes of the TU path and payload.

LP-RDI (Low Order Path - Remote Defect Indication): Generates “1”
for the bit 8 of the V5 byte and a “00” pattern for bits 6 and 7 of the K4
byte.

ERDI-SD (Enhanced RDI - Server Defect): Generates a 101 pattern for
bits 5, 6, and 7 of the K4 byte, and 1 for bit 8 of the V5 byte.

ERDI-CD (Enhanced RDI - Connectivity Defect): Generates a 110
pattern for bits 5, 6, and 7 of the K4 byte, and 1 for bit 8 of the V5 byte.

ERDI-PD (Enhanced RDI - Path Payload Defect): Generates a “010”
pattern for bits 5, 6, and 7 of the K4 byte, and “0” for bit 8 of the V5 byte.

LP-RFI (Low Order Path - Remote Failure Indication) (available with
VC-11 only): Generates “1” for the bit 4 of the V5 byte.

TU-LOP (Tributary Unit - Loss of Pointer): Generates a non-valid
pointer.

LP-UNEQ (Low Order Path - Unequipped): Generates unequipped LP
signal label (bits 5 through 7 of V5 byte are set to “000”).

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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J2 Trace

» Enable Trace: Enable Trace, when enabled, generates the J2 Trace
message defined. Enable Trace has to be enabled to give access to the
trace format and message. When the J2 Trace is disabled, the J2 1-byte
format is used and can be configured from the LOP OH TX/RX (SDH,
TU-3 path) on page 298.

» Format: Select the display format for J2. Choices are 16 and 64 bytes.
The default setting is 16-bytes.

» Message: Enter the J2 value in 16-bytes or 64-bytes format as selected.
The default message is EXFO SONET/SDH for 16 bytes and EXFO
SONET/SDH Analyzer low order path trace test message for 64
bytes. However, with VCAT/LCAS the default message will be EXFO
followed by the VCG number (VCAT and LCAS) and the SQ (VCAT
only) number (for example EXFO-VCG1-SQO) for both 16 and 64 bytes
formats.

Note: [6-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up fo
62-bytes (<Cr> and <Lg> bytes will be added at the end for a total of 64
bytes). J1 value should be ASCII suitable characters including the ITU T.50
Characters on page 50.
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LOP RX (SDH)

Note: See LOP RX (SDH, TU-3 path) on page 295 for TU-3 path test case.

Press Main, Test, SDH, LOP, and LOP RX.

Lop T [EEEEES) ot TX ” OH RX ” Pir Tx [ Pir % ”TCM T* ”TCM RX ” M ‘
Alarrn Analysis
HC Seconds  H C Seconds H C Seconds
eoTias [ |ee eewois [ |
seTUR[-  |ee® se oD [ |
se il [ [ee® semuFn [ |
sem [ |
Errar Analysis
HC Seconds Count Rate
12 Trace
Received Message [__|Enable LP-T™

Error Analysis

BIP-2 (Bit-Interleave Parity - 2 bits): The BIP-2 error indicates a Low
Order Path parity error by performing a routine even-parity check over
all bytes of the previous VC frame.

>

LP-REI (Low Order Path Remote Error Indicator): The LP-REI error is
declared when bit 3 of the V5 byte is set to “1”.

Refer to Alarm/Error Measurements on page 44 for H/C LEDs, Seconds,
Count, and Rate information.

Note:
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Alarm Analysis

» TU-AIS (Tributary Unit - Alarm Indication Signal): The TU-AIS alarm is
declared when V1 and V2 bytes for the TU path contain an all-ones
pattern in five consecutive superframes.

» TU-LOP (Tributary Unit - Loss Of Pointer): The TU-LOP alarm indicates
that a valid pointer is not found in N consecutive superframes (where 8
<N <10), or if N consecutive NDFs (“1001” pattern) are detected.

» LP-RDI (Tributary Unit - Remote Defect Indication): The LP-RDI alarm
is declared when bit 8 of V5 byte contains “1” in five consecutive TU
superframes while bits 6 and 7 of the K4 byte contain the “00” or “11”
pattern.

» LP-RFI (Low Order Path - Remote Failure Indication) (available with
VC-11 only): The LP-RFI alarm is declared when bit 4 of V5 byte
contains “1” in five consecutive superframes.

» LP-TIM (Low Order Path - Trace Identifier Mismatch): The LP-TIM
defect indicates that none of the sampled LP trace strings match the
expected message value. The LP-TIM alarm result is only available
when LP-TIM from J2 Trace section has been enabled.

» LP-PLM (Low Order Path - Payload Label Mismatch): The LP-PLM is
declared upon receipt of five consecutive superframes with
mismatched LP Signal (bits 5 through 7 of the V5 byte are “000”, “001”
or “1117)

» LP-UNEQ (Low Order Path - Unequipped): LP-UNEQ is declared when
bit 5 through 7 of the V5 byte contain “000” for five consecutive
superframes.

» ERDI-SD (Enhanced RDI - Server Defect): The ERDI-SD alarm is
declared when bits 5, 6, and 7 of the K4 byte contain the “101” pattern,
and bit 8 of the V5 byte contain “1”, in five consecutive LP superframes.
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» ERDI-CD (Enhanced RDI - Connectivity Defect): The ERDI-CD alarm is

declared when bits 5, 6, and 7 of the K4 byte contain the “110” pattern,
and bit 8 of the V5 byte contain “1”, in five consecutive LP superframes.

ERDI-PD (Enhanced RDI - Path Payload Defect): The ERDI-PD alarm is
declared when bits 5, 6, and 7 of the K4 byte contain the “010” pattern,
and bit 8 of the V5 byte contain “0”, in five consecutive LP superframes.

Note: Refer to Alarm/Error Measurements on page 44 for H/C LEDs, and Seconds
information.

J2 Trace

>

Received Message: Displays the J2 value in 16-bytes or 64-bytes
format. The <crc7> represents the CRC-7 for a 16-bytes format. The
last two bytes of a 64-bytes format, <Cgr> and <Lg>, represent
respectively a carriage return and a line feed.

Enable LP-TIM (Low Order Path - Trace Identifier Mismatch): Allows
enabling the Trace Identifier Mismatch for the expected message
defined. Enable LP-TIM has to be enabled to give access to the
expected trace format and message. When Enable LP-TIM is disabled,
the J2 1-byte is available from the LOP OH TX/RX (SDH) on page 289.

Expected Message: Allows entering the message that is expected. J2
value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer high
order path trace test message for 64 bytes. However, with VCAT/LCAS
the default message will be EXFO followed by the VCG number (VCAT
and LCAS) and the SQ (VCAT only) number (for example
EXFO-VCG1-SQO) for both 16 and 64 bytes formats.

Expected Format: Allows the selection of the format expected.
Choices are 16 or 64 bytes. The default setting is 16 bytes.
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LOP OH TX/RX (SDH)

The LOP OH TX allows changing the low order path transport overhead
information to be transmitted while the LOP OH RX allows verification of
the low order path transport overhead information received.

Note: See LOP OH TX/RX (SDH, TU-3 path) on page 298 for TU-3 path test case.

Press Main, Test, SDH, LOP, and OH TX/RX.

LOP TX

) - [ ol ) e e

Overhead

D Binary LOP TX || LOP RX “ OH Tx  [RalRH Ptr TX ” Ptr RX ” TCM TX ” TCMRX ” P }
Path Signal Label (v5)

Ve | Asynchronols Cverhead [ ] Enable Lo-PLMALE-UNE

= o I:I EIR Expected Path Signal Label

Nz |00 Vs |- |Asvmchrnnnus =]

K4 |01

2z |-

Path Signal Label (WS)
Yo |z |

K4 -

Path Overhead

Enter the path overhead values in hexadecimal or binary.

» Binary allows either displaying all overhead values in binary (when

enabled) or hexadecimal (when disabled). This setting is disabled by
default.

» V5 (VC Path Overhead)

J2 (Path Trace). J2 is only available when Enable Trace from the LOP
TX (SDH) on page 282 is disabled.

» N2 (Network operator byte) Tandem Connection Monitoring

» K4 (Extended signal label)
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Path Signal Label (V5)

The V5 byte is allocated to indicate the content of the VC path, including
the status of the mapped payloads.

Bits 5, 6, 7 of V5

Description

0002 Unequipped or supervisory-unequipped
001 Reserved (Equipped - Non-specific)

010 Asynchronous

011 Bit Synchronous

100 Byte Synchronous

101

Extended Signal Label

110

Test Signal, ITU-T 0.181 specific mapping

1112

VC-AIS (TCM)

a. These bytes cannot be selected in receive mode.

For HOP OH RX tab only:

» Expected Path Signal Label: Allows selecting the expected Path Signal

Label.

» Enable LP-PLM/LP-UNEQ (Low Order Path - Payload Label Mismatch /
Unequipped): Allows enabling the Signal Label Mismatch for the
expected message defined.
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LOP TX (SDH, TU-3 path)
Press Main, Test, SDH, LOP, and LOP TX.

LOP RX " OHTX " OHRX " Ptr TX " Ptr RX “TCM TH " TCM RX " P I
Alarmn Generation
Type
TU-AIS - onjoff @
Error Injection
Manual
Tyne Amount
P
Automated
Type Rate
EE] =] [ae0z ||| continuous
On/Off @
J1 Trace
\:‘ Enable Trace

Error Injection

Allows Manual or Automated error injection methods.

» Type: The following errors are available: B3 (BIP-8, Bit-Interleave Parity
- 8 bits) and LP-REI (Low Order Path - Remote Error Indicator).
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292

For Manual method:

» Amount: Select the amount of manual error to be generated. Choices
are 1 through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

For Rate method:

» Rate: Select the injection rate for the selected error. The rate must be
within the minimum and maximum values specified.

» Continuous: Generates the selected error to its theoretical maximum
rate when the Continuous check box is selected. The Continuous
check box is cleared by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected error at the rate specified or at its theoretical maximum rate
when the Continuous check box is selected. This setting is disabled
(Off) by default.

FTB-8100 Series Transport Blazer



SDH Tabs
LOP TX (SDH, TU-3 path)

Alarm Generation
Allows Continuous alarm generation method.
» Type: The following errors are available:

TU-AIS (Tributary Unit - Alarm Indication Signal): Generates an all-ones
patterns for the path and payload.

LP-RDI (Low Order Path - Remote Defect Indication): Generates a
“100” pattern for bits 5, 6 and 7 of the G1 byte.

ERDI-SD (Enhanced RDI - Server Defect): Generates a “101” pattern for
the bits 5, 6 and 7 of the G1 byte.

ERDI-CD (Enhanced RDI - Connectivity Defect): Generates a “110”
pattern for the bits 5, 6 and 7 of the G1 byte.

ERDI-PD (Enhanced RDI - Path Payload Defect): Generates a “010”
pattern for the bits 5, 6 and 7 of the G1 byte.

TU-LOP (Tributary Unit - Loss of Pointer): Generates a non-valid
pointer.

LP-UNEQ (Low Order Path - Unequipped): Generates samples of
unequipped signal labels (C2 is set to “00 H”).

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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Note:

J1 Trace

>

Enable Trace: Enable Trace, when enabled, generates the J1 Trace
message defined. Enable Trace has to be enabled to give access to the
trace format and message. When the J1 Trace is disabled, the J1 1-byte
format is used and can be configured from the LOP OH TX on page
289.

Format: Displays the J1 value in 16-bytes or 64-bytes format. The
default setting is 16-bytes.

Message: Enter the J1 trace value in 16 or 64 bytes format as selected.
The default message is EXFO SONET/SDH for 16 bytes and EXFO
SONET/SDH Analyzer low order path trace test message for 64
bytes. However, with VCAT/LCAS the default message will be EXFO
followed by the VCG number (VCAT and LCAS) and the SQ (VCAT
only) number (for example EXFO-VCG1-SQO) for both 16 and 64 bytes
formats.

16-bytes selection allows typing up to 15 bytes (a CRC-7 byte will be added
in front for a total of 16 bytes). 64-bytes selection allows typing up fo
62-bytes (<Cp> and <Lg> bytes will be added at the end for a total of 64
bytes). J1 value should be ASCII suitable characters including the ITU T.50
Characters on page 50.
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LOP RX (SDH, TU-3 path)

Press Main, Test, SDH, LOP, and LOP RX.

T - () e I

Alarm Analysis

HC Seconds  H C Seconds  H C Seconds

e TuAas [ |e® oo oy [ |

s TR [ee® ee o [ |
(X ] e®uFD [ |

seLel - |

Error Analysis

HC Seconds Count: Rate

®®E:

R — | —

J1 Trace
Received Message [_|Enable LP-TIM

Error Analysis

» B3 (BIP-8, Bit-Interleave Parity - 8 bits): The B3 error indicates a High
Order Path parity error by performing a routine even-parity check over
all High Order Path bits of the previous VC-N.

» LP-REI (Low Order Path Remote Error Indicator): The LP-REI error
indicates the count of B3 errors detected.

Note: Refer to Alarm/Error Measurements on page 44 for H/C LEDs, Seconds,
Count, and Rate information.
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Alarm Analysis

» TU-AIS (Tributary Unit - Alarm Indication Signal): The TU-AIS alarm is
declared when the H1 and H2 bytes contain an all-ones pattern in three
consecutive frames

» TU-LOP (Tributary Unit - Loss Of Pointer): For non-concatenated
payloads, the TU-LOP alarm indicates that a valid pointer is not found
in N consecutive frames (where 8 < N < 10), or N consecutive NDFs
(“1001” pattern) are detected.

» LP-RDI (Tributary Unit - Remote Defect Indication): The LP-RDI alarm
is declared when bits 5, 6 and 7 of the G1 byte contain the “100” or
“111” pattern in five consecutive frames.

» LP-TIM (Low Order Path - Trace Identifier Mismatch): The LP-TIM
defect indicates that none of the sampled path trace strings match the
expected message value. The LP-TIM alarm result is only available
when LP-TIM from J1 Trace section has been enabled.

» LP-PLM (Low Order Path - Payload Label Mismatch): The LP-PLM is
declared upon receipt of five consecutive frames with mismatched VC
signal labels.

» LP-UNEQ (Low Order Path - Unequipped): LP-UNEQ is declared when
the C2 bytes contain “00 H” in five consecutive frames.

» ERDI-SD (Enhanced RDI - Server Defect): The ERDI-SD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “101” pattern
in five consecutive frames.
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» ERDI-CD (Enhanced RDI - Connectivity Defect): The ERDI-CD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “110” pattern
in five consecutive frames.

» ERDI-PD (Enhanced RDI - Path Payload Defect): The ERDI-PD alarm is
declared when bits 5, 6 and 7 of the G1 byte contain the “010” pattern
in five consecutive frames.

Note: Refer to Alarm/Error Measurements on page 44 for H/C LEDs, and Seconds
information.

J1 Trace

» Received Message: Displays the J1 value in 16-bytes or 64-bytes
format. The <crc7> represents the CRC-7 for a 16-bytes format. The
last two bytes of a 64-bytes format, <Cgr> and <Lg>, represent
respectively a carriage return and a line feed.

» Enable LP-TIM (Trace Identifier Mismatch - Path): Allows enabling the
Trace Identifier Mismatch for the expected message defined. Enable
LP-TIM has to be enabled to give access to the expected trace format
and message. When Enable LP-TIM is disabled, the J1 1-byte is
available from the LOP OH RX (SDH, TU-3 path) on page 298.

» Expected Message: Allows entering the message that is expected. J1
value should be ASCII suitable characters. The default message is
EXFO SONET/SDH for 16 bytes and EXFO SONET/SDH Analyzer high
order path trace test message for 64 bytes. However, with VCAT/LCAS
the default message will be EXFO followed by the VCG number (VCAT
and LCAS) and the SQ (VCAT only) number (for example
EXFO-VCG1-SQO0) for both 16 and 64 bytes formats.

» Expected Format: Allows the selection of the format expected.
Choices are 16 or 64 bytes. The default setting is 16 bytes.
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LOP OH TX/RX (SDH, TU-3 path)

The LOP OH TX allows changing the low order path transport overhead
information to be transmitted while the LOP OH RX allows verification of
the low order path transport overhead information received.

Press Main, Test, SDH, LOP, and OH TX/RX.

LOP TX | LOPRX | OH TX Ptr TX | PtrRX [ TCM TX | TCMRX P

Path Signal Label (C2)

Overhead

1

B3 |-
2 |-

G1

2 [~
He [~
F3 |-
K3 [
NL [~

\:‘ Binary

D Enable LP-PLM/LP-UNEQ

Expected Path Signal Label

|A;w‘vchmnnu; mapping of 34Kf45K in C-2] v |

Path Signal Label (C2)

]

LORP TX W OHRX || Ptr TX | PtrRX || TCM TX || TCMRX PM
Overhead

[ Jainary

.

Path Signal Label (C2)

cz [o4 |Asynchmnnus mapping of 34M/45M in -2 v |

G1 |02

F2 |00

H4 100

&

€

e

The C2 byte is allocated to indicate the content of the VC, including the
status of the mapped payloads. See Path Signal Label (C2) on page 280 for

available/possible choices.

For LOP OH RX tab only:

» Expected Path Signal Label: Allows selecting the expected Path Signal

Label.

» Enable LP-PLM/LP-UNEQ (Low Order Path - Payload Label Mismatch /
Unequipped): Allows enabling the Signal Label Mismatch for the

expected message defined.
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Path Overhead

» Binary: Allows either displaying all overhead values in binary (when
enabled) or hexadecimal (when disabled). This setting is disabled by
default.

J1: Trace

B3: BIP-8. This byte is not programmable from the HOP OH TX tab.
C2: Path Signal Label

G1: Path Status

F2: User Channel

H4: Multiframe Indicator

F3: User Channel

K3: Automatic Protection Switching (APS)

YYVYYVYVYVYYVYY

N1: (Network Operator) Tandem Connection Monitoring (TCM)
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14 PDH Tabs

The PDH tabs allow configuration of different test parameters and to view
the test status and results.

Note: The available tabs listed are a function of the test path activated.

Signal Tab Page

E0/64K E0/64K TX 302
E0/64K RX 305

E1/2M E12MTX 310
E1/2M RX 310
Performance Monitoring (PM)? 361

E2/8M E2/8M TX 313
E2/8M RX 315
Performance Monitoring (PM)? 361

E3/34M E3/34M TX 317
E3/34M RX 319
Performance Monitoring (PM)? 361

E4/140M E4/140M TX 321
E4/140M RX 323
Performance Monitoring (PM)? 361

a. This tab is described in the Common Tabs section.
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E0/64K TX

E0/64K TX

Press Main, Test, DSn/PDH, EO, and E0 TX.

o]
Configuration
@ Enable EO

EORX }
Configuration
EO Mode B
G4 : IZIEnab\E EO
Zero Code Suppression EO Mode
Mone : Bk
oo Zero Code Suppression
Payload Content Mone
1 H 3 4 s 3 7 1ds
Patem  Pattem  Patem Patem  Patem  Pamem  Patem | [7F Payload Corttent
& k] 10 11 1z 13 14 15 I:\ Binary 1 2 E] 4 5 3 7 Ide
Patters  Patiem  Pattem  Patem  Patiem  Pattem  Patiem  Pattem Pater | Pafiam  Pattem  Patiem  Paiem  Patteam  Pattam
7 18 13 20 21 22 23 8 a 10 1 12 13 14 15 D i
Paien  Paten Pauem  Patem  Patem  Patem Pavem | [0S Pattem  Pattem  Pattem  Pattem  Patem  Pattem  Pattem  Patiem E5ip
1004 Hz
24 25 26 27 25 23 30 31 0 21 2 23 T
Pattem  Patiem  Pattem  Pattem  Pattem  Patiem  Patiem  Pattem Patem  Paftem  Pattem  Paltam  Pattem  Pattam  Pattem  Patlem | TO00C
1004 Hz :
Payload Content 24 F 26 7 - 23 30 31
attern et al Pattem  Pattem  Pattem  Pattem  Patem  Pattem  Pattem  Pattem
Payload Content
Patterm [~] et 4l

Note: E0/64K TX configuration is not available when the selected framing from
the E1/2M TX on page 307 is unframed. The framing structure PCM-30 and
PCM30 CRC-4 have 30 channel timeslots while PCM-31 and PCM-31 CRC-4
have 31 channel timeslots.

Configuration

» Enable EQ: Allows the activation of E0/64K testing. This setting is
disabled (Off) by default unless otherwise set during the test setup.

» EO0 Mode: Allows the selection of the channel timeslot data rate for the
pattern payload content. Choices are 56K and 64K. The default setting
is 64K.

56K: A timeslot data rate of 56 Kbps uses 7 bits to carry the payload
information.

64K: A timeslot data rate of 64 Kbps uses 8 bits to carry the payload
information.
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» Zero Code Suppression: Allows the selection of the Zero Code
Suppression (ZCS) method used to replace the all-zero bytes of all Idle
and Tone payload contents. The ZCS mechanism is a global parameter
meaning that all channel timeslots configured with Tone/Idle data, use
the same ZCS method. Choices are None and Jammed Bit 8. The
default setting is None.

None: No Zero Code Suppression
Jammed Bit 8: Every 8th (LSB) bit is forced to 1.

Note: Bit 8 is the Least-Significant Bit (LSB) and bit 1 is the Most-Significant Bit
(MSB).

Bit # 1 2 3 4 5 6 7 8
MSB LSB
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304

Note:

Payload Content

Select the payload content by pressing once or several times on each
timeslot until the desired content appears (or use the Set All buttons).
Choices are Pattern, Idle, and Tone. The default setting is Pattern.

>
>

Pattern: Uses the selected pattern from the Pattern TX on page 335.

Idle: Uses the Idle code byte from the Idle field. Choices are 00 to FF.
The selected Idle code applies to all timeslots set to Idle. The default
setting is 7F.

Binary: Allows either displaying the Idle code values in binary (when
enabled) or hexadecimal (when disabled). This setting is disabled by
default.

Tone: Allows the selection of a tone for digital milliwatt testing. The
signal output power, when converted to analog, is 0 dBm. Choices are
1000 Hz and 1004 Hz. The selected Tone applies to all timeslots set to
Tone. The default setting is 1004 Hz.

Payload Content: Allows the selection of the payload content that will
be applied when pressing Set All. Choices are Pattern, Idle, and Tone.

Set All: Allows to set the payload content of all timeslots to the selected
payload content with its Pattern, Idle, or Tone value.

The timeslots set to Idle or Tone can be changed from Idle to Tone and vice
versa even when the test is running; the Idle and Tone values can also be
changed.
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E0/64K RX

Press Main, Test, DSn/PDH, EQ, and E0 RX.

|
@ Enable EO
EO Mode Configuration

E Enable EQ

EQ Mode

Payload Content

Payload Content:

Pavyload Content

Payload Content

Note: E0/64K RX configuration is not available when the selected framing from
the E1/2M RX on page 310 is unframed. The framing structure PCM-30 and
PCM30 CRC-4 have 30 channel timeslots while PCM-31 and PCM-31 CRC-4
have 31 channel timeslots.

Configuration

Note: See E0/64K TX on page 302 for more information on Enable E0 and EO
Mode.
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Payload Content

Note: Payload content configuration is only available for decoupled test mode,
otherwise the payload content is coupled with the E0/64K TX configuration.

Select the payload content by pressing once or several times on each
timeslot until the desired content appears (or use the Set All buttons).
Choices are None and Pattern. The default setting is Pattern.

» Pattern: Uses the pattern from the received signal.
» None: Does not use the pattern.

» Set All: Allows to set the payload content of all timeslots with (Pattern)
or without (None) the selected Pattern.
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=T

Configuration Alarm Generation

Framing Type

| —

Spare Bits Error Injection

Sig Si Manual

ll_E[ II_EI Type Amount

1 E[ 1 EI Autornated

Sap Sar Type Rate

1 I [Fas [+] 10502

5,

TS16Frame OBt S, 7, 8

111

= =

Configuration

Note:

PDH Tabs
E12M TX

Framing: Select the framing that will be used for transmission. Choices are
Unframed, PCM30, PCM30 CRC-4, PCM31, and PCM31 CRC-4. The default
setting is PCM30.

Alarm Generation

Type: Select the type of alarm to be generated. Choices are AIS, RAI, LOF,
RAI MF, LOMF, CRC LOMF, and TS16 AIS. The default setting is AlS.

Only AlS is available when the framing is set to Unframed. CRC LOMF is
available when the framing is set to PCM30 CRC-4 or PCM31 CRC-4.

On/Off button: Press On/Off to enable/disable the alarm generation.
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Error Injection

Allows manual or automated error injection.

>

Type: The following error types are available with both manual and
automated injection modes. Choices are FAS, CRC-4, and E-bit. The
default setting is FAS.

Note: Available choices depend on the selected framing.

>

>

308

Amount: Select the amount of error to be generated. Choices are 1
through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.0E-2.

Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected. The Continuous check
box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.
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Spare Bits
Note: Spare Bits are not available when Framing is set to Unframed.

Press the individual drop list and select the value for each spare bit.

» S;ois located in the bit 1 of the frame containing the frame alignment
signal (FAS). S;g is reserved for national use and should be set to 1
when not used. Choices are 0 and 1. The default setting is 1.

» S;; is located in the bit 1 of the frame not containing the frame
alignment signal (FAS). S;; is reserved for national use and should be
set to 1 when not used. Choices are 0 and 1. The default setting is 1.

» S,4toS,g are located in bit 4 to 8 of frame number 1, 3, 5 and 7 of
sub-multiframe 1 and 2. S_4 to S,z is reserved for national use and
should be set to 1 when not used. Choices are 0 and 1 or 0000 to 1111
depending on the selected framing. The default setting is 1 or 1111
depending on the selected framing.

» TS16 Frame 0 Bit 5, 7, 8 are located in bit 5, 7 and 8 from Timeslot 16
of frame 0 of a E1 signal. TS16 Frame 0 Bit 5, 7, 8 are reserved for
national use and should be set to 1 when not used. Choices are 000 to
111. The default setting is 111.
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E1/2M RX
E1/2M RX

Press Main, Test, DSn/PDH, E1, and E1 RX.

Ba- EN
Configuration Alarm Analysis
oz =] ®®L0F
Spare Bits & @ RAL
Sio Si1 & ® 25
I;:“;:l & @& TS16 RIS
FE_OE 1 coir  —
o= e *®
TS16 Frame O Bit S, 7, 8 & & Fas I:”:H:l
1 oo

[ N ]
Configuration
Note: See E1/2M TX on page 307 for more information on Framing.

Error Analysis

» FAS (Frame Alignment Signal): A FAS error indicates that bits 2 to 8 of
the frame containing the FAS differ from 0011011.

» CRC-4 (Cyclical Redundancy Check): A CRC-4 error indicates that one
or more bit errors are detected in a block of data through cyclical
redundancy check.

» E-Bit (CRC-4 Error Signal): A E-Bit error indicates that bit 1 of
sub-multiframe (SMF) II in frame 13 and/or 15 is set to 0 indicating a
sub-multiframe error.

310
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Alarm Analysis

Note: Only AlS is available when the Framing is set to Unframed.

>

>

LOF (Loss Of Frame): The LOF alarm indicates that three consecutive
incorrect frame alignment signals have been received.

RAI (Yellow) (Remote Alarm Indication): The RAI alarm is declared
when bit 3 in timeslot 0 is set to “1”.

AIS (Alarm Indication Signal): The AIS alarm is declared when an
unframed all-ones signal is received.

TS16 AIS (TimeSlot 16 Alarm Indication Signal): The TS16 AIS alarm is
declared when timeslot 16 is received as all-ones for all frames of two
consecutive multiframes.

RAI MF (Remote Alarm Indication Multi-Frame): The RAI MF alarm is
declared when bit 6 of timeslot 16 of frame 0 is set to “1”.

LOMF (Loss Of MultiFrame): The LOMF alarm indicates that two
consecutive multiframes alignment signals (bits 1 through 4 of TS16 of
frame 0) have been received with an error.

CRC LOMF (CRC Loss Of MultiFrame): The CRC LOMF indicates that
the first bit of the NFAS in frames 1, 3, 5, 7, 9 and 11 differ from 0, 0, 1, 0,
1 and 1 respectively. CRC LOMF is available when the framing is set to
PCM30 CRC-4 or PCM31 CRC-4 and is based on CRC-4 errors.

Note: In most cases the CRC LOMF will be reported at the same time as LOF since
the CRC LOMF leads to a LOF as per ITU G.706.
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Spare Bits
Note: Spare Bits are not available when Framing is set to Unframed.
» S;o is located in the bit 1 of the frame containing the frame alignment

signal (FAS). Possible values are 0 and 1.

» S;; is located in the bit 1 of the frame not containing the frame
alignment signal (FAS). Possible values are 0 and 1.

» S_4t0S_g are located in bit 4 to 8 of frame number 1, 3, 5 and 7 of
sub-multiframe 1 and 2. Possible values are 0 and 1 or 0000 to 1111.

» TS16 Frame 0 Bit 5, 7, 8 are located in bit 5, 7 and 8 from Timeslot 16
of frame 0 of a E1 signal. Possible values are 000 to 111.
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E2/8M TX

Press Main, Test, DSn/PDH, E2, and E2 TX.

Configuration Alarm Generation
Framing Type

[Framedt x| Jus ]

Spare Bits Error Injection
G.742 Bit 12 Manuial

=T~

II_E Type Arnount
Automated
Type Rate
- -
Configuration

Framing: Select the framing that will be used for transmission. Choices are
Unframed and Framed. The default setting is Framed.

Alarm Generation

Type: Select the type of alarm to be generated. Choices are AIS, RAI, and
LOF. The default setting is AIS.

Note: Only AlS is available when the framing is set to Unframed.

On/Off button: Press On/Off to enable/disable the alarm generation.
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314

Note:

Error Injection

Allows manual or automated error injection.

>

>

Type: Only the FAS error is available with both manual and automated
injection modes.

Amount: Select the amount of error to be generated. Choices are 1
through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.0E-2.

Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected. The Continuous check
box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.

Spare Bits

Spare Bits are not available when Framing is set to Unframed.

Press the drop list and select the value for the spare bit.

G.742 Bit 12 represents Bit 12 from Timeslot 1, 2, 3 and 4 respectively. Bit
12 is reserved for national use and should be set to 1 when not used.
Choices are 0 and 1. The default setting is 1.
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E2/8M RX

Press Main, Test, DSn/PDH, E2, and E2 RX.

= I~

Configuration Alarm Analysis

Framing H C Seconds
Framed! : ® ® LOF

Spare Bits ® @ RA

G.742 Bit 12 ®® s

Etror Analysis
H C Seconds Count Rate

Configuration
Note: See E2/8M TX on page 313 for more information on Framing.

Error Analysis

FAS (Frame Alignment Signal): A FAS error indicates that bits 1 to 10 of the
first frame differ from 1111010000.
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316

Note:

Note:

Alarm Analysis
Only AlS is available when the framing is set to Unframed.

» LOF (Loss Of Frame): The LOF alarm indicates that four consecutive
incorrect frame alignment signals have been received.

» RAI (Remote Alarm Indication): The RAI alarm is declared when bit 11
of a framed E2 is set to “1”.

» AIS (Alarm Indication Signal): The AIS alarm is declared when an
unframed all-ones signal is received.

Spare Bits
Spare Bits are not available when Framing is set to Unframed.

G.742 Bit 12 represent Bit 12 from Timeslot 1, 2, 3 and 4 respectively.
Possible values are 0 and 1.
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E3/34M TX

Note:

Press Main, Test, DSn/PDH, E3, and E3 TX.

Configuration Alarm Generation
Framing Type

[Framed [+] [Jus [+

Spare Bits Error Injection
G751 Bit 12 HManual

=T~ ]

1 Type Amnount
Autornated
Type Rate
- -
Configuration

Framing: Select the framing that will be used for transmission. Choices are
Unframed and Framed. The default setting is Framed.

Alarm Generation

Type: Select the type of alarm to be generated. Choices are LOF, RAI, and
AIS. The default setting is AIS.

Only AlS is available when the framing is set to Unframed.

On/Off button: Press On/Off to enable/disable the alarm generation.
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Error Injection

Allows manual or automated error injection.

>

>

Type: Only the FAS error is available with both manual and automated
injection modes.

Amount: Select the amount of error to be generated. Choices are 1
through 50. The default setting is 1.

Send button: Press Send to manually generate error(s)

Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.0E-2.

Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected. The Continuous check
box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.

Spare Bits

Note: Spare Bits are not available when Framing is set to Unframed.

Press the drop list and select the value for the spare bit.

G.751 Bit 12 is reserved for national use and should be set to 1 when not
used. Choices are 0 and 1. The default setting is 1.
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Press Main, Test, DSn/PDH, E3, and E3 RX.

E3TX [ P ‘
Configuration Alarm Analysis
Framing H C Seconds
Framed j & & L0F
Spare Bits & & RAl
G.751 Eit 12 ® @S
:l Error Analysis
H C Seconds Count Rate
sers [ 0 JF ]
Configuration

Note: See E3/34M TX on page 317 for more information on Framing.

Error Analysis

FAS (Frame Alignment Signal): A FAS error indicates that bits 1 to 10 of the
first frame differ from 1111010000.
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Alarm Analysis
Note: Only AlS is available when the framing is set to Unframed.

LOF (Loss Of Frame): The LOF alarm indicates that four consecutive
incorrect frame alignment signals have been received.

RAI (Remote Alarm Indication): The RAI alarm is declared when bit 11 of a
framed E3 is set to “1”.

AIS (Alarm Indication Signal): The AIS alarm is declared when an
unframed all-ones signal is received.

Spare Bits
Note: Spare Bits are not available when Framing is set to Unframed.

G.751 Bit 12 is reserved for national use. Possible values are 0 and 1. The
default setting is 1.
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Note:

Press Main, Test, DSn/PDH, E4, and E4 TX.

E4 RX ” PM }
Configuration Alarm Generation
Framing Type
[Framed x| Jus [+]
Spare Bits Error Injection
G.751Bit 14, 15, 16 Marwal
111 Type Amount
e C—
Automated
Type Rate
= -
Configuration

PDH Tabs
E4/140M TX

Framing: Select the framing that will be used for transmission. Choices are

Unframed and Framed. The default setting is Framed.

Alarm Generation

Type: Select the type of alarm to be generated. Choices are AIS, RAI, and
LOF. The default setting is AIS.

Only AlS is available when the framing is set to Unframed.

On/Off button: Press On/Off to enable/disable the alarm generation.
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Error Injection

Allows manual or automated error injection.

>

>

Type: Only FAS is available with both manual and automated injection
modes.

Amount: Select the amount of error to be generated. Choices are 1
through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

Rate: Press Rate to select the injection rate for the selected error. The
rate must be within the minimum and maximum values specified. The
default setting is 1.0E-2.

Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected. The Continuous check
box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or at its theoretical
maximum rate when the Continuous check box is selected. This
setting is disabled (Off) by default.

Spare Bits

Note: Spare Bits are not available when Framing is set to Unframed.

Press the drop list and select the value for the spare bit.

G.751 Bit 14, 15, 16 are reserved for national use and should be set to 1
when not used. Choices are 000 to 111. The default setting is 111.
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Press Main, Test, DSn/PDH, E4, and E4 RX.

PDH Tabs
E4/140M RX

Ed - N
Configuration Alarm Analysis
Framing [« Seconds
Framed j ® @ LOF I:l
Spare Bits ® ® RAL l:l
G751 Bit 14, 15, 16 ®® L5 l:l
Error Analysis
H C Seconds Count. Rate
- -
Configuration

Note: See E4/140M TX on page 321 for more information on Framing.

Error Analysis

FAS (Frame Alignment Signal): A FAS error indicates that bits 1 to 12 of the
first frame differ from 111110100000.
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Note:

Note:

Alarm Analysis

Only AlS is available when the framing is set to Unframed.

» LOF (Loss Of Frame): The LOF alarm indicates that four consecutive
incorrect frame alignment signals have been received.

» RAI (Remote Alarm Indication): The RAI alarm is declared when bit 13
of a framed E4 is set to “1”.

» AIS (Alarm Indication Signal): The AIS alarm is declared when an
unframed all-ones signal is received.

Spare Bits
Spare Bits are not available when Framing is set to Unframed.

G.751 Bit 14, 15, 16 are reserved for national use. Possible values are 000
to111.

FTB-8100 Series Transport Blazer



15 10G Ethernet Tabs

This section describes the 10G Ethernet tabs.

Tab Page
Configuration TX 325
Error/Alarm TX 328
Error/Alarm RX 331
Statistics 333

Configuration TX

Allows the configuration and activation of one stream.

Press Main Menu, Test, 10G Ethernet, and Configuration TX.

L8 LR Error/Alarm TX |[ErrorjAlarm RX "Etat\st\cs
Stream Frame Configuration
D Ensble Frame Size (Bytes)
54
TX Rat Unit
1m0 ; = ﬂ;" =l Source MAC Address
. -
B [00:03:01:08:36.00
Destination MAC Address
[FE:FE:FEFE:FE:FE
[Jwan

Note: The Stream and Frame Configuration parameters are only available for
editing when the Enable check box is cleared.
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326

Note:

Note:

Note:

Note:

Stream

» Enable: Allows enabling the stream. The stream will be generated only
when the test is started.

The stream can be enabled/disabled even when the test is started and
running. A stream cannot be enabled if its MAC address is not valid.

The stream is automnatically enabled when the test is started and
automatically disabled when the test is stopped.

» TX Rate: Allows the selection of the stream rate. The default TX rate is
100%. TX Rate is only available when the stream is not enabled.

Unit choices are %, bps, Kbps, Mbps, Gbps, Bps, KBps, MBps, GBps,
fps, and IFG. The default setting is %.

Frame Configuration

The following frame configuration parameters are only available when the
stream is not enabled.

» Frame Size (Bytes): Select the frame size for the stream.

Frame Size
VLAN
Minimum Maximum
None 48 16000
1 Tag 52 16000

Sending traffic with frame size >1518 in switched network may result in
losing all frames.
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» Source MAC Address: A default and unique Source Media Access
Control (MAC) address of the module is automatically given to the
stream. Press the Source MAC address field if the stream MAC address
has to be changed and enter the new MAC address.

» Destination MAC Address: Enter the destination MAC address of the
stream. The default setting is FE:FE:FE:FE:FE:FE.

» VLAN: When enabled, allows the configuration of VLAN. This setting is
disabled by default.
Note: Enabling/disabling VLAN will affect the Frame Size value.

» ID: Enter the VLAN ID. Choices are 0 through 4095. The value 4095
is reserved while 0 and 1 have specific utility; refer to VLAN on
page 477 for more information.

Binary: When selected, allows entering the VLAN ID in binary.
The Binary check box is cleared by default.

» Type: Indicates the supported VLAN Ethernet Type (8100).

» Priority: Select the VLAN user priority. Choices are 0 to 7; refer to
VLAN on page 477 for more information. The default setting is 0
(000 - Low Priority).
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Error/Alarm TX

Allows Ethernet alarm/error generation.

Press Main Menu, Test, 10G Ethernet, and Error/Alarm TX.

Comfiguration T [0 ERES

Error]Alarm RX

Statistics

PHY alarm Generstion
Type

Link Diovwn onfoff @
PHY Error Injection
Manual

Type Amount

Elock ~[x Send
Rate

Type Rate

Elock -] [Loeoa || |contiuaus [G/OF @

MAC Error Injection
Manual

Type Amournt
Fcs = [t Send

Rate
Type Rate

Fcs ~] [roEDa |[]continuous [Onvoff &

PHY Alarm Generation

» Type: The following alarms are available:
Link Down: Generates a continuous PCS error (block error).
Local Fault: Generates a local fault sequence.
Remote Fault: Generates a remote fault sequence.

» On/Off button: The On/Off button is used to activate/deactivate the
selected alarm. This setting is disabled (Off) by default.
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PHY Error Injection

>

>

Type: The following error is available with both manual and automated
injection modes: Block.

Amount: Allows the selection of the amount of manual error to be
generated. Choices are 1 through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the error type and the amount of error.

Rate: Press the Rate field to select the rate for the automated error.
Choices are: 1.0E-02, 1.0E-03, 1.0E-04, 1.0E-05, 1.0E-06, 1.0E-07,
1.0E-08, 1.0E-09 or user definable from 1.0E-09 to 1.0E-02. The default
setting is 1.0E-04.

Continuous: Generates the selected error for each generated frame
when the Continuous check box is selected while the On/Off button is
enabled (On). The Continuous check box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or continuously. This
setting is disabled (Off) by default.
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330

MAC Error Injection

>

>

Type: The following error is available with both manual and automated
injection modes: FCS.

Amount: Allows the selection of the amount of manual error to be
generated. Choices are 1 through 50. The default setting is 1.

Send button: Press Send to manually generate error(s) according to
the error type and the amount of selected error.

Rate: Press the Rate field to select the rate for the automated error.
Choices are: 1.0E-02, 1.0E-03, 1.0E-04, 1.0E-05, 1.0E-06, 1.0E-07,
1.0E-08, 1.0E-09 or user definable from 1.0E-09 to 1.0E-02. The default
setting is 1.0E-04.

Continuous: Generates the selected error for each generated frame
when the Continuous check box is selected while the On/Off button is
enabled (On). The Continuous check box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or continuously. This
setting is disabled (Off) by default.
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Error/Alarm RX

The alarm/errors statistics are gathered on all received frames,
independently of the destination MAC address.

Press Main Menu, Test, 10G Ethernet, and Error/Alarm TX.

(Configuration Tx | Errarfalarm Tx |EMEEEENES

Statistics

Configuration Error Analysis
C

) . Seconds  Count Rate
@ Owersize Monitoring

® @ Block

Alarm Analysis ® @ FS
Seconds

® @ Jabber/Giant (-
®® iooun ] !

& & Oversize
® @ Local Fault I:l

® ® Runt - - k=
st Bl e E JE

Total Error Count l:l

Configuration

Oversize Monitoring: Enables the monitoring of the Oversize error.

Alarm Analysis

» Link Down: Indicates that the Ethernet connection is down. The
Ethernet connection is down when there is a local or a remote fault
condition.

» Remote: Indicates that a Remote Fault event is detected.

» Local Fault: Indicates that impairments such as LOS, AIS, and OCI are
affecting the traffic.

Note: Alarms/Errors are updated only during test execution.

SONET/SDH Application 331



10G Ethernet Tabs
Error/Alarm RX

332

Error Analysis

>
>

>

FCS: The number of received frames with an invalid FCS.

Jabber/Giant: The number of received frames larger than 1518 (no
VLAN tag), or 1522 (1 VLAN tag) bytes with an invalid FCS.

Oversize: The number of received frames larger than 1518 (no VLAN
tag), or 1522 (1 VLAN tag) bytes with a valid FCS. Oversize error
analysis is only available when Oversize Monitoring is enabled (see
page 331).

Runt: The number of received frames that are smaller than 64 bytes
with an invalid FCS.

Undersize: The number of received frames smaller than 64 bytes with
avalid FCS.

Block: The number of frames received with an errored block
condition.

Total Error Count: Indicates the total number of errors including all the
above errors at the exception of Oversize when the Oversize Monitoring
check box is not selected.
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Statistics
Statistics
Frame statistics are gathered for all Ethernet frames transmitted/received
with a valid FCS.

Press Main Menu, Test, 10G Ethernet, and Statistics.

Configuration T | Errorfalarm Tx ||Error/Alarm Ry fEEEdE
Walid Frame Counts Frame Size
TX Count  RX Count Count % Tatal

Multicast -~ = < 64

Broadcast |- = 64

Unicast = = 65 - 127

MN-Unicast |- = 128 - 255

Total = = 256 - 511 =
seewem -
1024 -1518 [~ = |
> 1518 E = |
Total

Throughput
Banchwidth l:l Mbps
utiestion - %
Frame Rate l:l fps
TX/RX Count

» Multicast: The number of Multicast frames transmitted/received
without any FCS errors. Broadcast frames are not counted as multicast
frames.

» Broadcast: The number of Broadcast frames transmitted/received
without any FCS errors. Broadcast frames have a MAC address equal to
FF-FF-FF-FF-FF-FF.

» Unicast: The number of Unicast frames transmitted/received without
any FCS errors.

» N-Unicast (Non-Unicast): The sum of Multicast and Broadcast frames
transmitted/received without any FCS errors.

» Total: The number of frames transmitted/received without any FCS
€error.
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Statistics

Frame Size

>
>

YYYVYVYYVYYY

Count: Gives the count of each received frame size (valid and invalid).

% Total: Gives the percentage ratio of each received frame size based
on the total count of frames.

< 64: frames with less than 64 bytes.

64: frames equal to 64 bytes.

65 - 127: frames from 65 to 127 bytes.

128 - 255: frames from 128 to 255 bytes.

256 - 511: frames from 256 to 511 bytes.

512 - 1023: frames from 512 to 1023 bytes.

1024 - 1518: frames from 1024 to 1518 or 1522 (VLAN Tag) bytes.
> 1518: frames with more than 1518 or 1522 (VLAN Tag) bytes.

Total: Gives the total of all received valid and invalid frames.

Throughput

>
>
>

334

Bandwidth: Gives the received data rate expressed in Mbps.
Utilization: Gives the percentage of line rate utilization.

Frame Rate: Gives the received number of frames (including bad
frames, Broadcast frames and Multicast frames) in fps (Frame Per
Second).

FTB-8100 Series Transport Blazer



16 BERT Tabs

This section describes the BERT tabs.

Tab Page
Pattern TX 335
Pattern RX 338
Performance Monitoring (PM)? 361

a. This tab is described in the Common Tabs section.

Pattern TX

Press Main Menu, Test, BERT, and Pattern TX.

Pattern RX PM

Configuration

TestPattem |PRES 27311 |w] [ |Mwert

User Pattern

Alarm Generation
Type

Pattem Loss : onjoff &

Error Injection
Manual
Amount

Type

Bit Error . Send
Automated

Type Rate

Bit Error j 1.0E-02 \:‘Contmuous OnjOff @

Configuration

» Test Pattern: Select the test pattern from the list. Choices are:

PRBS 2~ 31-1, PRBS 2" 23-1, PRBS 2" 20-1, PRBS 2" 15-1,
PRBS 27 11-1, PRBS 27 9-1,1100, 1010, 1111, 0000, QRSS, 1in8,
1in16, 3in24, T1 DALY, 55 OCTET, NULL CLIENT, and User
Pattern.Choices depend on the selected test case.
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Pattern TX

» Invert: The generated test pattern will be inverted if the Invert check

box is selected meaning that every 0 will be changed for 1 and every 1
for 0. For example, the pattern 1100 will be sent as 0011. When the
Invert check box is selected, its label becomes Invert (Non-ITU)
indicating that the pattern is inverted compared to the standard
definition. The Invert check box is cleared by default.

User Pattern

User Pattern is available when User Pattern is selected as the test
pattern.

Pattern #: Up to 10 patterns can be programmed. Select the pattern
number to configure. The default setting is 1.

Value: Enter the pattern value (4 bytes). The default setting is
00 00 00 00.

Binary: Allows displaying the pattern value either in binary (when the
Binary check box is selected) or hexadecimal (when the Binary
check box is cleared). The Binary check box is cleared by default.

Note: The User Pattern for TX and RX tabs share the same pattern list.

336

Alarm Generation
Type: The only available type of pattern alarm is Pattern Loss.

On/Off button: Press the On/Off button to enable/disable the pattern alarm
generation. This setting is disabled (Off) by default.
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Pattern TX

Error Injection

Allows selection and configuration of a manual or automated pattern error
that will be generated.

Type: The only available type of pattern error is Bit Error.

Amount: Select the amount of error to be generated. Choices are 1 through
50. The default setting is 1.

Send button: Press Send to manually generate the pattern error according
to the pattern error type and the amount.

Rate: Press the Rate field to select the rate for the selected pattern error.
The rate must be within the minimum and maximum values specified.

Continuous: Generates the selected error to its theoretical maximum
when the Continuous check box is selected while the On/Off button is
enabled (On). The Continuous check box is cleared by default.

On/Off button: The On/Off button is used to activate/deactivate the
selected automated pattern error at the rate specified or at its theoretical

maximum rate when the Continuous check box is selected. This setting is
disabled (Off) by default.

Note: Manual and Automated error injection can run simultaneously.
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Pattern RX
Pattern RX
Press Main Menu, Test, BERT, and Pattern TX.
Pattern TX [EEREIGE
Configuration
D Live Traffic
TestPatterm  |PRES 2311 |w| | |Invert
User Pattern
Alarm Analysis
H C Seconds
& @ Pattern Loss l:l
@ @ Mo Traffic l:l
Error Analysis
H C Seconds Count Rate
& @& EBit Error -
® @ Msmatch ‘0
& @ Msmatch '1'
Configuration
Note: See Configuration on page 335 for more information on Test Pattern,
Invert, and User Pattern.
Live Traffic: When enabled, Live Traffic analyzes the line traffic without
test pattern thus squelching the pattern loss, bit error, and no traffic (10G
Ethernet only) indications.
Alarm Analysis
Pattern Loss is declared when the bit error ratio is > 0.20 during an
integration interval of 1 second, or it can be unambiguously identified that
the test sequence and the reference sequence are out of phase.
No Traffic is declared when no BERT traffic has been received in the last
second. Only available when 10G Ethernet is selected.
338
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Pattern RX

Error Analysis

Bit Error: A Bit Error indicates that there are logic errors in the bit stream
(i.e., zeros that should be ones and vice versa).

Note: The following errors are only available for 10G Ethernet.

