SZSchmid

Watson 4 Rev. B

LTU/NTU

Operating Manual

Document Identification SZ.DOC.W4B.3.pdf
Document Version 1.2
Document Revision 3.11. 2000

Binzstrasse 35 CH-8045 Zurich
Switzerland
CH-1 456 11 11 Fax CH-1 466 92 92



SZ.DOC.W4B.3.pdf LTU/NTU
Version: 1.2 Operating Manual

Version Control

Version of Major changes to previous version

Operating Manual

1.0 Initial version, LSs

1.1 Power figures completed,Remote powering range schematics

added, Warning for special E1 to nx64 configuration added,
Operating voltage range corrected, Initialization error table added,
Remote powering limitations added (Safeguards, Specs), Front
panel descriptions of plug-in LTUs without labels, LSs, RAN

1.2 TMN Interface and Minirack address features added, Remote
powering corrected, LSs, URr

Copyright 2000 by Schmid Telecommunication, Zurich, Switzerland. All rights reserved. Reproduction of part or all of the
contents in any form is expressly prohibited without the prior written consent of Schmid Telecommunication.

Schmid Telecommunication has used its discretion, best judgments and efforts in preparing this document. Any
information contained in this document is provided without any warranty of any kind. Schmid Telecommunication hereby
disclaims any liability to any person for any kind of damage. Schmid Telecommunication may make improvements
and/or changes of this document at any time.

iii Revision: 3.11. 2000



LTU/NTU
Operating Manual

Declaration of Conformity

SZ.DOC.W4B.3.pdf
Version; 1.2

Watson 4 LTULUR, 2*E1, 2*MSDSL, Rev.B, with 19" subrack SZ.379.V3 SZ.377.M511, SZ.377.M533
LTU /R, E1&nx64, MSDSL, Rev.B, with 19” subrack SZ.379.V3 SZ.377.M518, SZ.377.M538
LTU /R, 2*nx64, 2*MSDSL, Rev.B, with 19" subrack SZ.379.V3 SZ.377.M588

LTU LR, 2*E1, 4*MSDSL, Rev.B, with 19" subrack SZ.379.V3  SZ.377.M611, SZ.377.M633
c € NTU L/R, E1, Rev.B, tabletop

SZ.376.M510, SZ.376.M530

NTU L/R, E1&nx64, Rev.B, tabletop SZ7.376.M518, SZ.376.M538
NTU /R, nx64, Rev.B, tabletop SZ7.376.M580

LTU R, 2*E1, 2*MSDSL, Rev.B, minirack SZ.797.M511, SZ.797.M533
LTU /R, E1&nx64, MSDSL, Rev.B, minirack SZ.797.M518, SZ.797.M538
LTU R, 2*E1, 4*MSDSL, Rev.B, minirack SZ.797.M611, SZ.797.M633

NTU L/R, E1, Rev.B, minirack

SZ.796.M510, SZ.796.M530

NTU L/R, E1&nx64, Rev.B, minirack S7.796.M518, S7.796.M538

NTU L/R, nx64, Rev.B, minirack

SZ.796.M580

Manufacturer:

Schmid Telecom AG
Binzstrasse 35
CH-8045 Zurich

The products mentioned above comply with the regulations of the following European Directives:

89/336/EEC
Directive containing requirements in respect
with electro-magnetic compatibility.

73/23/EEC
Directive containing requirements in respect
with safety requirements.

99/5/EEC

Directive containing requirements in respect
with Radio & Telecommunication Terminal
Equipment.

The compliance of the above mentioned product with the
requirements of the directive 89/336/EEC is ensured by
complete application of the following harmonized European
Standards:

EN 300386-2 (1998)

The compliance of the above mentioned product with the
requirements of the directive 73/23/EEC is ensured by
complete application of the following harmonized European
Standards:

EN 60950/A4 (1997)

The compliance of the above mentioned product with the
requirements of the directive 99/5/EEC is ensured by
complete application of the following harmonized European
Standards:

EN 300386-2 (1998)

EN 60950/A4 (1997)

The compliance of the above mentioned products with the specified requirements of the applicable directives
and harmonized and non-harmonized standards is shown in the following internal and external test reports:

SZ.QDOC.W4B.pdf and W34B_Test Reports.pdf

CE Label attached to the product(s):
Issued by:

Place and date:

Signatures: Signature 1

on minirack, on tabletop, on 19” subrack (for LTU only)
Schmid Telecom AG

Binzstrasse 35

CH-8045 Zurich

Zurich,9.3.2000

Signature 2

Dr. Lothar Schultheis Walter Buichel

Revision: 3.11. 2000




SZ.DOC.W4B.3.pdf LTU/NTU
Version: 1.2 Operating Manual

v Revision: 3.11. 2000



LTU/NTU SZ.DOC.W4B.3.pdf

Operating Manual Version: 1.2
Contents

1 The WaLSON 4 FaMIlY ..uueii et e e e e e e e ettt e e e e et e e e aabaa e e e eeeeas 1
2 General INTOIMATION ... .o e ettt r e e e e et e e e bbb e e e e e e e ees bbb s e e eaeeeenne 3
2.1 Important SAfEQUAITS. .........uuuuiiii e e 3

2.2 0rdering INfOrMEALION.........uuiiiii e e e e e e e e ee 4

2.2.1  LTU i 4

2.2.2 NTU.L e 5

2.2.3  ACCESSOIIES .. ceieieiiiiie e e e ettt e ettt e e e e et e e e e e e e e rr e 6

I | 1Y = U F= 1A Lo ] o B €U o 1= SR SSUPPPPPTN 7
R R e (=T o= = L1 o] LR PPPPPPPPPP 7

3.2 Installing @ WatSON MOOEM........ccoeiiiiiiiiiii e 7

3.3 Installation REQUIFEIMENTS. .......ccuuuiiieiiii et e e et e e eat e e eaenneeeens 8

4 Interface Configuration OPLIONS ........uuuiiiii ittt e e e e e et e e e e e e eeeerann s 9
R 1] TSSO PPUPPPPPPTTN 9

411 MASEEI / SIAVE ... 9

4.1.2  LINE RAE ...ttt e 9

4.1.3  AULOTESIAI. ... ceeeei et 10

o O S 00T IS (o] Y/ F= To o) o P 10

4.2 El Interface (2 MDit/S G.703 / G.704) ... ccciiiiiiiiiiiii et 10

o R = 1011 o SRR 10

4.2.1.1  Transparent MOOE..........oiiiiiiiiieiiiiie et e et eeeeeneeee 10

4.2.1.2 Framed Mode ITU-T G.704 ......ooouiiiiiii i 10

42,121 CROCA. .o 11

4.21.2.2 E-Dit INSEItON ...cceevieiie e 11

4.2.2  AlS GENEIALION ....ceiiieeiiiiiie ettt e e e e e e ettt e e e e e e e eeaeaee 11

4.2.3  AlS DELECHON. .. ..ceeiiieeiiiiie ettt eaeane 11

424  ELCIOCK MOUES......coeeiiiiiiiie et e e eaeeees 11

4.2.4.1  ClIOCK SOUICES ....cciieeiiiiiiei e e eee ettt e e ettt e e e e e e e ettt s e e e e e eeeesnnnns 11

4.2.4.2 External ClOCK MOGE. .......cocoeiiiieiiiiiiie e 13

4.3 ISDN PRA INTEIMACE. ......cttiiii ettt e e e 13

4.3 1 PRAMOUE ... ..t e 14

4.3.2 CRC4 Processing OPtiONS. ......oovvuuuieiiiiiieieiise et e e e et eeeri e 14

4.3.2.1 Digital Link without CRC Processing (Option 1) ........cccoevveveviineeiennnnnnn. 14

4.3.2.2 Digital Link with CRC Processing in the NT1 (Option 2) ............cccvvnn.... 15

4.3.2.3 Digital Link with CRC Processing in the LT and NT1 (Option 3)............ 16

4.3.2.4 Digital Link with CRC Monitoring in the NT1 (Option 4) ........ccccoeevevvnnnn.. 17

Revision: 3.11. 2000 Vi



SZ.DOC.W4B.3.pdf LTU/NTU

Version: 1.2 Operating Manual
4.3.3 Generation of CRC4 Error Notifications to the ET..........cccooeevvviieeiinnnnnnn. 18

4.4 N XBAKDILS INTEITACE. .....eve e e e e e 19

ot R T | (1 | (= PP 19

4.4.2  CONFIQUIALION ...ttt e e e eeeaeeees 19

4.4.2.1  TiMe SIOt MAPPING.....euueunieeeieieiiiiie e ettt e e e e e e e e eeeeaeeees 19

44201 TerminolOgY .......couuuuuiiiieeiiiiiiiie et e 19

4421.2 N X 64kbit/s Time SIot Mapping ........cccoeveruiiiiiiieeeieeeiie e 20

44213 E1 Time SIot Mapping.......cceevuuiuiiiieeeiieiiiiiie e e e e et e e eeeennees 20

44214 MUHISENVICE MAPPING .. ceevineeeeii e e e e 21

4.4.2.2  USEr INEIfate TYPE c.uuu ittt 22

A.4.2.3  BIL R ....cuiiii i 22

4424 ClOCK MOE .....covniiii e 22

4,425 ClOCK DIr€CHON ... .ciiiii et 23

4.4.2.6 V.54 Loops and LOOP CONLIOL..........uiiiieeiiiiiiiiiiiee ettt eeeeeaenees 23

44.26.1 Normal Handshake Operation................cuuiiiiieiiiiiiiiiiee e 23

4.4.2.6.2 5101 o] o o]4 (=To I VARV o o To] o1 TR 24

4.4.2.6.3  Automatic Loop Control through the DTE/DCE Interface................. 24

A.4.2.7  BYIE TIMING ..uuiieeiiiiiiiiiie ettt e e e e e e e et e e e e e eeeesnaees 24

I =T (o g g F=Ta[o= 1Y, (o] Tk o] 1 o o [ PP 29
5.1 NOISE MAIGIN. c.etttiiiie ettt e e ettt e e e e e e e ee et n e e e e e e e e e anba e e e eaeees 29

5.2 G.826 Performance MONITOING ......cccuuuieiiiiiieeeiiee et 29

5.2.1  DSL INEIFACE .. oiieii e 29

B5.2.2  ELINEIACE. ...ttt 30

5.2.3  ISDN PRA INtEITACE ....ccvviiiiiiiii it 30

Y =g o 1 PP 33
B.1 LD ... ittt et e e et e e e e e e 33

6.1.1  StAtUS LEDS..... e 33

6.1.2  AlArm CONAItIONS ......uuuieeiiiiieee e e et eeeet e e e eat e eeees 33

6.1.2.1  LOCAILED ...ccviiiiiiii i e 33

6.1.2.2 REMOLE LED .. ...t 34

6.2 AlAIM REIAYS. .....eeiii e e 34

ST R I 1 O PP 34

6.2.1.1  Alarm ConditioNS.........ccuuuiiiiiiiii et 35

ST 1 1 U 35

6.2.2.1  Alarm ConditioNS.........cccuuiiiiiiii e 35

A w0 1V ©7o] g o =T o) S PP PP PPN 37
725 T I 1 U TP 37

7.1.1  Power and Grounding ...........uuuieieeeiieiiiii et e e 37

T.2  NTU e et e ettt e e e et e et e e e e e e e 37

7.2.1  Power and GroUNiNg .........oveeiuinieieiiiiiee et e et eeeei e eesie e eeeainneeeenes 37

7.2.2  Power Failure AlAIm...........iiiiiiiieeeii et e e e e 38

7.3 REMOE POWEING ...ttt e e e e e e et e e e e e e 38

S I 1Y o T ) (o PP 41
8.1 GBNEIAL....cueiitiie e 41

ST Yo [0 [ (=11 o PSP 41

B.2.1 LU i e e 41

8.2.2 INTU. et n e 42

8.3 Structure and OrganizatioN.............cceuuuuiiiieeiie e 43

8.3.1 Performance Management PM ..........ooooiiiiiiiiiiiiiiei e 44

vii Revision: 3.11. 2000



LTU/NTU
Operating Manual

SZ.DOC.W4B.3.pdf
Version; 1.2

8.3.1.1 G826 COMMANG.....ciierrneeiiiiiieeeeiie e et e e et e e et e e e e e eear e eeaeanns 44

8.3.1.2 RESETG826 COMMANG ......ccuuiiiiiinieiiiiiieieeiineeeeiineeeesiseeeasnneeenennns 46

8.3.2  Fault and Maintenance Management FMM............ccceiiiviiiiiieieiiinneeennnnn. 47
8.3.2.1  SQ COMMANG......cuuiiiiieiiiieeiiieee e e e et e e e e e e e e et eeanaees a7

8.3.2.2 STARTUP COMMANG......iiiiiiiiiiiiiiieeeiiiseeeeii e eeti e eeeai e eeae e eeeeanns 47

8.3.2.3  STATUS COMMANG ....ceuuiiiiiiiieiiiiii et e et e e et e e e e e e e e eeeans 48

8.3.2.4  ALARM COMMANG.....ccutniiiiiiiieeeiii e et e e et eeeeai e e e eeaaa e eeeanns 49
8.3.25 ACO COMMANG......eiiiitiiiiiiiiie et e et e r e e eeaans 50

8.3.2.6 LOOPL COMMANG.....ccuuuiiiiiiiieiiiiiie et e e et e et e e e e eeaa e eeeanns 50

8.3.2.7 LOOP2 COMMANG.....ccuuuiiiiiiiiieiieiiie et se e et e et e e e e eeae e eaeanns 51

8.3.2.8 STARTAL COMMANG ....vuuiiiiiiiieiiiiiieeeiii e eeeii e et e e eeai e e ean e eeeeanns 51

8.3.2.9  STOPAL COMMANG .....cuuiiiiiiiieeeiiiieeeiiireeeeti e e eeii e e eeei e eean e aeeeanns 51
8.3.2.10 TRACETIME COMMANG ......uuiieeiiiiiiiiiiie e eeeeeeeetias e e e e e eee e eee e 51
8.3.2.11 RESET COMMANG......ccuuiiiiiiiiiiiiiiiieeeiii e eeei e et e e e e eean e eaeanns 52

8.3.3  Configuration Management CM..........ocoveuuiiiiiiiiieieei et 52
8.3.3.1 CONFIG COMMANG ....covuiiiiiiiieieiiiie et e et e e e e e eeeans 52
8.3.3.2 Configuration COMMANGS .........cceuuniiiiiiiiieiiiiie e 53
8.3.3.3  DEFAULT COMMANG......ciiiiiiiiiiiiiiieeiiiiieeeeiiseeeeii e eeeei e eeannneeeeeanns 54

8.3.3.4 REMOTE COMMANG .......iiiiiiiiiiiiiiieeeiii e et e et e e eeeeans 56
8.3.3.5 COPY COMMEAN ....ceiivineiiiiiiieeeeiie e et e e et e e eeai e et e eeasa e eeeeanns 57
8.3.3.6  LOCAL COMMANG......ccuuiiiiiiiiieieiiiie et e et e et e e et e e e eeeans 57

8.3.4  Accounting Management AM...........uiiiiiiiiiieiiiii e 57

8.3.5  Security Management SM.........ooviuuiiiiiiiiiiieieii e 57

8.4  Monitor Commands for the n x 64kbit/s Interface............ccccuvveeiiiieiiiiiiiiiiie 57
8.4.1 Fault and Maintenance Management FMM............ccccooiviiiiiiiiiiiiiinieeeeee, 57
8.4.1.1 ALARM COMMANG......ccuuiiiiiiiieeiiiiiiee e e e e e e e e e e e e aa e e eaaanas 57

8.4.2 Configuration Management CM.............coiiiieiiiiiiiiiiiiie e 58
8.4.2.1 CONFIG COMMANG ......ccuuuiuiiieeiiiiiiiii e e et e e et e e e e 58
8.4.2.2 BITRATE COMMANG .......uuuuiiiieiiiiiiiiiie et 59
8.4.2.3 CLOCKMODE COMMANG.......cceiiiiiiiiiiinieiaeeieieeiiiiaaaeeeeeeeeeiiie e eeeeees 60
8.4.2.4 CLOCKDIR COMMAENG......uuuiiieieiiiiiiiiiiaieeeeeeeeitiiaa e e eeeeeeini e eeeaees 60
8.4.2.5 V5ALOOPS COMMEANG......uuuniiieieiiiiiiiiiiaieeeeeeeeiiiias e e e e e e eeetni e e eeeeeas 60
8.4.2.6 BYTETIMING COMMANG .....uuiiieiiiiiiiiiiiieieeeeee et e et e e e 60
8.4.27 UIF COMMANG .....ouuiiiiiiiiiiii e e e e e 60
8.4.2.8 DEFAULT COMMAN.......uuuuiiieeiiiiiiiiiiieieeeeeeeeiiiiaa e e e eeeeeeinin e eeeeeees 60

8.4.2.9 COPY COMMANG .....cciiiiiiiiiieie ettt e e e e e e e e e 62

9 POINt-tO-MUIIPOINT OPEIALION .c.uuieieii et r et e e et e e e eaa s 65
9.1 FEAIUIES ..ottt 65
LS I O oo U= Ui o] o KOO 66
9.2.1 E1 and DSL Interface Configuration ..............cccoovvviiiiiiiiiiiinieieiiin e, 66

9.2.2  Assignment of E1 Time Slots to the DSL LOOPS..........cvvvvvviieieeiinienennnnn. 66

9.2.3 DSL Time SIot SElECtON........c.uuiiiiiiiiieiiie e 67

9.2.4  MP COMMANG .. .ceiiiiiiiiiiie e e et e et e e aa e eaeans 69

9.2.5 Cascading MUItPOINt LTUS ......uuiiiiiiiieiiiiiieceei et eeaeans 71

LS T I I L TSP 74
0.3.1  StALUS LEDS. ..ottt e 74

10 Front and Rear Panel DESCIIPLION ...vveuuiiiiii et e et e n e e e eaaenns 75
10.1 Tabletop NTU, Rear Pan€l ............cooviiiiiiiiiii et 75
10.2 Minirack NTU, FroNt Pan@l............oiiiiiiiiiiiiii e 76
10.3 Plug-in LTU, Front Pan€l ..........c.uuiiiiiiiiii i 77
10.4 Minirack LTU, Front Panel............oioviuiiiiiii s 78
Revision: 3.11. 2000 viii



SZ.DOC.W4B.3.pdf LTU/NTU

Version: 1.2 Operating Manual
11 CONNECLOrS’ DESCIIPIION «iiiitiiie ittt e et e e et e e e et n e e e et e e e e et neeeaennns 79
11,1 DSL CONNECIOL .. .ceueieieiete ettt ettt et e e e e s et e e e e et e e e e ennneees 79

L11.2 EL CONNECION ...euieieeet ettt et ettt et e et ettt e et e et et et e e ea e e et e eeanaaees 80

11.2.1  IMPedance L120W .........iiii ettt e e s 80

11.2.2 IMPEAANCE 7BW ... ittt 81

11.3 N X B64KDI/S CONNECIOT .....ceeiiiiiiiie et e e e as 81

11.3.1 USEr INErface TYPE.....uu ittt 81

11.3.2 N X B4KDIt/S CaABIES ....uuniieieiiie e 83

11.3.2.1 V.35 DTE CAbIE....cuuiniiiieeiiieii e 83

11.3.2.2 V.35 DCE Cable ......uuiiiiieiiieiiii e 84

11.3.2.3 V.36 DTE CaAbIE.....uuuniiieeiiiiieiii e 85

11.3.2.4 V.36 DCE Cable .......uoiiiiiiiiiiiiiee e 86

11.3.2.5 X221 DTE CAbIE....utuiiiiieieiiieeiii et 87

11.3.2.6 X221 DCE Cable ......uuiiiiieiiiiiii e 88

11.4 Monitor CoNNECOr (NTU) ..ovuuiiiiiiiieiiii et e et et e e e e 89

11.5 Monitor Connector (LTU in MINiraCk) ...........uviieeeiiriiiiiiieie e 89

11.6  48Vpc Power ConNECOr (NTU) .....uiiviiiiieiiiii et ettt e e 90

11.7 48Vpc SUPPLY (MINIFACK).....ceeeieeiei e 91

11.7.1 Mains Connector (Minirack LTU only) ..........coiiiieiiiiiiiiiiiieeeceeeeeiinen 91

11.7.2 2048kHz Input (Minirack LTU ONlY) ....coovviiiiiiiiieeeeeece e 91

11.7.3 TMN Alarms (MiniraCk LTU ONlY)........ccoiviiiiiiiiiieeeieeeeiiicie e 92

12 Technical SPECITICALIONS ......uuiiiieii e e et et e e e e e eaeenns 93
L12.1 INEEITACES ...uieiei ettt ettt et et e 93

12.1.1 DSL LIiNE INtEIfACE ...uuun it 93

12.1.2 USEr INTEITACE . ..... it 94

12.1.3 MONItOr INEEIACE ......uuei i 95

12.1.4 TMN-Alarm RS485 Interface (Minirack LTU Only)..........cccooveeiveveviiiinnnnnn. 95

12.1.5 The 230/115Vms and 48V Supply of the Minirack...............ccceevvennnnnn. 95

12.1.6 EXIEINAl ClOCK. .....ccuiieiiiiie et 95

12,2 POWEE SUPPIY ettt e et e et e e et e et 96

L2.2.10 LU ettt e e e e e n s 96

12.2.2 NTU ettt e e e e e e e e e e e e eerb e as 96

12.2.3 Powering Limitations for Operation within Subrack................c...ccccvvnnn... 96

D T 101V (o) T 07=T o | USRI 97

12.3.1 Climatic CONAIIONS......uiieeeiiiiiiiiiie e 97

12.3.2  SAFBLY teeeireiiiii et 97

12.3.3 EMC .. ittt 97

12.4 PhySiCal DIMENSIONS. ... ciiieiii ettt ettt e et e et et e e e et e e e era s 97

L2410 LTU ittt ettt et et e e a e e rn s 97

L12.4.2 NTU. oottt e e e et e e e e e e e e eerne s 97

13 Diagnostics and TroubleShOOtING .......ccoiiiiiiiiiiiie e 99
P31 TESE LOOPS -t eetneeeie ettt ettt ettt ettt e ettt e et e et et e e e e et e ean e aee 99

13.2 Hints for TroubleShootiNg............uuiiiiiiiii e 100

13.2.1 ProBIEMS ..eeeiee e 100

13.2.2 INItIAliZAtION EFTOIS....uuuuiiiie et e e e e eeaenees 100

Y o o 1= o [ PSPPSR 102
141 ADDIEVIBLIONS ...t et e e e eaerae 102

14.2 ReferenCed DOCUMIEBNES. ... ivuiiieiiei ettt e et e e et e et e eneeens 104

ix Revision: 3.11. 2000



LTU/NTU
Operating Manual

Figures

SZ.DOC.W4B.3.pdf
Version; 1.2

FIGQUIE 4-1: CIOCK SOUICES.....uiiiitii ettt et e et e e et e e e era e 12
Figure 4-2: Synchronous Operation (="Loop TimMiNg”) ........cuueiiiieeiiiieiiiiinie e 12
Figure 4-3: External CIOCK MOUE ...........uiiiiiiiiciiiie e 13
Figure 4-4: Reference Points 0f the PRA ..o 14
Figure 4-5: Digital Link without CRC ProCeSSING........cccuuuiiiiiiiiiieiiiiineeeeiiineeeeiineeeeiinens 15
Figure 4-6: Digital Link with CRC Processing inthe NTL ........cccooooiiiiiiiiiiiniieeeceeiiien 16
Figure 4-7: Digital Link with CRC Processing in the LT and NT1 .........ccccoovvvviiiinieiinnnnnnn. 17
Figure 4-8: Digital Link with CRC Monitoring in the NTL.........ccooviiiiiiiiiiiiiine e 18
Figure 4-9: TMN Bus 4-Wire Connection for Minirack UNitS............ccooevviiinieiiiiineeiininnnnn. 25
Figure 4-10: TMN Bus 2-Wire Connection for Minirack UnitS...............cceeviiieiiiiiiiiiennnnn. 26
Figure 4-11: TMN Bus 2-Wire Connection for Plug-in UNitS...........cccooeeviiiinieiiiiineeiiiinnnn. 27
Figure 4-12: Termination for LoNg TMN BUS..........coiiiiiiiiiiiiiiii e 28
Figure 5-14: E1 G.826 Performance Evaluation.............cccooveuiiieiiiiinieiiiiineeccenee e 30
Figure 5-15: PRA G.826 Performance Evaluation ................ccooiiieiiiiiiiiiiiinieeeceeeeiiiiene 30
Figure 7-16: Line feed current vs loop resistance for different NTU power consumptions .39
Figure 8-17: LTU Interface Addressing SCheme ...........cooouiiiiiiiiiiiiiiiiie e 42
Figure 9-18: Examples of Multipoint Configuration................c.erieiiiinieiiiiineeceen e 65
Figure 9-20: Cascading of MUIPOINt LTUS ........uuutiiiiieeiiieiiiiiee et 72
Figure 13-21: Standard TSt LOOPS. . ..cuuuuiiiiiiiieiiiiie ettt e et e et e et e et e e e 99

Revision: 3.11. 2000 X



SZ.DOC.W4B.3.pdf LTU/NTU
Version: 1.2 Operating Manual

1 The Watson 4 Family

The Watson 4 family is a CAP based multispeed 1 pair DSL-System. It was designed with
flexibility and modularity in mind. It supports both full and fractional E1 data rates, in either
framed or transparent mode, Primary-Rate-Access (PRA) as well as n x 64 khit/s interfaces
(V.35, V.36, X.21).

All members of the Watson 4 family feature multispeed: variable line rates from 144kbit/s
to 2064kbit/s. Bandwidth can be traded against operating range: with a linerate of 144kbit/s
a Watson 4 Multipoint system reaches more than 21km, whereas this distance shrinks down
to 8km for aline rate of 2064kbit/s.

Watson 4 Multiservice offers flexible transmission with data from both frE1 and
nx64kbits's. The time dots assignments of E1 as well as of nx64kbit/s interface are
configurable.

Watson 4 Multipoint LTUs present a versatile platform for point-to-multipoint operations of
multiple NTUs:

A single Multipoint LTU with two E1 interfaces can be connected with up to 4 NTUs
in various configurations.

For applications where the data volume of single links is not a primary concern, LTUs
can be cascaded to enlarge the number of serviceable links.

Maximal data transfer is gained with dual link operation of the multipoint LTU at full
El rate.

Multipoint features can be flexibly configured such as mapping of the time dots to user
interfaces, line rates of each pair of links, data rates of each link (i.e. time dots).

The Line-Termination-Units (LTU) are available as 19@subrack card or as minirack
version. The LTU may be configured (viajumper) asLTU-L or LTU-R. The LTU-R is
capable of remotely powering remote NTUs. The LTU-R is only master configurable,
whereas the LTU-L is both master and slave configurable.

The Network-Termination-Unit (NTU) is available as a table-top unit or as a minirack
version. The NTU may be configured by a slide switch as either NTU-R or NTU-L. An
NTU-R isremotely powered by an LTU-R, whereas an NTU-L is powered by a 230V/48V
mains adapter.

An Alarm Control Unit (ACU) in the subrack enables the connection of the EIA485-bus,
the EIA232 Monitor interface, and the alarm relays.

An optiona Control and Management Unit (CMU) in the 19" subrack acts as an SNMP
agent and brings TMN facilities to the system.
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2 General Information

2.1 Important Safeguards

This section describes the safety precautions the user should abide by when operating this
equipment.
Transport this equipment in its original packaging or by using appropriate materias to
prevent against shock and impact.

Before setting up this product for operation please make note of the accompanying
environmental requirements.

Slots and openings in the unit are provided for ventilation. To ensure reliable operation
and to protect it from overheating these slots and openings must not be blocked or cov-
ered.

Condensation may occur externaly or internally if this equipment is moved from a
colder room to a warmer room. When moving this equipment under such conditions,
allow ample time for the equipment to reach room temperature and to dry before oper-
ating.

Note that normal operation (in accordance with EN 60950) is only possible when the
external housing is left in place (ventilation, fire prevention, and radio interference).

Before supplying power, verify the power rating identified on the marking label
complies with the local power source.

Do not alow anything to rest on any of the attached cables and do not locate the
product where persons will walk or trip on the cables.

Connect this equipment only to an approved, properly grounded, and accessible socket
outlet. To completely turn off this equipment you must remove the power cord from
the system.

Avoid connecting or disconnecting data lines during lightning storms.
Follow the accompanying instructions when connecting the required cabling.

Make sure no foreign objects or liquids come into contact with the internal components
(danger of shock or short circuit).

In an emergency (e.g., damaged externa housing or internal elements, liquid spills) im-
mediately remove the power cord and notify customer service.

Electrostatic electricity can damage internal components. Ground yourself before
touching any internal components.
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Never use water to clean this device. If water reaches the internal parts, extreme danger
may result to the user or the equipment.

Never use scouring or abrasive cleaning agents, or agents containing alkaline on device.
Damage of the device's exterior may result.

In the current subrack with 10A fuses one has to make sure, that the total power in the
rack does not exceed 405W, including the dynamic increase in power consumption
during start-up (add approx. 6W per line card to the static case). The total power
consumption is dependent on the link configurations installed in the rack:

number of remotely powered links in the rack
power consumption of NTU, which are remotely powered

cable type between LTU and NTU (power loss is much higher with 0.4mm PE
compared to 0.8 mm PE for same line length)

Information for the Technician

Remove the network and power supply cables before opening this equipment or
removing the plug-in units, respectively.

Safety Notices

Do not proceed any of these notices until you have fully understood the implications:

Caution! Potential hazard that can damage the product.

Important! Potential hazard that can seriously impair operation.

2.2 Ordering Information

221 LTU
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Model Description Product Number
Plug-in W4 Dual LTU-L/R 2*E1 120W, 2*MSDSL SZ.377.M511x
W4 Multiservice LTU-L/R E1 120W, nx64, MSDSL  |SZ.377.M518x
W4 Dual LTU-L/R 2*E1 75W, 2*MSDSL SZ.377.M533x
W4 Multiservice LTU-L/R E1 75W, nx64, MSDSL SZ.377.M538x
W4 Dual LTU-L/R 2*nx64 2*MSDSL SZ.377.M588x
W4 Multipoint LTU-L/R 2*E1 120W, 4*MSDSL SZ.377.M611x
W4 Multipoint LTU-L/R 2*E1 75W, 4*MSDSL SZ.377.M633x
Minirack |W4 Dual LTU-L/R 2*E1 120W, 2*MSDSL SZ.797.M511x
W4 Multiservice LTU-L/R E1 120W, nx64, MSDSL  |SZ.797.M518x
W4 Dual LTU-L/R 2*E1 75W, 2*MSDSL SZ.797.M533x
W4 Multiservice LTU-L/R E1 75W, nx64, MSDSL SZ.797.M538x
W4 Multipoint LTU-L/R 2*E1 120W, 4*MSDSL SZ.797.M611x
W4 Multipoint LTU-L/R 2*E1 75W, 4*MSDSL SZ.797.M633x
Model Description Product Number
Tabletop |W4 NTU-L/R E1 + PRA 120W SZ.376.M510x
W4 Multiservice NTU-L/R E1 + PRA 120W, nx64 SZ.376.M518x
W4 NTU-L/R E1 + PRA 75W SZ.376.M530x
W4 Multiservice NTU-L/R E1 + PRA 75W, nx64 SZ.376M538x
W4 NTU-L/R nx64 SZ.376.M580x
Minirack |W4 NTU-L/R E1 + PRA 120W SZ.796.M510x
W4 Multiservice NTU-L/R E1 + PRA 120W, nx64 SZ.796.M518x
W4 NTU-L/R E1 + PRA 75W SZ.796.M530x
W4 Multiservice NTU-L/R E1 + PRA 75W, nx64 SZ.796.M538x
W4 NTU-L/R nx64 SZ.796.M580x
Notes:

X =W, as adefault for the genera version

x = other letter than W standing for customer-specific version

Revision: 3.11. 2000



LTU/NTU SZ.DOC.W4B.3.pdf
Operating Manual Version: 1.2

2.2.3 Accessories

Subrack SZ.379.V3W
ACU2R SZ.369.V5W
ACU48R SZ.369.VAF
Nx64kbit/s Cables
V.35 DTE, 3m length SZ.378.0F1.V1
V.35 DCE, 3m length S7.378.0G1.V1
V.36 DTE, 3m length SZ.378.0H1.V1
V.36 DCE, 3m length S7.378.0J1.V1
X.21 DTE, 3m length S7.378.0K1.V1
X.21 DCE, 3m length SZ7.378.0L1.V1
AC/DC Adapter, 230V version SZ.378.0A0.V1
AC/DC Adapter, 115V version SZ.378.0A0.V3
DC/DC Adapter, 48V SZ7.378.0A0.V5
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3 Installation Guide

This chapter gives a brief overview over the necessary steps to install a \Watson modem.

3.1 Preparations
Before going to the installation site, check what you need of the following egquipment in
addition to the modem:
AC/DC Power adapter or supply cable (for tabletop or minirack NTU)
DSL cable
Network cable
Monitor cable and terminal
Mounting material

In case your instalation requires special DSL cabling or rack mounting, check what you
need of the following tools:

Wire stripping tool appropriate for the cable size.
Crimp tools for connectors

Screwdrivers

3.2 Installing a Watson Modem

Unpack and mount the unit safely. Keep chapter "Important Safeguards’ in mind when
choosing an appropriate place for tabletops. Miniracks can be mounted in 19" racks.

Plug-in units are simply inserted into subracks and will start operation immediately.
Mounting of subracks is described in manual "Installation Manual of Subrack".

Check the setting of the remote power switch/jumper.

NTU In the default switch position "Rem", the NTU modem is powered via the
XDSL line and will start operation immediately after connection of the xDSL
line. In case the remote LTU modem does not support power feeding, local
power supply is needed for operation. In position "Loc", the NTU modem is
powered locally and needs the power supply connected to operate.

LTU Inthe default jumper positions "RPWR A ON", "RPWR B ON", .. the LTU
modem is powering the remote NTU unit. In jumper position "OFF", the
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remote powering function is disabled.

LTUs must be disconnected from power during change of jumper setting.
See chapter "Power concept"; section "Remote powering" for further information.

Connect the modem to the network or PC. Plug the appropriate cable to the interface
connector on the unit. Refer to chapter "Connectors Description™ for cable definitions.

Connect the modem to the DSL line. If using a preconfigured cable, just connect the
xDSL line with male R}45 cable into the female RJ45 connector of the modem. If you
need to configure the cable, refer to chapter 10 "Connector Description™; section "DSL
Connector".

NTUs in remote power mode will start operation immediately with factory default
settings, and further configuration is optional.

Optional: Connect the power supply. For local power supply of NTUs, connect the
AD/DC power adapter (ordered separately) to the mains and to the unit. The power
adapter is optiona for NTUs in remote power mode. Minirack LTUs can be connected
directly to mains, to a 48Vpc source or both at the same time. Plug-in units are
powered via the subrack backplane. See chapter "Power concept” for further
information.

Optional: Configure the unit. Connect a VT100 termina using the serial monitor cable
to the "Monitor" connector of the unit or of the subrack.

Check DSL mode configuration "master/slave’. There must be a "master" unit connected to
a"dave" unit for proper operation. The configuration of a"slave" unit can aso be done via
the "master" unit. Refer to chapter "Monitor Operation” for detailed information.

Check the proper operation. The LED "Loca" lights green in normal operation. In
"dave" mode, the LED "Remote" is off, but should light green for normal operation in
"master" mode. See chapter "Alarm Indication" for further information.