Mismatch ‘0’: A Mismatch ‘0’ Error indicates a bit error on a binary “0” (for
example ones that should be zeros) found in the test pattern only.

Mismatch ‘1’: A Mismatch ‘1’ Error indicates a bit error on a binary “1” (for
example zeros that should be ones) found in the test pattern only.
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17 Advanced Tabs

Note: The available tabs listed are a function of the test path activated.

Tab

Page

Service Disruption Time (SDT)

341

Round Trip Delay (RTD)

345

Service Disruption Time (SDT)

The Service Disruption Time (SDT) corresponds to the time during which
there is a disruption of service due to the network switching from the

active channels to the backup channels or vice versa.

Press Main, Test, Advanced Test, and Service Disruption Time.

N R NN R ound Trip Delay

Configuration Statistics
Laysr Tatal Disruption Count |:|
Port :
Defiert Selection Shortest E
05 Longest
Mo Defect Last
oo | e [
Test Period Totd
100000 [us [+ I:
LS
=
H C Seconds
® ® Senice Disruption |:|
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Service Disruption Time (SDT)

342

Note:

Note:

Note:

Configuration

Select the criteria that will be used for the SDT measurement.

The service disruption measurements are cleared when changing the
criteria.

>

Layer: Select on which layer the service disruption time test will be
performed. Choices are Port, FEC, OTUk, ODUK, OPUKk, OTU-1e,
ODU-1e, OPU-1¢, OTU-2¢, ODU-2¢, OPU-2¢, OTU-1f, ODU-1f, OPU-1f,
OTU-2f, ODU-2f, OPU-2f, Section/Regenerator, Line/Multiplex, HOP,
LOP, DS1, DS3, E1, E2, E3, E4, and Pattern. Where k is either 1, or 2.
With ODU MUX, ODU1 and OPUI are not available. Choices depend on
the selected test path.

Defect Selection: Choices depend on the selected layer. Refer to the
specific layer tab for possible alarms/errors.

The Service Disruption Time measurement supports a parent defect
approach where the SDT measurement is triggered when the selected
defect or a higher defect in the signal structure hierarchy is detected. For
example, if Bit Error is selected, an OPU-AIS error will raise the SDT trigger.

No defect is available with the layer Pattern when Live Traffic from the
Pattern RX on page 338 is enabled.

>

No Defect time: Represents the period without any defects before
stopping SDT measurement. Choices are from 5 us to 1999999 us. The
maximum value is adjusted with respect to the test period (the max No
Defect time is obtained when the Test Period value is set to its
maximum value: 30000000 ms). The default setting is 10000 us. Unit
measurement selections are us, ms, and s.

Test Period: Represents the period of time used to calculate the SDT
measurement. Choices are 6 us to 5 minutes. Unit choices are us, ms,
s, and min. The default setting is 100000 us.
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Service Disruption Time (SDT)

» On/Off button: Press On/Off to enable/disable the disruption time
measurements. However, the measurement will only start if the test is
already started, or when the test will be started.

Note: Stopping the SDT test will stop the measurement without clearing the
results. The SDT test is automatically stopped without clearing results when
the test is stopped. However, starting the test again while the STD is still On
(enabled) will reset the results before restarting.

Statistics

» Total Disruption Count: Indicates the number of disruptions that
happened since the beginning of the SDT test.

Shortest: Indicates the shortest measured disruption time.
Longest: Indicates the longest measured disruption time.

Last: Indicates the length of the last measured disruption time.

Y Y VYY

Average: Indicates the average length of all measured disruption
times.

\/

Total: Indicates the total length of all measured disruption times.

» Unit: Select the unit for the statistics. Choices are us, ms, s, and min.
The default setting is ms.

Note: When the measured SDT is equal or longer than the Test Period, then the
SDT equals the Test Period time.
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» Service Disruption: Indicates the time (in seconds) during which
there is a disruption of service due to the absence of traffic or to the
detection of defects. The H and C LEDs indicate respectively the
current (C) and history (H) SDT measurement states.

The C (Current) LED is green when there is no SDT. The C LED is red if
there is an SDT, and last until the next No Defect Time has been met or
the test period is elapsed.

The H (History) LED indicates if any SDT occurred in the past (LED is
red) or not (LED is green).
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Round Trip Delay (RTD)

Round Trip Delay (RTD)
Press Main, Test, Advanced, and Round Trip Delay.

Service Disruption Time |EERENI=N8=EN

Configuration
Mode

Single j L4

Status

R

Statistics
Delay

Last Minimurm Units

=

Maximurm Average

count
Successful Failed

(EN | E—

Round Trip Delay (RTD) measurements are needed to quantify the time it
takes for the signals to reach their destination. Usually, transport delay is
due to two factors: long configured paths and transit times through the
network elements along the path. Therefore, RTD measurements are
significant in systems that require two-way interactive communication,
such as voice telephony, or data systems where the round-trip time directly
affects the throughput rate.

Note: To do Round Trip Delay test, the remote NE should be configured to provide
a loopback. However a local DSn test can be configured to use loopback
codes allowing RTD testing.

Note: Be aware that RTD requires error free operation conditions to provides
reliable results. Therefore, RTD results could be affected by error injection
or error introduced by the network.
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Round Trip Delay (RTD)

Configuration

>

Mode: Allows the selection of the round trip delay test mode. Choices
are Single and Continuous. The default setting is Single.

Single allows testing the round trip delay once when pressing On/Off.

Continuous allows testing the round trip delay continuously in a
repetitive manner (one RTD measurement every 2 seconds) when
pressing On/Off.

On/Off button: Allows enabling the round trip delay measurement.

For Single mode, the test is performed once and stops (the On/Off
button turns Off by itself). The On/Off button is only available when the
test is running.

For Continuous mode, the test is performed continuously until the RTD
test or the test case itself is stopped. However, the measurement will
only start if the test is running or when it will be started.The On/Off
button turns Off by itself when the auto-calibration fails.

Note: The Round Trip Delay (RTD) auto-calibration generates some bit errors
when turning On the RTD while the test is running or when starting the test
case while the On/Off button is On. A far end testing equipment will detect
those bit errors.

346
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Round Trip Delay (RTD)

Status

Indicates the test status of the RTD test. The status is only available when
the test case is running.

>

>

Ready indicates that the last calibration sequence has been successful
and the test is now ready to perform RTD measurement.

Running indicates that the RTD test is running.

Cancelled indicates that the RTD test has been stopped before its
completion.

Calibration Failed indicates that the test calibration failed due to at
least one of the following conditions:

» Internal errors.
» Bit error/alarm injection like Pattern Loss.

Therefore the RTD statistics becomes unavailable since the test does
not allow RTD testing.

Disabled: Indicates that the RTD feature is disabled. For example, this
condition occurs for DSO/EO test case having all its timeslots set to
Idle/Tone.

--: Indicates the the RTD measurement is not ready.
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Statistics

» Delay: Indicates the time required for a bit to travel from the
transmitter back to its receiver after crossing a far-end loopback.

Last indicates the result of the last Round Trip Delay measurement.

Minimum indicates the minimum Round Trip Delay recorded.

Maximum indicates the maximum Round Trip Delay recorded.

Average indicates the average Round Trip Delay value.

Unit measurement selections are ms and us. The default setting is ms.
» Count

Indicates the total number of Successful and Failed measurements.

A measurement is declared Successful when the RTD is smaller or
equal to 2 seconds.

A measurement is declared Failed when the RTD is > 2 seconds.

» Reset button: Resets the RTD results and measurement counts.
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18 Common Tabs

Note: The available tabs listed are a function of the test path activated.

Tab Page
HOP/LOP Pointer Adjust TX (SONET/SDH) 349
HOP/LOP Pointer Adjust RX (SONET/SDH) 352
TCM TX 354
TCM RX 357
Performance Monitoring (PM) 361

HOP/LOP Pointer Adjust TX (SONET/SDH)

Press Main, Test, SONET/SDH, HOP/LOP, and Ptr TX.

D - EAEEEE

Pointer

Current Walue

L 1

Pointer Steps
Increment

,1—| Send

Decrement
1 Send

Paointer Jump
New Pointer Yalue

'U—| Send

|:| Mew Data Flag

Pointer

Current Value indicates the current pointer value.
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HOP/LOP Pointer Adjust TX (SONET/SDH)

Pointer Steps

» Increment

For HOP: Select the number of positive pointer adjustment to include
into the STS-n (SONET) or AU-n (SDH). For multiple pointer
adjustments, the pointer adjustment rate is 1 adjustment at every 4
frames. Choices are 1 to 1000. The default setting is 1.

For LOP: Select the number of positive pointer adjustment to include
into the VTn (SONET) or TU-n (SDH). For multiple pointer adjustments,
the pointer adjustment rate is 1 adjustment at every 4 multiframes.
Choices are 1 to 1000. The default setting is 1.

» Decrement

For HOP: Select the number of negative pointer adjustments to include
into the STS-n (SONET) or AU-n (SDH). For multiple pointer
adjustments, the pointer adjustment rate is 1 adjustment at every 4
frames. Choices are 1 to 1000. The default setting is 1.

For LOP: Select the number of negative pointer adjustments to include
into the VTn (SONET) or TU-n (SDH). For multiple pointer adjustments,
the pointer adjustment rate is 1 adjustment at every 4 multiframes.
Choices are 1 to 1000. The default setting is 1.

» Send buttons: Press the corresponding Send button to send positive or
negative pointer adjustments.
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Common Tabs

HOP/LOP Pointer Adjust TX (SONET/SDH)

» New Pointer Value: The default setting is 0. Choices are:

For high order path: 0 to 782

For low order path:

Path Range
VT1.5 0to 103
VT2 0to 139
VT6 0 to 427
TU-3 0to 764
TU-2 0 to 427
TU-12 0to 139
TU-11 0to 103

» Send button: Allows to send the new pointer value.

» New Data Flag (NDF): Allows enabling the New Data Flag.

For HOP: When NDF is enabled, bits 1 to 4 of the pointer word (H1 and
H2 bytes) are set to “1001” when executing a pointer jump.

For LOP: When NDF is enabled, bits 1 to 4 of the pointer word (V1 and
V2 bytes) are set to “1001” when executing a pointer jump.

SONET/SDH Application

351



Common Tabs
HOP/LOP Pointer Adjust RX (SONET/SDH)

HOP/LOP Pointer Adjust RX (SONET/SDH)

Press Main, Test, SONET/SDH, HOP/LOP, and Ptr RX.

D G ER e - R

Pointer
Current

Cumulative Offset

Statistics
Seconds
Painter Increment

Puainter Decrement

MDF

[ITF
1]

Mo MOF

Pointer
» Current Value displays the value of the pointer:

» For HOP: Displays the value for the pointer, H1 and H2, indicating
the offset in bytes between the pointer and the first byte of the
STS-n (SONET) or AU-n (SDH).

» For LOP: Displays the value of the pointer, V1 and V2, indicating the
offset in bytes between the pointer and the first byte of the VTn
(SONET) or TU-n (SDH) of the high order path. However, TU-3
considered a low order path, uses the H1, H2, H3 bytes for its
location.

» Cumulative Offset indicates the difference between the pointer
increment and the pointer decrement. A pointer jump will reset this
value to 0.
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Statistics

» Pointer Increment gives statistics on positive pointer adjustment
detected.

» Pointer Decrement gives statistics on negative pointer adjustment
detected.

» NDF (New Data Flag) gives statistics on pointer jumps containing a
New Data Flag.

For HOP: Bits 1 to 4 of the pointer word (H1 and H2) detected are
“1001".

For LOP: Bits 1 to 4 of the pointer word (V1 and V2) detected are
“1001".

» No NDF (No New Data Flag) gives statistics on normal pointer jumps
containing no NDF.

For HOP: Bit 1 to 4 of the pointer word (H1 and H2) detected are
“0110”.

For LOP: Bit 1 to 4 of the pointer word (V1 and V2) detected are “0110”.
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TCM TX

TCM TX

Press Main, Test, SONET/SDH, HOP/LOP, and TCM TX.

HOP Tx I

HOP RX " OH TX " OH RX

Ptr TX " PtrRX  [REESAES IT(M Rx " P I

Configuration Alarm Generation

| |Enatle Tam —| o

Error Injection
Manual

Autornated

T Access Point Identifier

The TCM Generator tab allows generating alarms and errors for the
Tandem Connection sub-layer providing the capability to better identify the
source of a problem or of a failure when travelling through more than one
independently operated networks.

Configuration

Enable TCM: Allows the activation of the Tandem Connection Monitoring
(TCM). This setting is disabled by default.
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Error Injection
Allows manual or automated error injection.

» Type: The following error types are available with both manual and
automated injection modes. The default setting is TC-IEC for HOP and
TC-BIP for LOP.

TC-IEC (Tandem Connection - Incoming Error Count): Available for
HOP only. Bits 1 to 4 of the N1 byte.

TC-BIP (Tandem Connection - Bit Interleaved parity): Available for LOP
only. Bits 1 and 2 of the Z6/N2 byte contain the BIP-2 computation of
the payload.

TC-REI (Tandem Connection - Remote Error Indication): Bit 5 of N1 or
Z6/N2 byte is set to 1.

OEI (Outgoing Error indication): Bit 6 of the N1 or Z6/N2 byte is set to 1.

» Amount: Select the amount of error to be generated. Choices are 1
through 50. The default setting is 1.

» Send button: Press Send to manually generate error(s) according to
the Error Type and the Amount of Errors selected.

» Rate: Press Rate to select the injection rate for the selected error.
Choices and default setting depend on the test path.

» Continuous: When activated, generates the selected error to its
theoretical maximum rate. This setting is disabled by default.

» On/Off button: The On/Off button is used to activate/deactivate the
selected automated error at the rate specified or continuously when
continuous is enabled. This setting is disabled (Off) by default.
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TCM TX

356

Alarm Generation

>

>

TC-RDI (Tandem Connection - Remote Defect Indication): Generates a
TC-RDI defect. Bit 8 of the N1/Z6/N2 byte multiframe 73 is set to “1”.

ODI (Outgoing Defect Indication): Generates a ODI defect. Bit 7 of the
N1/Z6/N2 byte frame 74 is set to “1”.

TC-IAIS (Tandem Connection - Incoming Alarm Indication Signal):
Generates an incoming AIS defect.

For HOP: Bits 1 through 4 of the N1 byte are set to “1110”.

For LOP: Bit 4 of the Z6/N2 byte is set to “1”.

TC-LTC (Tandem Connection - Loss of Tandem Connection):
Generates a wrong FAS multiframe indicator sequence.

TC-UNEQ (Tandem Connection - Unequipped):

For HOP: Generates an all “0”s pattern in the higher order path signal
label byte (C2), the TCM byte (N1) and the path trace byte (J1), and a
valid BIP-8 bytes (B3).

For LOP: Generates an all “0”s pattern in the lower order path signal
label (bit 5, 6, 7 of byte V5), the TCM byte (Z6/N2) and the path trace
byte (J2), and a valid BIP-2 (bits 1, 2 of V5 byte).

TC Access Point Identifier

Message allows the selection of the APId (Access Point Identifier) message
to be generated. Up to 15 characters are allowed (a CRC-7 byte will be
added in front for a total of 16 bytes). The default setting is EXFO TCM.

Note: The message value should be ACSII suitable characters.
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TCM RX

Press Main, Test, SONET/SDH, HOP/LOP, and TCM RX.

HOP TX ‘ Ptr T

HOPR RX. ” OH TX ” OH RX

[ Ptr RX ”TCM Al TCMERX

Configuration Alarm Analysis

[ Enable Tem b G Semers
*e

TC Access Point Identifier [ X )
LN ]
LN ]
LN ]
LN J

Error Analysis
Seconds Count Rate

The TCM Analyzer tab gives alarms and errors status for the Tandem
Connection sub-layer.

Configuration

Enable TCM: Allows the activation of the Tandem Connection Monitoring
(TCM). This setting is disabled by default.

Error Analysis

» TC-REI (Tandem Connection - Remote Error Indication): The TC-REI
indicates errored blocks caused within the Tandem Connection (bit 5
of the N1/Z6/N2 byte).

» TC-VIOL (Tandem Connection - Violations):
For HOP: TC-VIOL indicates the number of B3 parity violation within the
tandem connection for STS-1 SPE/VC-3 and above.
For LOP: TC-VIOL indicates the number of violation within the tandem
connection for VT6 SPE/VC-2 and below.
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358

OEI (Outgoing Error Indication): The OEI indicates errored blocks of

the outgoing VTn/VC-n (bit 6 of the N1 byte).

TC-IEC (Tandem Connection - Incoming Error Count): The TC-IEC
indicates the number of B3 parity violations detected at the TC Source
for STS-1 SPE/VC-3 and above (bits 1 to 4 of the N1 byte). Available for

HOP only.
Number of BIP-8 violations Bit 1 Bit2 | Bit3 | Bit4

0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
0 1 0 0 1
0 1 0 1 0
0 1 0 1 1
0 1 1 0 0
0 1 1 0 1
0 (IAIS) 1 1 1 0
0 1 1 1 1
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Alarm Analysis

» TC-RDI (Tandem Connection - Remote Defect Indication):
For SONET: The TC-RDI is declared when bit 8 of the N1/Z6 byte frame
73 is set to “1”.
For SDH: The TC-RDI is declared when bit 8 of the N1/N2 byte
multiframe 73 is set to “1”.

» ODI (Outgoing Defect Indication):
For SONET: The ODI is declared when bit 7 of the N1/Z6 byte frame 74
is set to “1”.
For SDH: The ODI is declared when bit 7 of the N1/N2 byte multiframe
74 is set to “1”.

» TC-IAIS (Tandem Connection - Incoming Alarm Indication Signal):
For HOP: The TC-IAIS is declared when bits 1 through 4 of the N1 byte
are set to “1110".
For LOP: The TC-IAIS is declared when bit 4 of the Z6/N2 byte is set to
“17,

» TC-LTC (Tandem Connection - Loss of Tandem Connection): The
TC-LTC is declared when receiving a wrong FAS multiframe.

» TC-TIM (Tandem Connection - Trace Identifier Mismatch): The TC-TIM
is declared when the received message differs from the defined
expected message. The TC-TIM is also declared when receiving invalid
ASCII characters or when errors are detected with CRC-7.

» TC-UNEQ (Tandem Connection - Unequipped):
For HOP: TC-UNEQ is declared when receiving an all “0”s pattern in the
higher order path signal label byte (C2), the TCM byte (N1) and the
path trace byte (J1), and a valid BIP-8 bytes (B3).
For LOP: TC-UNEQ is declared when receiving an all “0”s pattern in the
lower order path signal label (bit 5, 6, 7 of byte V5), the TCM byte
(Z6/N2) and the path trace byte (J2), and a valid BIP-2 (bits 1, 2 of V5
byte).

Note: The VT SPE / VC payload and the remnaining path overhead bytes are
unspecified.
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TC-Access Point Identifier

» Received Message displays the APId (Access Point Identifier) message
received.

Note: The <crc7> string represents the CRC-7 byte.
» Expected Message allows the edition of the expected APId (Access
Point Identifier) message. Up to 15 characters are allowed (a CRC-7
byte will be added in front for a total of 16 bytes). The default setting is
EXFO TCM.

Note: The message value should be ACSII suitable characters.

» Enable TC-TIM has to be enabled to give access to the edition of the
expected message and to enable the TC-TIM alarm analysis.
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Performance Monitoring (PM)

The Performance Monitoring tab gives error performance events and
parameters for the DSn/PDH or SONET/SDH circuit under test.

For SONET/SDH: Press Main, Test, SONET/SDH, HOP/LOP, and PM.
For DSn/PDH: Press press Main, Test, DSn/PDH, DS1/DS3/E1/E2/E3/E4, and

PM.

For Pattern: Press Main, Test, Pattern, and PM.

Section TX || Section RX

OH T# l oHRx (S

Standard

5,220 I5M j

Mear-End
EFS

tg:|UAS
c—(—

SES SESR

E__JE ]

BBE

L]

BEBER

SONET/SDH Application

361



Common Tabs
Performance Monitoring (PM)

Standard

Select the desired standard from the list. The default setting is G.826 ISM.
Choices are G.821, G.826 ISM, G.828 ISM, G.829 ISM, M.2100 ISM, M.2100
OOSM, and M.2101 ISM.

Note: G.821 and M.2100 OOSM are only available when receive Live Traffic from
the Pattern RX on page 338 is not activated.

Standard’s availability

Pattern X X
DS1/DS3 / E1/E2/E3/E4 X X

STS-Ne/VTn / STM-Ne/AU-n/ TU-n X X
OC-N Section/ STM-N RS X

OC-N Line / STM-N MS X X
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Near-End

» EFS (Error Free Second) (G.821, G.826, G.828, and G.829): Gives the
number of seconds within which no error occurred.

» EC (Error Count) (G.821 only): Gives the number of bit errors.

» EB (Errored Block) (G.826, G.828, and G.829): Gives the count of
blocks in which one or more bits are in error.

» ES (Errored Second):
For G.821, and M.2100 OOSM: Gives the number of seconds within
which one or more bit error occurred, or during which Loss Of Signal
(LOS) or AlS is detected.
For G.826, G.828, G.829, M.2100 ISM, and M.2101: Gives the number
of seconds within which one or more anomalies (FAS, EB, etc.)
occurred, or at least one defect occurred.

» SES (Severely Errored Second)

For G.821, and M.2100 OOSM: Gives the number of seconds within
which a bit error ratio is > 103, or during which one defect (LOS/AIS) is
detected.

For G.826, G.828, G.829 and M.2101: Gives the number of seconds
within which anomalies (FAS, EB, etc.) are > X% or at least one defect
occurred. X = 30% for DSn/PDH signals; see the following table for
SONET/SDH signals SES threshold.

STS-1 0oC-3 0C-12 0C-48 0C-192
STM-0 STM-1 STM-4 STM-16 STM-64
Path 30% 30% 30% 30% 30%
Line/MS 15% 15% 25% 30% 30%
Section/RS |10% 30% 30% 30% 30%
363
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For M.2100 ISM: Gives the count of the seconds within which
anomalies (frame bit errors, CRC block errors, etc.) are > Y or at least
one defect occurred. Y depends on the type of DSn/PDH signal as
described in the following table.

Signal SES Threshold
DS1 (SF) 8 frame bit errors (Near-End)
DS1 (ESF) 320 CRC-6 block errors (Near-End) 320 CRC-6 block errors

(Far-End, if FDL enabled)

E1 (Framed without CRC-4)

28 frame bit errors (Near-End)

El (Framed with CRC-4)

805 CRC-4 block errors (Near-End) 805 E-bit errors
(Far-End)

DS3 (M13)

2444 P-bit errors (Near-End) or 5 F-bit errors (Near-End)

DS3 (C-bit Parity)

2444 P-bit errors (Near-End) or 5 F-bit errors
(Near-End) 2444 FEBE errors (Far-End)

E2 (Framed)

41 frame bit errors (Near-End)

E3 (Framed)

52 frame bit errors (Near-End)

E4 (Framed)

69 frame bit errors (Near-End)
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» BBE (Background Block Error) (G.826, G.828, G.829, and M.2101):
Gives the count of Errored Block not occurring as part of a SES.

» UAS (Unavailable Second): Gives the count of the seconds
corresponding to the periods of unavailable time that begins at the
onset of 10 consecutive SES events, including these 10 seconds. A
period of available time shall begin at the onset of 10 consecutive
non-SES events, including these 10 seconds.

TTTTTTT T T T T T T I T DI T I T T T T I T 11
H 10 seconds | <10 seconds 10 seconds H
i |
:' Unavailability detected > [ - Avalability detected g

| |
I O
Il

v

Unavailable period PIT Available period

D Severely Errored Second (SES)
E Errored Second (ES)
[[] Ervor Free Second (EFs)

» ESR (Errored Second Ratio) (G.821, G.826, G.828, and G.829): Gives
the ratio of the number of ES in available time (AS) during a fixed
measurement interval.

ESR = ES + AS

» SESR (Severely Errored Second Ratio) (G.821, G.826, G.828, and
G.829): Gives the ratio of the number of SES in available time (AS)
during a fixed measurement interval.

SESR = SES + AS

» BBER (Background Block Error Ratio) (G.821, G.826, G.828, and
G.829): Gives the ratio of BBE in available time (AS) to total blocks in
available time during a fixed measurement interval. The count of total
blocks excludes all blocks during SESs.
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» DM (Degraded Minutes) (G.821 only): A Degraded Minute is the
number of minutes in which the estimated error rate exceeds 106 but
does not exceed 103. DM is determined by collecting all of the
Available Seconds, removing any SES grouping the result in 60-second
long groups and counting a 60-second long group as degraded if the
cumulative errors during the seconds present in the group exceed 10°5.

» SEP (Severely Errored Period) (G.828 only): A sequence between 3 to
9 consecutive SES. The sequence is terminated by a second which is
not a SES.