Watson modems are generaly very easy to install; usually just plugged to the DSL line and
to the network. If more configuration is heeded, the operator is supported by
comprehensible menus, default settings, plausibility checks and helpful warning messages.
This way, the operator can easily control the wealth of powerful functions that Watson
modems provide.

3.3 Installation Requirements

Installation of this equipment has to be done by qualified personne only.

To achieve safety and satisfactory EMC performance, the plug-in LTU has to be inserted
into the subrack. Subrack dots that are not used have to be covered with blanking plates.

The subrack or minirack must be bonded to earth. Thisis usualy achieved by installing the
subrack or minirack into a rack which is connected to the earthing network according to
ETS 300 253.

Additionally, on the subrack an extra earth terminal for connection to the FPE connector
(Functional Protective Earth) is provided.
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4 Interface Configuration Options

The following sections describe the various configuration options. On the plug-in LTU, the
operating modes are configurable via the V.24 monitor interface or viathe TMN interface
of the ACU, whereas on the minirack LTU, table-top NTU and minirack NTU, they are
directly configurable viathe monitor interface. If the LTU/NTU is dave, it isalso
configurable from the master side. Only the remote/local powering has to be configured via
jumpers on the board of the LTU or via slide switches on the NTU.

4.1 DSL

The following configuration options refer to the DSL side and do not affect the user
interface operating mode.

4.1.1 Master / Slave

To start up aDSL link, one system unit must be configured as master and the other one as
dave. The link start-up procedure is controlled by the master. If both system unitsare
configured as master or as dave, no start-up will occur.

Usually, the LTU is configured as master and the NTU as slave (default setting). However,
it ispossible to set up aDSL link with two LTUs or two NTUs, aslong asoneis
configured as master and the other one as slave. In these cases, remote powering is not
possible.

Generally, the master-dave permissions are;

The dave unit has only the permission to change its own configuration locally. It cannot
access nor modify the master unit's configuration or data. Access to the dave unit's
configuration or data is possible vialoca monitor or via the master unit.

The master unit has local access as well as remote access to the slave unit. For safety
reasons, only the master / slave configuration and the autorestart option cannot be
altered by the master unit over the DSL link.

When the “Remote” LED on the front panel of the NTU islit, the system unit is configured
as master.

4.1.2 Line Rate

Watson 4 offers the feature to operate the DSL link with eight different line rates:
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Line rate Line code DSL time slots
144kbit/s CAP 8 2

272kbit/s CAP 16 4

400kbit/s CAP 16 6

528kbit/s CAP 16 8

784kbit/s CAP 16 12

1040kbit/s CAP 32 16

1552kbit/s CAP 64 24

2064kbit/s CAP 128 32

4.1.3 Autorestart

41.4 Time

This option enables / disables automatic DSL channel restart according to the ETS|
TS 101 135. This specifies an automatic DSL restart after a 2sloss of DSL
synchronization.

Slot Mapping

User interface time slots are mapped onto the DSL frame according to ETSI TS 101 135.

4.2 E1 Interface (2 Mbit/s G.703 / G.704)

4.2.1 Framing

4.2.1.1 Transparent Mode

In transparent mode, the E1 data will be transmitted without any changes, whereas in
framed mode, the frame / multiframe alignment words and CRCA4 hits are regenerated by
the E1 framer.

The “CRC4* and “E-bit Insertion” options are not relevant in transparent mode.

4.2.1.2 Framed Mode ITU-T G.704

In framed mode (framing according to ITU-T G.704), the incoming E1 data stream passes
through an E1 framer before entering the DSL section. From the other side, the same
process happens in reverse; the E1 data stream received from the DSL section first passes
through the E1 framer before being transmitted to the E1 network.

The E1 framer operates in Common Channel Signaling (CCS) mode. Time slot 16 and all
national bits are fully transparent.

Consider the “CRC4” and “E-hit Insertion” options when operating in framed mode.
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4.2.1.2.1 CRC4

If operating in framed mode, the “CRC4” option can be used to adapt to specific E1
network reguirements:

If enabled, the E1 framer will synchronize on CRC4 multiframes and CRC4 errors will
be reported. In the outgoing E1 signal the framer regenerates the CRC4 multiframe
alignment and checksum words. The A-Bit and the Sa-Bits pass transparently.

If disabled, the international bits are set to ‘1’ in the outgoing E1 signal. All national bits
are fully transparent. On the receive side, the E1 framer will synchronize on basic
frames only and no CRC4 errors will be reported.

4.2.1.2.2 E-bit Insertion

If automatic E-Bit generation is enabled, detected CRC4 errors will cause the assertion
of the E-bits.

If disabled, all E-Bitsaresetto ‘1.

4.2.2 AIS Generation

If this option is enabled, an unframed AIS (all ones) will be transmitted on the E1 side,
irrespective of whether the system is configured in transparent or framed mode.
AIS generation will be activated on the following conditions:

DSL link to the remote station is not established (loss of signal or loss of frame
alignment on DSL side) or

remote station is sending AIS-R.

If AIS generation is disabled, no signal will be transmitted on the E1 side if either of these
two conditions occurs.

4.2.3 AIS Detection

If AIS detection is enabled, receiving AlS from the E1 side will cause the following actions:
The Non-Urgent alarm will be set active (AlS-S).
AlS will be transmitted to the remote station by AIS-R.

4.2.4 E1 Clock Modes

4.2.4.1 Clock Sources

The following block diagram shows the possible clock sources for the LTU and the NTU
(Note, that the external clock option is not available for the NTU!). The clock sources are
intended to be references only and do not drive the DSL transmit section physically.

Data rate adaptation between the 2048kHz clock and the DSL transmit clock is achieved by
stuffing / deleting bitsin the DSL frames.

The E1 interface clock is never affected by the crystal controlled DSL clock.
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E1 Side DSL Side
External -
clock
X 2 Mbit/s Tx Clock - Stuff/ | T
* Delete
Internal
Clock i
- 2048 kHz
E1 < - Clock-
<4 < - Recovery | DSL <
Rx Recovered 2048 kHz Clock | Rx

Figure 4-1: Clock Sources

Note: Signals towards the transceiver section are denoted as Tx and signals coming from the
transceiver sections are denoted as Rx.

Aslong asthe DSL link is not established, the interna clock oscillator is used as clock
source.

The clock sources are automatically switched by the microcontroller, depending on the
actual signal and clock status, which is updated every 100 ms.

The transmit clocks of the two E1 data directions are independent of each other. Both
plesiochronous and synchronous operation modes are possible. Synchronous operation
occurs when the E1 equipment at one end of the DSL link uses the receive clock as
transmit clock, as shown below.

E1 Equipment E1 Equipment
2048 kHz Clock [Tx > ELNTU/ DSL > ELNTU/ PRx

I: LTU LTU

E I ' < TX

Figure 4-2: Synchronous Operation (="Loop Timing”)

Warning: Do not configure the E1 interfaces at both ends to use the receive clock as transmit clock
except if one DSL equipment isan LTU using the “External Clock” option. Otherwise there
will be no defined clock.
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4.2.4.2 External Clock Mode

TX DSL Rx
—P > —p>
2 Mbitls ’C‘TTS’ LTU 2 Mbitls
<l < | <
Rx Tx
/\ T
INP 2048 kHz

Figure 4-3: External Clock Mode

In “Externa Clock” mode, the 2048kHz input clock is fed directly in the LTU in case of
the minirack or viathe ACU clock input in case of the plug-in LTU. The external clock is
used as the E1 reference clock.

If the “External Clock” option is enabled, the primary E1 clock source is the external clock.
If no external clock is present at the 2048kHz clock input, the E1 transmit clock is used as
the clock source. If no signal isreceived at the E1 port, then the internal clock is used as the
clock source.

If the “External Clock” option is disabled, the primary E1 clock source is the 2Mbit/s
transmit clock. If no signal is received at the E1 port, then the internal clock is used as the
clock source.

The external clock is never used to drive the E1 Rx direction.

Note: There is neither an external clock input nor a clock output on the NTU side. The E1 Tx
clock rate is defined by the incoming E1 Tx datarate. The Rx clock rate is the recovered
Tx clock rate of the remote side or the local internal clock. The primary E1 Rx clock
source is the recovered 2048kHz clock.

4.3 ISDN PRA Interface

In PRA mode, the DSL modem offers the functions of an ISDN PRA NT1, aLT or a
combination of the functions of NT1 and LT. This makes it possible to use two setups:

The slave modem at the customer premises is configured as NT1, the master modem at
the central officeis configured asLT.

The slave modem at the customer premisesis configured as NT1 & LT. Direct access
to the exchange is established by a bit-transparent DSL-Link. All data, including time
dot 0, from the exchange must be transmitted transparently (also time dot 0) to the
PRA-NTU, therefore the DSL equipment providing the line termination is E1 working
in transparent mode (see Figure 4-4).
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T V3 V3
DSL Link

DSL DSL
NT2/TE NTLH LT xR XVR ET

Figure 4-4: Reference Points of the PRA

Normally, the PRA-digital section (NT1 and LT) is configured as a digital link with CRC
processing in the NT1 (option 2, according to 1.604). However, also the other subscriber
access options described in 1.604 Annex A, can be configured. One of the DSL system
units must be configured as master and the other as dave. Normally, the LTU (or the NTU,
respectively) at the exchange is configured as the master on the DSL link, and the PRA-
NTU asdave.

The equipment described above provides an access digital section for ISDN primary rate at
2048kbit/s. The 120W port (or optionally the 75W In/Out BNC) is the user/network-
interface for primary rate access, which is denoted as T reference point in ISDN
terminology. The equipment at the user side of the T reference point, which may be TE1,
TA or NT2, istermed TE or NT2 in the normative references. Therefore, it is denoted as
NT2/TE in this document. The interface towards the exchange, which will be abbreviated
ET in the following, is the V3 reference point.

4.3.1 PRA Mode

The modem can work as NT1, LT or NT1 and LT combined.

4.3.2 CRC4 Processing Options

In addition to the usual PRA operation with CRC4 processing in both directions, the PRA
interface also offers other modes of operation. Following ITU-T Rec. 1.604 Annex A, three
subscriber access options for a digital link are supported. The PRA interface can be
configured to work either as a digital link without CRC processing (option 1), adigital link
with CRC processing in the NT1 (option 2) or adigital link with CRC monitoring only in
the NT1 (option 4). A digitd link with CRC processing inthe LT and NT1 is possible by
using aDSL link consisting of an NT1 and an LT, both configured with CRC processing
on.

4.3.2.1 Digital Link without CRC Processing (Option 1)

In this mode, transparent transmission between the ET and the NT2/TE is possible. There
isno CRC4 processing in the PRA-NTU; the CRC processing is only done in the ET and
the NT2/TE.
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When loss of incoming signal is detected on either side, AlS is transmitted at the opposite
side.

The detection of events and the state information are till valid asin normal PRA operation
mode (option 2).

Depending on the distribution of NT1 and LT functionality, two setups are possible for
option 1:

The master is E1 configured transparent, Al S-generation on and Al S-detection off; the
daveisPRA NT1 & LT, CRC4 processing off.

The master is PRA LT with CRC4 processing off, the dave is PRA NT1 with CRC4
processing off.

Note: For proper operation in Option 1, the equipment at the customer side (NT2) and at the

central office side (ET) must be in CRC4 framed mode.

NT2 ET
v e RX TX
L G
Digital Link
N L
G LT RX M
T V3
L Local CRC error information
R Remote CRC error information —— Mandatory

M CRC Monitor

- Qptional
G CRC Generator

Figure 4-5: Digital Link without CRC Processing

4.3.2.2 Digital Link with CRC Processing in the NT1 (Option 2)

Thisis the usual PRA operating mode as described in ETS 300 233 and ITU-T Rec. G.962
Annex B. The PRA interface isintended to be used in this mode.
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>

Digital Link
T V3

L Local CRC error information
R Remote CRC error information —— Mandatory
M CRC Monitor
G

-~ Qptional
CRC Generator

Figure 4-6: Digital Link with CRC Processing in the NT1

CRCA4 is generated towards the NT2/TE and towards the ET and monitored at both sides
of the NT1. When a block with a CRCA4 error is received from the NT2/TE, CRC4 error
information is transmitted towards the NT2/TE (via E-bits) and optionally towards the ET
(via Sa6-hits). When a block with a CRC4 error is received from the ET, error information
is transmitted towards the ET (via E-bits). CRC4 errors detected at the T reference point of
the NT2/TE are reported to the NT1 (via E-bits) and optionally towards the ET (via Sab-
bits). CRCA4 errors detected at the V3 reference point of the ET are reported to the NT1
(via E-bits). Loopback 1 and 2 control facilities and monitoring of defect conditions are
implemented according to ETS 300 233.

Depending on the distribution of NT1 and LT functionality, two setups are possible for
option 2:

The master is E1 configured transparent, Al S-generation on and Al S-detection off; the
daveisPRA NT1 & LT, CRC4 processing on.

The master is PRA LT with CRC4 monitoring on, the dave is PRA NT1 with CRC4
processing on.

4.3.2.3 Digital Link with CRC Processing in the LT and NT1 (Option 3)

In this mode, the NT1 behaves likein option 2. The LT is not transparent, but has CRC4
generation and monitoring in both directions. This option is not possible when using
combined NT1 & LT mode, the setup for option 3 is:

The master is PRA LT with CRC4 processing on, the slave is PRA NT1 with CRC4
processing on.
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Figure 4-7: Digital Link with CRC Processing in the LT and NT1
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ET

4.3.2.4 Digital Link with CRC Monitoring in the NT1 (Option 4)

CRC4 multiframe alignment and checksum words are not regenerated in both directions,
i.e. datawill be transmitted without changes in both directions. However, blocks with CRC4
errors received from the NT2/TE and the ET will be detected and monitored by the G.826

17

performance management functions of the NTU monitor.

When loss of signal or loss of frame alignment is detected at either side, AlS is transmitted

at the opposite side.

The detection of events and the state information are till valid asin normal PRA operation
mode (option 4).
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Figure 4-8: Digital Link with CRC Monitoring in the NT1

Depending on the distribution of NT1 and LT functionality, two setups are possible for
option 1:

The master is E1 configured transparent, Al S-generation on and Al S-detection off; the
slaveisPRA NT1 & LT, CRC4 monitoring on.

The master is PRA LT with CRC4 processing off, the slave is PRA NT1 with CRC4
monitoring on.

4.3.3 Generation of CRC4 Error Notifications to the ET

For enhanced maintenance capabilities, CRC4 errors detected at the interface at the T
reference point may optionally be reported to the ET (see ETS 300 233 section 8.3 and
table 4 of ITU-T Rec. G.962 section B.5 and table B.2). CRC blocks in error detected at
the T reference point of the NT1 as well as CRC error indications received from the
NT2/TE in the E-bits are reported to the ET by using the Sa6-bits. An ET applying
asynchronous detection of the Sa6-bits (no synchronization of the Sa6-bits to the sub-
multiframe) will misinterpret such CRC4 error reports from the NT1 with other defect
indications, e.g. loss of power at NT1 or FC4. Therefore, this Sa6-bits indication can be
disabled.

If the CRCA4 error notification in Sab is enabled, Sa6=0001 indicates an E-bit received
from the NT2/TE, Sa6=0010 indicates a CRC4 error detected at the T reference point
of the NT1, and Sa6=0011 indicates the simultaneous occurrence of both errors.

If disabled, Sa6 is aways 0000 in normal operation state.

As sending of Sa-bits requires regeneration of the CRC4 frames in the NT1, this option is
only activated when option 2 (Digital link with CRC processing in the NT1) is selected.
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4.4 n x 64kbit/s Interface

This chapter describes the configuration options and alarms related to the n x 64kbit/s user
interface.

4.4.1 Features

The n x 64kbit/s interface is software-configurable between V.35, V.36 and X.21.

The bit rate can be selected in steps of 64kbit/s from 64kbit/s up to 2048kbit/s
(n x 64kbit/s, n=1...32)

Independent receive and transmit clocks for V.35 and V.36.

Codirectiona (from equipment connected to n x 64kbit/s port) and contradirectional
(clock generated by internal reference of from receive clock recovery) transmit clocks
are possible.

Detection for loss of clock and clock rate mismatch in codirectional clock mode.

Standard SubD25 connector (1SO 2110 for V.35, RS-530 for V.36, proprietary for
X.21) for DCE operation, other connectors (ISO 2593 for V.35, 1SO 4902 for V.36,
SO 4903 for X.21) both for operation as DCE or DTE are available by means of
adapter cables.

Loop 1 and Loop 2 supported, for V.35 and V.36 they can also be controlled by
circuits 140 (RL) and 141 (LL), according to V.54.

Support for byte timing (circuit B) in X.21 mode.
Mixed mode n x 64kbit/s - E1, n x 64kbit/s - Ethernet possible.

Multiservice operation: With both an n x 64kbit/s and an E1 interface equipped, it is
possible to use them concurrently and share the DSL bit rate between them.

4.4.2 Configuration

4.4.2.1 Time Slot Mapping

4.4.2.1.1 Terminology

In the following, time slot numbers 0 to 31 denote the positions where E1 time dots 0 to 31
are mapped to the DSL frame according to TS 101 135.

The n x 64kbit/s bandwidth is the bit rate which is available for the n x 64kbit/s interface
for equipment with both E1 and n x 64kbit/s interface: the n x 64kbit/s bit rate,

for equipment with configurable DSL line rate and no E1 interface: the DSL linerate -
16kbit/s,

for equipment with fixed DSL rate and no E1 interface: 32~ 64kbit/s.
The E1 bandwidth is the bit rate, which is available for the E1 interface,
for equipment with both E1 and n x 64kbit/s interface: the E1 bit rate,
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for equipment with configurable DSL line rate and no n x 64kbit/s interface: the
DSL linerate - 16khit/s,

for equipment with fixed DSL rate and no n x 64kbit/s interface: 32~ 64kbit/s.

The mapping of the n x 64kbit/s data to the time slots O to 31 depends on the n x 64kbit/s
bit rate configured and n x 64kbit/s bandwidth. The mapping of the E1 data to the time
dlots 0 to 31 depends on the E1 bandwidth.

4.4.2.1.2 n x 64kbit/s Time Slot Mapping
With an n x 64kbit/s bandwidth of 32~ 64kbit/s, the time slots are filled as follows
(depending on the n x 64kbit/s bit rate n):

for n £ 15, time dots 1 to n are filled with n x 64kbit/s; the unused time dots are filled
with all ones data,

for 16 £n £ 30, time slots 1 to 15 and 17 to n+1 are filled with n x 64kbit/s data (time
dot 16 is skipped); the unused time dots are filled with all ones data,

for n = 31, time dots 1 to 31 are filled with n x 64kbit/s data,
for n =32, timedots 0 to 31 are filled with n x 64khit/s data.

If the DSL bandwidth available for n x 64 kbit/s data is lower than 32~ 64kbit/s, the time
slots are mapped linearly:

For al bit rates, time dots 0 to n-1 are filled with n x 64kbit/s data.
The bit rate must not exceed the n” 64kbit/s bandwidth.

4.4.2.1.3 E1 Time Slot Mapping

A mixed mode connection is a link between a modem using an E1/ PRA interface and a
modem using an n x 64kbit/s or Ethernet interface. The n x 64kbit/s/ Ethernet data is
avalablein n E1 time dots:

for n £ 15, time dots 1 to n,

for 16 £n £ 30, time dots1to 15, 17 to n+1,
for n=31, time dots 1 to 31,

for n =32, time dots 0 to 31.

With an n x 64kbit/s bandwidth of 32~ 64kbit/s, this mapping is accomplished by the

n x 64kbit/s time slot mapping. However, for lower bandwidths, the whole bandwidth has
to be used for n x 64kbit/s data, and this mapping is achieved by using a different mapping
on the E1 side. The E1 modem must be configured as master and will check whether the
daveisaso E1/ PRA (normal E1 - E1 mapping) or nx 64kbit/s / Ethernet (mixed mode
mapping) and select the appropriate mapping. Since not all time slots can be transmitted, the
following scheme is used to prioritize certain time dots depending on the modem
configuration (pure E1 — E1 or mixed mode):

El1-E1

Time dots 0 and 16 have higher priority. TS0 is aways transmitted, TS16 will be
transmitted for al line rates carrying 12 time slots or more (i.e. having aline rate of
784kbit/s or more).

Linerate Time Slots Transmitted
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144kbit/s 01

272kbit/s 0123

400kbit/s 012345

528Kkbit/s 01234567

784kbit/s 01234567891016

1040kbit/s | 0123456789101112131416

1552kbit/s | 01234567891011121314151617 18192021 22 23

2064kbit/'s | 01234567891011121314151617 1819202122 232425
262728293031

Mixed Mode (E1 — n x 64kbit/s, E1 — Ethernet)

Time slots 0 and 16 have lowest priority, the n x 64kbit/s / Ethernet data will be
mapped into the other time sots. When choosing an n x 64kbit/s / Ethernet bit rate
which is lower than the maximum possible (line rate - 16kbit/s), the unused time slots
are filled with all ones data. This results in the mapping between n x 64kbit/s data and
E1 time dots described above.

Linerate Time dots Transmitted

144kbit/s 12

272Kkbit/s 1234

400kbit/s 123456

528kbit/s 12345678

784kbit/s 123456789101112

1040kbit/s | 12345678910111213141517

1552kbit/s | 123456789101112131415171819202122232425

2064kbit/s | 012345678910111213141516171819202122232425
262728293031

Note: The E1 LTU/NTU must be configured as master and the n x 64kbit/s / Ethernet NTU as
dave when the line rate is lower than 2064kbit/s.

4.4.2.1.4 Multiservice Mapping

When both E1 and n x 64kbit/s interface are equipped, they can be used concurrently. The
available DSL bandwidth is then shared between the m time slots of the E1 interface and
the n time dots of the nx 64khit/s interface. The mapping follows these rules:

The sum of the combined time dotsis less or equal than 32 (n+m£32).

For abit rate of n x 64kbit/s, then (n =1...31) time dots 0 to n-1 are filled with n x
64kbit/s data.
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The remaining DSL time slots are used for E1, i.e. the E1 bandwidth ism = 32-n. If m
3 2, TS0 istransmitted, if m 3 12, TS16 is transmitted:

- form=1,Eltimedot 1,

- for2£m£ 11, Eltimedots0to m-1,

for 12 £ m £ 16, E1 time dots 0 to m-2 and time Sot 16,
form?3 17, E1 time dots 0 to m-1.

This results in the same mapping as used for E1-E1 connections, but the E1 bandwidth
plays the role of the line rate. Since the E1 bandwidth can be selected in 64kbit/s steps,
there are more possibilities than existing line rates.

4.4.2.2 User Interface Type
The interface mode can be set to V.35, V.36 or X.21.

4.4.2.3 Bit Rate

The bit rate can be selected in the range of 64kbit/s up to 2048kbit/s in steps of 64kbit/s (n
=1.32).

4.4.2.4 Clock Mode

Previous versions of n x 64kbit/s interfaces from Schmid Telecommunication used the
same clock to receive and to transmit data. A phase difference was allowed, but the clock
frequencies had to be nominally equal. This led to a few restrictions when configuring the

n x 64 kbit/s port. Note, that these restrictions still apply when using old equipment together
with new equipment. In that case, follow the configuration instructions in the previous
manual.

For V.35 and V.36, the receive and the transmit clock are independent. The receive clock is
always the recovered remote clock. The clock mode configuration applies only to the
transmit clock. For X.21, there is only one clock (circuit S) to receive and transmit, the
clock mode determines the source of that single clock; however, in the codirectional nx 64
port clock mode, X is used as a codirectional transmit clock and Sis used only as receive
clock. In the following section the clock which can be selected by the clock mode is
denoted as “transmit clock”.

The clock mode determines in most cases, whether the transmit clock is codirectional (it
has the same direction as the transmit data, i.e. it is an input signal) or contradirectional (it
has the contrary direction of the transmit data. i.e. it is an output signal).

These clock modes are possible:

n x 64 port: The transmit clock is the codirectional clock coming from the equipment
connected to the n x 64kbit/s port (circuit 113, X).

E1 port: The transmit clock is generated from the transmit clock used at the E1 port.
The 2048kHz E1 clock is fractionally synthesized to the bitrate configured and
available at the contradirectional transmit clock output (circuit 114). This clock mode
should be used for multiservice operation (simultaneous use of E1 and n x 64kbit/s).

Internal;: The transmit clock is generated from the internal reference clock
(contradirectional, circuit 114).
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Remote: The transmit clock is the recovered remote clock, i.e. the same clock as the
receive clock (115) at the V.35 and V.36 interface (contradirectional, circuit 114).

The clock mode to be used depends on the individual network configuration:

n x 64kbit/s - n x 64kbit/s connection: First, it should be checked whether the
equipment connected to the n x 64kbit/s port uses a transmit clock output or input. In
the first case, the codirectional nx64 port mode can be used. In the latter case, one of
the contradirectional clock modes should be used. The internal clock mode should be
suitable in most cases, the remote clock can be used if the receive and transmit clocks
have to be equal.

As the contradirectional X.21 clock modes use only one clock, these configurations are
possible: nx 64 Port - nx 64 Port, n x 64 Port - Remote, Internal - Remote.

n x 64khit/s - E1 connection: The clock mode can be selected as in the previous case.

n x 64khit/s - Ethernet connection: Ethernet modems have the same restrictions as prior
n x 64kbit/s equipment: The receive and the transmit clocks have to be equal.

Therefore the network can have only one system clock. The Ethernet NTU will
provide the clock when it is configured as master. Then the n x 64kbit/s clock mode
has to be remote. When the Ethernet NTU is dave and the n x 64kbit/s NTU/LTU
master, the clock must be determined by the n x 64kbit/s equipment, i.e. its clock mode
must be internal or local port.

It is recommended to have at least one clock reference. So one should not use remote clock
mode at both ends. Y ou should not choose remote clock mode either if the remote modem
is E1 and the E1 equipment connected to the remote E1 port uses loop timing (i.e. it uses
the received clock as transmit clock).

4.4.2.5 Clock Direction

In most cases, the clock direction depends on the clock mode and cannot be configured. An
exception is E1 port clock mode: In this case codirectional or contradirectional clock
direction can be configured. However, in almost all cases, a contradirectional clock should
be used. A codirectional clock can only be used, if it has the same reference as the E1
transmit signal (i.e. itsrate is nominally equal to n/32 of the E1 rate).

A clock direction configuration is also possible for last-generation NTUs which are equipped
with two n x 64kbit/s interfaces working in local port 1 or 2 clock mode. Then it can be
selected whether the other port uses also a codirectional clock (both codirectional clocks
must have the same reference).

4.4.2.6 V.54 Loops and Loop Control

Asthe X.21 interface provides only the control interchange circuits C and |, most of the
features described afterwards are only applicable for V.35 and V.36, but not for X.21.

4.4.2.6.1 Normal Handshake Operation

23

When no loopback is established, the control circuits perform this handshake protocol:

105 (RTS Request to send; X.21: C): Input from DTE. For X.21, C = OFF will cause a
DTR darm.

106 (CTS Ready for sending; X.21: 1): Is set ON when a DSL connection is established
and 105 = ON is detected.

107 (DSR Data set ready): Is set ON when a DSL connection is established.

Revision: 3.11. 2000



LTU/NTU SZ.DOC.W4B.3.pdf
Operating Manual Version: 1.2

108 (DTR Data terminal ready): Input from DTE. For V.35 and V.36, 108 = OFF will
cause aDTR alarm.

109 (RLSD Data channd received line signal detector): Is set ON when aDSL
connection is established.

140 (RL Loopback / Maintenance test): Input from DTE; will be set OFF in normal
mode.

141 (LL Local loopback): Input from DTE; will be set OFF in normal mode.
142 (TM Test indicator): Is set OFF in normal mode.

4.4.2.6.2 Supported V.54 Loops

ITU-T recommendation V.54 defines four test loops. Loops 2 and 3 correspond to DSL
loopbacks 2 and 1. The interchange circuits are set in the following way:

V.54 Loop 3

Local loop established in the DCE, i.e. DSL loopback 1 in an n x 64kbit/s NTU/LTU.
These output interchange circuits are set: 107 = ON and 142 = ON

V.54 Loop 2
Loop in remote DCE, i.e. DSL loopback 2 in the remote (slave) NTU/LTU.
These output interchange circuits are set:

- Master: 107 = ON and 142 = ON
- Slave: 104 (received data) = 1, 106 = OFF, 107 = OFF, 109 = OFF and 142 = ON.

4.4.2.6.3 Automatic Loop Control through the DTE/DCE Interface
Automatic control through the interface is achieved by using circuits 140 and 141:
140 = ON and 141 = OFF b V.54 loop 2 (DSL loopback 2)
140 = OFF and 141 = ON b V.54 loop 3 (DSL loopback 1)

This automatic loop control can be switched on/off using the “V54LOO0PS’ configuration
option.

The interface on the user side can be aDTE or a DCE. To connect them to the interface
port, the V.35 DTE or V.35 DCE cable must be used.

4.4.2.7 Byte Timing

In the X.21 mode, the byte timing circuit B according to X.24 can be activated
(configuration option “BYTETIMING”). Asthe circuits B (byte timing) and X
(codirectional transmit clock) share the same pins on the 15-pin 1SO 4903 connector,
separate cables have to be used for these cases.

4.5 TMN Interface (Minirack LTU only)

The Telecommunication Management Network (TMN) is connecting the Management
Center (MC), Agent Elements (AEs) and Modems. Towards the MC the network is based
on aX.25 or aLAN connection. Between AE and modems this network is established by
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means of a serial, asynchronous bus with differential (balanced) line transmission according
to TIA/EIA-485 standard. Independent if the bus is set-up by a 2- or 4-wire connection the
bus communication between Common Management Unit (CMU) and the Line Termination
Units (LTUs) is always operating in half-duplex mode. The CMU is representing the Agent
Element and is working as bus master on the EIA-485 side. The LTUs are representing the
modem and work as bus slaves on the EIA-485 side.

4.5.1 TIA/EIA-485 4-wire Bus

The default TMN communication between Minirack versions of CMU and LTU isusing a
4-wire transmission with different pairs for receive and transmit direction.

This bus system requires a crossing of RX and TX signals between CMU and LTU.

TXA @ ®
TxB @ ® TMN
CMU MR Interface
Rx A @ @ ®
RxB T T
TXA TxB RxA RxB TXATxB RxARxB TX A
LTUMR LTUMR LTUMR
Management —

Center

Figure 4-9: TMN Bus 4-Wire Connection for Minirack Units

4.5.2 TIA/EIA-485 2-wire Bus

TMN communication can be established via an EIA-485 2-wire connection as well. In this
case no crossing of signals between CMU and LTU is required.
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Figure 4-10: TMN Bus 2-Wire Connection for Minirack Units

Management
X.25 Center
or LAN
CMUMR LTUMR

RXARXB TxBTxA

XA TxB RxARxB
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A Plug-in version of the CMU is available as well. Due to the fact maximum 32 units can
be connected to an EIA-485 bus, 1 CMU is able to handle more than the 12 L TUs located
in one subrack. The extension of the TMN bus in the backplane towards a second subrack

is realized by means of the Alarm Control Unit (ACU).
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Management
Center

X.25
or LAN
Front —
Connector TXATXxB RxARxB
Backpiane LTU CMU ACU
Connector T™xB RxARxB TXATXB RxARXB| [TXATxB RxARxB
EIA-485 & L L
Beckplane @ L
Bus
Subrack 0
Front EEE—
Connector TXATXxB RxARxB
Backpiane LTU LTU ACU
Connector T™xB RxARxB TXATXB RxARXB| [TXATxB RxARxB
EIA-485 & L L
Beckplane @ L
Bus
Subrack 1

Figure 4-11: TMN Bus 2-Wire Connection for Plug-in Units

Limitation: Plug-in versions of CMU, ACU and LTU support 2-wire connection only

In case of asingle subrack configuration and if no external alarm indications have to be
controlled, an ACU is not needed in the subrack. But direct access for configuration of
LTUs viathe monitor interface on alocal craft terminal is not possible without an ACU.
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45.3 TIA/EIA-485 Bus Termination

In order to achieve highly reliable connections with a minimum of reflections, a termination
with 120Wis required at both ends of the bus by the TIA/EIA-485 standard.

A bus termination is not imperative when transmission is applied over short distances (<
1m) and with signalling rates % 200 kbps.

The TMN bus communication is running with a signalling rate of 5 kbps. Due to thisfact a
termination is required only if TMN bus is extended via cable over long distances and
especidly if different reference ground levels are applied at both ends of the bus (different
racks).

Plug-in versions of ACU and CMU offer jumpers to connect a simple 120 W parallel
termination to both differential wire pairs of the TMN bus.

ACU Plug-in:  Closing J4 and J5 will activate the termination.
CMU Plug-in:  Closing jumper ST4 and ST5 will activate the termination.

More for reasons of avoiding excessive ground currents than for signal quality, the
grounding configuration for the signal return path shown in Figure 4-12 is recommended for
a TMN bus connections with different ground levels at both ends.

TXA ITX A
CMUMR |j LTUMR
Z z,
TXB| T [Tx B
SGND éc EE_SBND
RxA RxA
|j Z,=Z;=100W
Z Z
RxB| T RxB
TXATXB RXARXB =
Logic Ground 2
Logic Ground 1 LTUMR

Figure 4-12: Termination for Long TMN Bus
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5 Performance Monitoring

The transmission performance of a DSL link can be monitored in two different ways. The
DSL signa quality is typically used during installation and maintenance procedures, whereas
the G.826 error performance parameters are intended to be used for long term evaluation of
an operating DSL link. Refer also to the * SQ” and “G826” monitor commands described in
the “Monitor Operation” chapter.

5.1 Noise Margin

The Noise Margin (NM) provides qualitative performance information according to
TS 101 135 of a specific loop and is an effective maintenance tool to determine inadequate
or bad cable pairs.

A NM of 0dB, in presence of Gaussian noise would yield an expected Bit-Error-Ratio of
107 .

5.2 G.826 Performance Monitoring

The G.826 error performance parameters provide quantitative performance information of
a specific loop. They are intended to be used for long term evaluation of operating DSL
links.

The evaluation of the G.826 error performance parameters is based on CRC (Cyclic
Redundancy Check) error detection: The estimation of a bit-error rate is not within the
scope of the G.826 calculations.

5.2.1 DSL Interface

29

On the DSL side, six CRC6 check bits are generated per DSL frame for each channel and
direction. For signaling detected block-errors in the return direction, the FEBE-bits are used.
The DSL G.826 performance of the opposite unit is calculated according to these FEBE-
bits.

CRCG6 errors are used by the software to count the block-errors of the respective DSL
channel and to evaluate its error performance according to ITU-T G.826.
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5.2.2 E1 Interface

Version; 1.2
Slave Master
CRC4 CRC6 CRC6 CRC4
X RX
—JPp Test Gen. f——on—pTest Gen. >
: G.826 G.826 g E1l
E1l CRCA4/E-bit Cvaiation CRC6/FEBE DSL CRC6/FEBE B CRC4/E-bit
4 Gen Test (@——— Gen. Test [@
RX ™

Figure 5-13: E1 G.826 Performance Evaluation

On the E1 side, four CRC4 check bits are generated per sub-multiframe (SMF) and
compared with the corresponding CRC4 bits in the following SMF. If they do not match,
the CRCA4 error counter is incremented. The opposite station is informed of detected CRC4
errors by setting E-bits in the transmitted frames. At the same time, the E-Bits from the
opposite station are counted and can be used for performance monitoring.

For the E1 interface, calculations according to G.826 are only possible in framed mode with
CRCA4 option enabled. In framed mode with CRC4 option disabled only FAS-errors are
detected.