» SEPI (Severely Errored Period Intensity) (G.828 only): Gives the count
of SEP events in available time, divided by the total available time in
seconds.
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Far-End

» EFS (Error Free Second): Gives the count of the seconds within which
no error occurred or when a defect is detected on the near-end.

» EC (Error Count) (G.821 only): Gives the number of bit errors.

» EB (Errored Block) (G.826, G.828, and G.829): Gives the count of
blocks in which one or more bits are in error.

» ES (Errored Second): For G.826, G.828, G.829, M.2100 ISM, and
M.2101: Gives the count of the seconds within which one or more
anomalies (FAS, EB, etc.) occurred or at least one defect occurred.

» SES (Severely Errored Second):

For G.826, G.828, G.829, and M.2101: Gives the count of the seconds
within which anomalies (FAS, EB, etc.) is > X% or at least one defect
occurred. X = 30% for DSn/PDH signals; see the following table for

SONET/SDH signals.
STS-1 0C-3 0C-12 0C-48 0C-192
STM-0 STM-1 STM-4 STM-16 STM-64
Path 30% 30% 30% 30% 30%
Line/MS 15% 15% 25% 30% 30%
Section/RS [10% 30% 30% 30% 30%
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For M.2100 ISM: Gives the count of the seconds within which
anomalies (frame bit errors, CRC block errors, etc.) are > Y or at least
one defect occurred. Y depends on the type of DSn/PDH signal as
described in the following table.

Signal SES Threshold
DS1 (SF) 8 frame bit errors (Near-End)
DS1 (ESF) 320 CRC-6 block errors (Near-End) 320 CRC-6 block errors

(Far-End, if FDL enabled)

E1 (Framed without CRC-4) |28 frame bit errors (Near-End)

E1 (Framed with CRC-4) 805 CRC-4 block errors (Near-End) 805 E-bit errors

(Far-End)
DS3 (M13) 2444 P-bit errors (Near-End) or 5 F-bit errors (Near-End)
DS3 (C-bit Parity) 2444 P-bit errors (Near-End) or 5 F-bit errors
(Near-End) 2444 FEBE errors (Far-End)
E2 (Framed) 41 frame bit errors (Near-End)
E3 (Framed) 52 frame bit errors (Near-End)
E4 (Framed) 69 frame bit errors (Near-End)

» BBE (Background Block Error) (G.828 and G.829 Line): Gives the count
of Errored Blocks not occurring as part of an SES.
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» UAS (Unavailable Second): Gives the count of the seconds
corresponding to the period of unavailable time that begins at the
onset of 10 consecutive SES events, including these 10 seconds. A
period of available time shall begin at the onset of 10 consecutive
non-SES events, including these 10 seconds.

LT PP PP P PP PP T DD LT LB [ DX
: 10 seconds : : < 10 seconds : : 10 seconds :
’ » '.‘ " « »
I Unavailability detected ! ! ! I Availability detected !
iq e »
h 0 '

Unavailable period Available period

[ severely Errored Second (sES)
E Errored Second (ES)
[[] Error Free Second (EFS)

» ESR (Errored Second Ratio): Gives the ratio of the number of ES in
available time to total seconds in available time during a fixed
measurement interval.

ESR = ES + AS

» SESR (Severely Errored Second Ratio): Gives the ratio of the
number of SES in available time to total seconds in available time
during a fixed measurement interval.

SESR = SES + AS

» BBER (Background Block Error Ratio): Gives the ratio of BBE in
available time to total blocks in available time during a fixed
measurement interval. The count of total blocks excludes all
blocks during SESs.
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19 System Tab

The System tab gives access to tabs containing general functions related to
the FTB-8100 Series operation.

Tab Page
Clock Synchronization Clock Synchronization 372
Preferences Application Preferences 380
Default Test Preferences 382
Module Information Modlule Information - Software 388
Package
Modlule Information - Module 389
Description
Modlule Information - Hardware 390
Options
Software Options Soffware Options 391
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System Tab

Clock Synchronization

Clock Synchronization

Note:

Note:

372

Press Main, System, Clock Synch, and Clock Synchronization.

Configuration Signal Analysis
Interface Type ® Output

INDHE El | D Alarm Analysis
L]
/ &= &= =

RX
Configuration Alarm Analysis Frequency Analysis
Interface L ] Frequency (bps)

o —

" Frequency Offset

Ref Out
Signal Analysis

D Frequency (MHz) @ Output Presence

TX and RX clock configuration is not available when the test mode is set to
Dual RX. Refer to Test Configuration on page 98 for more information.

TX
TX clock configuration is only possible when the RX clock is set to None.

Configuration: Allows the configuration of the clock that will be
generated. First select the Interface Type then, the other parameters will
become accessible for configuration.

» Interface Type: Allows the selection of the clock interface signal
(DS1/E1/2M) that will be generated. Choices are: None, DS1, E1, and
2 MHz. The default setting is None.
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Clock Synchronization

» LBO (Line Build Out): Allows the selection of the interface Line Build
Out that meets the interface requirements over the full range of cable
lengths. Available with DS1 interface only. Choices are: +3.0 dBdsx
(533-655 ft), +2.4 dBdsx (399-533 ft), +1.8 dBdsx (266-399 ft),
+1.2 dBdsx (133-266 ft), and +0.6 dBdsx (0-133 ft).

» Line Coding: Allows the selection of the interface line coding. Choices
are AMI and B8ZS for DS1; AMI and HDB3 for E1.

Note: Line Coding is not available with 2 MHz interface.

» Framing: Allows the selection of the interface framing. Choices are SF
and ESF for DS1; PCM 30, PCM 30 CRC-4, PCM 31, and PCM 31 CRC-4
for E1.

Note: Framing is not available with 2 MHz interface.
» Clock Mode: Allows the selection of the source clock that will be used
to generate the clock on the selected interface type. Choices are:
Internal: Internal clock of the unit (STRATUM 3).
Recovered: Clock from the test optical/electrical port input signal.

Backplane: 8 kHz clock from another module on the FTB-200. Note
that the other module must support the backplane clock feature and
must be enabled (refer to Backplane on page 378 for more
information).
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Clock Synchronization

374

Note:

Signal Analysis

» Output Presence: Indicates the presence of a signal at the output
interface/port (green) or not (gray).

Alarm Analysis

» LOC (Loss Of Clock): Indicates if the module is able to synchronize
with the selected clock mode and generates a valid synchronization
signal at the AUX output port (green) or not (red; no signal is generated
at the AUX output port).

RX

RX clock configuration is only possible when the TX clock is set to None.

Configuration: Allows the selection and configuration of the input clock.
This clock will be used for test synchronization if External clock has been
selected during test setup.

» Interface Type: Allows the configuration of the clock that will be
received. First select the Interface Type then, the other parameters will
become accessible for configuration. Choices are: None, DS1, E1, and
2 MHz.

» Termination Mode: Specifies how the unit is connected to the
synchronization signal. Choices are:

For DS1:

Term: Provides an input that terminates the DS1 signal.

Mon: Provides high-input impedance and compensation for resistive
loss. This setting is useful for monitoring DS1 signals at DSX monitor
points, which are resistor-isolated.

Bridge: Provides high-input impedance for bridging lines that are
already terminated. This setting is useful for bridging directly across
copper cable pairs.
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Clock Synchronization

For El:

Term: Provides an input that terminates the E1 signal.

Monitor: Provides high-input impedance and compensation for
resistive loss. This setting is useful for monitoring E1 signals at monitor
points, which are resistor-isolated.

Bridge: Provides high-input impedance for bridging lines that are
already terminated. This setting is useful for bridging directly across
copper cable pairs.

» Line Coding: Allows the selection of the interface line coding. Line
Coding is not available with 2 MHz interface. Choices are:

For DS1: AMI and B8ZS. The default setting is B8ZS.
For E1: AMI and HDB3. The default setting is HDB3.

» Framing: Allows the selection of the interface framing. Framing is not
available with 2 MHz interface. Choices are:

For DS1: SF, and ESF. The default setting is SF.

For E1: PCM30, PCM30 CRC-4, PCM31, and PCM31 CRC-4. The default
setting is PCM30.
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Clock Synchronization

Alarm Analysis
Note: AIS and LOF alarms are not available for 2MHz clock.

» LOS (Loss Of Signal): The LOS alarm indicates absence of an input
signal or an all-zeros signal is received.

» AIS (Alarm Indication Signal): The AIS alarm is declared when an
unframed all-ones signal is received.

» LOF (Loss Of Frame):

For DS1: The LOF alarm indicates that there was no valid framing
pattern for 40 milliseconds and there was at least one OOF error during
this period.

» With SF Framing: The Loss-of-Frame condition will be assumed
when 2 terminal frame and/or signaling frame errors in 5
consecutive frames have been received.

» With ESF Framing: The Loss-of-Frame condition will be assumed
when 2 FPS frame errors in 5 consecutive frames have been
received.

For E1: The LOF alarm indicates that three consecutive incorrect
frame alignment signals have been received.
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» Frequency: The Frequency alarm indicates if the received signal rate

meets (green) or not (red) the following rate specifications.

Signal

Rate specification

DS1

1544000 +15 bps (£9.2 ppm)

El

2048000 =19 bps (£9.2 ppm)

2MHz

2048000 +19 Hz (+9.2 ppm)

Frequency Analysis

» Frequency (bps) displays the received signal rate in bps for DS1 and
El interfaces and in Hz for 2 MHz interface.

» Frequency Offset displays the positive or negative frequency offset

between the standard rate specification and the rate from the received
signal. Frequency unit can be set to bps, or ppm for DS1/E1 and is set
to Hz for 2 MHz. The default setting is bps for DS1/E1 and Hz for 2 MHz.
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Clock Synchronization

378

Backplane

The backplane feature allows sharing the same backplane 8 kHz clock for
synchronization group purposes. The other module must support the
backplane clock feature to be able to use the generated backplane clock.

Configuration: Allows the selection and configuration of the backplane
8 kHz clock that will be generated when enabled.

» Clock Mode: Allows the clock source selection. The default setting is
Internal.

Internal: Internal clock of the unit (STRATUM 3).

External: Clock received from the connected DS1/E1/2M external
clock signal (AUX port). See Clock Synchronization - RX on page 374 to
complete the external clock settings.

Recovered: Clock from the test optical/electrical port input signal. Not
available with OTU1e/OTU2e/OTU1{/OTU2f.

» Enable: Allows enabling the selected backplane clock.
Alarm Analysis

LOC (Loss Of Clock): Indicates if the module is able (green) or unable
(red) to synchronize with the selected test clock.

FTB-8100 Series Transport Blazer



Note:

REF OUT/Ref Output

System Tab

Clock Synchronization

REF OUT is only available with the FTB-8130, FTB-8130NG,
andFTB-8130NGE models. The REF OUT signal is automatically enabled on
the REF OUT port (SMA connector) when the laser of the 10G/11.3G port is

turned ON.

Configuration

» Divider: Allows the selection of the transmit test clock divider. Choices
are 16, 32, and 64. The following table shows the corresponding output
frequency in MHz.

For OC-192/STM-64/0TU2/0OTU1e/OTU2e/OTU1f/OTU2f

Clock
divider

0C-192/
STM-64

0oTu2

Output frequency for

OTU1e

OTU2e

OoTU1f

oTu2f

16

622.08 MHz

669.33 MHz

690.57 MHz

693.48 MHz

704.38 MHz

707.35 MHz

32

311.04 MHz

334.66 MHz

345.29 MHz

346.74 MHz

352.19 MHz

353.68 MHz

64

155.52 MHz

167.33 MHz

172.64 MHz

173.37 MHz

176.10 MHz

176.84 MHz

Signal Analysis
» Frequency (MHz): Displays the generated signal frequency in MHz.

» Output Presence: Indicates the presence of a signal at the REF OUT
port (green) or not (gray).
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Application Preferences

380

Application Preferences

Press Main, System, Preferences, and Application Preferences.

sl e a R === Defavlt Test Preferences

Tirne Options

Time Format Time Zone

fiso [+ frocal

Test Time Display Mode
Relative :

Audible Errarfalarm
Mode:

Continuous : D Enable

Display Options
D SOMET Hierarchical Motation

Note: The application preferences are saved per slot on the FTB-200 meaning
that the configuration will not follow the module when changing the
module from one slot to another. Howeuver, a configuration on a specific
slot will remain when replacing a module by another module of the same

model.

Time Options

» Time Format: Sets the absolute time format of the GUI (current time
and timers). The default setting is ISO. Choices are:

ISO displays the time and timers with the yyyy-mm-dd hh:mm:ss

format.

USA displays the time and timers with the mm/dd/yy hh:mm:ss AM/PM

format.

» Time Zone: Allows the selection of the time zone source. The default

setting is Local.

UTC/GMT displays the time base on the UTC time zone.

Local displays the time from the FTB-200 unit.

FTB-8100 Series Transport Blazer



System Tab

Application Preferences

» Test Time Display Mode: Allows the selection of the test time mode
displayed in the Logger panel. The default setting is Relative.

Relative displays the time elapsed since the beginning of the test for a
test event.

Absolute displays the date and time of a test event.

Display Options

» SONET Hierarchical Notation when enabled sets the test setup grid to
present STS-3 and STS-1 [STS-3#,STS-1#] numbers for the OC-n
interface.

Audible Error/Alarm

» Mode allows the selection of the audible sound duration. The default
setting is Continuous. Choices are:

Single: Generates an audible sound and stops even if the alarm/error
persists.

Continuous: Generates an audible sound once the alarm/error is

detected and lasts for the alarm/error duration.

Note: The F2 button located on the FTB-200 front panel can be used to stop
(mute) the audible error/alarm.

» Enable allows enabling the audible error/alarm. This setting is disabled
by default.
» Display Options

SONET Hierarchical Notation allows enabling the SONET two-level
numbering convention. Refer to SONET Numbering Convention on
page 447 for more information.
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Default Test Preferences

Default Test Preferences

Press Main, System, Preferences, and Default Test Preferences.

application Preferences 0= ERI SRR
Laser Control Background Traffic
|:| Laser On OTN
A1S :
5T5-1 Fixed Stuff Columins SONET/SDH HOP
Equipped
@ Buk Filed Overwrite Enable nne
SONET/SDH LOP
0QC-192/5TM-64 REI-L/MS-REL Equipped .
Cormputation Method DSn/POH
M1 Orly < I—Ems

Allows setting the default test parameters that will be applied every time a
test is created manually using Test Setup or when using SmartMode.
Changes to the default test preferences will only apply when a new test
case is created.

Note: The default test preferences are saved per slot on the FTB-200 meaning that
the configuration will not follow the module when changing the module
from one slot to another. Howeuver, a configuration on a specific slot will
remain when replacing a module by another module of the same model.

Configuration

» Laser On: Selects Laser On every time a test is created manually using
the wizard or when using SmartMode. The Laser On check box is
selected by default.

» STS-1 Fixed Stuff Columns

Enable Bulk Filled Override fills up the bytes of the STS-1 SPE’s
columns 30 and 59 with the selected pattern from the tab Pattern TX on
page 335 when the Enable Bulk Filled Override check box is
selected. The Enable Bulk Filled Override check box is selected by
default.
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» SmartMode - Launh Test

Allows the configuration of the default TX/RX Test Pattern that will be
used when starting a test case using SmartMode.

Test Pattern: Select the test pattern from the list. Choices are PRBS
27 31-1, PRBS 27 23-1, PRBS 2~ 20-1, PRBS 2" 15-1, PRBS 2" 11-1,
PRBS 27 9-1,1100, 1010, 1111, 0000, 1in8, and 1in16.

Invert: Allows the inversion of the test pattern. When enabled, every 0
in the pattern will be changed for 1 and every 1 for 0. For example the
pattern 1100 will be sent as 0011. This check box is cleared by default.

RX Live Traffic: Analyzes the line traffic without test pattern thus
squelching the pattern loss and bit error indication. This check box is
cleared by default meaning that the Test Pattern and Invert
configuration will be used as well for the RX direction.

» Background Traffic

The Background Traffic is used to generate traffic on the
channels/paths/timeslots that are not part of the defined test.

» OTN

Allows the selection of the ODU multiplexed background traffic.
Choices are AIS, NULL Client (All Zeros), and PRBS31 pattern.

For ODU2 background traffic (ODU1 client):

obu1 oDu2
Foreground  ODU1 Client [ ] ]
LTIy
Background oput [
L_I»
obut 1 '
LIy |

The above example shows that ODU2 that contains ODU1
foreground traffic uses ODU1 background traffic.

SONET/SDH Application 383



System Tab

Default Test Preferences

» SONET/SDH HOP

Allows the selection of the default high order path background
traffic. Choices are AIS, Unequipped, and Equipped (PRBS
2~ 23-1 pattern). The default setting is Equipped.

The following diagram shows a test case data path that is
terminated right after SONET/SDH high order path. High order
background traffic is automatically adapted to the rate (STS-1,
AU-4, or AU-4) signal level for the paths that are not defined in the
test case.

STS/AU OC-12/STM-4
STS-VAU3 [
Foreground L

3 STS-1AL-3[ ]
Background { |

STS-1AU3 [ |
Background { |

Background STS-1/AU4

T O
Background STH"MHG
STS/AU OC-12/STM-4
STSNoAU4nc[ ] 1
Foreground 1T
Backgmund STS-1/AU-4 1 (—)

[l

Background STS-VAUSL
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Background

Background

Background

SONET/SDH Application

System Tab

Default Test Preferences

SONET/SDH LOP

Allows the selection of the default low order path background
traffic. Choices are AIS, Unequipped, and Equipped (PRBS
2~ 23-1 pattern). The default setting is Equipped.

VT1.5MTU-11 VTGTUG-2 STS-1/AU-3  OC-3/STM-1

B LT.: —‘
1
o

Ba(:kgmurd—k
Bat:kgrnur‘d—Di

|T

mEninluinln

The diagram above shows a test case data path that is terminated
at the SONET/SDH low order path. The remaining STS-1 or AU-3
timeslot not involved in the test case are filled with background
traffic of STS-1 or AU-3 level depending on the interface being
SONET or SDH. At the low order path level, the data path not
involved in the data path defined in the test case are filled with a
background traffic equivalent to the VT Group (VTG) or Tributary
Unit Group (TUG) type defined by the traffic selected in the data
path. Further, the remaining VTG or TUG within the high order
path, selected in the test case, are respectively filled with traffic of
equivalent rate for SONET and SDH data paths.

385



System Tab

Default Test Preferences

» DSn/PDH

Allows the selection of the default timeslot background traffic.
Choices are AIS and All zeros. The default setting is AIS.

DS2/E2 DS3/E3

—

4
Background —Dij

7

Foreground

()L

Background

The diagram above shows a test case defined with DSn/PDH traffic
where the background traffic is also inserted for the unused
timeslots in a test case data path. The insertion is similar to the low
order path SONET/SDH terminated signal where the background
traffic format inserted uses the same rate as the one defined in the
test case data path.

» LCAS Auto-Add at Startup

Source/Sink Enable: This setting allows to enable by default the Add
Member(s) at Start for Source and Sink every time a test is created
manually using Test Setup or when using SmartMode. This setting is
disabled by default.

» 0C-192/STM-64 REI-L/MS-REI

Computation Method: Allows to select the default method used to
calculate the REI-L/MS-REI error for OC-192 and STM-64 interfaces.

Choices are M1 only and both MO and M1. The default setting is
M1 only.
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System Tab

Default Test Preferences

» DSn Loop Codes

Allows the r————

configuration of 10 | DS Loco Cod
Name Loop-Up Loop-Down

DS1 lOOp code pail’S. [Loop Code 1 10000 [1o0

PreSS the [Loap Code 2 [10000 J1o0

. . ILDDD Code 3 |1nnnn |1nn

Configuration button | 5eas [toom0 m

to configure each loop | [ex coes [1o000 10
ILDDD Code 6 |1nnnn |1nn ;

COde namea LOOP'UP [Loop Code 7 [10000 [to0

and Loop-Down [Loop Code 8 [toa0o [to0
|Lnnp Code 9 IlEIEIEIEI |1uu

values. The name field | oo

allows up to 16

characters long.
Loop-Up and
Loop-Down range is from 000 to 1111111111111111. The default DS1
loop codes correspond to the DS1 In-Band loop codes
(Loop-Up=10000, and Loop-Down=100).

The Import button allows to import loop codes from a previously
saved file.

The Export button allows to save loop codes to a file.
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System Tab

Module Information - Software Package

Module Information - Software Package

Press Main, System, Module Information, and Software Package.

TR R ER AN Module Description [[Hardware Options

Versions

Installed Software Product |1.5.0.9

Instrumant 1508
Firrmware 2.7.0.9
Boot 2.0.0.20
-
Versions

» Installed Software Product: Indicates the software product version.
GUI: Indicates the SUI version.
Instrument: Indicates the Instrument version.

Firmware: Indicates the firmware version.

YyYYYVvYYy

Boot: Indicates the boot version.
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System Tab
Module Information - Module Description

Module Information - Module Description

Press Main, System, Module Information, and Module Description.

Molle Description |[TERARPSS
Information
Slot 10 (ul
Assembly Hardware Revision |2
Serial Nurnber AZ002CA
Calboration Date 7/5/2006 1:26:00 AM
Information

» Module ID indicates the module part number.

» Slot ID indicates the slot number where the FTB-8120NGE/8130NGE is
inserted to.

» Assembly Hardware Revision: Indicates the product assembly
hardware revision.

» Serial Number: Indicates the module serial number.

» Calibration Date: Indicates the last module’s calibration date.
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System Tab

Module Information - Hardware Options

Module Information - Hardware Options

Press Main, System, Module Information, and Hardware Options.

Software Package |Module Description [ElElE RSl

Hardware Options

Device Type | Item Description
SFP Module 1D FTB-8130MG
Fort Murnber 2
‘endor Mame FINISAR CORP, B
Part Numher FTRI1321P1BTL
Serial Murnber FEFOT4R N
Revision Number A
Connector Type Lc
Speed OC-3/5TM-1, OC-12/5TM-4, OC- B
Type SOMET/SDH: Short Reach, FC: Lo
Wavelength 1310 nm
Mode SONET/SDH: Single-Mode Fiber,
[l | 3 B

Gives hardware information related to the SFP/XFP.

» SFP/XFP/: The following information is available for the inserted
SFP/XFP.

Module ID

Port Number

Vendor Name

Part Number

Serial Number

Revision Number

Connector Type: LC, MT-RJ,SC, ST, FC, etc.

Speed: 100Base-FX/LX, 1000Base-SX, FC-1X, FC-2X, FC-4X, 10G,
0OC-3/STM-1, OC-12/STM-4, OC-48/STM-16/0TU1, or
0OC-192/STM-64/0TU2

Type: Reach type: FC: Short Distance, LR/LW, SONET/SDH Short
Reach (SR), Intermediate Reach (IR), Long Reach (LR) etc.
Wavelength: 850nm, 1310nm and 1550nm.

Mode: FC: Multi-Mode(M6) Fiber, SONET/SDH: Single-Mode Fiber
(SMF), SONET/SDH Multi-Mode Fiber (MMF), etc.
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Software Options

System Tab
Software Options

Allows the installation of software options. A software option key will be

generated by EXFO for each option bought.

Press Main, System, Software Options, and Software Options.

Configuration

DxuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuLi Load Key... Apply

Avalable Options

Categary

Name

Description

[ status

advanced Fu..

Data Cver S...
Data Over S...

DSn/POH
DSn/POH
DSn/PDH
DSn/POH
DSn/POH

Next-Genera...
MNext-Genera...
MNext-Genera...
Mext-Genera...

SK-SMAR..

SK-EEnS
Sk-GEoS

SK-DS1-FDL
Sk-DSn
SK-DUALRX
SK-G747
SK-PDH

SK-GFP-F
SK-HO-VC...
SK-LCAS
SKALO-WC.

Srnartinde

Electrical Ethernet over ...
GIgE Optical Ethernet o...

[051/1.5M Facility Data ...

Digital Signal
Dual RX

ITU-T Recommendation. ..
Plesiochronous Digital H...

Framed Generic Framin..,
High Order Yirtual Conc...
Link Capacity Adjustem...
Low Order Virtual Conc..

Enabled

Enabled
Enabled

Enabled
Enabled
Enabled
Enabled
Enabled

Enabled
Enabled
Enabled
Enabled

Note: Software option installation is only possible when no test case is created.

Configuration

The software license key can be either entered (typed) or loaded (using
the Load Key button).

» Software Option key allows typing the software option key.

» Load Key button allows selecting a file containing the option key.

The default directory is \Data\My Documents\SonetSdhAnalyzerG2\Key.

» Apply button sends the option key to the FTB-8100 Series. A
confirmation message will be displayed. The application is
automatically closed. The application must be restarted manually.
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System Tab

Software Options

Available Options

The available software options are listed with the Status indicating what
software options are installed (enabled) or not (disabled) on the module.