5.2.3 ISDN PRA Interface

Slave (NTU-PRA) Master (LTU or NTU-EL1 transp.)
CRC4_T CRC4_V3 CRC6 CRC6 ‘
X R RX
—» Test [-£ Gen. [+ Test [ & —>
E- H FE H
Bi DSL B G.826
TE I E\%If;%‘tsion‘ Channels A & B —> Evaluation ET
<«——{ Gen. - Test [ Gen. «—
RX : TX

Figure 5-14: PRA G.826 Performance Evaluation

When the PRA interface is working with CRC4 processing or monitoring (options 2 and 4)
four CRC4 check hits are generated per sub-multiframe (SMF) received from the ET and
the NT2/TE and compared with the corresponding CRC4 hits in the following SMF. If
they do not match, the corresponding CRC4 error counter is incremented. At the same
time, the E-Bits from the ET and the NT2/TE are counted and can be used for
performance monitoring.
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For the PRA interface, calculations according to G.826 are only possible when CRC4
processing or monitoring is selected.
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6 Alarms

6.1 LEDs

The two LEDs @Status L ocal¢and Status Remote¢are used to display normal operation
condition and alarm condition. Each LED can be green, amber, or red according to the

following table.

On the Dual LTU, the LEDs are numbered from 1 to 4 and have the following functions:
LED Number System Local / Remote
1 1 Local
2 1 Remote
3 2 Local
4 2 Remote

6.1.1 Status LEDs

Status Local LED Remote LED
Power failure off off
Hardware - / Software failure blinking off
Normal operation (Master mode) green green
Normal operation (Slave mode) green off
Non-urgent alarms(Local / remote) amber amber (off for slave)
Urgent alarms (Local / remote) red red (off for slave)
Loopback (Master mode) amber red

6.1.2 Alarm Conditions

6.1.2.1 Local LED

An alarm condition is displayed with the Local LED if one of the following conditions
occurs:

Urgent alarm (red):
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Hardware or software failure (blinking)
Loss of signal / frame alignment on the DSL side
DSL block-error-rate according G.826 3 30% (BER-H)
LTU only: overcurrent detected in remote power feeding circuit (CLDET)
Non-urgent alarm (amber):
DSL block-error-rate according G.826 > 15% (BER-L)
Either Loop 1, Loop 2 or Analog Loopback is active (LOOP1, LOOP2, ALB)
Alarm cut off is activated (ACO)
El Interface:
Loss of signal or frame alignment on the E1 side (LOS-S, LFA-S)
Loss of external clock (EXT-LOC, in externa clock mode only)
Receiving AIS on E1 side (AIS-S)
Excessive block error rate on E1 side (BER-S)
PRA Interface:
Loss of signal at the T reference point (LOS-S)
Loss of frame at the T reference point (LFA-S)
Receiving AlS at the T reference point (AIS-S)
Loss of frame at the V3 reference point (LFA-V3)
Receiving AlS at the V3 reference point (AISV3)

n x 64kbit/s I nterface:

Loss of codirectiona clock or clock rate mismatch (clock mode: n x 64 port) on the n x
64kbit/s side (LOC),

Data Terminal Ready (DTR, circuit 108/2) on the n x 64kbit/s port is detected as
'OFF. For X.21, the control-signal (C) is represented by DTR.

The loops 1 and 2 can be controlled by the circuits 140 (RL) and 141 (LL), thus the
alarms LOOPL1 and LOOP2 can also be caused by the n x 64kbit/s interface

Displaying an urgent alarm has a higher priority than displaying a non-urgent one, i.e. an
amber alarm will be “overwritten” by ared alarm.

6.1.2.2 Remote LED

The remote LED is an image of the local LED of the remote slave station (see previous
LED-table for exceptions). When configured as “Slave’ no remote access is possible, so the
remote LED is turned off.

6.2 Alarm Relays

6.2.1 LTU

There are two concepts for signaling the alarm status of the LTU in the subrack.
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Each LTU has an open collector alarm output working on a common signaling line. The
ACUZR gives consolidated alarm signals to the sum alarm relays “Urgent” and “Non-
urgent”.

The darm status is also analyzed by the ACU48R via the internal monitor bus to poll each
of the possible 24 (=12 dual) LTUs within the subrack and to signa the alarm status to two
alarm relays “Urgent” and “Non-urgent” specific for each LTU.

Under normal LTU power conditions the two output stages of each LTU are controlled by
its microcontroller. In case of a power failure on an LTU, both the “Urgent” and “Non-
urgent” alarms will be activated on the ACU. (The ACU generates an auxiliary +5 Vpc
which is used to pull-up the open collector alarm output stages of the LTUS.)

6.2.1.1 Alarm Conditions

Urgent Alarm:
At least one of the LTU — LEDs displays ared alarm

Power failure of any one of the LTUs
Power failure of the auxiliary +5VDC auxiliary supply on the ACU
Power failure of both —48VDC supplies

Non-urgent Alarm:

At least one of the LTU — LEDs displays an amber alarm and none of the LTU —
LEDs displays ared alarm

Power failure of any one of the LTUs
Power failure of the auxiliary +5VDC auxiliary supply on the ACU
Power failure of one of the <48 VDC supplies

Note: The E1 LTU/NTU must be configured as master and the n x 64kbit/s NTU as slave when
the line rate is lower than 2064kbit/s.

6.2.2 NTU

The two alarm relays “Urgent” and “Non-urgent” are located on the NTU, the alarm
contacts are available on the monitor connector.

6.2.2.1 Alarm Conditions
Urgent Alarm:
At least one of the NTU - LEDsisred
Non-urgent Alarm:
At least one of the NTU - LEDs is amber and none of the NTU - LEDs is red

Note: If alarm cut off is activated (ACO = on), the dlarm relays are disabled.
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7 Power Concept

7.1LTU

7.1.1 Power and Grounding

7.2 NTU

Each plug-in LTU isfed via subrack backplane with (dual) -48Vp¢ (referenced to OVpc of
the exchange battery), whereas the minirack LTU is fed via an internal power supply unit.
The LTU generates the used voltages onboard.

The ground reference of al voltages on the secondary side of the LTU’s DC/DC-converter
are tied to FPE (Functional Protective Earth).

Additionally, the plug-in LTU is fed over the backplane with an auxiliary +5Vpc supply
(referenced to ground) generated on the ACU. The only purpose of this voltage is to drive
the alarm circuitry on each LTU, even in the case of afailure of the LTU's onboard
DC/DC-converter.

In case of afailure of the LTU's onboard power supply, both LEDs on the front panel will
be extinguished.

7.2.1 Power and Grounding

37

The ground of an NTU is typically floating when referenced to earth. If an NTU is
equipped with an E1 or n x 64kbit/s user interface, the shields/ signal ground of the cables
are coupled to the ground of the NTU.

Powering of the NTU unit can be selected by a dide switch located on the rear side of the
housing:

Remote powering from the LTU over the DSL line or
Loca powering by an external AC/DC or DC/DC adapter

The position of the switch can be changed by means of a small screwdriver. Before
operating the switch, the DSL line connector and the mains adapter connector should be
removed.

The supply voltage input is protected against reversal of polarity but not fused. Appropriate
fusing has to be done externally. AC/DC adapters from SZ are recommended.

Revision: 3.11. 2000



LTU/NTU SZ.DOC.W4B.3.pdf
Operating Manual Version: 1.2

Caution: A 48V battery supply must not be connected directly to the “AC/DC adapter”
connector! High voltage transients from the DSL line may damage other equipment
connected to the battery. A DC/DC converter with 4kV transient isolation voltage should
be used in this case.

7.2.2 Power Failure Alarm

In case of afailure of the NTU's power supply, both LEDs will be extinguished.

The two DSL overhead bits psl and ps2 inform the remote LTU about the status of the
NTU power supply. If the NTU is remotely powered, psl is set to 1. If the NTU islocaly
powered, ps2 is set to 1; if the supply voltage drops below 40.5Vpc, ps2 is set to 0 to
inform the remote station about the dying local power supply of the NTU.

7.3 Remote Powering

Remote power feeding is supported. The remote NTU-R can be fully powered over the
DSL twisted wire-pairs from the LTU-R. The remote power feeding concept has the
following characteristics:

Per pair remote feeding (no “phantom”-circuit)

Cross-wiring tolerant

Power feeding voltage within TNV-Limits (max. 120V DC)

Independent current limiters on a per pair basis (microcontroller - controlled)
Tolerant against micro-interruptions

Automatic system restart after power failure

Protection according to ITU-T Rec. K.20

The remote power voltage of 120V is generated locally on each LTU-R and is referenced
to earth. In case of overvoltage ( |U| > 120Vpc), the unit isimmediately shutdown within
10ms and can be reactivated only after an interruption of at least 500ms of its -48Vpc
supply / supplies. The LTU is able to feed up to 60mApc over each DSL pair.

Depending on the DC - loop resistance, the remote power voltage at the NTU-R may be far
below 120Vpc. The lowest acceptable voltage is approximately 65Vpc.

The ability of providing remote power to the DSL line can be permanently switched off by
placing the 4-fold R/L jumpers located on the PCB from position "RPWR A ON", "RPWR
B ON",... into the “OFF" position. In this case, the DSL line interface is disconnected from
the remote power circuitry and it behaves like the DSL interface of aNTU, i.e. it is
floating.

Caution: If changing the remote powering condition the LTU must not be connected to the power
supply. For the LTU in minirack the external power supply must be disconnected first
before opening the cover!

Remote powering depends strongly on the power consumption of the NTU (which in turn
depends dightly on the supply voltage) as well as the loop resistance (wire diameter and
cable length).
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Figure 7-15: Line feed current vs loop resistance for different NTU power consumptions
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8 Monitor

8.1 General

The units can be connected to atermina or a PC with aterminal emulation in order to
monitor relevant events and to display additional information such as signal quality of the
DSL link or the G.826 error performance parameters. In addition, full system configuration
and fault localization can be done over the monitor interface.

The terminal for monitoring should be VT100 compatible and be configured as follows:
9600 baud, asynchronous
8 hits, no parity, one stop hit
XON/XOFF enabled
No new line on carriage return (i.e. no line feed on carriage return)

8.2 Addressing

8.21LTU

41

Thereis apoint / multipoint TTL-bus (9600 baud) on the subrack's backplane. The TTL to
RS-232 level conversion is done on the ACU where the monitor connector is located.

In order to re-enable communication of LTUs occasionally left in XOFF state, it is
recommended to start each session with Ctrl-Q (=XON) followed by an ECHO
command.

At any one time, only one of the LTUs in the subrack can be logically connected to the
monitor interface. The appropriate LTU interface is addressed (i.e. selected) according to
its physical position in the subrack, starting with the leftmost slot number 01 and ascending
rightwards to number 12. If one LTU supports a second interface, it may be addressed by
adding 12 to the address of the first interface.

To select the first interface on the LTU in slot number SN, just type “%SN* at the terminal,
even in the case it does not show any prompt. (e.g. to select the LTU in slot 01, type
“9%01"). To select the second interface (optional) in the same slot number, just type
“%(SN+12)" at the termind.
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Dual LTU Interface Addressing Scheme
Unit LTU(LTU|LTU [LTU|LTU|LTU|LTU|LTU|LTU|LTU|LTU|LTU |ACU|PSB
First Interface
Address 01 (02 |03 (04 |05|06 |07 |08 |09 10|11 | 12 |ACU
Second Interface
Address 13 | 14 | 15| 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24

Subrack
Multipoint LTU Interface Addressing Scheme
Unit LTU |LTU [LTU |LTU |LTU|LTU |LTU |[LTU|LTU |LTU|LTU|LTU [ACU|PSB
First Interface
Address 01 (02 |03 (04 |05|06 |07 |08 |09 (10|11 | 12 |ACU
Second Interface
Address 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
Third Interface
Address 25 | 26 | 27 | 28129 | 30| 31|32 |33 |34 | 35| 36
Fourth Interface
Address 37 38 | 39 (40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48

Subrack

Figure 8-16: LTU Interface Addressing Scheme

To see which unitsin arack are available, you can use the “ECHO” command. Each
present unit will respond with its associated slot number (%SN).

The response could be: %01 %03 %08 %10 %11 %12 %15

Each command must be terminated by a carriage return.

8.2.2 LTU Minirack

Revision: 3.11. 2000

For Minirack versions of the LTU, the address number of the DSL interface can be set
manually by monitor commands in the Configuration Management (CM) menu. After
power-up of aMinirack LTU the local monitor main menu appears always with the first
DSL system activated (behaviour like a NTU).

Address numbers in range 1-127 can be set independently to the different DSL systems of a
LTU.
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8.2.3 NTU
There is no need of addressing for a point-to-point connection.

For Multipoint Operation see the corresponding chapter

8.3 Structure and Organization

The structure and organization of the monitor menu is adapted to ITU-T M.3400 for TMN
with its five sub-sets.

Sub-set Short-form
Performance management PM

Fault and maintenance management FMM
Configuration management CM
Accounting management AM
Security management SM

Since accounting management is not supported, AM is not in the monitor's main menu.

Wat son |V MSDSL
E1l Monitor V3.0 Dual
Copyright (C 95,98,99 by Schmd Tel ecom AG Zuerich, Switzerland

Per f or mance nanagenent (PM

Fault and mai nt enance managenent (FMV
Confi guration nmanagenent (CM

Security managenent (SM

Exi t

Next sub-system

ZarwnNpE

LTU 04> Select [1..5, N

To select the desired sub-menu, type the appropriate number.
Notes:

The “Exit” command, number 5, is only available on the LTU. To address another LTU,
type "%SN”.

The 'Next sub-system' command, N, addresses monitoring the next subsystem. It is only
available on the LTUs with more than one system.
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8.3.1 Performance Management PM

The G.826 error performance parameters are intended to be used for long term evaluation
of operating DSL links (see chapter “Performance Monitoring”).

03:33: 10 Performance nmanagenment activated
type <M> to return to MAIN, or <H> for HELP infornation

Type <H> and the monitor lists all available commands in the performance sub-menu:

LTU 04 _PM> H

326 Di spl ay HDSL G 826 par anet er

@26 C Di spl ay HDSL G 826 paraneter continuously
@326 E1 Di splay local E1 G 826 paraneter

3826 E1 C Di splay local E1 G 826 parameter continuously
RESETG326 Reset G 826 error perfornmance paraneter

M AI'N) Return to main nenu

LTU 04 PW>

8.3.1.1 G826 Command

The G826 command displays the ITU-T G.826 error performance parameters on the DSL
line side of the local and remote DSL unit:

LTU 01_PM> G826

G 826 Error Performance CRC6 FEBE

Errored bl ocks : 00000000 00000000

Errored seconds : 00000000 00000000

Severely errored seconds : 00000000 00000000

ESR [ % : 0. 00 0. 00

SESR [ % : 0. 00 0. 00

BBER [ % : 0. 00 0. 00

Avail abl e tine ;00624483 00624483

Unavail able tine : 00000024 00000024

LTU 01_PM>

Definitions:

1. CRCS6: Cyclic redundancy check indicating errored blocks are being received on the
local DSL side.

2. FEBE: Far end block error indicating errored blocks are being received on the remote
DSL side.

3. Errored block (EB): A block in which one or more bits are in error.

4. Errored seconds (ES): A one second period with one or more errored blocks. SES
defined below is a subset of ES.
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5. Severely errored second (SES): A one second period which contains >=30% errored
blocks.

6. Background block error (BBE): An errored block not occurring as part of an SES.

7. Errored second ratio (ESR): The ratio of ES to total seconds in available time during a
fixed measurement interval.

8. Severely errored second ratio SESR: The ratio of SES to total seconds in available time
during a fixed measurement interval.

9. Background block error ratio (BBER): The ratio of errored blocks to total blocks during
a fixed measurement interval, excluding al blocks during SES and unavailable time.

Options:
C: Updates the G.826 parameters continuously

El: The G826 E1 command displays the ITU-T G.826 error performance parameters on
the E1 2Mbit/s side. This command is only available if framed mode is enabled.

If CRC4 mode is on, the following parameters are displayed:

LTU 04 _PM> G826 E1

G 826 Error Perfornmance CR4 E-Bit
Errored Bl ocks . 00000000 00000000
Errored seconds . 00000000 00000000
Severely errored seconds : 00000000 00000000
ESR [ % : 0. 00 0. 00
SESR [ %4 : 0. 00 0. 00
BBER [ % : 0. 00 0. 00
Avail able tine . 00524129 00524129
Unavai l abl e tine . 00000024 00000024
LTU 04 PW-

If CRC4 mode is off, the following parameters are displayed:

LTU 04 _PM> G826 E1

G 826 Error Performance : FAS
Errored bl ocks ;00000000
Errored seconds ;00000000
Severely errored seconds : 00000000
ESR [ % : 0. 00
SESR [ % : 0. 00
BBER [ % : 0. 00
Avail able tine ;00009841
Unavai l abl e tine . 00000024
LTU 04 PW>

Definitions:
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1. CRC4: Cyclic redundancy check indicating errored sub-multiframes received on the
local 2Mhit/s E1 side.

2. E-bit; CRC-4 indication bit denoting received errored sub-multiframes on the 2Mbit/s E1
Side.

3. FAS: Errored Frame Alignment Signal received on the 2Mbit/s E1 side. The criteriafor
severely errored seconds (SES) is 28 FAS-Errors per second (in accordance to G.821).

In PRA mode, the G826 E1 command displays the ITU-T G.826 error performance
parameters on the PRA 2Mbit/s:

LTU 04 _PM> G826 E1

G 826 Error Performance : CRA_T EBt_T CRC_V3 E-Bit_V3
Errored Bl ocks : 00000000 00000000 00000000 00000000
Errored seconds : 00000000 00000000 00000000 00000000
Severely errored seconds : 00000000 00000000 00000000 00000000
ESR [ % : 0.00 0.00 0.00 0. 00
SESR [ % : 0.00 0.00 0.00 0. 00
BBER [ % : 0.00 0.00 0. 00 0. 00
Avail able tine : 00524129 00524129 00524107 00524107
Unavai l abl e tine : 00000024 00000024 00000046 00000046
LTU 04_PW>

Definitions.