Category Name Description

Advanced |SK-SMARTMODE |SmartMode

DSn/PDH  |SK-DSn Digital Signal
SK-DS1-FDL DS1/1.5M Facility Data Link
SK-DS3-FEAC DS3/45M Far-End Alarm and Control
SK-DUALRX Dual DS1/DS3 RX
SK-G747 ITU-T Recommendation G.747
SK-PDH Plesiochronous Digital Hierarchy

OTN? SK-OTU1 Optical Transport Unit-1 (G.709)
SK-OTU2P Optical Transport Unit-2 (G.709)
SK-EoOTN? 10G Ethernet over Optical Transport Unit 2
SK-OTU2-1e-2e? |Optical Transport Unit 2 Overclocked (10G-Ethernet)
SK-OTU2-1f-2f2  |Optical Transport Unit 2 Overclocked (10G-Fibre

Channel)

SK-ODUMUX?  |ODU Multiplexing

Rate SK-155M 155 Mbps
SK-622M 622 Mbps
SK-2488M 2.488 Gbps
SK-9953M 9.953 Gbps

SONET/SDH | SK-SONET Synchronous Optical Network
SK-SDH Synchronous Digital Hierarchy
SK-TCM Tandem Connection Monitoring

a. Not available on the FTB-8105 and FTB-8115 models.
b. Only available on the FTB-8130, FTB-8130NG, FTB-8130NGE, and FTB-8140 models.
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20 Suspend and Resume

Suspend and Resume allow respectively the FTB-200 and its running
applications to stop (Suspend) and to be quickly re-initialized (Resume)
when the unit is turned back on.

Suspend Mode

To enter suspend mode, hold down the On/Off button a few seconds until
the unit beeps once. In Suspend Mode, the FTB-8100 Series Transport
Blazer module is directly turned off and its configuration and injection
information are kept in static RAM. The Suspend Mode remains active as
long as battery power or AC power is available. If the battery is drained the
information is lost and the Resume operation in no more possible.

The following conditions prevent the activation of the Suspend Mode:
» A firmware download is in-progress
» Resume operation is in-progress.

Note: The test will be stopped when entering the suspend mode meaning that the
test logger content will be lost.
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Suspend and Resume

Resume Operation

Resume Operation

To enter the resume operation, turn on the unit by pressing the On/Off
button. During the resume operation, the module is re-initialized and once
its booting cycle is completed the test is created with the configuration
maintained in static RAM.

In the event a power failure or manual shutdown of the FTB-200 occurs,
while the resume operation is in-progress, the resume operation is
terminated and all the test configuration information is lost.

The following conditions prevent the resume operation:

» The module status has changed (mismatch in serial number or
module is missing).

» A module failure is detected.
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21 Power Failure Recovery

Note:

The automatic power failure recovery is used to re-create and restart the
test that was running before the power failure. A test that was created and
not running before the power failure will be re-created but not started. The
configuration of the test is saved automatically once the test is created. The
logger, injections, and configuration are periodically saved.

The following requirements control the power failure recovery process:

1. The power failure occurred while the test case is created. A power
failure condition occurs when the AC power is down while the unit’s
battery has not sufficient power to keep the unit running.

2. The Application Startup is enabled for this module from ToolBox CE.
Refer to the ToolBox CE user guide for more information.

Automatic Power Failure Recovery

If the requirements number 1 and 2 are met, the saved configuration will
be loaded when the unit is rebooted after a power failure. Thus, the test
that was running will be re-created, configured, and restarted; the test that
was not running will be re-created and configured.

Manual Power Failure Recovery

If only the requirement number 1 is met, the saved configuration will be
loaded when the FTB-8100 Series is manually started from ToolBox CE.
Thus, the test that was running will be re-created, configured, and
restarted.

The power failure recovery is disabled when the GUI terminates normally
or when the test case is cleared.
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Power Failure Recovery

When Using the Test Timer

Refer to Timer Configuration on page 102 for more information on test
timer.

The test that was running will be re-created and started after a power
failure if all the following conditions are met:

» The test was running.
» Application Startup is enabled on the FTB-200.
» The start time has not expired during the power failure.

» The stop time or the duration has not expired during the power failure.

When Using SmartMode

SmartMode is not supported meaning that SmartMode will return to its
default factory settings after a power failure recovery.
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22 Maintenance

To help ensure long, trouble-free operation:

>

>

oo mm oo

Always inspect fiber-optic connectors before using them and clean

them if necessary.

Keep the unit free of dust.

Clean the unit casing and front panel with a cloth slightly dampened

with water.

Store unit at room temperature in a clean and dry area. Keep the unit

out of direct sunlight.
Avoid high humidity or significant temperature fluctuations.
Avoid unnecessary shocks and vibrations.

If any liquids are spilled on or into the unit, turn off the power
immediately and let the unit dry completely.

WARNING

E Use of controls, adjustments, and procedures for operation and
maintenance other than those specified herein may result in
hazardous radiation exposure.
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Maintenance
Recalibrating the Unit

Recalibrating the Unit

Manufacturing and service center calibrations are based on the

ISO/IEC 17025 Standard, which states that calibration documents must not
contain a recommended calibration interval, unless this has been
previously agreed upon with the customer.

Validity of specifications depends on operating conditions. For example,
the calibration validity period can be longer or shorter depending on the
intensity of use, environmental conditions and unit maintenance. You
should determine the adequate calibration interval for your unit according
to your accuracy requirements.

Under normal use, EXFO recommends calibrating your unit every two
years.
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Maintenance
Recycling and Disposal (Applies to European Union Only)

Recycling and Disposal
(Applies to European Union Only)

electronic accessories) properly, in accordance with local

Recycle or dispose of your product (including electric and
E regulations. Do not dispose of it in ordinary garbage receptacles.

EE This equipment was sold after August 13, 2005 (as identified by
the black rectangle).

» Unless otherwise noted in a separate agreement between EXFO and a
customer, distributor, or commercial partner, EXFO will cover costs
related to the collection, treatment, recovery, and disposal of
end-of-lifecycle waste generated by electronic equipment introduced
after August 13, 2005 to an European Union member state with
legislation regarding Directive 2002/96/EC.

» Except for reasons of safety or environmental benefit, equipment
manufactured by EXFO, under its brand name, is generally designed to
facilitate dismantling and reclamation.

For complete recycling/disposal procedures and contact information, visit
the EXFO Web site at www.exfo.com/recycle.

SONET/SDH Application 399


http://www.exfo.com/recycle




23 Troubleshooting

Solving Common Problems

Before calling EXFO’s technical support, please read the following usual
problems that can occur and their respective solution.

Printer supplies are
missing to execute
the print operation

Problem Possible Cause Solution
OC-N/STM-N Optical Laser The Laser On » Ensure that the Laser button
LED is off and the connector option is disabled. is enabled (On).
is not generating the signal. The SFP XFP is not |» Ensure to use a compatible

compatible with the SFP/XFP. Refer to
FTB-8115/20/30. OTN/OC-N/STM-N Interface
Connections on page 18.

Unable to create a Dual RX The AUX connector |» Press Main, System, Clock

test case from a previously is used for Synch, and select None for

save configuration using synchronization. RX Interface Type.

load configuration.

Logger Printing Problem. The printerinterface [ » Check the interface card
card (PCMCIA) and and printer to ensure they
its drivers are not are properly installed d and
correctly installed or powered.

No communication
can be established
with the printer. » Check paper or other printer

supplies are present.
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Troubleshooting
Finding Information on the EXFO Web Site

Finding Information on the EXFO Web Site

The EXFO Web site provides answers to frequently asked questions (FAQs)
regarding the use of your FTB-8100 Series Transport Blazer.

To access FAQs:

1. Type http://www.exfo.com in your Internet browser.
2. Click the Support tab.

3. Click FAQs and follow the on-screen instructions. You will be given a
list of questions pertaining to your subject.

The EXFO Web site also provides the product’s most recent technical
specifications.
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Troubleshooting
Contacting the Technical Support Group

Contacting the Technical Support Group

To obtain after-sales service or technical support for this product, contact
EXFO at one of the following numbers. The Technical Support Group is
available to take your calls from Monday to Friday, 8:00 a.m. to 7:00 p.m.
(Eastern Time in North America).

For detailed information about technical support, visit the EXFO Web site at
www.exfo.com.

Technical Support Group

400 Godin Avenue 1 866 683-0155 (USA and Canada)
Quebec (Quebec) GIM 2K2 Tel.: 1 418 683-5498
CANADA Fax: 1 418 683-9224

support@exfo.com

To accelerate the process, please have information such as the name and
the serial number (see the product identification label), as well as a
description of your problem, close at hand.

PIN *hkkhkkkhkkkhkkhkkkk

S| 542392-3D January 2020
QST442B

Made in Canada

FTB-81xx

Module Number
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Troubleshooting

Transportation

Transportation

Maintain a temperature range within specifications when transporting the
unit. Transportation damage can occur from improper handling. The
following steps are recommended to minimize the possibility of damage:

» Pack the unit in its original packing material when shipping.
» Avoid high humidity or large temperature fluctuations.
» Keep the unit out of direct sunlight.

» Avoid unnecessary shocks and vibrations.
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24 Warranty

General Information

EXFO Inc. (EXFO) warrants this equipment against defects in material and
workmanship for a period of one year from the date of original shipment.
EXFO also warrants that this equipment will meet applicable specifications
under normal use.

During the warranty period, EXFO will, at its discretion, repair, replace,

or issue credit for any defective product, as well as verify and adjust the
product free of charge should the equipment need to be repaired or if the
original calibration is erroneous. If the equipment is sent back for
verification of calibration during the warranty period and found to meet all
published specifications, EXFO will charge standard calibration fees.

IMPORTANT

The warranty can become null and void if:

» unit has been tampered with, repaired, or worked upon by
unauthorized individuals or non-EXFO personnel.

» warranty sticker has been removed.

» case screws, other than those specified in this guide, have been
removed.

» case has been opened, other than as explained in this guide.
» unit serial number has been altered, erased, or removed.

» unit has been misused, neglected, or damaged by accident.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES EXPRESSED,
IMPLIED, OR STATUTORY, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. IN NO EVENT SHALL EXFO BE LIABLE FOR
SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES.
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Warranty
Liability

Liability

EXFO shall not be liable for damages resulting from the use of the product,
nor shall be responsible for any failure in the performance of other items to
which the product is connected or the operation of any system of which
the product may be a part.

EXFO shall not be liable for damages resulting from improper usage or
unauthorized modification of the product, its accompanying accessories
and software.

Exclusions

EXFO reserves the right to make changes in the design or construction of
any of its products at any time without incurring obligation to make any
changes whatsoever on units purchased. Accessories, including but not
limited to fuses, pilot lamps, batteries and universal interfaces (EUI) used
with EXFO products are not covered by this warranty.

This warranty excludes failure resulting from: improper use or installation,
normal wear and tear, accident, abuse, neglect, fire, water, lightning or
other acts of nature, causes external to the product or other factors beyond
the control of EXFO.

IMPORTANT

EXFO will charge a fee for replacing optical connectors that were
damaged due to misuse or bad cleaning.

Certification

406

EXFO certifies that this equipment met its published specifications at the
time of shipment from the factory.
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Warranty

Service and Repairs

Service and Repairs

EXFO commits to providing product service and repair for five years
following the date of purchase.

To send any equipment for service or repair:

1. Call one of EXFO’s authorized service centers (see EXFO Service
Centers Worldwide on page 408). Support personnel will determine if
the equipment requires service, repair, or calibration.

2. If equipment must be returned to EXFO or an authorized service
center, support personnel will issue a Return Merchandise
Authorization (RMA) number and provide an address for return.

If possible, back up your data before sending the unit for repair.

Pack the equipment in its original shipping material. Be sure to include
a statement or report fully detailing the defect and the conditions under
which it was observed.

5. Return the equipment, prepaid, to the address given to you by support
personnel. Be sure to write the RMA number on the shipping slip. EXFO
will refuse and return any package that does not bear an RMA number.

Note: A test setup fee will apply to any returned unit that, after test, is found to
meet the applicable specifications.

After repair, the equipment will be returned with a repair report. If the
equipment is not under warranty, you will be invoiced for the cost
appearing on this report. EXFO will pay return-to-customer shipping costs
for equipment under warranty. Shipping insurance is at your expense.

Routine recalibration is not included in any of the warranty plans. Since
calibrations/verifications are not covered by the basic or extended
warranties, you may elect to purchase FlexCare Calibration/Verification
Packages for a definite period of time. Contact an authorized service center
(see EXFO Service Centers Worldwide on page 408).
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Warranty

EXFO Service Centers Worldwide

EXFO Service Centers Worldwide

If your product requires servicing, contact your nearest authorized service

408

center.

EXFO Headquarters Service Center
400 Godin Avenue

Quebec (Quebec) GIM 2K2
CANADA

EXFO Europe Service Center
Omega Enterprise Park, Electron Way
Chandlers Ford, Hampshire S053 4SE
ENGLAND

EXFO Telecom Equipment
(Shenzhen) Ltd.

3rd Floor, Building 10,

Yu Sheng Industrial Park (Gu Shu
Crossing), No. 467,

National Highway 107,

Xixiang, Bao An District,
Shenzhen, China, 518126

1 866 683-0155 (USA and Canada)
Tel.: 1 418 683-5498

Fax: 1418 683-9224
quebec.service @exfo.com

Tel.: +44 2380 246810
Fax: +44 2380 246801
europe.service@exfo.com

Tel: +86 (755) 2955 3100
Fax: +86 (755) 2955 3101
beijing.service@exfo.com
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A Specifications

Note: Specifications are subject to change without notice.

Electrical Interfaces for FTB-8105/15/20/30

s DSt Et/2M E2/8M E3/34M DS3/45M | STS-1e/STM-0e/52M| E4/140M STS-3¢/STM-1e/155M
Tr Pulse Amplitude 241036V 30V 237V 231V 1001V 03610085V 10101 Vpp 05V
T Pulse Mask GR499 G703 G703 G703 G703 Do GR253 G703 T Thasl
Figure 9.5 Figure 15 Figure 15 Figure 16 Figure 17 Figure 98 | Figure 14 | Figure 4-10/4-11 Figure 18/19 i B
TxLBO Preamplification Power dBdsx
+0.6 dBdsx (0-133 ft) 010225 ft 00225 ft 010225 ft
+1.2 dBdsx (133-266 ff) 22510450 ft 25510450 ft
+1.8 dBdsx (266-399 ft)
+2.4 dBdsx (399-533 ff)
+3.0 dBdsx (533-655 i)
Cable Simulation Power dBdsx
225 dBdsx 45010900 (927)t | 45010 900 (927) ft
~15.0 dBdsx
75 dBds
0 dBdsx
R Level Sensitiity For 772 kHz: For 1024 kHz: For 1024 kHz: For 4224 kHz: For 17.184 MHz: For 22.368 MHz For 25.92 MHz: For 70 MHz For 78 MHz
TERM: < 26 dB (cable | TERM: <6 dB TERM: < 6 dB TERM: < 6 dB TERM: < 12 dB TERM: <10 dB TERM: <10 dB TERM: < 12 dB TERM: < 12.7 dB
loss only) at 0 dBdsx T | (cable loss ony) (cable loss only) (cable loss only) (coaral cable loss only) | (cable loss only) (cable loss only) (coaxial cable loss only) | (coaial cable loss only)
DSXMON:<26dB | MON: < 25 dB MON: < 26 dB MON: < 26 dB MON: < 26 dB DSX-MON: < 26,5 dB| MON: < 25 dB MON: < 26 dB MON: < 26 dB

(20 dB resistve loss +
cable loss < 6 dB)
Bridge: < 6 dB
(cable loss only)

(20 dB resistive loss | (20 B resistive loss +
+ cable loss < 6 dB) | cable loss < 6 dB)
Bridge: < 6 dB Bridge: < 6 dB
(cable loss only) | (cable loss ony)

(20 dB resistive loss +
cable loss < 6 dB)

(20 0B resistve loss +
cable loss < 6 dB)

(215 dB resistve loss
+ cable loss < 5 dB)

Mot

(20 B resistive loss
+ cable loss < 5 dB)

Notz: measuemetunis = Bim

(20 dB resistve loss
+ cable loss < 6 dB)

Mot

(20 0B resistve loss
+ cable loss < 6 dB)

1544 Mbits 46 ppm

Transmit Bit Rate 2048 Mbits £ 46 ppm | 2048 Mbitls + 46 pom | 8448 Mot + 4.6 pom | 34368 Moitls + 46 ppm | 44736 Moitls +4.6 pom | 51.84 Moitls + 46 ppm | 139.264 Mbitls +46 ppm | 15552 Moits + 46 pom
Receive Bt Rate 1544 Moitls £ 140ppm | 2048 Mbits + 100 pom | 2.048 Mbt's £ 100 ppm | 8448 Moits £ 100 ppm| 34368 Mbits + 100 pom| 44.736 Mbitls £ 100 pom | 51.84 Moits £ 100 ppm | 139.264 Mbits £ 100 ppm | 15552 Mbits £ 100 ppm
Accuracy |Frequency 146 ppm 14.6 ppm 14.6 ppm 146 ppm 146 ppm 14.6 ppm 14,6 ppm 14.6 ppm 4.6 ppm
Electrical Power| DSX range: £1.0dB |NORMAL:£1.0dB [NORMAL: £1.0dB | NORMAL: £1.0dB | NORMAL: £1.0dB | DSXrange: #1.0dB™ | DSX range: £1.0 dB | NORMAL: £1.0 dB NORMAL: 110 dB

DSKMONrange: £2008 | MONTOR:£20dB | MONTOR:£20dB | MONIOR: £20d8 | MONIOR: 420 dB DSKMON range: $20 4B | DSKMON range: £20 6B | MONIOR: 120 dB MONITOR: 120 B
Peakto-Peak Vottage +10%downto500mVpp |+ 103 downto 500 mfp | £ 10% down to 500 mfp | £ 10% downto 400 mp| £10% fp | £10% donnto 200mVpp | £10% down to 200mp | 10% downto 200mlpp | £10% downto 200 mVpp
Frequency Offset Generation 1544 Moits £ 140ppm | 2,048 Mbitls £:70 ppm | 2,048 Mbitis £ 70 ppm | 8448 Mbitls £ 50 ppm | 34.368 Moils £ 50 ppm | 44.736 Moits £ 50 pom | 51.84 Moits £ 50 ppm | 139.264 Mois £ 50 pom | 156:52 Mbits + 50 pm
Intrinsic Jiter (T) ANSIT1.403 section 6.3 G823 section 5.1 | G823 section 5.1 | G.823 section 5.1 | G823 section 51 | GR-449 section 73 | GR-253 section G823 section 5.1 G825 section 5.1

GR-499 section 7.3 G.751 section 23 | (categories land ll) | 5.6.2.2 (category | GR-253 section 5.6.2.2
Input Jtter Tolerance AT&T PUB 62411 GB23section 71 [GB2Bsection 1 | GB23sectin 71 | G.B23 section 71 GR449 section 73 | GR-253 section 5.6.22| G.823 section 7.1 G825 section 5.2

GR-499 section 7.3 (categories land Il) | (category Il G.751 section 33 GR-253 section 5.6.2.3
Line Coding AMIand B8ZS AMIand HDB3 AMI and HDB3 HDB3 HDB3 B3ZS B3ZS [«1] oM
Input Impedance 100 ohms + 5%, baanced 120 ohms 5%, belenced | 75 ohms £ 5%, unbalanced | 75 ofms £ 5%, unbalanced | 75 obms £ 5%, unbdlanced | 75 ohms 25%, unbalanced | 75 ohms £5%, unbalanced | 75 ohms £ 10%, unbalanced | 75 ohms + 5%, unbalenced
(Resistive Termination)
Connector Type BANTAM and R-48C | BANTAM and R-48C | BNC BNC BNC BNC BNC BNC BNC J
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Specifications

Optical Interfaces

Optical Interfaces

Optical Interface for FTB-8105/15/20/30

Refer to page 18 for more information on supported SFP/XFPs.

a 0agH 0018 OO0 ORI
18km; 13100m | 40km; 1310nm | 40k 1550hm | 80k, 1650 nm | 15k 1310nm | 40k 1310nm | 40k 1550mm | 80km 1560m | f6km;1310nm | 40km; 1310nm | 40km;1360nm | B0k 1550 rm 10km; 1310 40km; 1550 nm 80km; 1550 nm
Lewl T Sto0dBn | -2043dBn | -Sto0cBm | -2o+3dBm | -5to0dBm 2o +3Bm -5to0dBn 03B | -5o0dBm 2038 -500dBn | -2to43cBn -§to-1dBn -1io+268n 0to+4dBm
ReOperaing Range: -B10-100Bn | -30to-150Bm | -23t0-100Bn | -30to-150Bm | -Nio0Bm | -M7to-9Bm | -Rio0Bm | -Bo-HcBm | -18100Bm | -F7to-BBm | -1810dBm | -28to-9cBm -I11-1dBn -14to-1dBm -4t0-9dBm
Tansnit Bt Rete 16552 Mhis £46 ppm 62008 Mots 2 46 pom 248830 Ghitls 46 ppm 995308 Gt £ 46 gom 995308 Gbits £ 46 ppm
266606 s 46 pom OTU) (0G1s25MHS4) 1070922 Gt £ 46 ppm 0TV
1070822 Gets £ 46 ppm [OTU2)
11,0491 Goils £ 46 pom (OTU1e)
11,0957 Ghils + 46 ppm (OTU2e)
Receiie Bt Rete 16652 Mt £ 100 ppm 62208 Notls 100 ppm 248832 Ghils £ 100 ppm 995328 Ghitls £ 45 pom 995328 Gbits £ 46 ppm
266606 Ghits £ 100 ppm (OTU1) (0C-192/STh-64) 10.70922 Gbits £ 46 ppm (OTU2)
1070922 Gos 46 pom OTU2)
110431 Gotl 2 46 ppm (0TU1e)
11,0057 Gl £ 46 ppm (0TU2e)
Operaione 1261101360 m | 126310 1360m | 143010 1580 nm | 148010 1580nm (127010 1360mm | 128010 1335rm | 143010 1580mm | 148010 1580m | 126010 1360mm | 128010 1335m | 143010 1580 rm | 150010 1580 nm 1290101330 0m 163010 1565 m 163010 1365 m
Wavelengh Renge:
Specl Wi 1m[-0dB) 1m (208 1m0 1m0
Frequency Ofet +50pm +30ppm +50pm +50ppm’
Generaton
Vst | Fegenyy t46pm t4pm +46pm H46pm
Aecuragy Opica Power 128 118 +28 +28
Mesimum Rebefore +3dBm +3dBm +3dBn +3dBn
Daanage P
e Curgre GRE3S01ED GRS S0 GRE3S01ED GR350
G ) GEISH G855
LieCudg 2 [ ] ]
ety Pl ECEIE 2021 OR 0 ey 201, b s o s,
Comedo® DallC | Dale DallC | DallC
\ e i ) ‘ ) ) ‘ W
Notes
a. In order not to exceed the maximum receiver power level before damage, an attenuator must be used.

b. External adaptors can be used for other type of connectors. For example FC/PC.

c. SFP/XFP Compliance: The FTB-8100 Series selected SFP/XFP shall meet the requirements stated in the “Small
Form-factor Pluggable (SFP) Transceiver MultiSource Agreement (MSA)”. The FTB-8100 Series selected SFP/XFP
shall meet the requirements stated in the “Specification for Diagnostic Monitoring Interface for Optical Xcvrs”.
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Specifications
Synchronization Interfaces for FTB-8105/15/20/30

Synchronization Interfaces for
FTB-8105/15/20/30

(" SYNCHRONISATION INTERFACES A
External Clock DS1/1.5M | External Clock E1/2M External Clock E1/2M Trigger 2 MHz
Tx Pulse Amplitude | 24t0 3.6V 30V 231V 0751015V
Tx Pulse Mask GR-499 figure 9.5 G.703 figure 15 G.703 figure 15 G.703 figure 20
Typical power dBdsx
+0.6 dBdsx (0-133 ft)
TxLBO +1.2 dBdsx (133-266 ft)
Preamplification +1.8 dBds« (266-399 ft)
+2.4 dBdsx (399-533 ft)
+3.0 dBdsx (533-655 fi)
R Level TERM: < 6 dB (cabe loss on TERM: =< 6 B (cable loss onl TERM: =< 6 B (cable loss only) <6.dB (cable loss only)
Sensivity (at 772 kHz for T1) DSXMON: | MON: < 26 dB (20 dB resistive loss | MON: < 26 dB (resistive loss
<26.dB (20 dB resistive loss | + cableloss <6 dB) + cableloss < 6 dB) 7
+cable loss < 6 dB) REF-OUT INTERFACE
Bridge: < 6 dB (cable loss onfy) | Bridge: < 6 dB (cable loss only) Bridge: < 6 dB (cable loss only) Parameter Value
Bit Rate | 1.544 Mbi/s £ 46 ppm | 2048 Mbitls £ 4.6 ppm 2048 Mbitls £ 4.6 ppm Ti pulse amplitude 600 £ 150 mVpp
Reception Bit Rate | 1.544 Mbit/s £ 50 ppm 2.048 Mbit/s + 50 ppm 2.048 Mbit/s + 50 ppm Transmission frequency
Intrinsic Jtter (Te) ANSIT1.403 section 6.3 | G823 G823 G703 SONET/SDH/ | 10 GigE LAN | OTU2 Otute | OTU2e
(GR-499 section 7.3 section 6.1 section 6.1 table 11 10GigE WAN
Input Jitter AT&T PUB 62411 (.823 section 7.2 G.823 section 7.2 il ALY |\GEES | FIY I G ) .
Tolerance GR-499 SECTION 73 G813 G813 Clock diider =32 311.04MHz | 302.266 MHz | 334,66 MHz | 345.09 MHz | 346.74 MHz
Line Coding AMIand B8ZS AMI and HDB3 AMI and HDB3 Oockdwn{ev:ﬁlﬂv 15652 MHz | 161.133 MHz | 167.33 MHz | 172.64 MHz | 173.37 MHz
Input Impedance 75 ohms £ 5%, 75 ohms £ 5%, 75 ohms £ 5%, 75 ohms £ 5%, LOut:uI . AC] c:upled
(Resistive Termination) | unbalanced unbalanced unbalanced unbalanced ot pUichis
Connector Type BNC? BNC® BNC BNC Maximum cable length 3 meters
Connector Type SMA J
NOTES

a. Adaptation cable required for BANTAM.
b. SFP/XFP transceivers comply with IEC 60825 and 21 CFR 1040.10
(except for deviations pursuant to Laser Notice 50, dated July, 2001), for Class 1 or 1M lasers.
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Specifications

General Specifications

General Specifications

For FTB-8105/15/20/30

FTB-8115, FTB-8120, FTB-8120NG,
FTB-8130, FTB-8130NG ALAALE
Size 51 x 96 x 288 mm 25 x 96 x 288 mm
(HxWxD) (27x33/4”x113/8") (1”x33/4”x 11 3/8”)
Weight 0.9kg (2.01b) 0.5kg (1.11b)
(without
transceiver)

Temperature
- operating |0 °C to 40 °C (32 °F to 104 °F)
- storing -40 °C to 60 °C (-40 °F to 140 °F)
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B Glossary

SONET/DSn/SDH/PDH Nomenclature

The GUI will used the International or European nomenclature based on
the SONET and SDH software options installed on the FTB-8100 Series.