1. CRCA4_T: Cyclic redundancy check indicating errored sub-multiframes received at the
NT1 side of the T reference.

2. E-Bit_T: CRC-4 indication bit indicating received errored sub-multiframes at the
NT2/TE side of the T reference point.

3. CRC4_V3: Cyclic redundancy check indicating errored sub-multiframes received at the
NT1 side of the V3 reference point.

4. E-Bit_V3: CRC-4 indication bit indicating received errored sub-multiframes at the ET
side of the V3 reference point.

The G826 E1 command is only available if option 2 (CRC4 processing) or option 4 (CRC4
monitoring) is selected in the configuration.

8.3.1.2 RESETG826 Command

The RESETG826 command sets the G.826 error performance parameters back to zero.

LTU 04_PM> RESETGB26
04:35:30 G 826 error performance paraneter reset
LTU 04_PM>
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8.3.2 Fault and Maintenance Management FMM

04:41:20 Fault and nai nt enance nmanagenent activated
type <M> to return to MAIN, or <H> for HELP infornation

Type <H>and the monitor lists al available commands in the fault and maintenance sub-

menu:

LTU 04 _FMV> H

SQ Turn HDSL signal quality trace on/off
STATUS Di splay | ocal system status

STATUS R Di spl ay renote system status

ALARM Di splay | ocal al arm status

ALARM R Di splay renote al arm status

ALARM T Turn alarmtrace on/off

ACO [ ON, OFF] Activate / deactivate al arm cut of f

LOOPL [ ON, OFF]
LOOP2 [ ON, OFF]
STARTAL

STOPAL

TRACETI ME [ 1. . 20]
RESET

Activate / deactivate |ocal |oopback
Activate / deactivate renote | oopback
Start anal og | oopback

St op anal og | oopback

Change trace time (1..20 seconds)
Reset system

RESET R Reset renote station
M AI'N) Return to main nenu
LTU 04 FMW>

8.3.2.1 SQ Command

The SQ command allows the user to turn the signal quality trace on and off:

Note:

LTU 04_FMV»> SQ

04:53:30 HDSL signal quality trace on

04:53:30 HDSL noise margin: local: --.- / renote: --.- dB
04:54:30 HDSL noise margin: local:+16.0 / renote: +16.0 dB
04:55:30 HDSL noise margin: local:+16.0 / renote: +17.0 dB

LTU 04_FMV»> SQ

04:56:30 HDSL signal quality trace off

LTU 04_FMV>

If configured as master, both local and remote signal quality (signal quality at remote
station) are reported; if configured as slave, only the local signal quality is reported. The
master periodically reads the signal quality from the remote station via EOC. If no valid

signal quality value was able to be communicated from the dlave to the master since the last
trace output, “--.-" will appear instead of the signal quality value.

8.3.2.2 STARTUP Command

Command not available
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The STATUS command displays the actual system status:
LTU 04_FMV> STATUS
Local System Status V3.0
SYNC. 00 OPS: 10 PWR +00.00 GAIN +00.00 SQ --.-
LTU 04 FMW>
Definitions:
Parameter | Status Meaning
SYNC Status of HDSL synchronization state machine of loop A
according to ETSI TS 101 135.
00 Out of Sync State
01 State 0
02 In Sync State
03 State 1
04 State 2
05 State 3
06 State 4
07 State 5
OPS Operational mode of the transceiver
00 Idle Mode
01 Data Mode
10 Startup handshake in progress
18 Startup training in progress
80 Local analog loopback
PWR n Transmit power of each channel [dBm)]. The value can be 7.8
dBm or 13.8 dBm. The transmit power depends on the loop
length.
GAIN n Receiver Gain [dB]
SQ n Signal quality [dB]

Revision: 3.11. 2000

48




SZ.DOC.W4B.3.pdf

Version: 1.2

8.3.2.4 ALARM Command
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PRA (PRA Current state of the digital section (DS) according to
mode only) ETS 300 233 section 9.4 (only the states possible in
NT1 & LT mode are displayed).
00 NTU dying
01 NTU dying & FV3/FC5
02 NTU dying & FC4
03 NTU dying & FC4 & FV3/FC5
04 NTU dying & AIS
05 NTU dying & AIS & FC4
06 Normal function
o7 FC4
08 FV3/FC5
09 FV3/FC5 & FC4
10 Loopback 1
11 Loopback 1 & FC4
12 Loopback 2
13 Loopback 2 & FC4
14 Loopback 1 & NTU dying
15 Loopback 1 & NTU dying & FC4
16 Loopback 2 & NTU dying
17 Loopback 2 & NTU dying & FC4
18 AlS
19 AlS & FC4
Options.
R Displays the status of the remote station (supported by master only)

The ALARM command displays the actual alarm status:

LTU 01_FMW> ALARM

Local Al arm St atus

LCS- S on LCS/ LFA: on BER-H. off LOOP1: off ACO off
LFA-S: off EXT-LOC. off BER-L: off LOOP2: off ALB: off
Al S-S off CLDET off BERS. off AIS-R off

LTU 01_FMw>

Options:

R Displays the status of the remote station (supported by master only)
T Turns aarm trace on / off

Definitions:
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LOSS: Loss of signal at subscriber (E1) side
LFA-S Loss of frame alignment at subscriber (E1) side
AlISS AIS (Alarm Indication Signal) detected at subscriber (E1) side
BER-S: Excessive Block Error Rate on subscriber side
If CRC4 enabled : BER-S = on if more than 805 CRCA4 Errors per
second.

If CRC4 disabled : BER-S = on if more than 28 FAS Errors per second.

EXT-LOC: Loss of external clock

LFA-V3 Loss of frame alignment at V 3-reference point (PRA mode)
AISV3 Alarm indication signal at Vv 3-reference point (PRA mode)

LOSLFA Loss of signal or frame alignment at DSL

BER-H: DSL block-error-rate according G.826 2 30%
BER-L: DSL block-error-rate according G.826 > 15%
AISR: Alarm indication from remote station

LOOPL1: DSL test loop 1 active (see section 0)
LOOP2: DSL test loop 2 active

ACO: Alarm cutoff

ALB: Analog loopback

CLDET: Current limit detection

8.3.2.5 ACO Command

The ACO (Alarm Cut Off) command enables or disables the darm relays. When ACO is
'on', al aarms are disabled and the alarm-relays are inactive. The local alarm LED
signaizes a non-urgent alarm.

LTU 01_FMv+ ACO ON

11:03:10 alarmcutoff activated
LTU 01_FMW> ACO OFF

11:11: 70 alarmcutoff deactivated

8.3.2.6 LOOP1 Command
The LOOP1 command starts the local |oopback:
LTU 01_FMV> LOOP1 ON

01:10: 50 Loop 1 activated
LTU 01_FMw>

Revision: 3.11. 2000
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8.3.2.7 LOOP2 Command

Note:

The LOOP2 command starts the remote loopback:
LTU 01_FMV> LOOP2 ON

01:10: 50 Loop 2 activated at rembte station
LTU 01_FMW>

The remote loopback is only possible from master side.

8.3.2.8 STARTAL Command

The STARTAL command starts the analog loopback:

LTU 01_FMw> STARTAL
01: 04: 00 anal og | oopback started
LTU 01_FMw>

Notes:
The system unit must be configured as master for analog loopback operation.

Detach the DSL line before starting the analog loopback. If the analog loopback is
started while a remote station is attached to the DSL line, the remote station signal will
interfere with the loopback signal, causing bit errors on the E1 side.

To return to normal operation, restart the system either by power up or RESET
command or use the STOPAL command.

8.3.2.9 STOPAL Command

8.3.2.10

51

The STOPAL command stops the analog loopback

LTU 01_FMv> STOPAL
02: 04: 00 anal og | oopback stopped
LTU 01_FMw>

TRACETIME Command

The TRACETIME command allows the user to change the trace display repetition time
(range: 1 .. 20 sec):

LTU 01_FMwv> TRACETI ME 3

04:10:30 trace tine changed to 03 sec
LTU 01 _FMV> TRACETI ME 1

04:20: 10 trace tine changed to 01 sec
LTU 01_FMW>
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RESET Command
By typing RESET, the system unit will be restarted.

LTU 01_FMV> RESET
05:06: 10 system reset

Option:
R Resets the remote station (supported by master only)
On aDua LTU both systems will be reset.

8.3.3 Configuration Management CM

02: 26: 00 Configuration managenent activated
Type <M> to return to MAIN, or <H> for HELP infornation

Type <H> and the monitor lists al available commands in the configuration sub-menu:

LTU 04 _CW> H

CONFI G Di splay | ocal configuration

G704 [ ON, OFF] Set framed node / transparent node
CRC4 [ ON, OFF] Set CRC4 node on/ of f

EBI T [ ON, OFF] Set automatic E-Bit insertion on/off
Al SGEN [ ON, OFF] Set Al'S generation on/off

Al SDET [ ON, OFF] Set AlI'S detection on/off

EXTCLK [ ON, OFF] Set external clock node on/off

U F type Set user interface type

PONER [ ON, OFF] Set renote powering on/off

MASTER [ ON, OFF] Set HDSL master node / sl ave node
RESTART [ ON, OFF] Set autorestart on/off

LI NERATE [ 1.. 8] Select line rate

DEFAULT [O0.. 2] Set default configuration

REMOTE Activate renote configuration

M AI'N) Return to main nenu

LTU 04_Cw>

Notes:

The MASTER command isvalid on the LTU-L only.
The POWER command is valid on the LTU-R only.
The UIF type command selects only equipped user interfaces.

8.3.3.1 CONFIG Command

The CONFIG command displays the configuration of the unit:

LTU 04 _CM> CONFI G
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Local Configuration Id: 2 Mit/s G703
2 Mit/s

Fram ng . I TUT G 704

CR4 . O

E-Bit Insertion: On

AlS Generation : On

Al S Detection . O

External Cock : D sabled
HDSL

Li ne Rate . 02064 kbit/s

Mast er/ Sl ave . Master

Aut orest art . Enabl ed

Renmote Powering : On

LTU 04_C\>

Notes:

To display the remote configuration (supported by master only) see REMOTE
command in section “REMOTE Command”.

After each configuration change, the new configuration is automaticaly displayed.
The remote powering option will be displayed for the LTU-R only.

8.3.3.2 Configuration Commands

E1 Interface
G704. Set framed mode / transparent mode.
CRCA4: Set CRC4 mode on / off.
EBIT: Set automatic E-Bit insertion on / off.
AISGEN: Set AlS generation on / off.
AISDET: Set AIS detection on / off.
EXTCLK: Set external clock mode on / off.
UIF: Set the user interface type to E1 or PRA.

PRA Interface

PRA: Select the ISDN PRA functional entities of the modem:
OFF: No PRA function (transparent transmission)
NTILT: BothNTlandLT
LT: Only LT
NT1: Only NT1

CRC4: Set CRC4 processing option (Subscriber access option):
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CRCA4SAG:

UIF:

DSL Interface
POWER:
MASTER:

RESTART:
LINERATE:

8.3.3.3 DEFAULT Command
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1 Digital Link without CRC4 Processing
2 Digita Link with CRC4 Processing

3 Option 3 is not available

4; Digital Link with CRC4 Monitoring

This configuration selects the subscriber access option of the whole
digital section (NT1and LT) only if PRA Mode NT1 & LT is
selected. If NT1 and LT functions run on different modems, the
CRCA4 settings of both modems determine the access option (see
description of PRA configuration options).

Set generation of CRC4 error notifications to the ET on / off
(appliesonly to NT1).

Set the user interface type to E1 or PRA.

Set remote powering on / off.

Set DSL master mode / dlave mode.
Note:

One unit must be configured as Master (DSL-side) and the
other as Slave.

The master/dave configuration affects the whole unit, i.e. both
modem of a Dual LTU.

Set autorestart on / off.
Set line rate:

LINERATE 1: 144kbit/s
LINERATE 2: 272kbit/s
LINERATE 3: 400kbit/s
LINERATE 4: 528kbit/s
LINERATE 5: 784kbit/s
LINERATE 6: 1040kbit/s
LINERATE 7: 1552kbit/s
LINERATE 8: 2064kbit/s

The DEFAULT command sets a default configuration. Three default-settings are available:
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LTU 01_CM> DEFAULT 0

LTU/NTU
Operating Manual

Local Configuration Id: 2 Mit/s G703
2 Mit/s
Fram ng ITUT G 704
CRC4 . On
E-Bit Insertion: On
Al S Generation On
Al S Detection On
Ext ernal d ock D sabl ed
HDSL
Li ne Rate 01040 kbit/s
Mast er/ Sl ave Mast er
Aut orest art Enabl ed
Renote Powering : On
LTU 01_Cw
LTU 01_Cwv» DEFAULT 1
Local Configuration Id: 2 Mit/s G703
2 Mit/s
Fram ng ITUT G 704
CRC4 . On
E-Bit Insertion: On
Al S Generation On
Al S Detection On
Ext ernal d ock D sabl ed

HDSL
Li ne Rate
Mast er/ Sl ave
Aut orest art

Renot e Powering :

02064 kbit/s
Mast er

Enabl ed

O

LTU 01_CW>
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LTU 01_CMV> DEFAULT 2
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Local

Configuration

2 Mit/s G 703

2 Mit/s
Fram ng
CR4
E-Bit
Al' S Generation
Al S Detection
Ext ernal d ock

HDSL
Li ne Rate
Mast er/ Sl ave
Aut orest art

Renot e Powering :

I nsertion :

Tr anspar ent

02064 kbit/s
Mast er

Enabl ed

O

LTU 01_CW>

The factory setting can be loaded using the “DEFAULT 2" command. All DSL LTUs and
NTUs are delivered with this configuration (LTUs as master, NTUs as slave).

Note:
DEFAULT Command.

8.3.3.4 REMOTE Command

The Master/Slave and Remote Powering settings are not affected by the

The REMOTE Command enables the remote configuration:

LTU 01_CM> REMOTE
remote configuration activated

11: 32: 50

Type <H> and the monitor lists al the available commands on the remote side:

LTU 01_CM REMOTE> H

CONFI G

Gr04 [ ON, OFF]
CRC4A [ ON, OFF]
EBI T [ ON, OFF]
Al SGEN [ ON, OFF]
Al SDET [ ON, OFF]
U F type

coPY

LOCAL

MAIN)

Di splay renote configuration

Set framed node / transparent node

Set CRC4 node on/ of f
Set automatic E-Bit
Set AlI'S generation on/off
Set AlI'S detection on/off
Set user interface type
Copy | ocal
Return to |l ocal configuration
Return to main nenu

i nsertion on/off

configuration to renote station

LTU_01_CM REMOTE>

Note:

Revision: 3.11. 2000
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8.3.3.5 COPY Command
The COPY command sets the remote configuration equal to the local.

8.3.3.6 LOCAL Command
The LOCAL command switches back to the local configuration:

8.3.4 Accounting Management AM

Accounting management is not supported.

8.3.5 Security Management SM

Security management is not supported.

8.4 Monitor Commands for the n x 64kbit/s Interface

This section deals only with n x 64kbit/s specific monitor commands.

8.4.1 Fault and Maintenance Management FMM

8.4.1.1 ALARM Command

NTU_FMV> ALARM

Local Al arm St at us

DITR-1: off LGOS/ LFA: off BER-H off LOOP1: off ACO off
DIR-2: off AIS-R : off BERL: off LOOP2: off ALB: off
LOC : off

NTU FMe
These alarms are related to the n x 64kbit/s interface:

DTR: Status of DTR (Data Terminal Ready) Handshake Signal. For X.21, the Control-
signa (C) isrepresented by DTR.

DTR Signad is detected as ‘ON’ (Status: off)
DTR Signal is detected as‘OFF  (Status: on)

LOC: Loss Of Clock (When Local Clock mode is selected). LOC is aso active when
the incoming clock bit rate is not equal to the programmed bit rate (n).

Clock master present with correct bit rate (Status: off)
Clock master not present and/or bit rate mismatch (Status. on)

When both an n x 64kbit/s and an E1 interface are equipped, the alarm display shows first
the E1/PRA aarms and then the n x 64kbit/s darms:
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NTU_FMV> ALARM

Local Al arm St at us

LOs-S: off LOS/LFA: off BER-H off LOOPL: off ACO off
LFA-S: off AISR : off BERL: off LOOP2: off ALB: off
AlS S off BER-S: off

DTR-1: off LOC . off

NTU_FMVb

8.4.2 Configuration Management CM

NTU CV> H
CONFI G Di splay | ocal configuration
Bl TRATE nl n2 Set bitrate (n x 64 kbit/s) of Port 1 and 2:

nl,n2 = [0..32]
CLOCKMODE [ 0. . 3] Sel ect cl ock source:
O=Port 1, 1=Port 2, 2=internal, 3=renbte
CLOCKDIR dirl dir2 Set clock direction of Port 1 and 2:
O=codir, 1=contradir
V54L00PS [ ON, OFF] Set V.54 | oop control on/off

U F type Set user interface type

MASTER [ ON, OFF] Set HDSL master node / sl ave node
RESTART [ ON, OFF] Set autorestart on/off

LI NE RATE[ 1.. 8] Select line rate

DEFAULT [O0.. 2] Set default configuration

REMOTE Activate renote configuration

M AI'N) Return to main nenu

NTU_CW>

When both an n x 64kbit/s and an E1 interface are equipped, also E1 or PRA specific
configuration commands are listed in the menu.

8.4.2.1 CONFIG Command
The CONFIG command displays the configuration of the NTU unit (e.g. V.35):

NTU_CV> CONFI G

Local Configuration Id : nx64 kbit/s V.35
V. 35

Bitrate Port 1 : 32 x 64 = 02048 kbit/s

Bitrate Port 2 : Of

d ock Mbde : Internal

A ockdir Port 1 : Contradirectional
d ockdir Port 2 : --

V. 54 Loops . Enabl ed
HDSL
Line Rate . 02064 kbit/s
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Mast er/ Sl ave . Master
Aut orestart . Enabl ed
NTU Cw>

When both an n x 64kbit/s and an E1 interface are equipped, the configuration display
shows first the EL/PRA configuration and then the n x 64kbit/s configuration:

Local Configuration Id: Miltiservice
2 Mit/s

Fram ng . ITUT G 704

CRC4 . On

E-Bit Insertion: On

AlS Generation : On

Al S Detection . O

Payl oad Rate : 24 x 64 = 01536 kbit/s
V. 35

Bit Rate . 08 x 64 = 00512 kbit/s

d ock Mbde . E1 Port

Cock Direction : Contradirectional

V. 54 Loops . Enabl ed
HDSL

Li ne Rate . 02064 kbit/s

Mast er/ Sl ave . Master

Aut orest art . Enabl ed

If the n x 64kbit/s interface has to be configured under remote power conditions, be sure
not to configure it from E1 interface at the remote power limit. Due to the higher power
consumption of the nx 64kbit/s interface at the NTU side the current limiter at the LTU
will possibly operate thus switching off remote power feeding. Subsequent startup will not
be successfull. The system remains unconfigurable till the NTU is reconfigured locally at
the NTU site!

8.4.2.2 BITRATE Command

59

Set bit rate (n x 64kbit/s) of Port 1 and Port 2: n1, n2 =[0..32]
To turn off the port the bit rate must be 0. Example n1= 32, n2 = 0.

The command for this example will be:
NTU _Cv+> BI TRATE 32 0O

When only one n x 64kbit/s interface is equipped, only one bit rate can be configured.

When both an n x 64kbit/s and an E1 interface are equipped, the first bit rate is the

n x 64kbit/s bit rate and the second bit rate is the E1 payload rate.

Example: To assign 8 time dots to the n x 64kbit/s interface and 24 time slots to the E1
interface, use

NTU_CM> Bl TRATE 8 24
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8.4.2.3 CLOCKMODE Command

Select clock source: 0=Port 1, 1=Port 2, 2=internal, 3=remote.

When both an n x 64kbit/s and an E1 interface are equipped, the E1 port plays the role of
port 2: 0=n x 64 Port, 1=E1 Port, 2=internal, 3=remote.

8.4.2.4 CLOCKDIR Command

Set clock direction of Port 1 and 2; O=codirectional, 1=contradirectional.
In most cases, the clock direction isimplicitly set by the clock mode.

8.4.2.5 V54LO0OPS Command

Select whether it is possible to switch loop 1 and 2 using the control circuits 140 (RL) and
141 (LL). This command is only available in V.35 and V.36 modes.

8.4.2.6 BYTETIMING Command

Select if circuit B for byte timing is used in X.21 mode. Note that to use the byte timing you
need the appropriate cable and cannot use the codirectional transmit clock.

8.4.2.7 UIF Command

Select the interface type: V35 = V.35, V36 = V.36, X21 = X.21.

When both an n x 64khit/s and an E1 interface are equipped, aso the values E1 and PRA
are possible to switch between E1 and PRA mode.

8.4.2.8 DEFAULT Command

The DEFAULT command sets a default configuration.

When both an n x 64kbit/s and an E1 interface are equipped, a default configuration is set
for both interfaces.

Three default-settings are available for the n x 64kbit/s interface:
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NTU_Cv> DEFAULT O

LTU/NTU
Operating Manual

Local Configuration

Id : nx64 kbit/s V.35

V. 35
Bitrate Port 1
Bitrate Port 2
d ock Mbde
dockdir Port 1 :
dockdir Port 2 :
V. 54 Loops

HDSL
Li ne Rate
Mast er/ Sl ave
Aut orest art

Of

Of

Renot e

Cont radi recti onal
Cont radi recti onal
D sabl ed

02064 kbit/s
Sl ave
Enabl ed

NTU_Cwb

NTU_Cv> DEFAULT 1

Local Configuration

Id : nx64 kbit/s V.35

V. 35
Bitrate Port 1
Bitrate Port 2
d ock Mbde
dockdir Port 1 :
dockdir Port 2 :

32 x 64 = 02048 kbit/s
O f

| nt er nal

Cont radi recti onal

Cont radi recti onal

V. 54 Loops Di sabl ed
HDSL
Li ne Rate 02064 kbit/s
Mast er/ Sl ave Sl ave
Aut orestart Enabl ed
NTU Cw>
NTU CM> DEFAULT 2
Local Configuration Id : nx64 kbit/s V.35
V. 35
Bitrate Port 1 O f
Bitrate Port 2 O f
d ock Mbde Renot e

dockdir Port 1 :
dockdir Port 2 :
V. 54 Loops

HDSL
Li ne Rate
Mast er/ Sl ave
Aut orest art

Contr adi r ecti onal
Contr adi r ecti onal
D sabl ed

02064 kbit/s
Sl ave
Enabl ed

NTU_Cwb
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8.4.2.9 COPY Command

The COPY command sets the remote configuration equa to the local and is only available
in the remote configuration menu.

When both an n x 64kbit/s and an E1 interface are equipped, the interface configurations
for those interfaces which are equipped on both the local and the remote modem are
copied.

8.5 Monitor Commands for LTU Minirack TMN Interface

For Minirack versions of the LTU, the address number of the DSL interface can be set
manually by monitor commands in the Configuration Management (CM) menu.

After power-up of aMinirack LTU always the local monitor main menu appears with the
first DSL system activated (behaviour like a NTU).

Address numbers in range 1-127 can be set independently to the different DSL systems of a
LTU.

The alternatives of running the TMN communication on a 2- or 4-wire bus can be selected
in the CM menu as well. The list below shows the available commands in the Configuration
Management menu of a Minirack LTU.

RESET command, DEFAULT command or power down has no influence on settings made
for the TMN interface.

LTU 10_Cw H

CONFI G Di splay | ocal configuration

G704 [ ON, OFF] Set framed node / transparent node
CRCA [ ON, OFF] Set CRC4 node on/ of f

EBI T [ ON, OFF] Set automatic E-Bit insertion on/off
Al SGEN [ ON, OFF] Set AlI'S generation on/off

Al SDET [ ON, OFF] Set AlI'S detection on/off

EXTCLK [ ON, OFF] Set external clock node on/off
PONER [ ON, OFF] Set renote powering on/off

RESTART [ ON, OFF] Set autorestart on/off

MXDE [N, F, P, H Set HDSL operating node

ADDRESS [ 1..127] Set address

V11IW RES [ 2, 4] Set nunber of V.11 wires

DEFAULT [0.. 2] Set default configuration

REMOTE Activate renote configuration

M AI'N) Return to main nenu

LTU 10_Cw

8.5.1 ADDRESS Command

The ADDRESS command allows the user to assign an address number in the range
between 1-127 to the current DSL interface of a Minirack LTU.
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LTU 02 Cwv> ADDRESS 4
01:19: 40 Address set to 04

Local Configuration Id : nx64 kbit/s V.35
V. 35

Bitrate Port 1 : 32 x 64 = 02048 kbit/s
HDSL

Li ne Rate : 02064 kbit/s

Mast er/ Sl ave . Master

Aut orest art . Enabl ed

Renote Powering : On
TMN

Addr ess . 04

V.11 wires no. : 04
LTU 04 Cw

For a Dual LTU Minirack it is possible to assign a higher interface address number to
DSL system A than to DS system B.

For Plug-in LTUs the lowest interface number is always assigned to DS system A and
the pins with appropriate designation on the DS connector of type RJ-45.

Carefully note already used interface address numbers. No automatic protection against
multiple LTUs assigned to the same interface address number can be applied in a set-up
with several Minirack LTUs.

Two interfaces with same address number on the TMN bus will cause malfunction and the
units will not be accessible by the TMN application SW.

Both DS systems of a Dual LTU can be addressed freely. But possible addresses are
limited to the address ranges 01 - 12 and 33 — 44 by the Small Network Management
Protocol (SNMP) used for communication with the Management Centre.

8.5.2 V11WIRES Command

63

The V11WIRES command allows to switch between 2- or 4-wire communication on the
TMN interface (EIA-485 bus).

LTU 03_CM> VI11IW RES 2
23:34: 90 V.11 wires set to 02

Local Configuration Id : nx64 kbit/s V.35
V. 35
Bitrate Port 1 : 32 x 64 = 02048 kbit/s
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HDSL
Li ne Rate . 02064 kbit/s
Mast er/ Sl ave . Master
Aut orest art . Enabl ed
Renmote Powering : On
TWN
Addr ess . 03
V.11 wires no. : 02
LTU 03_Cw
Note: 4-wire communication is recommended for Minirack configurations.
Note: 4-wire communication requires a crossing of Rx and TX signals between CMU and LTU.

2-wire communication uses only Rx A and Rx B wires without any crossing.
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9O Point-to-Multipoint Operation

This chapter describes the point to multipoint operation, only available for Watson 4.

9.1 Features

In point-to-multipoint operation the time slots of the E1 frame may be sent to different
NTUs. In the Watson 4 point-ot-multipoint implementation the time dots of the two
E1 interfaces may be assigned to four DSL loops.

It is configurable which time slots on the DSL loops are used to carry the data from the
El interface.

To digtribute the time dots from one E1 interface to more than four DSL loops,
multipoint LTUs can be cascaded.

Figure 9-17 shows some examples of multipoint configurations which are obtained by
configuring explicitly point-to-point links. (Switching-off multipoint mode yields
configuration @) = pure dual LTU operation.) In addition, LTUs can be cascaded €) to
increase the number of links.

A A — »| E1 A
1 B 1 B B

c c E1 c
El| _—| E1l 5
2 b 2 b D
a) b)

A A e[ E1 A
El < - 1 B
1 B B

c c E1l c
El < 2 D
2 D D

e)

0) d)

Figure 9-17: Examples of Multipoint Configuration

A multipoint LTU has two E1 interfaces (numbered 1 and 2) and four DSL interfaces
(denoted A, B, C and D). The LTU behaves like four single LTUsin arack, i.e. itis
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addressable by four addresses representing four systems. The address of the 1% system is
given by the slot position in the rack (like for asingle LTU). The address of the 2™ system
is the 1 system’s address + 12, the 3% and 4" addresses are calculated by adding 24 and
36. The two E1 interfaces are assigned to the 1% and 3¢ system; the 2™ and 4™ system
have only a DSL interface. When the multipoint mode is switched off, the 1% and the 3¢
system work just like two E1 LTUs (the 1% system uses E1 interface 1 and DSL loop A;
the 3 system uses E1 interface 2 and DSL loop C); the 2 and 4™ system are not used in
this case. In multipoint mode, the time dlots from the E1 interfaces can be distributed freely
to the available DSL loops, i.e. there is no more a fixed linkage between E1 and DSL
interfaces. The assignment of the interfaces to systems is only relevant when configuring
the interfaces.

9.2 Configuration

The configuration of a point-to-multipoint system includes three steps:
configure the E1 and DSL interfaces,
assign the time dots from the E1 interfaces to the DSL oops,

for each DSL loop, select the time slots which are filled with the data from the E1
interfaces.

The following sections describe these three steps using the monitor’ s configuration
commands.

9.2.1 E1 and DSL Interface Configuration

For point-to-multipoint operation, the 32 time slots of an E1 frame are sent to different
remote modems. To structure the signal at the E1 interface into different time dots, the bit
stream has to be divided into frames, thus the E1 interface has to work in framed mode.
When CRC4 multiframes are used, CRC4- and E-Bit insertion has to be switched on. The
E1 interfaces at the remote stations should work in the same mode.

The DSL interfaces used for point-to-multipoint operation must be in DSL master mode,
the DSL interfaces at the remote stations are slaves. The line rates have to be chosen to
allow maximal range first. Hence the number of time dots that can be carried is limited by:
line rate - 16kbit/s (aline rate of n x64kbit/s + 16kbit/s can carry at most n time dots). DSL
loops A and B must have the same line rate (can be configured in the 1% system), and also
DSL loops C and D must have the same line rate (can be configured in the 3¢ system). So
if you have two remote modems which are connected by long loops and two other remote
stations which are not that far away, use loops A and B (or C and D) for the first two
modems and the remaining two loops for the other ones and select two appropriate line
rates.

9.2.2 Assignment of E1 Time Slots to the DSL Loops

When the E1 and DSL interfaces have been set up, the time slots can be ‘switched' from
the E1 to the DSL interfaces. Each time slot of an E1 interface must be mapped to a DSL
loop.
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Example: The command

LTU 02_Cv> MP 1 AAAAAAAAAAAAAAAABBBBBBBBBBBBBBBB

Mul ti poi nt Configuration

TS000O

00000OO0O111111111122222222223
NN0123456789012345678901234567890

aaaaaaaaaaaaaaaabbbbbbbbbbbbbbbb

N -
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

o0Ow>

LTU 02_CW>

assignstime dots 0 to 15 (from E1 interface 1) to loop A and time dots 16 to 31 to loop B.
The first parameter of the MP command is the interface to be configured, ‘1’ selects E1
interface 1, ‘2" selects the 2" E1 interface. The second parameter is a string of up to 32
characters. The first character determines the target for the first time dot (TS0), the
subsequent characters are assigned to subsequent time slots. The current multipoint
configuration will be displayed. The first two lines number the time slots of the interfaces
from 00 to 31. Thelinesnamed ‘1’ and ‘2’ contain the configuration of E1 interfaces 1 and
2,thelines'A’, ‘B’, ‘C’ and ‘D’ display time dots used on the DSL loops A to D.

The characters used for the E1 interface are:
A...D: assigntimedotto DSL loop,
0: time slot is not used (for unused time dlots, al ones are received),
L: time dot is looped back

If the second parameter contains less than 32 characters, the remaining time slots are
unused. To switch off all time slots of the 1 E1 interface, “MP 1 OFF” (or “MP 1 0”)
can be used. The use of the character ‘L’ to loop back time slots is explained in the section
“Cascading Multipoint LTUS".

9.2.3 DSL Time Slot Selection

67

Once the E1 time dots are assigned to the different DSL loops, it has to be selected which
DSL time slots carry the E1 data. The DSL time slots are numbered from 0 to 31. The
numbers define the E1 time dot which is carried in that DSL time slot when using standard
time slot mapping according to ETSI TS 300 311, i.e. if you have an E1 modem at the
remote end, DSL time slot n will be mapped to E1 time dot n.

We continue with our configuration example. Time slots O to 15 of E1 interface 1 are
assigned to DSL loop A, time slots 16 to 31 to loop B. If we assume a line rate of
2064khit/s for loops A and B, we can carry 32 time slots on both loops. However, we only
have 16 time dots assigned to each DSL loop, thus we have to salect which of the available
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32 time dotswill ‘carry’ the 16 E1 time dots. To use time slots 0 to 15 on loop A and time
dots 1 to 16 on loop B, use these commands.

LTU 02_Cv MP A 11111111111111110000000000000000

Mul tipoint Configuration

TS00O0 0 111222222222233
012 5 789012345678901

AAAAAAAAAAAAAAAADbDbbbbbbbbbbbbbbb

LTU 02_Cv MP B 01111111111111111000000000000000

Mul ti point Configuration

INo)
oo
oo
~N o
© o
© o
or
e
N -
w R
NG
IS I

B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w
w

o0 w>» N =
e
N
N
N
N
N
N
N
N
N
N
N
N
N

'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

LTU 02_CWw»

The ‘MP command is used with the first parameter ‘A’ for loop A and ‘B’ for loop B. The
second parameter contains 32 characters, which are assigned to the 32 time dots on the
DSL loops. The string can contain the numbers 0 to 2;

0: time ot is not used (send/receive all ones),

lor2: thenexttimesdot from El interface 1 or 2 is sent and received in this DSL time
dot.

The order of the time dots on the DSL loop is the same as in the E1 frame. In our example
time dot 0 from E1 interface 1 is the first time ot assigned to loop A. 1t will be transmitted
on the first time dot in DSL loop A whose character is‘1'. The second time slot assigned to
loop A (E1 time slot 1) will be assigned to the second time slot in DSL loop A whose
character is‘1’, and so on.

If the second parameter has less than 32 characters, the remaining time slots are unused, so
youcanuse“MP B 01111111111111111" instead of
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“MP B 01111111111111111000000000000000”. To switch off al time dots,
“OFF" can be used as the second parameter.

Note: TS0 is used for E1 framing FAS/NFAS and will be overwritten at the remote end. Thus
TS0 on the DSL loops can only be used for transmission of TSO from an E1 interface. In
our example, TSO of DSL loop A is used for TSO from E1 interface 1, whereas TS0 of
DSL loop B is not used.

9.2.4 MP Command

The previous configuration example illustrated severa uses of the MP command. This
section describes more aspects of the MP command and the multipoint configuration.

The MP command has two parameters:

MP cnd map

cmd map Description

- - Show current multipoint configuration

OFF - Switch off multipoint mode, the LTU can then be used as a
normal dual LTU with the 1°' and the 3 system.

ON - Switch on multipoint mode, the multipoint configuration used
before the last “MP OFF” will be restored.

1,2 OABCDL Set mapping of E1 time slots from E1 interface cmd to DSL
loops:

TS unused (filled with 11111111)

TS mapped to DSL loop A

TS mapped to DSL loop B

TS mapped to DSL loop C

TS mapped to DSL loop D

TS looped back

ToOOmEo

AB,CD | 012 Select which DSL time slots are used on loop cmd:
0: TS unused (filled with 11111111)
1, 2: TS filled with TS from E1 interface

After every configuration change, the current multipoint configuration is displayed:
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Mul ti poi nt Configuration

TS 00
1

2
Nr O 0

=N
NN

2
3

AN
g1 N

11111111
23456789

- AAAAAAAAAABBBBBBBBBBCCCCCCDDDDA

N -
1

o0Ow>

The columns show the time dots (0...31), the rows the interfaces (E1 interfaces 1 and 2,
DSL interfaces A, B, C and D). In the configuration above, the following mapping is

displayed:

Elinterface 1 TSO
Elinterface 1 TS1 ... 10, 31
Elinterface 1 TS11 ... 20
Elinterface 1 TS21 ... 26
Elinterface 1 TS27 ... 30
Elinterface2 TSO ... 31

unused,

DSL interfface A TS1 ... 3,5 ...12,
DSL interface B TS1 ... 10,

DSL interface CTS8 ... 13,

DSL interface D TS1, 3, 5, 7,
unused.