Software option Nomenclature
SONET only International
SDH only European
SONET and SDH International

Signal Rates

Rate SONET/DSn . SDH/PDH
International European
1.544 Mbps DS1 - 1.5M
2.048 Mbps - El 2M
8.448 Mbps - E2 8M
34.368 Mbps - E3 34M
44.736 Mbps DS3 - 45M
51.84 Mbps STS-1e STM-0e 52M
139.264 Mbps - E4 140M
155.52 Mbps STS-3e/OC-3 |STM-le/STM-1 |155M / STM-1
622.08 Mbps 0C-12 STM-4 STM-4
2.48832 Gbps 0C-48 STM-16 STM-16
2.666057143 Gbps OTU1 OTU1 OTU1
9.95328 Gbps 0C-192 STM-64 STM-64
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Glossary

SONET/SDH High and LowOrder Path Nomenclature

414

Rate Signal
10.709225316 Gbps OTU2
11.0491 Gbps OTUle
11.0957 Gbps OTU2e
11.2701 Gbps OTUIf
11.3176 Gbps OoTu2f

SONET/SDH High and LowOrder Path

Nomenclature
Path Type SDH SONET

High Order AU-3 STS-1
AU-4 STS-3c
AU-4-4c STS-12¢
AU-4-16¢ STS-48c
AU-4-64c STS-192c

Low Order TUG-3 -
TUG-2 VTG
TU-11 VTL.5
TU-12 VT2
TU-2 VT6
TU-3 -
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Glossary
SONET/SDH Alarms and Errors Nomenclature

SONET/SDH Alarms and Errors Nomenclature

Layer SONET SDH

Physical BPV (0\%

Section / Regenerator LOF LOF

Section SEF OOF
TIM-S RS-TIM
Bl Bl

Line / Multiplex Section AIS-L MS-AIS
RDI-L MS-RDI
B2 B2
REI-L MS-REI

High Order Path AIS-P AU-AIS
LOP-P AU-LOP
LOM H4-LOM
PDI-P -
RDI-P HP-RDI
ERDI-PCD ERDI-CD
ERDI-PPD ERDI-PD
ERDI-PSD ERDI-SD
PLM-P HP-PLM
UNEQ-P HP-UNEQ
TIM-P HP-TIM
B3 B3
REI-P HP-REI
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SONET/SDH Alarms and Errors Nomenclature

416

Layer SONET SDH

Low Order Path AIS-V TU-AIS
LOP-V TU-LOP
RDI-V LP-RDI
ERDI-VCD ERDI-CD
ERDI-VPD ERDI-PD
ERDI-VSD ERDI-SD
RFI-V LP-RFI
UNEQ-V LP-UNEQ
TIM-V LP-TIM
PLM-V LP-PLM
BIP-2 BIP-2
REI-V LP-REI
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Acronym List

Glossary
Acronym List

140M Digital signal (139.264 Mbps)
155M Digital signal (155.52 Mbps)
2M Digital signal (2.048 Mbps)
34M Digital signal (34.368 Mbps)
45M Digital signal (44.736 Mbps)
52M Digital signal (51.84 Mbps)
&M Digital signal (8.448 Mbps)
? Help
_ Minimize

A
A Ampere
AC Alternating Current
AcPT Accepted Payload Type
AcSTAT Accepted STAT information in the TCMi
AIS Alarm Indication Signal
AIS-L Alarm Indication Signal - Line
AIS-P Alarm Indication Signal - Path
AIS-V Alarm Indication Signal - VT
AMI Alternate Mark Inversion
ANSI American National Standards Institute
APId Access Point Identifier
APS Automatic Protection Switching

SONET/SDH Application
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Acronym List

AS Available Second
ASCII American Standard Code for Information Interchange
ATM Asynchronous Transfer Mode
AU-AIS Administrative Unit - Alarm Indication Signal
AU-LOP Administrative Unit - Loss of Pointer
AU-n Administrative Unit-n
AUG Administrative Unit Group
AUX Auxiliary
AWG American Wire Gage
B
Bl BIP-8 - Section
B2 BIP-8 - Line
B3 BIP-8 - Path
B3ZS Bipolar with 3 zero substitution
B8ZS Bipolar with 8 zero substitution
BBE Background Block Error
BBER Background Block Error Ratio
BDI Backward Defect Indication
BEI Backward Error Indication
BER Bit Error Rate
BIAE Backward Incoming Alignment Error
BIP Bit-Interleaved Parity
BIP-2 Bit-Interleaved Parity - 2 bits
BIP-8 Bit-Interleaved Parity - 8 bits
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Glossary
Acronym List

BNC bayonet-Neill-Concelman

BOM Bit-Oriented Messages

bps Bit Per Second

Bps Byte Per Second

BPV Bipolar Violation

BSD Backward Signal Degrade

BSF Backward Signal Fail

C

C Current

C-bit Control bit

CAGE Commerce And Government Entities

CBR Constant Bit Rate

CD Compact Disk

CE European Conformity

CFR Code of Federal Regulations

CMI Coded Mark Inversion

CORR Correctable

<Cg> Carriage Return

CRC Cyclic Redundancy Check

CRC-4 Cyclic Redundancy Check (a four-bit word that detects
bit errors)

CRC-6 Cyclic Redundancy Check (a six-bit word that detects
bit errors)

CRC-7 Cyclic Redundancy Check (a seven-bit word that
detects bit errors)

SONET/SDH Application
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Acronym List

CRC LOMF Cyclic Redundancy Check Loss Of Multiframe
CSF Client Signal Fail
CSU Customer Service Unit
Cv Code Violation
CW Codeword

D
DAPI Destination Access Point Identifier
dB Decibel
dBdsx Decibel DSX1
dBm Decibel - milliwatts
DCC Data Communication Channel
DM Degraded Minutes
DPSK Differential Phase Shift Keying
DQDB Distributed Queue Dual Bus
DSO Digital Signal-level 0 (64 kbps)
DS1 Digital Signal-level 1 (1.544 Mbps)
DS3 Digital Signal-level 3 (44.736 Mbps)
DSn Digital Signal-level n
DSX1 Digital Signal Level 1 Cross Connect
DUT Device Under Test

420
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Acronym List

E-bit

CRC-4 Error Signal

EO

European standard for digital transmission-level 0
(64 Kbps).

El

European standard for digital transmission-level 1
(2.048 Mbps).

E2

European standard for digital transmission-level 2
(8.448 Mbps).

E3

European standard for digital transmission-level 3
(34.368 Mbps).

E4

European standard for digital transmission-level 4
(139.264 Mbps).

EB

Errored Block

EC

Error Count

EFS

Error Free Second

EMC

Electromagnetic Compatibility

ERDI-CD

Enhanced Remote Defect Indication - Connectivity
Defect

ERDI-PCD

Enhanced Remote Defect Indication - Path Connectivity
Defect

ERDI-PD

Enhanced Remote Defect Indication - Payload Defect

ERDI-PPD

Enhanced Remote Defect Indication - Path Payload
Defect

ERDI-PSD

Enhanced Remote Defect Indication - Path Server
Defect

ERDI-SD

Enhanced Remote Defect Indication - Server Defect

ERDI-VCD

Enhanced Remote Defect Indication - VT Connectivity
Defect

SONET/SDH Application
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Acronym List

422

ERDI-VPD Enhanced Remote Defect Indication - VT Payload
Defect

ERDI-VSD Enhanced Remote Defect Indication - VT Server Defect

ES Errored Second

ESD Electrostatic Discharge

ESF Extended Superframe

ESR Errored Second Ratio

EUI EXFO Universal Interfaces

EXP Experimental

EXZ Excessive Zeros

F-bit Framing bit

FAS Frame Alignment Signal

FC Fibre Channel

FCC Federal Communications Commission

FDDI Fiber Distributed Data Interface

FDL Facility Data Link

FEAC Far End Alarm and Control

FEBE Far-End Block Error

FEC Forward Error Correction

FIF Fault Indication Field

fps frame per second

FSD Forward Signal Degrade

FSF Forward Signal Fail
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Acronym List

ft

Feet

FTFL Fault Type Fault Location
G
GCC General Communication Channel
Gbps Gigabit per second
GBps Gigabyte per second
GCCx General Communication Channel-x
GFP Generic Framing Procedure
GFP-F Generic Framing Procedure - framed
GFP-T Generic Framing Procedure - transparent
GID Group Identifier
GMP Generic Mapping Procedure
GMP OOS
GMT Greenwich Mean Time
GUI Graphical User Interface
H
H History
H4-LOM H4 - Loss Of Multiframe
HDB3 High Density Bipolar 3 Code
HDLC High-Level Data Link Control
HO High Order
HOP High Order Path
HP-PLM High Order Path - Payload Label Mismatch
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Acronym List

HP-POH Higher-Order Path Overhead
HP-RDI High Order path - Remote Defect Indication
HP-REI High Order path - Remote Error Indicator
HP-TIM High Order Path - Trace Identifier Mismatch
HP-UNEQ High Order Path - Unequipped
I
IAE Incoming Alignment Error
IC Industry Canada
ID Identification
IEEE Institute of Electrical & Electronics Engineers
IFG Inter Frame Gap
IN INput
IR Intermediate Reach
ISDN Integrated Services Digital Network
ISM In-Service Monitoring
ISO International Organization for Standardization
ITU International Telecommunication Union
J
JC Justification Control
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Acronym List

K
Kbps Kilobit per second
KBps Kilobyte per second
L
LAPS Link Access Procedure for SDH
LBO Line Build Out
LCAS Link Capacity Adjustment Scheme
LED Light-Emitting Diode
LCK Locked
If Line Feed
LO Low Order
LOC Loss Of Clock
LOF Loss Of Frame
LOFLOM Loss of Frame Loss Of Multiframe
LOH Line Overhead
LOM Loss Of Multiframe
LOMF Loss Of Multiframe
LOP Loss Of Pointer
LOP Low Order Path
LOP-P Loss Of Pointer - Path
LOP-V Loss Of Pointer - VT
LOS Loss Of Signal
LP-PLM Low Order Path - Payload Label Mismatch
LP-RDI Low Order Path - Remote Defect Indication
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LP-REI Low Order Path - Remote Error Indicator
LP-RFI Low Order Path - Remote Failure Indication
LP-TIM Low Order Path - Trace Identifier Mismatch
LP-UNEQ Low Order Path - Unequipped

LR Long Reach

LSB Least-Significant Bit

LSS Loss of Sequence Synchronization

LTC Loss of Tandem Connection

MAC Media Access Control

Mbps Megabit per second

MBps Megabyte per second

MFAS Multiframe Alignment Signal

MMF Multi-Mode Fiber

MS Multiplex Section

MS-AIS Multiplex Section - Alarm Indication Signal
MS-RDI Multiplex Section - Remote Defect Indication
MS-REI Multiplex Section - Remote Error Indicator
MSB Most-Significant Bit

MSIM Multiplex Structure Identifier Mismatch
MSOH Multiplex Section Overhead

MUX Multiplexer

MUX/DEMUX |Multiplexer/Demultiplexer
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Acronym List

N
NATO North Atlantic Treaty Organization
NDF New Data Flag
NE Network Element
NI/CSU Network Interface/Customer Service Unit
NJO Negative Justification Opportunity
nm Nanometer
NORM Normal
O
0C-3 Optical Carrier for 3rd level (155.52 Mbps)
0C-12 Optical Carrier for 12th level (622.08 Mbps)
0C-48 Optical Carrier for 48th level (2488.32 Mbps)
0C-192 Optical Carrier for 192th level (9.95328 Gbps)
0OC-768 Optical Carrier for 768th level (39.81312 Gbps)
016} Open Connection Indication
ODU Optical Data Unit
ODI Outgoing Defect Indication
OEI Outgoing Error indication
OH Overhead
OOF Out-Of-Frame
OOM Out-Of-Multiframe
OOSM Out-Of-Service Monitoring
OPU Optical Payload Unit
OTN Optical Transport Network
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OTU Optical Transport Unit
OTU1 Optical Transport Unit 2.666 Gbps
OTUle Optical Transport Unit 11.049 Gbps
OTU1f Optical Transport Unit 11.270 Gbps
OTuU2 Optical Transport Unit 10.709 Gbps
OTU2e Optical Transport Unit 11.096 Gbps
OTu2f Optical Transport Unit 11.317 Gbps
OTU3 Optical Transport Unit 43.018 Gbps
ouT OUTput

P
P-bit Parity bit
PC Personal Computer
PCC Protection Communication Channel
PCM Pulse Code Modulation
PDH Plesiochronous Digital Hierarchy
PDI-P Payload Defect Indication - Path
PLM Payload Label Mismatch
PLM-P Payload Label Mismatch - Path
PLM-V Payload Label Mismatch - VT
PM Path Monitoring
PM Performance Monitoring
PN-11 Polynominal Number 11
POH Path Overhead
ppm Parts Per Million
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Acronym List

PPP Point-to-Point Protocol
PRBS Pseudo Random Bit Sequence
PRM Performance Report Messages
PSI Payload Structure Identifier
PT Payload Type
PTE Path Terminating Equipment

Q
QRSS Quasi-Random Signal Source

R
RAI Remote Alarm Indication
RAI MF Remote Alarm Indication MultiFrame
RAM Random-Access Memory
RDI Remote Defect Indication test (replaces the former

names FERF and RAI)

RDI-L Remote Defect Indication - Line
RDI-P Remote Defect Indication - Path
RDI-V Remote Defect Indication - VT
REF OUT Reference Output
REI Remote Error Indication
REI-L Remote Error Indication - Line
REI-P Remote Error Indication - Path
REI-V Remote Error Indication - VT
RES Reserved
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RFI Remote Failure Indication
RFI-V Remote Failure Indication - VT
RMA Return Merchandise Authorization
RS Regenerator Section
RS-TIM Regenerator Section - Trace Identifier Mismatch
RSOH Regenerator Section Overhead
RTD Round Trip Delay
RX Receive

S
SAPI Source Access Point Identifier
SDH Synchronous Digital Hierarchy
SDT Service Disruption Time
SEF Severely Errored Framing
SELV Safety Extra Low Voltage
SEP Severely Errored Period
SEPI Severely Errored Period Intensity
SES Severely Errored Second
SESR Severely Errored Second Ratio
SF Superframe
SFP Small Form Factor Pluggable
SI International System
SK Software Key
SM Section Monitoring
SMA Sub-Miniature A connector
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SMF Single Mode Fiber

SOH Section Overhead

SONET Synchronous Optical NETwork

SPE Synchronous Payload Envelope

SR Short Reach

SSA SONET SDH Analyzer

SSMB Synchronization Status Message Byte

STM-0e Electrical Synchronous Transport Module (51 Mbps)

STM-1 Synchronous Transport Module for 1st level (155.52
Mbps)

STM-1e Electrical Synchronous Transport Module for 1st level
(155.52 Mbps)

STM-4 Synchronous Transport Module for 4th level (622.08
Mbps)

STM-16 Synchronous Transport Module for 16th level (2.48832
Gbps)

STM-64 Optical Carrier for 64th level (9.95328 Gbps)

STM-256 Optical Carrier for 256th level (39.81312 Gbps)

STS-1 Synchronous Transport Signal-Level 1 (51.84 Mbps)

STS-3 Synchronous Transport Signal-Level 3 (155.52 Mbps)

STS-12 Synchronous Transport Signal-Level 12 (622.08 Mbps)

STS-48 Synchronous Transport Signal-Level 48 (2.48832 Gbps)

STS-192 Synchronous Transport Signal-Level 192 (9.95328 Gbps)

STS-768 Synchronous Transport Signal-Level 768
(39.81312 Gbps)

SYMB Symbol
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T
TC Tandem Connection
TCM Tandem Connection Monitoring
TCM ACT Tandem Connection Monitoring Activation
TERM Terminal
TIM Trace Identifier Mismatch
TIM-P Trace Identifier Mismatch - Path
TIM-S Trace Identifier Mismatch - Section
TIM-V Trace Identifier Mismatch - VT
TNC Transmit Node Clock
TS16 AIS TimeSlot 16 Alarm Indication Signal
TTI Trail Trace Identifier
TU Tributary Unit
TU-11 Tributary Unit - 11
TU-12 Tributary Unit - 12
TU-AIS Tributary Unit - Alarm Indication Signal
TU-LOP Tributary Unit - Loss Of Pointer
TUG Tributary Unit Group
TX Transmit

U
UAS Unavailable Second
UNCORR Uncorrectable
UNEQ-P Unequipped - Path
UNEQ-V Unequipped - VT
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us

microsecond

USA

United States of America

USB

Universal Serial Bus

UTC

Universal Time Coordinated

Volt

Virtual Container

Virtual Container-11

Virtual Container-12

Virtual Container - Alarm Indication Signal

Virtual Container-3

Virtual Container-4

Virtual Container-n

Virtual Concatenation

Virtual Local Area Network

Volt peak-to-peak

Virtual Tributary

Virtual Tributary Group

Virtual Tributary-1.5

Virtual Tributary-2

Virtual Tributary-3

Virtual Tributary-6
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X Exit application
XFP 10G Small Form Factor Pluggable
ZCS Zero Code Suppression
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G.709 Optical Transport Network (OTN)

G.709 Optical Transport Network (OTN)

Overview

The optical transport network (OTN) combines the benefits of SONET/SDH
technology with the bandwidth expansion capabilities offered by dense
wavelength-division multiplexing (DWDM) technology.

The OTN consists of the following layers:
Optical Transport Section (OTS)
Optical Multiplex Section (OMS)
Optical Channel (OCh)

Optical Transport Unit (OTU)

Optical Data Unit (ODU)

Optical Channel Payload Unit (OPU)

YYVYVYYVYY
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G.709 Optical Transport Network (OTN)

Each of these layers and their functions are distributed along the network
and activated when they reach their termination points, which are
illustrated in the following figure.

Q{7) &> * | IR [A~ (70O
M~ = Sl )
~—ow 1 ™ 0TS . o5 “o1s * 5Te
B s . ~ows o e oMS o
> Ooch L 0Ch ] ~ OCh =
S oTU -0 ™ - - »
[ ODU -
_ OPU
I - .
T = Client Access Point Client Signal
A = Optical Amplifler
3R = Regeneration, Reshape, Re-Time

436

OTN Layer Termination Points

The termination of the OTS, OMS and OCh layers is performed at the
optical level of the OTN. It is at the termination of the OTU layer that further
functionality can be added. This layer is the digital layer—also known as
the “digital wrapper”—and offers specific overhead to manage the OTN’s
digital functions. The OTU also introduces a new dimension to optical
networking by adding forward error correction (FEC) to the network
elements, allowing operators to limit the number of required regenerators
used in the network which, in turn, lowers its cost.

FEC allows an increase in the optical link budget by providing a new
method to correct errors, thereby reducing the impact of network noise
and other optical phenomena experienced by the client signal traveling
through the network.

The OTU also encapsulates two additional layers—the ODU and the OPU—
which provide access to the payload (SONET, SDH, etc.). These layers are
normally terminated at the same location.
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G.709 Optical Transport Network (OTN)

The OTU, ODU (including the ODU tandem connection) and OPU layers
can all be analyzed and monitored. As per ITU G.709, current test solutions
offer these possibilities using three line rates:

>

>

>

OTUI1 (255/238 x 2.488 320 Gbps ~ 2.666057143 Gbps) also referred to
as 2.7 Gbps

OTU2 (255/237 x 9.953280 Gbps ~ 10.709225316 Gbps) also referred to
as 10.7 Gbps

OTU3 (255/236 x 39.813120 Gbps ~ 43.018413559 Gbps) also referred to
as 43 Gbps

Each line rate is adapted to service different client signals:

YyYYYVvYYy

>

0C-48/STM-16 is transported via OTU1

0C-192/STM-64 is transported via OTU2
OC-768/STM-256 is transported via OTU3

Null Client (All 0s) is transported via OTUk (k = 1, 2, 3)
PRBS 231-1 is transported via OTUk (k = 1, 2, 3)

In order to map client signals via ITU G.709, they are encapsulated using
the structure illustrated in the following figure.

SONET, SDH, Null, PRBS,

Encapsulation  Decapsulation

Client Signal Client
Yol Client Signal oPU
o ory oo
| Sy I ] | -I“I 0DU TCM
{GTU OH \ ODU (including TCM) FEC oTu

OCh OH OCh | OCh

OCh OCh
OMS OH OMS omMs
OTS OH oTs oTs

00S/0SC

Basic OTN Transport Structure
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As depicted above, to create an OTU frame, a client signal rate is first
adapted at the OPU layer. The adaptation consists of adjusting the client
signal rate to the OPU rate. Its overhead contains information to support
the adaptation of the client signal. Once adapted, the OPU is mapped into
the ODU. The ODU maps the OPU and adds the overhead necessary to
ensure end-to-end supervision and tandem connection monitoring (up to
six levels). Finally, the ODU is mapped into an OTU, which provides
framing as well as section monitoring and FEC.

Following the OTN structure presented in figure Basic OTN Transport
Structure on page 437, OTUks (k = 1, 2, 3) are transported using the OCh;
each unit is assigned a specific wavelength of the ITU grid. Several
channels can be mapped into the OMS and then transported via the OTS
layer. The OCh, OMS and OTS layers each have their own overhead for
management purposes at the optical level. The overhead of these optical
layers is transported outside of the ITU grid in an out-of-band channel
called the optical supervisory channel (OSC).

When the OTU frame structure is complete (OPU, ODU and OTU), ITU
G.709 provides OAM&P functions that are supported by the overhead.
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OTU Frame Structure and Overhead

As shown in the figure below, the OTU frame is broken down into the
following components:

» Framing
» OTU, ODU, OPU overhead

» OTU FEC
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5 8 9 0], 1J2[3[4a]s5[6]7]8
t | DAPI ~, =
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Tz [5]6[7[8][o]® B[
EAS ey SM | GCCO | RES
i N 14.1516,1 700 St 3824.3825.........4080
oty
oH
I
o J |2 5 OPU Payload OTUFEC
Frame 3 ODU OH g (Client Signal) (4 x 256 bytes)
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OTU Frame Description
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» Framing

The OTU framing is divided into two portions: FAS and MFAS.

The frame alignment signal (FAS) uses the first six bytes and, similarly
to SONET/SDH, it is used to provide framing for the entire signal. In
order to provide enough 1/0 transitions for synchronization, scrambling
is used over the entire OTU frame, except for the FAS bytes.

The multiframe alignment signal (MFAS) byte is used to extend
command and management functions over several frames. The MFAS
counts from 0 to 255, providing a 256 multiframe structure.

Overhead

Each portion of the OTU frame has its own specific overhead functions.
They are displayed in figure OTU Frame Description on page 439, and
are briefly described below. Further details can be found about these
overhead fields in the ITU G.709 standard.

» Optical Transport Unit (OTU)
The OTU overhead is comprised of the SM, GCC0 and RES bytes.

The section monitoring (SM) bytes are used for the trail trace
identifier (TTI), parity (BIP-8) and the backward error indicator
(BEI), or backward incoming alignment error (BIAE), backward
defect indicator (BDI), and incoming alignment error (IAE). The
TTI is distributed over the multiframe and is 64 bytes in length. It is
repeated four times over the multiframe.

General communication channel 0 (GCCO0) is a clear channel used
for transmission of information between OTU termination points.

The reserved (RES) bytes are currently undefined in the standard.

FTB-8100 Series Transport Blazer



Glossary
G.709 Optical Transport Network (OTN)

» Optical Data Unit (ODU)

SONET/SDH Application

The ODU overhead is broken into several fields: RES, PM, TCMi,
TCM ACT, FTFL, EXP, GCC1/GCC2 and APS/PCC.

The reserved (RES) bytes are undefined and are set aside for future
applications.

The path monitoring (PM) field is similar to the SM field described
above. It contains the TTI, BIP-8, BEI, BDI and Status (STAT) field.

There are six tandem connection monitoring (TCMi) fields, which
contain the BEI/BIAE, BDI and STAT fields. The STAT field is used in
the PM and TCMi fields to provide an indication of the presence or
absence of maintenance signals.

The tandem connection monitoring activation/deactivation (TCM
ACT) field is currently undefined in the standards.

The fault type and fault location reporting communication channel
(FTFL) is a message spread over a 256-byte multiframe that
provides the ability to send forward and backward path-level fault
indications.

The experimental (EXP) field is a field that is not subject to
standards and is available for network operator applications.

General communication channels 1 and 2 (GCC1/GCC2) fields are
very similar to the GCCO field except that each channel is available
in the ODU.

The automatic protection switching and protection
communication channel (APS/PCC) supports up to eight levels of
nested APS/PCC signals, which are associated to a
dedicated-connection monitoring level depending on the value of
the multiframe.
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» Optical Payload Unit (OPU)

The primary overhead field associated to the OPU is the Payload
Structure Identifier (PSI). This is a 256 bytes multi-frame where its
first byte is defined as the Payload Type (PT). The remaining 255
bytes are currently reserved.

The other fields in the OPU overhead are dependent on the
mapping and concatenation capabilities associated to the OPU.
For an asynchronous mapping (the client signal and OPU clock are
different) Justification Control (JC) bytes are available to
compensate for clock rate differences, two methods are supported
Asynchronous Mapping Procedure (AMP) and Generic Mapping
Procedure (GMP). For a purely Bit-Synchronous Mapping
Procedure (BMP) (client source and OPU clock are the same), the
JC bytes become reserved (set to 0). Concatenation bytes are also
available as described in ITU G.709.
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Tandem Connection Monitoring (TCM)

TCM enables the user and its signal carriers to monitor the quality of the
traffic that is transported between segments or connections in the network.
SONET/SDH allowed a single level of TCM to be configured, while ITU
G.709 allows six levels of tandem connection monitoring to be configured.
The assignment of monitored connections is currently a manual process
that involves an understanding between the different parties. There are
various types of monitored connection topologies: cascaded, nested and
overlapping. Examples of these topologies are provided in the following
figure.

Carrier A (A1-A2)
A
s - ~
User Csrner‘E (B1-B2) User
Traffic 's ™\ Traffic
| Carrier C (C1-C2) Carrier 8 (83-84) ‘

obu | m \ ]] | g obu

TCME TCME TCMS TCMB TCME TCMG

TCMS5 TCM5 TCMS TCMS TCMS5 TCMS

TCM4 TCM4 TCM4 TCM4 TCh4 TCM4

TCM3 TCM3 H’th TCM3 TCM3 TCM3

TCM2 ins: TCMz: TCM2 ek TCM2
sl

Conneciion Topologies

-

Cascaded

PG

Overlapping

Tandem Connection Monitoring
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Each of the six TCMi fields in the ODU overhead is assigned to a monitored
connection. There can be from zero to six connections that can be
configured for each connection. In the figure Tandermn Connection
Monitoring on page 443, there are three different connections that are
actually monitored. Carrier C, due to its location, can monitor three TCM
levels as the ODU passes through its portion of the network.

In addition to monitoring maintenance signals, using the STAT field
associated with each TCM level, the TCM connection also monitors the
BIP-8 and BEI errors for each connection level. Maintenance signals are
used to advertise upstream maintenance conditions affecting the traffic
and errors provide an indication of the quality of service offered at each
segment of the network, which provides a valuable tool for the user and
carrier to isolate faulty sections of the network.

444 FTB-8100 Series Transport Blazer



Glossary
G.709 Optical Transport Network (OTN)

Forward Error Correction (FEC)

The ITU G.709 standard supports forward error correction (FEC) in the OTU
frame and is the last part added to the frame before the frame is
scrambled. FEC provides a method to significantly reduce the number of
transmitted errors due to noise, as well as other optical phenomena that
occur at high transmission speeds. This enables providers to support
longer spans in between optical repeaters.

An OTU frame is divided into four rows. Each row is broken down into 16
sub-rows comprised of 255 bytes each, as shown in figure Forward Error
Correction on page 446. A sub-row is composed of interleaved bytes. The
interleave is executed so that the first sub-row contains the first overhead
(OH) byte, the first payload byte and the first FEC byte, and so on for the
remaining sub-rows of each row in the frame. The first FEC byte starts at
position 240 for all sub-rows.
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The FEC uses a Reed-Solomon RS (255/239) coding technique. This means
that 239 bytes are required to compute a 16-byte parity check. The FEC can
correct up to eight (bytes) errors per sub-row (codeword) or detect up to
16 byte errors without correcting any. Combined with the byte interleave
capability included in ITU G.709 implementation, the FEC is more resilient
in regards to error burst, where up to 128 consecutive bytes can be
corrected per OTU frame row.

Veoeoeeseeeeeeeeee oo PAABABAT . 3828, 3825 ... A0BO
nmn_{ 1[rason|  otuoH
: - |
ot Nl 5 | — OPUPayload
Frame | oouoH x (Client Signal)
P
Voo 45467 32 .........3824.3825 . . 4080
o | R | EN.
Sub-Row 1 i T
1] .
Cocewory || M AT | om
Y S e
Sub—Raw2| | | ' R A N
(Codeword) — S 1 2 3 4 5 B T 8 9 1011 12 13 14 15 16
& HOOOODOOOO0OO0OoOoOoooood
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OH Payload Bytes FEC 4
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1 ... 230,240,355

OH  Payload Bytes FEC

Forward Error Correction
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The FTB-8100 Series supports the Timeslot (default) and hierarchical

two-level numbering conventions as per GR-253.

Hierarchical Notation

The FTB-8100 Series supports numbering SONET high order path STS-1s
and STS-3c using the two-level “STS-3#,STS-1#”convention in an OC-N. For
example: STS-1 [2,3].

[STS-3,8TS-1)
STS-3 S$TS-3 STS-3 STS-3
—~ s A A A A
4 A
~ 1 2 3 3 5 [ 7 8 ] 10 m 12
STS- 11 12 13 21 22 23 31 32 33 4.1 42 43
13 14 15 16 17 18 19 20 21 22 23 24
STS-4 5.1 52 53 6.1 6.2 63 74 7.2 73 8.1 8.2 83
QC-48 Y
25 26 27 28 29 30 31 32 33 34 35 36]
STS-1 91 92 93 10,1 102 103 1.1 1.2 13 124 122 123
0C-1 92< 37 38 39 40 a1 a2 43 a4 a5 a6 a7 a8
STS-1 131 132 13.3 141 142 143 15.1 15.2 153 16.1 16.2 16.3
"
49 [17.,1] 60 [20,3)
(e TE29] |
1
OC-768< T3 108 [36,3]
133 [45.1) 144 [48,3]
145 [45,1) 156 [52,3]
~ (787 [61.1] 192 [64,3]
193 [65.1] 204 [68,3]
373 [1251]] 384 [128,3)
385 [129,1] [a96 (132,31
i i
565 (189,1]] 576 [192,3)
577 [193,1] 588 [196,3]
i H
757 [253.1]] 788 (256.3)
N\
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The FTB-8100 Series supports numbering SONET low order path using the
two-level “VTGroup#,VT#” convention for numbering VTs within an STS-1.
For example: VT1.5 [1,3], VT2 [3,2], VT6 [6,1].

VTG VT \
A

VTG=1 W¥TG=2 VTG=3 VTG=4 VTG=5 VTG=6 VTG=7

~

= = ¥T1.5=1
YT1.5=1|VT1.5=1 VT2=1 VT2=1
WT3=1
VT1.5=2|VT1.5=2 ¥T1.5=2
STSA1 -< VT2=2 | VT2=2 VTE=1
VT1 523 | VT1 523 VT1 523
¥T3=2
VT4 5=4 [VT1 524 YT2=3 | VT2=3 VT1 5=4

The FTB-8100 Series supports numbering SONET high order path STS-nc
within an OC-N using the two-level “STS-3#,STS-1#". For example: STS-12c

[5,1].

Note: For STS-1e the numbering is limited to the A value as only one STS-1 exits.

448
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SDH Numbering Convention

As per ITU G.707, the high order paths are defined using a 2 to 5 level
convention E,D,C,B,A depending on the rate of the STM-n used.

E: the AUG-64 are numbered 1 to 4
D: the AUG-16 are numbered 1 to 4
C: the AUG-4 are numbered 1 to 4
B: the AUG-1 are numbered 1 to 4
» A:the AU-3 are numbered 1 to 3

\/

yvYyy

So for the naming is as follows for each of the following rate:
[E,D,C,B,A] for STM-256

[D,C,B,A] for STM-64

[C,B,A] for STM-16

[B,A] for STM-4

[0] for AU-4 in STM-1

[A] for AU-3 in STM-1

[A] for the AU-3 in STM-0e, A=0.

YYVYVYVYY
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B=1 B=2 =3 B=4
's e Y Y N
( 1 2 3 4 5 6 7 8 9 10 11 12
Cc=1 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3
13 14 15 16 17 18 19 20 21 22 23 24
C=2 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3
D=1 25 26 27 28 29 30 31 32 33 34 35 36
c=3 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3
37 38 39 40 41 42 43 44 45 46 47 48
C=4 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3 A=1 A=2 A=3
~
[1.2.14,1,1) [1.2.1.43)
D=2
1.2,4,1,1] 11,2,4,4,3]
T1,3,1.1,11 [13.1.43]
D=3
13411 11,3.4.8,3]
[1.4.1,11] [1.4.1.43)
D=
144,11 (1.44.4.3)
21,1.1.1) 121,1,43]
i i
124.4.1,1] (2,4,4.43]
[3.1.1.4,1) | 13,1,1,4,3]
N H
[3.4.4,1,1] |Ta.1.4.l,!l
(4.1.1.1,1) 4.1.1,4,3)
i i
[44.4.1.1] [4.4.4.4.3)
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The low order paths are defined using a 2 or 3 level convention K,L,M
depending on the rate of the AU-4 or AU-3 used to multiplex the low order

signals.

» K:the TUG-3 are numbered 1 to 3

» L:the TUG-2 are numbered within the TUG-3 0 or from 1 to 7
» M: the TU-2, TU-12, TU-11 are numbered within the TUG-21,1to0 3, 1 to

4 respectively
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Examples for AU-4 (3 level convention)
TU-3: [K,0,0]
TU-2: [K,L,0]
TU-12:[K,L,M] where M = 1 to 3
TU-11:[K,L,M] where M = 1 to 4
Example for AU-3 (2 level convention)
TU-2: [L,0]
TU-12: [L,M] M is numbered 1 to 3
TU-11: [L,M] M is numbered 1 to 4
The GUI Grid indicates the TUG-2 [x] and TUG-3 [x] values.

L=1 L=2 L=3 L=4 L=5 L=6 L=7
TUG-2 ¥ TUG-2 ¥ TUG-2 ¥ TUG-2 Y TUG-2 ¥ TUG-2 Y TUG-2

M=1 M=1 M=1 M=1 M=1 h=1 M=1

M=2 M=2 M=2 M=2 M=2 M=2 M=2

K=1<

>~ AU-3
(K=0)
(1t is not visible)

TUG3

M=3 M=3 M=3 M=3 M=3 M=3 M=3

> A4
M=4 M=4 M=4 M=4 M=4 M=4 M=4
. S
o [1=1
K=2{§
M=4
o =1
K=3{33
- M=4 ,/
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DSn/PDH Numbering Convention

The DS1 numbering in DS3 shall be numbered with respect to the DS2
musxing [DS2,DS1]. For example a DS3 has 7 DS2 and a DS2 has 4 DS1, so
an example would be for a DS1 number [3,2]. The DS3 shall have a single
number to represent its position. That is [1] all the time whether it is used
in an STS-1 or it is the DS3 electrical interface.

The PDH do not have special grouping of the E1, E2, E3 or E4. This means
that the PDH has a single number. For example E1 number 2 shall be
number [2].

The E1 in DS3 via G.747 numbering uses the naming [DS2,E1]. However in
the grid the label shall adapt itself to DS2 [x] or 6.3M [x] (where x = 1 to 7)
with respect to the interface standard used: European or International.
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SONET - Section Overhead (SOH)

The section contains overhead information (SOH) used by all SONET
equipment along a network path, including signal regenerators.

Transport Overhead Path Overhead
% Framing Framing Trace/Growth Trace
90 A1 A2 Jo/zo J1
o 2 BIP-8 Orderwire User BIP-8
75 B1 E1 F1 B3
B Data Com Data Com Data Com Signal Label
D1 D2 D3 Cc2
Pointer Pointer Pointer Action Path Status
H1 H2 X )
BIP-8 APS APS User Channel
B2 K1 K2 F2
1% Data Com Data Com Data Com Indicator
e D4 D5 D6 H4
§ 3 Data Com Data Com Data Com Growth/User
a D7 D8 D9 Z3
Data Com Data Com Data Com Growth
D10 D11 D12 Z4
Sync/Growth | REI/Growth Orderwire Growth/User
S1/21 MO or M1/Z2 E2 N1

A1 and A2: Framing

Al and A2 provide frame alignment of each STS-1 frame within a
composite signal (STS-1 to STS-n). They must appear in every STS-1 of a
composite signal. The value is hexadecimal F628.

JO: Trace

The JO (Trace) byte is used to trace the origin of an STS-1 frame as it travels
across the SONET network. This byte is only defined for the first STS-1
frame of a composite signal STS-1 to STS-n (STS-1 of an electrical or OC-N
signal).

Z0: Growth

The Z0 (Growth) byte was used to uniquely identify the STS in question.
This byte had to be defined in every STS-1 to STS-n frame of a composite
signal. For speed reasons, a Section Trace is a much better use of this byte.
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B1: BIP-8

The BIP-8 (Bit-Interleaved Parity) byte provides section error monitoring.
The byte is calculated by performing a routine even-parity check over all
bits of the previous frame of a composite signal (STS-1 to STS-n). This byte
is only defined for the first STS-1 frame of a composite signal.

E1: Orderwire

The Orderwire provides a 64 Kbps voice channel for communication
between two STEs (Section Terminating Equipment). This byte is only
defined for the first STS-1 frame of a composite signal.

F1: User

The User byte is reserved for user purposes. This byte is only defined for
the first STS-1 frame of a composite signal.

D1, D2 and D3: Data Communications Channel
(DCCQ)

The Data Communication Channel (D1, D2 and D3) provides a 192 Kbps
data communication between two STEs for operation functions such as

OAM&P. This byte is only defined for the first STS-1 frame of a composite
signal.
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SONET - Line Overhead (LOH)

This section contains overhead information (LOH) processed by all SONET
equipment along a network path, excluding signal regenerators.

Transport Overhead

Path Overhead

* Framing Framing Trace/Growth Trace
9 %) Al | A2 J0/Z0 J1
o9 BIP-8 Orderwire User BIP-8
35 B1 E1 El B3
12 Data Com Data Com Data Com Signal Label
D1 D2 D3 C2
Pointer Pointer Pointer Action Path Status
H1 H2 H3 G1
BIP-8 APS APS User Channel
B2 K1 K2
o Data Com Data Com Data Com Indicator
e D4 D5 D6 H4
3 a Data Com Data Com Data Com Growth/User
2 D7 D8 D9 z3
Data Com Data Com Data Com Growth
D10 D11 D12 Z4
Sync/Growth | REI/Growth Orderwire Growth/User
S1/21 MO or M1/Z2 E2 N1

SONET/SDH Application

H1 and H2: Pointer

H1 and H2 bytes are combined to form a pointer indicating where the path
overhead begins within each SPE.

H3: Pointer Action

H3 is an extra byte used to compensate for the SPE timing variation. The H1
and H2 pointer tell the receiver when the H3 pointer is used. This byte must
be defined in every STS-1 to STS-n frame of a composite signal.

B2: BIP-8

The BIP-8 (Bit-Interleaved Parity) byte provides line error monitoring. The
byte is calculated by performing a routine even-parity check over all bits of
the LOH and the STS-1 frame capacity of the previous frame of a composite
signal (STS-1 to STS-n). Note that the SOH is not used to calculate the parity
check. This byte must be defined in every STS-1 to STS-n frame of a
composite signal.
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K1 and K2: Automatic Protection Switching (APS)
The K1 and K2 bytes communicate APS between two LTE. This byte is only
defined for the first STS-1 frame of a composite signal.

D4 - D12: Data Communications Channel (DCC)

The D4 through D12 bytes provides a 576 Kbps data communications
channel between two LTEs for administration, monitoring and other
communications. These bytes are only defined for the first STS-1 frame of a
composite signal.

$1: Synchronization Status

The S1 byte is used to carry the synchronization status of the SONET
device. This byte is only defined for the first STS-1 frame of a composite
signal (STS-1 of an electrical or OC-N signal).

Z1: Growth

The Z1 byte is allocated for future growth. This byte is located in the second
STS-1 through STS-n frame of a composite signal (STS-1 #2, STS-1 #3, up to
STS-1 #N of a OC-N (N>3) signal).

MO: STS-1 REI-L

Bits 5 through 8 of M0 byte are used for line Remote Error Indication
(REI-L). Bits 1 through 4 are currently undefined. The MO0 byte is defined
only for the STS-1 in an STS-1 electrical signal.

M1: STS-n REI-L

The M1 byte is used for line Remote Error Indication (REI-L). This byte is
located in the third STS-1 of an STS-n signal (n > 3).
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Z22: Growth/FEBE (Far-End Block Error)

The Z2 byte is allocated for future growth. This byte is located in the first
and second STS-1s of an STS-3, and the first, second, and fourth through n
of a STS-n signal (12 < n < 48).

E2: Orderwire

The Orderwire provides a 64 Kbps voice channel for communication
between LTEs. This byte is only defined for the first STS-1 frame of a
composite signal.
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SONET - Path Overhead (POH)

This section contains overhead information (POH) processed by SONET
STS-1 terminating equipment.

Transport Overhead

Path Overhead

* Framing Framing Trace/Growth Trace
9 %) Al A2 J0/Z0 J1
o 8 BIP-8 Orderwire User BIP-8
35 B1 E1 F1 B3
2.2 Data Com Data Com Data Com Signal Label
D1 D2 D3 Cc2
Pointer Pointer Pointer Action Path Status
_H1 H2 H3 - G1
BIP-8 APS APS User Channel
B2 K1 K2
% Data Com Data Com Data Com Indicator
e D4 D5 D6 H4
g?_ 3 Data Com Data Com Data Com Growth/User
Q D7 D8 D9 Z3
Data Com Data Com Data Com Growth
D10 D11 D12 Z4
Sync/Growth | REI/Growth Orderwire Growth/User
S1/21 MO or M1/Z2 E2 N1
J1: Trace

The J1 Trace byte provides a 16 or 64 byte fixed string to verify connection
between path transmitting equipment and path receiving equipment.

B3: BIP-8

The BIP-8 (Bit-Interleaved Parity) byte provides path error monitoring. The
byte is calculated by performing a even-parity check over all bits of the
previous SPE.
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C2: Signal Label
C2 provides an identification byte for the STS SPE.

» STS Path Signal Label Assignments:

C2 (Hex.) Description
00 Unequipped
01 Equipped - Non-Specific
02 Floating VT Mode
03 Locked VT Mode
04 Asynchronous Mapping for DS3
05 Mapping under development
12 Asynchronous Mapping for 140M (DS4NA)
13 Mapping for ATM
14 Mapping for DQDB
15 Asynchronous Mapping for FDDI
16 Mapping of HDLC over SONET
17 SDL with self-synchronization scrambler
18 Mapping of HDLC/LAPS
19 SDL with use of a set-reset scrambler
1A 10 Gbps Ethernet (IEEE 802.3)
1B GFP
CF Reserved (Obsolete HDLC/PPP framed)
El to STS-1 w/1 VTx Payload Defects, STS-1 w/2 VTx Payload Defects,
FC ... STS-1 w/28 VTx or STS-n/nc with Payload Defects
FE Test Signal, ITU-T 0.181 specific mapping

SONET/SDH Application

459



Glossary
SONET - Path Overhead (POH)

G1: Status

The G1 byte provides a method to communicate the far-end path status
back to the path originating equipment.

F2: User Channel

The User Channel provides a 64 Kbps channel for communication between
two PTEs. This byte is only defined for the first STS-1 frame of a composite
signal.

H4: Multiframe Indicator

The H4 byte provides a multiframe phase indication of a VT payload to
identify phases of a SF as well as to convey the control packet information
in VCAT.

Z3 and Z4: Growth

The Z3 and Z4 bytes are allocated for future growth.

N1: Tandem Connection

The N1 byte (formerly referred to as the Z5 byte) is allocated for Tandem
Connection Maintenance and the Path Data Channel.
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SONET - VT Path Overhead

V5: VT Path overhead

The V5 byte provides the same functions for VT paths that the B3, C2, and
G1 bytes provide for STS paths.

BIP-2 REIV RFI-V Signal Label RDI-V
—t—

Vsbyte | 1 2 3 4 5 6 7 38

Note: Ifthe signal label in V5 (bits 5, 6, and 7) is 101 the contents of the extended
signal label is valid and contains in a 32 bit frame multiframe as shown
below. See Z7 Structure shown below.

Z7 Structure
O N MO TUWOMNDOIOTTNMITHOLONMDDO —N
"N OTOOMNODD ™™™+ NN NNNANNANNN®ODO®M
T 1T 1T 1T T 1T 171 T T 1T 1T 11
Multiframe Alignment Signal E'Xtenldfdb I olrIRrIRIRIRIRIRIRIRIRIRIR
Frame Count | Sequence Indicator| ©'9nal Labe

R = Reserved

J2: VT Path Trace

The J2 Trace byte provides a 16 byte fixed string allowing the receiving
VT PTE to verify its continued connection to the intended transmitting
VT PTE.

Z26: VT Path Growth

The Z6 byte is allocated for future growth.
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Z27: VT Path Growth

O
0
& »
N S &
5 & &
Q}\ & 6‘0
§ 3° F
ot & Q,b & Q)b
> o S & N
¥ A\© W) N )
Q o o N D
© NG F N
<! W N < N

Z7byte | 1 2 3 4 5 6 7 8

Bit 1 of the Z7 byte is allocated for an extended signal label. Bits 12 to 19 of
the 32 bit frame multiframe (see Z7 Structure on page 461) contain the
extended signal label.

Bit 2 of the Z7 byte is allocated for virtual concatenation. Bits 1 to 5 of the 32
bit frame multiframe (see Z7 Structure on page 461) contain the LO virtual
concatenation frame count while bits 6 to 11 contain the LO virtual
concatenation sequence indicator.

Bits 3, and 4 of the Z7 byte are unassigned and reserved for APS signaling
for protection at the lower order path level.

Bits 5 through 7 of the Z7 byte in combination with bit 8 of V5 are allocated
for RDI -V/ERDI-V signal.

Bit 8 of the Z7 byte is unassigned and reserved for a lower order path data
link.
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VT Payload Pointer

The VT Payload Pointer provides a method of allowing flexible and
dynamic alignment of the VT SPE within the VT Superframe.

V1 byte V2 byte
VT
New Data Flag  Size Pointer Value
/_A—\

‘ 1 ‘2 |3‘4 |5|6|7|8‘9'10‘11|12‘13|14|15|16‘

Normal Values

VT6 ‘0\1 | 1 \o|o|o| 10 Bit Pointer Value ‘
VT3 ‘D‘1|1‘D|0|1| 10 Bit Pointer Value ‘
VT2 ‘D‘1|1‘D|1|O| 10 Bit Pointer Value ‘
VT1.5‘O\1 |1 ]o | 1|1 | 10 Bit Pointer Value ‘

» New Data Flag
NDF is enabled when at least 3 out of 4 bits match “1001”.

NDF is disabled (normal value) when at least 3 out of 4 bits match
“0110”.
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» Pointer Value

The pointer value indicates the offset between the pointer word and
the first byte fo the VT SPE. The V1 through V4 bytes are not counted in
the offset calculation. The pointer is a binary number with the
following range:

Path Range
VT1.5 0 103
VT2 0 139
VT3 0 211
VT6 0 427

464 FTB-8100 Series Transport Blazer




Glossary
SDH - Regenerator Section Overhead (RSOH)

SDH - Regenerator Section Overhead (RSOH)

The section contains regenerator section overhead information (RSOH)
used by all SDH equipment along a network path, including signal

regenerators.
STM-1 Higher-Order
Transport Overhead Path Overhead
& A1 | A1 | A1 | A2 | A2 | A2 | JO J1
23| Bt E1 F1 B3
R I
e ¥ o D2 D3 c2
H1 | H1 | H1 | H2 | H2 | H2 | H3 | H3  H3 G1
B2 | B2 | B2 | K1 K2 F2
On=
30E| pa D5 D6 H4
EX2d —
® O =
238 D7 D8 D9 F3
D10 D11 D12 K3
S1 M1 | E2 N1

A1 and A2: Framing

Al and A2 indicate the beginning of the STM-N frame. They must appear in
every STM-1 of a composite signal. The value in hexadecimal is F628.

JO: RS Trace Message

The JO (Trace) byte is used to trace the origin of an STM-1 frame as it travels
across the SDH network. This byte is only defined for the first STM-1 of an
STM-N signal.

Z0: Growth

These bytes are reserved for future international standardization. They are
located at positions S[1,6N+2] to S[1,7N] of an STM-N signal (N > 1).
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B1: RS BIP-8

The BIP-8 (Bit-Interleaved Parity) byte provides section error monitoring.
The byte is calculated by performing a routine even-parity check over all
bits of the previous STM-N frame. This byte is only defined for the first
STM-1 frame of a composite signal.

E1: RS Orderwire

The Orderwire provides a 64 kbps voice channel for communication
between two STEs. This byte is only defined for the first STM-1 frame of a
composite signal.

F1: RS User Channel

The User Channel byte is reserved for user purposes. This byte is only
defined for the first STM-1 frame of a composite signal.

D1, D2 and D3: RS DCC (Data Communications
Channel)

The Data Communication Channel (D1, D2 and D3) provides a 192 kbps
data communication between two STEs for operation functions such as

OAM&P. This byte is only defined for the first STM-1 frame of a composite
signal.
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SDH - Multiplex Section Overhead (MSOH)

This section contains multiplex section overhead information (MSOH)
processed by all SDH equipment along a network path, excluding signal

regenerators.
STM-1 Higher-Order
Transport Overhead Path Overhead
DAL AL AT A2 | A2 | A2 J0 J
83| B Ef F1 B3
B35 o
y2| o D2 D3 c2
H1 | HI | H1 | H2 | H2 | H2 | H3 | H3 | H3 G1
B2 | B2 | B2 | K1 K2 F2
Pn=z
3 gg D4 D5 D6 H4
o —
Do~
8232 o7 D8 D9 F3
D10 D11 D12 K3
S1 M1 | E2 N1

H1 and H2: Pointer

H1 and H2 bytes are combined to form a pointer indicating where the VC
(Virtual Container) framed begins within each SPE.

H3: Pointer Action

H3 is an extra byte used to compensate for the SPE timing variation. The H1
and H2 pointer tell the receiver when the H3 pointer is used. This byte must
be defined in every STM-1 of an STM-N signal in the event of negative
justification, otherwise it is not defined.

B2: MS BIP-N*24

The MS BIP-N*24 (Bit-Interleaved Parity) byte provides line error
monitoring. The byte is calculated by performing a routine even-parity
check over all bits of the MSOH and the STM-N frame of the previous
STM-N frame. Note that the RSOH is not used to calculate the parity check.
This byte must be defined in every STM-1 of an STM-N signal.
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468

K1 and K2: APS Channel (Automatic Protection
Switching)

The K1 and K2 bytes communicate APS between two LTEs. This byte is
only defined for the first STM-1 frame of an STM-N signal.

D4 through D12: MS DCC (Data Communications
Channel)

The D4 through D12 bytes provides a 576 kbps data communications
channel between two LTEs for administration, monitoring and other

communications. These bytes are only defined for the first STM-1 frame of
an STM-N signal.

S$1: SSMB (Synchronization Status Message Byte)

Bits 5 to 8 of the S1 byte are used to carry the synchronization messages of
the SDH device. This byte is only defined for the first STM-1 frame of an
STM-N signal.

M1: MS-REI (Remote Error Indicator)

The M1 byte of a STM-1 or the first STM-1 of an STM-N signal is used for MS
layer Remote Error Indication (MS-REI). This byte is located in the third
STM-1 of an STS-N signal (N > 1).

E2: MS Orderwire

The MS Orderwire provides a 64 kbps voice channel for communication
between LTEs. This byte is only defined for the first STM-1 frame of an
STM-N signal.
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SDH - Higher-Order Path Overhead (HP-POH)

This section contains higher-order path overhead information (HPOH)
processed by SDH STM-1 terminating equipment.

STM-1 Higher-Order
Transport Overhead Path Overhead
0
o @ Al | AL Al A2 | A2 | A2 | JO 3
i
23| B1 E1 F1 B3
o
3| D1 D2 D3 c2
H1 | H1 | H1 | H2 | H2 | H2 | H3 | H3  H3 G1
B2 | B2 | B2 | K1 K2 F2
Pp= —
S8E| o4 D5 D6 H4
T =g f——r
® o @
85%| D7 D8 D9 F3
D10 D11 D12 K3
81 M1 | E2 N1

J1: Higher-Order VC-N Path Trace

The higher-order VC-N path trace byte provides a 64 byte fixed string to
verify connection between path transmitting equipment and path receiving
equipment.

B3: Path BIP-8

The path BIP-8 (Bit-Interleaved Parity) byte provides path error monitoring.
The byte is calculated by performing a routine even-parity check over all
bits of the previous SPE.
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C2: Path Signal Label
C2 specifies the mapping type in the VC-N.

C2 (Hex.) Description

00 Unequipped or supervisory-unequipped
01 Reserved (Equipped - Non-Specific)

02 TUG Structure

03 Locked TU-n

04 Asynchronous Mapping of 34M/45M in C-3
05 Experimental Mapping

12 Asynchronous Mapping of 140M in C-4
13 ATM Mapping

14 MAN DQDB

15 FDDI [3]-[11] Mapping

16 Mapping of HDLC/PPP

17 Reserved (SDL self-synch scrambler)

18 Mapping of HDLC/LAPS

19 Reserved (SDL set-reset scrambler)

1A Mapping of 10 Gbps Ethernet (IEEE 802.3)
1B GFP

1C Mapping 10 Gbps FC

20 Asynchronous Mapping of ODUk

CF Reserved (obsolete HDLC/PPP framed)
FE Test Signal, ITU-T 0.181 specific mapping
FF VC-AIS (TCM)
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G1: Path Status

The G1 byte provides a method to communicate the far-end path status
back to the path originating equipment.

F2: Path User Channel

The Path User Channel provides a 64 kbps channel for communication
between two PTEs. This byte is only defined for the first STM-1 frame of an
STM-N signal.

H4: Position and Sequence Indicator

The H4 byte provides a multiframe phase indication of a VC-3/4 payload to
identify phases of a SF as well as to convey the control packet information
in VCAT.

F3: Path User Channel

The Path User Channel provides a channel for communication purposes
between path elements and is payload dependent.

K3: APS Signaling

Bits 1 to 4 of the K3 byte are used for APS signaling. K3 bits 5 to 8 are
reserved for future use.

N1: Network Operator (TCM)

The N1 byte is allocated to provide a Higher-Order Tandem Connection
Monitoring (HO-TCM) function.
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SDH - Lower-Order Path Overhead

V5: VC Path Overhead

The V5 byte provides the same functions for VC paths overhead that the B3,
C2, and G1 bytes provide for STM paths.

BIP-2 REI RFI Signal Label RDI
— A —

Vsbyte | 1 2 3 4 5 6 7 8

Note: If the signal label in V5 (bits 5, 6, and 7) is 101 the contents of the extended

472

signal label is valid and contains in a 32 bit frame multiframe. See K4
Structure shown below.

K4 Structure

OCrr N O TLOMNMNOMMOO-TNOTWHL ONDDOOO~N
TNMOTVLOMNODND - rrrr e r e N ANNANNANNNNNOMO®
T 1T 17T 17T 1T T 1T T°1 1T T T 1T 171
Multiframe Alignment Signal E'Xtenldfdb I olrIRrIRIRIRIRIRIRIRIRIRIR
Frame Count | Sequence Indicator| ©'9nal Labe

R = Reserved

J2: Path Trace

The J2 byte is used to repetitively transmit a Lower-Order Access Path
Identifier so that a path receiving terminal can verify its continued
connection to the intended transmitter.

N2: Network Operator Byte

The N2 byte is allocated for Tandem Connection Monitoring for the VC2,
VC-12, and VC-11 level.
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K4: Extended Signal Label

Q;‘bé
N
K
S
> N
& &
& &
O & > &£ >
S OQ (\Qv N ‘\0
) S ) > )
& > S N o
@ & & SH &
<* AN\ N R Ny

K4 byte | 1 2 3 4 5 6 7 8

Bit 1 of the K4 byte is allocated for an extended signal label. Bits 12 to 19 of
the 32 bit frame multiframe (see K4 Structure on page 472) contain the
extended signal label.

Bit 2 of the K4 byte is allocated for virtual concatenation. Bits 1 to 5 of the 32
bit frame multiframe (see K4 Structure on page 472) contain the LO virtual
concatenation frame count while bits 6 to 11 contain the LO virtual
concatenation sequence indicator.

Bits 3, and 4 of the K4 byte are unassigned and reserved for APS signaling
for protection at the lower order path level.

Bits 5 through 7 of the K4 byte are allocated for optional use.

Bit 8 of the K4 byte is unassigned and reserved for a lower order path data
link.
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VT Payload Pointer

The VT Payload Pointer provides a method of allowing flexible and
dynamic alignment of the VT SPE within the VT Superframe.

V1 byte V2 byte
New Data Flag S bits Pointer Value
= g

|1 |2|3|4‘5‘8‘7‘8‘9|10‘11|12|13|14|15‘16‘

TU-2 |0|1|1|0‘0|0| 10 Bit Pointer Value ‘
TU-12|0|1 |1 |o‘1 |o| 10 Bit Pointer Value ‘
Tt [a|1]1(o]1]1] 10 Bit Pointer Value |

» New Data Flag

NDF is enabled when at least 3 out of 4 bits match “1001”. NDF is
disabled when at least 3 out of 4 bits match “0110”.

» Pointer Value

The pointer value indicates the offset between the V2 byte and the first
byte fo the VC-2/VC-1. The pointer bytes are not counted in the offset
calculation. The pointer is a binary number with the following range:

Path Range
TU-2 0 427
TU-12 0 139
TU-11 0 103
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10G Ethernet

The OTN Overclocked technology provides the capability to transparently
transport 10G base-R Ethernet signals into OPU2 as specified in ITU-T. Two
optical rates are provided:

» 11.0957 Gbits/s, +/- 100 ppm, designated OTU2e
» 11.0491 Gbits/s, +/- 100 ppm, designated OTUle

The OTU2e uses the mapping scheme of CBR10G into OPU2 as defined in
G.709. The client signal, 10GbE LAN and the OPU fixed stuff bytes are
accommodated into an OPU-like signal designated OPU2e. This signal is
then wrapped in an ODUZ2e and then in an OTUZ2e signal.

The OTUle uses the mapping scheme of CBR2G5 into OPU1 as defined in
G.709. The client signal, 10GbE LAN is accommodated into an OPU-like
signal designated OPUle (note that the fixed stuff bytes are not left free)
this is why the 10GbE signal can be transported at a lower rate than OTU2e.
This signal is then wrapped in an ODUle and then in an OTUle signal.

The transparent transport of the 10G base-R means that the full 10G
Ethernet data rate i.e. 10.3125 Gb/s is transported over OTN. This means
that the following information is transported:

» PCS 64B/66B coded information

» IPG (inter-frame filler), MAC FCS, Preamble and SFD (start of frame
delimiter) and Ordered Sets (Remote Fault indication)

The OTN clocking is derived from the Ethernet client signal which is +/-
100 ppm, this is outside the clock tolerance allocated by the G.709 standard
which translates in unspecified jitter performance thus limiting the
application to Point to Point data path.
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The following figure presents a typical network application

Point to Point OTN Link
Network Element 11.0957G/s Network Element
_ or 11.0491G/s 10.3125 Gfs Ethernet LAN PHY signal
10.3125 G/s Ethernet LAN PHY signal
— —
Switeh/ Switch/
Router OTN OTN Router
—=| Ethernet OPU/ODUIOTU OTUIODUIOPU Ethernet
() (B)
— - la—
| |
MAC MAC MAC MAC
Reconciliation Reconciliation Reconciliation Reconciliation
[ [ xamn | [ xemn XGMII [ [ xomu
64B/668 PCS | 6481668 PCS | 64B/66B PCS
PMA PMA
PMD PMD
The following figure presents a typical test application.
OTN Link 03125 61
1 1 'S
Terminal m‘::‘gﬁ;fgﬁ Network Element Ethernet LAN PHY signal
configuration \ J
Or B130NG/ [* [—
NGE i 85106/
Throughmode e OTN Ethernet [w—{ SWilch g g S0 0
mode Lo !
10.3125 Gis
Ethernet LAN PHY signal
Netwaork Element
; Network Element
8130NG/NGE R
8510/ Sz fleoNalanody ‘ Switch I
8130NGE [+ oy [ Ethernet OTN oTN Ethemet 14— [ g130nGE
B —
MAC MAC MAC MAC MAC
Reconciliation Reconciliation Reconciliation Reconciliation Reconciliation
| [ xemn XGMIl XGMII XGMII [ [ xemi
PMA PMA
PMD PMD
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The Ethernet layer provides the equivalent functionality of the BERT
Framed Layer 2 Test application supported on EXFO’s Datacom product
family with the particularity that there is no Ethernet Physical port as such.
The Ethernet frame has its Ethertype field set to 0x88B7.

VLAN

Special VID/B-VID values (IEEE Std 802.1Q-1998)

ID Description

0 The null VLAN ID. Indicates that the tag header contains only user
priority information; no VLAN identifier is present in the frame. This
VID value must not be configured as a PVID, configured in any
Filtering Database entry, or used in any Management operation.

1 The default PVID value used for classifying frames on ingress
through a Bridge Port. The PVID value can be changed on a per-Port
basis.

4095 |Reserved for implementation use. This VID value shall not be
configured as a PVID, configured in any Filtering Database entry,
used in any Management operation, or transmitted in a tag header.

VLAN/B-VLAN Priority

0 |000 - Low Priority 100 - High Priority

1 |001 - Low Priority 101 - High Priority

2 |010 - Low Priority 110 - High Priority

~N| O G|

3 |011 - Low Priority 111 - High Priority
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C Report Generator

The report generator is an application running on a PC that takes the raw
test results collected on the FTB-200 to convert them into html, csv, pdf, or
txt format. Not supported on the FTB-200 v2.

The report generator tool creates reports in the language of the OS and if
the language is not supported by the report generator application, the
report will be generated in English. Currently supported languages are
English and Simplified Chinese.

The EXFO Protocol Report Generator is a unified tool that supports 81xx
and 85xx modules.

Report Generator Installation

Requirements

The following system requirements must be met before installing the EXFO
Protocol Report Generator software.

» Atleast a pentium Il PC running at 233Mhz, 512M RAM, and 250MB of
hard disk space per Report Generator instance.

» Ethernet connection (10 or 10/100Mbps), USB drive, Compact Flash, or
a USB connection using ActiveSync.

» Windows 2000 or XP.

Note: Some Windows applications such as PDF reader, Excel, etc. may be
required to open the generated reports.

Installation

Multiple versions of this tool can be installed to support previous versions
of the products. However this tool is designed to gradually achieve n-3
backward compatibility as new versions are added. However, it is
recommended to remove previously installed EXFO Protocol Report
Generator applications before installing a new version to free up disk
space.
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Report Generator Installation

To remove the EXFO Protocol Report Generator application:

Use Windows Add/Remove Program utility to remove the EXFO
Protocol Report Generator.

Removing the EXFO Protocol Report Generator application will not
affect the user’s data, meaning that report files will not be deleted from
the PC.

To install the report generator tool on the PC that will be used for
report generation:

1. On a Windows 2000 or XP PC, insert the supplied ToolBox CE CD into
the CD drive. A menu will be automatically loaded. If the menu is not
automatically loaded, do the following:

» From Windows, click the Start button, click RUN, select the
Setup.exe program located on the supplied CD, click Open and
click OK.

2. From the main menu, click Utilities and Viewers.

FTB-200

COMPACT PLATFORM

3003

Main menu Welcome

Release Notes This is your entry point to configure the computer by installing software

and drivers to help manage your handheld, fiber-optic, test instrument.
Software Installation

Utiiities and Viewers EXFO strongly recommends that you read the release notes.
User Guides To start instaling the software and drives, cick ‘Software Installation’
Explore this CD To install or update other software, click Utiities and Viewers.
About EXFQ “Your ean also read the user guides, providing that you already have
Adobe Reader or another that can open PDF documents installed on your
Exit computer.

RNI W

EXPERTISE REAL I
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Report Generator Installation

3. From the Utilities and Viewers menu, click EXFO Protocol Report
Generator and follow the on-screen steps to complete the installation.

Select an item...

WNC Client

EXFO Protocol Report Generator
Adobe Reader 8.1

Back to the Main Menu

FTB-200

COMPACT PLATFORM

Utilities and Viewers
~WNC Client: To remotely control the handheld unit via a computer

“Microsoft ActiveSync: To manage data fies downloaded from
your handheld unit

-EXFO Protocol Report Generator: To generate tests results
reports for Compact PB, Compact P8 106, Compact SSA and
Compact EA applications.

-Adobe Acrobat: To open files in .pdf format, such as user guides.

Clicking an item in the list on the left automatically starts its
installation

Note: The installation of Microsoft .NET Framework v2.0 Package is required to
be able to use the report generator. The .NET Framework will be
automatically installed if not already on the PC. During the installation
ensure to always keep the default values. At the end of the Microsoft .NET

installation, click OK.

Note: The report generator software will be installed in the C:|Program
Files\EXFO\|Applications|Protocol Report Generator|Version x.x.x
directory. A shortcut will be created on the Windows desktop.

4. Click Finish.
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Transferring the Generated Test Report to
the PC

Transfer the saved report to the PC

1.

Local memory (FTB-200): If the report has been saved to the FTB-200
local folder, the report file need to be transferred to the PC using one of
the following methods:

1a. Network drive: Connect the FTB-200 and the PC to the network
and transfer the file to a network drive or directly on a shared
folder on the PC.

1b. USB connection (ActiveSync): Establish an ActiveSync
connection between the PC (USB host) and the FTB-200 (USB
client) using the supplied client/host USB cable. ActiveSync is
available on the supplied ToolBox CE CD; click Utilities and
Viewers and click Microsoft ActiveSync 4.1 to install it.

The default FTB-200 local folder is \Data\My Documents\folder\Report.
The following table lists the corresponding folder for each supported
model/application.

Model Application Folder

FTB-8105/FTB-8115/ SONET/SDH Analyzer|SonetSdhAnalyzerG2
FTB-8120/FTB-8120NG/
FTB-8130/FTB-8130NG

FTB-8120NGE/ FTB-8130NGE |Packet Analyzer PacketAnalyzer

SONET/SDH Analyzer | SonetSdhAnalyzerG2

2. USB drive or Compact Flash: If the report has been saved on a

removable drive/media, plug the USB drive or the compact flash to the
PC.

Network drive: If the report has been saved on a network drive,
connect the PC to the network and retrieve the file from the network
drive.
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Launching and Using the Report Generator
Tool

» Click the report generator application shortcut from the Windows
desktop. Alternatively, from Windows, click Start, select All Programs,
EXFO, EXFO Protocol Report Generator and click the appropriate
software version.

The following window is displayed.

PR
Select a data file

Report data files are usually saved on the Product
when generating a report

Data Filename
[ =

[ ][ Met |[ au |

» Select a generated report file by typing its name in the Data Filename
field or click Browse to select the file. The default directory is
My Documents/My Reports.

If the selected file is compatible, click Next to load the report file.

Select a data file

a files are usually saved on the Product
rating a report.
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If the file is not compatible, an error message is displayed and the Next
button is disabled.

IR
Select a data file

Report data files are usually saved on the Product
when generating a report

Can notresd e Bt heflewss fsmpered o tisnetz vaid — L Error message

data file

» Info button: Gives copyrights information and the list of supported
product versions and associated applications.

o | [ Nea | aut

» Quit button: Closes the Report Generator application.
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Report Generator

Information

The Compact Report Generator allows to edit the following job information

that was entered at the time the report was saved.

Report Generator

Information | Sections

x

—Job Information
Job ID

Contractor

I 1

Customer

Operator Name

Comment

~Report Setting:
Report Title

Report Header

ReportTitie

Selectd Logo

EXFO Electro-Optical Engineering Inc.

Report Format

IC:\ngram Files\EXFO! s IProtocol Report Generator \Version 2.0.0'Defau

I~ View Report After Generation

oot ][ cemerte [ _coe

» Job Information: These parameters are used to identify the source of
the report and are not mandatory. Enter the following job information if
required: Job ID, Contractor, Customer, Operator Name, and
Comment. Up to 256 characters are allowed for each parameter.

» Report Settings: These parameters are used to identify the report and
are not mandatory. Enter the following report information if needed:
Report Title, and Report Header, and Selected Logo (the default
logo is EXFO). Click Browse to select a different logo then, click Open.

Report Format: Select the report file format. Choices are html, csv,
pdf, and txt. The CSV format (spread sheet file format) generates a
report with comma delimiter for English OS and semicolon for other

OS languages. The default setting is html.
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486

Sections

Report Generator x|

Sections

Information |||

Pre-definied selection
[summary Report =] | seetal Deselect Al

(=1 [ Summary ;I
L @dem
[ Test

[ etical [L]/Port %

[ optical [1]fpart Rx
] Optical [L1/5TM-16/RS-MS T
[ Ontical [1/5TH- 16/R5-H5 R
I Optical [L1/STH-16]AL-4 [4,4,0JHOP T2
] Omtical [L1/STM-16/AL-4 (4,4, 0J/HOP RX
] Optical [11/STM-16]AL-4 [4,4,0)/TL-12 [5,7,3]AL.0P T2
] Optical [LISTM-16/AL-4 [4,4,0)/TU-12 [3,7,3)L0P RX
] Optical [11/STH-16/AU-4 [4,4,0)/TL-12 [5,7,3}{DS1/DSn-PDH T
] Optical [L)STM-16/AL-4 [4,4,0)/TU-12 [3,7, 3YDS1/DS-PDH RX
[ Ontical [1)/STH-16/AL1-4 [4,4,0}{TU-12 [3,7,3/051Pattern/Pattern Tx =

I~ View Report After Generation | Default || Generate || Close |

» Pre-defined selection: Allows the selection of the type of report and
the underneath window allows to select what will be part of the report.
The default setting is Summary Report. Choices are:

» Summary Report selects the Summary report section only.

» Test Case Report selects all the report sections.

» Select All selects all report sections.

» Deselect All deselects all report sections.

Help Button ( ?)

Displays the help information related to the test report. It is also possible to
navigate through the remainder of the help information.
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Report Generator

Sections

View Report After Generation

Allows viewing the report once it is generated. This setting is disabled by
default. Every report format is viewable, as long as their default viewer is
installed on the PC.

» Internet Explorer for HTML
» Notepad for TXT
» Adobe Acrobat Reader for PDF
» Microsoft Excel for CSV
Note: If the htmml report contains special characters, please make sure that the
encoding in your Web browser is set to Western European ISO. To set the

encoding to Western European ISO, right click the report from Internet
Explorer, select Encoding, and select Western European ISO.

Default Button

Click Default to restore the default report settings.

Generate Button

Allows generating and saving the report. Select an existing file, or type a
new name in the File name field and click Save. The default directory is
My Documents/My Reports.

Note: Once generated, the report file can manually be loaded using the
corresponding Windows program application. The default directory is
My Documents/My Reports.
Close Button

Closes the report generator window and returns to the select data file
window.
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