@ ® @ @ @ @

First the E1 time slot mapping has to be configured. The loop characters in the “Multipoint
Configuration” display will be shown in lower case (‘a ... ‘d’), which means that atime
dot has been assigned to aloop, but its position on that loop has not yet been defined.

Thereafter, the time dots which are used on the DSL loops have to be selected. Time dots
which are selected on the loop will be displayed in upper case (A’ ... ‘D’) inthe E1 time
slot mapping. If you select more time dlots than are actually mapped to the loop by the E1
mapping, superfluous time slots will not be enabled. Also time slots which are outside of the
range used by the line rate configured will not be enabled.

The following restrictions apply for the multipoint configuration:
Y ou cannot map from both E1 interfaces to the same DSL |oop.

Y ou must map from the same E1 interface to DSL loops C and D. Loops A and B can
use time dots from different E1 interfaces.

When one E1 interface uses only loop A, the other E1 interface cannot use only loop
B. It should use either loop C or loop D in that case.

Loops C and D together can use 47 time sots. Thiswill not restrict the number of time
dlots to be mapped to these loops since they have to use the same E1 interface, and
thus only can have 32 time slots. However, some fancy mappings are not possible,
because the two loops share their 47 bytes using two overlapping windows of 32 bytes
and the overlapping area can only be used by one of the two loops (the memory
allocation of the two windows is done in chunks of 8 bytes). This restriction has only
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an effect if you use for both loops C and D time dots at the begin (e.g. TS1) and at the
end (e.g. TS31) of the frame.

The number of time slots looped back has to be a power of 2, i.e. 2, 4, 8 or 16 (see
section “Cascading Multipoint LTUS".

9.2.5 Cascading Multipoint LTUs

71

If only a small nhumber of time slots has to be sent to every remote station, four DSL loops
per E1 interface are not enough to use al 32 time dots. In such cases, multiple LTUs can
be cascaded. The principle used for it is as follows:

The time slots which are assigned to the four DSL loops of the LTU are mapped as in the
normal case.

The time slots which are assigned to DSL loops of other LTUs are looped back.

The E1 transmit signal is connected to the E1 input of the 1% LTU. The E1 output of the
1% LTU will contain the received time slots assigned to the DSL loops of the 1% LTU plus
the looped back time slots which are unchanged. This E1 output is connected to the E1
input of the 2 LTU. The 2" LTU will send time slots to its four remote stations which
have been looped back in the 1% LTU. It will loop back those time slots which have been
used by the 1* LTU, and also all other time slots which are used by other LTUs. The E1
output of the 2@ LTU contains the time slots received from remote stations connected to
the 2" LTU and the looped back time slots (these include the time slots which have been
received by the 1% LTU and have not been changed by the 2™ LTU). This E1 output goes
to the E1 input of the next LTU and so on. The E1 output of the last LTU is the common
E1 recelve signdl.
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transmit/receive

time slots 0...15

— NTU
/ 1
LTU 1
A
NTU
~ s — | 2
| E1
Cr— | nTU
loop back time D 3
slots 16...31
NTU
4
transmit/receive
time slots 16...31 NTU
</ 5
LTU 2 A
NTU
% g —— | ©
P | E1
C | NTU
loop back time D 7
slots 0...15
NTU
8

Figure 9-18: Cascading of Multipoint LTUs

Example (see Figure 9-18):

SZ.DOC.W4B.3.pdf
Version; 1.2

We distribute the 32 time dots of an E1 frame to eight NTUs, every NTU gets 4 time dots
(256 kbit/s). NTUs 1 to 4 (connected to LTU 1) get timedlots0 ... 3,4 ... 7,8 ... 11, 12
... 15and NTUs 5 to 8 (connected to LTU 2) get timeslots 16 ... 19, 20 ... 23,24 ... 27,

28 ... 31.

LTU 1is configured using the following commands
MP 1 AAAABBBBCCCCDDDDLLLLLLLLLLLLLLLL
MP A 1111
MP B 01111
MP C 01111
MP D 01111

which results in the following configuration:
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Mul ti point Configuration

TSsooo000000001111111111222222222233
NM01234567890123456789012345678901
1 AAAABBBBCCCCDDDDLLLLLLLLLLLLLLLL
D o o oo o oo oo oo oo oo o oa e e e e e e
A 1111 - o c o i imi it ettt e e e e e e e e
B - 1111- -« - c o ca e e cmemeaeeeeee e
C - 12111+ -+« oo oo i o i ccmemeeeeeee e
D - 1111- -« c oo e e cm o m o mmeeeee e
and LTU 2 in the same way:

MP 1 LLLLLLLLLLLLLLLLAAAABBBBCCCCDDDD

MP A 01111

MP B 01111

MP C 01111

MP D 01111

Mul ti point Configuration
TS0000000000111212111111222222222233
NM 01234567890123456789012345678901
1 LLLLLLLLLLLLLLLLAAAABBBBCCCCDDDD
2 - e e e e e e e o e e e e e e e e e e e e e e e e e
N T
B - 1111 - - - - = =« = = & = & o oo o oo oo oo oo
C - 1111 - - - = = = = = & & = oo oo oo o e oo
D - 1111 - - - - = = = = = = & o oo o oo oo oo

The E1 output of LTU 1 is connected to the E1 input of LTU 2; the E1 equipment at the
LTU sideis connected to the E1 input of LTU 1 and the E1 output of LTU 2.

Note that the number of time slots which are looped back hasto be 2, 4, 8 or 16.
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9.3 LEDs
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The four LEDs (1..4) are used to display normal operation condition and alarm condition.
Each LED can be green, amber, or red when lit according to the following table.

9.3.1 Status LEDs

Status LED
Power failure off

Local Hardware - / Software failure red blinking
Normal operation green
Non-urgent alarms (local / remote) amber
Urgent alarms (local / remote) red
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10 Front and Rear Panel Description

10.1 Tabletop NTU, Rear Panel
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| o
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10.2 Minirack NTU, Front Panel
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[ @ sone Leibel 2. | Label 2.2 | ® -
s2 . J ACIDC Adapler
® niwom wa C€
NTU i AT e e
o ® oL Jd|L @ sZeme
E1l 75W
O g el 2.1 ] | Loboi 2.2 \ ® -
=2 N Ll
NU @ ) Cce
O & S22 schmid () )
nx64kbit/s
O g e Lobel 2.1 | lobel 2.2 | ) ©
=2 . | ACIDC Adapler
® s 2 . I Ce
NTU 2 e -
(,,\> ® SANAS ) O W (‘ [ S22 schmid () )
Multiservice E1 120W & nx64kbit/s
- ® sone \ Leibel 2. | Label 2.2 | ® -
sz o . Bwom o et
NV - ‘(‘»ﬁ’”) ”‘ﬁf\‘ ov Al P Ce
o ® AR PO AR I seemes
Multiservice E1 75W & nx64kbit/s
© ) Lobel 2.2 | &) -
=2 . AGDC Adapler
[ | g3
NTU fom L =
) (9] a S Schmid () )

Revision: 3.11. 2000

76



SZ.DOC.W4B.3.pdf
Version: 1.2

10.3 Plug-in LTU, Front Panel
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10.4 Minirack LTU, Front Panel

Dua 2*E1 120W
Multipoint 2*E1 120W

O g mme e Lobal 2.1 baiz2 | & -]
52 . 08 3
LTU { JH 56 ob ] Q‘ ‘ = Ce
N ) 00 ' (SO R,
(\7,/ - 230v; vm;m 18 . ,/)
Dua 2*E1 75W
Multipoint 2*E1 75W
- Lobel 2.1 | lobel 2.2 | @ O
- e
LU 56 . Ce
Dua 2* nx64kbit/s
O ) Mleor e L Lobal 2.1 labei 22 | Q )
- & [ J agzame ‘@ U] e ) < Ce
\(><1 - AN _ TobAKDRS _ ADSL
g J L / +@ oL JC so B Shsl & S2emd @
Multiservice E1 120W & nx64kbit/s
D P mewmm _— . )
= o | \@ T L 2 ® =
"EX] _ i A e _ ~wom ey c €
Multiservice E1 75W & nx64kbit/s
D el S, mewmm _— . r:*\>
572 ® / - ‘C\‘ \ Montor % - [ Labsl 2. | label 2.2 | ® —
w(><! T " s e o8 c €
—~  ®\ J SIS oo PA—uJ© S2smd O —

Revision: 3.11. 2000 78



SZ.DOC.W4B.3.pdf LTU/NTU
Version: 1.2 Operating Manual

11 Connectors’ Description

11.1 DSL Connector

Type: RJ45-8

Front View
.......... R 8

NTU LTU (Dual and Multipoint)
Pin Signal | Description Signal | Description
1 NC - LD.a Loop D, tip
2 Shield | DSL cable shield (optional) LD.b Loop D, ring
3 NC - LB.a Loop B, tip
4 LA.a Loop A, tip LA.a Loop A, tip
5 LA.b Loop A, ring LA.b Loop A, ring
6 NC - LB.b Loop B, ring
7 Shield | DSL cable shield (optional) LC.a Loop C, tip
8 NC - LC.b Loop C, ring
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11.2 E1 Connector

11.2.1 Impedance 120W

SZ.DOC.W4B.3.pdf

NTU: 1 5
O O 0O O

Type: SubD9 male (Front View) \ 2 °° Z /

Pin Signal Description

1 RXa E1 120W Output (wire A)

2 FPE Functional Protective Earth (cable shield RX)

3 NC -

4 FPE Functional Protective Earth (cable shield TX)

5 TXa E1 120W Input (wire A)

6 RXb E1 120W Output (wire B)

7 NC -

8 NC -

9 TXb E1 120W Input (wire B)

LTU: 1 8

XD O 0O 0 00O OO0 /

Type: SubD15 male (Front View) cofeo°ce
9 15

Pin Signal Description

1 RXla E1 120W Output 1 (wire A)

2 FPE Functional Protective Earth (cable shield RX)

3 TX1a E1 120W Input 1 (wire A)

4 FPE Functional Protective Earth (cable shield TX)

5 FPE Functional Protective Earth (cable shield RX)

6 RX2a E1 120W Output 2 (wire A)

7 FPE Functional Protective Earth (cable shield TX)

8 TX2a E1 120W Input 2 (wire A)

9 RX1b E1 120W OQutput 1 (wire B)

10 NC -

11 TX1b E1 120W Input 1 (wire B)

12 NC -

13 RX2b E1 120W Output 2 (wire B)

14 NC -

15 TX2b E1 120W Input 2 (wire B)

Revision: 3.11. 2000
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11.2.2 Impedance 75W

Type: BNC 75W

11.3 n x 64kbit/s Connector

11.3.1 User Interface Type

A female SubD25 connector is used for all modes. The table below depicts the pin-out of
the connector for the different modes (according to RS-530, 1SO 2110) and the signal levels
used for the signals.

/ 13
25 ©°
« o | FrontView
>« | SubD25, femae
ITU-T Number Signal Level
Pin Nr. [i/lo | V.35 V.36 X.21 V.35 V.36 X.21
1 FGND FGND FGND
2 [ 103A 103A TA V.35 V.11 V.11
3 0 104A 104A RA V.35 V.11 V.11
4 [ 105 105A CA V.28 V.11 V.11
5 0 106 106A 1A V.28 V.11 V.11
6 0 107 107A V.28 V.11
7 102 102 G
8 0 109 109A V.28 V.11
9 0 115B 115B BB V.35 V.11 V.11
10 0 109B V.11
11 i 113B 113B XB V.35 V.11 V.11
12 0 114B 114B SB V.35 V.11 V.11
13 0 106B 1B V.11 V.11
14 i 103B 103B B V.35 V.11 V.11
15 0 114A 114A SA V.35 V.11 V.11
16 0 104B 104B RB V.35 V.11 V.11
17 0 115A 115A BA V.35 V.11 V.11
18 i 141 141 V.28 V.10
19 i 105B CB V.11 V.11
20 i 108/2 108/2A BIA V.28 V.11 V.11
21 i 140 140 V.28 V.10
22 0 107B V.11
23 i 108/2B BIB V.11 V.11
24 i 113A 113A XA V.35 V.11 V.11
25 0 142 142 V.28 V.10

The ITU-T Numbers are according to ITU-T V.24 (V.35, V.36) and ITU-T X.24 (X.21):
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ITU-T Number | Description From To
DCE DCE
102, G, SGND Signal Ground
103, T Transmitted data X
104, R Received data X
105, C Request to send X
106, | Clear to send X
107 Data set ready X
108/2 Data terminal ready X
109 Data channel received line signal detector X
113, X Codirectional transmit clock, the transmitted data will be sampled with X
the rising edge.
114 Contradirectional transmit clock, the transmitted data will be sampled X
with the rising edge.
115, S Receive clock, the received data will be sampled with the rising edge. X
140 Remote loopback X
141 Local loopback X
142 Test Mode X
B Byte timing, OFF during the first half of the last bit of a byte. X
Bl Byte timing input (proprietary designation) X

The interface is of type DCE, use the appropriate adapter cable for a DTE connector or the
standard connectors 1SO 2593 for V.35, 1SO 4902 for V.36, 1SO 4903 for X.21.
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11.3.2 n x 64kbit/s Cables

11.3.21 V.35 DTE Cable

CHOX

V.35/1SO 2593
34 Pin Connectors

Connector Type: 34 pin (1SO 2593), female

LTU/NTU
Operating Manual

ITU-T Pin Assignment 34 pin female Pin Assignment 25 pin male

Number (a/b) (a/b)

FGND A 1

SGND B 7
103 P/S 2/14
104 RIT 3/16
105 C 4
106 D 5
107 E 6
108 H 20
109 F 8
113 uw 24/11
114 Y/AA 15/12
115 VIX 17/9
140 N 21
141 L 18
142 NN 25

83
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11.3.2.2

V.35 DCE Cable

Connector Type: 34 pin (1SO 2593), mae

SZ.DOC.W4B.3.pdf
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ITU-T Pin Assignment 34 pin male Pin Assignment 25 pin male

Number (a/b) (a/b)

FGND A 1

SGND B 7
103 P/S 3/16
104 RIT 2/14
105 C 5
106 D 4
107 E 20
108 H 6
109 - -
113 uw 17/9
114 - -
115 VIX 24/11
140 N 25
141 L 25
142 NN 18
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11.3.2.3
/o
371 °
male

19

V.36 DTE Cable

20| ©

V.36/1SO 4902
37 Pin Connectors

e & o o
®* ® o O 9

femae

19

Connector Type: 37 pin (1SO 4902), female

LTU/NTU
Operating Manual

ITU-T Pin Assignment 37 pin female Pin Assignment 25 pin male
Number (a/b) (a/b)
FGND 1 1
SGND 19 7

SGND(a) 37 7

SGND(b) 20 7
103 4/22 2/14
104 6/24 3/16
105 7/25 4/19
106 9/27 5/13
107 11/29 6/22
108 12/30 20/23
109 13/31 8/10
113 17/35 24/11
114 5/23 15/12
115 8/26 17/9
140 14 21
141 10 18
142 18 25
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11.3.24

V.36 DCE Cable

Connector Type: 37 pin (1SO 4902), mae
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ITU-T Pin Assignment 37 pin male Pin Assignment 25 pin male
Number (a/b) (a/b)
FGND 1 1
SGND 19 7

SGND(a) 37 7

SGND(b) 20 7
103 4/22 3/16
104 6/24 2/14
105 7/25 5/13
106 9/27 4/19
107 11/29 20/23
108 12/30 6/22
109 - -
113 17/35 17/9
114 - -
115 8/26 24/11
140 14 25
141 10 25
142 18 18
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11.3.2.5 X.21 DTE Cable
/ 8 /
o 1
15 © o] O ©
. + .| X.21/1S0 4903
. .+ | 15 Pin Connectors
[ [
9 6|, 15 o,
male female
Connector Type: 15 pin (1SO 4903), female
ITU-T Pin Assignment 15 pin female Pin Assignment 25 pin male
Number (a/b) (arb)
FGND 1 1
G 8 7
S 6/13 15/12
R 4/11 3/16
T 2/9 2/14
C 3/10 4/19
| 5/12 5/13
B 7/114 17/9Y
BI (7/14)Y 20/23Y
Note:
1) Pins 17-20 and 9-23 have to be connected inside the 25 pin connector.
Alternatively, when the codirectional clock X is used, but no byte clock, this cable can be
used:
ITU-T Pin Assignment 15 pin female Pin Assignment 25 pin male
Number (a/b) (a/b)
FGND 1 1
G 8 7
S 6/13 15/12
R 4/11 3/16
T 2/9 2/14
C 3/10 4/19
I 5/12 5/13
X 7/14 24/11
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11.3.2.6 X.21 DCE Cable
Connector Type: 15 pin (1SO 4903), mae

ITU-T Pin Assignment 15 pin male Pin Assignment 25 pin male
Number (a/b) (a/b)
FGND 1 1
G 8 7
S 6/13 24/11
R 4/11 2/14
T 2/9 3/16
C 3/10 5/13
| 5/12 4/19
B 7/14 20/23

Alternatively, when the codirectional clock X is used, but no byte clock, this cable can be

used:

ITU-T Pin Assignment 15 pin female Pin Assignment 25 pin male

Number (a/b) (a/b)

FGND 1 1
G 8 7
S 6/13 24/11
R 4/11 2/14
T 2/9 3/16
C 3/10 5/13
I 5/12 4/19
X 7/14 15/12
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11.4 Monitor Connector (NTU)

Type: SubD9 female (Front View)

5 1
\o o 00 O /

0O 0 0O

9 6
Pin Signal Description
1 SGND RS-232 Signal Ground
2 TXD RS-232 Transmit Data
3 RXD RS-232 Receive Data
4 ALACOM Common contact of Alarm relay
5 SGND RS-232 Signal Ground
6 DA _NC Urgent-Alarm contact, normally closed
7 DA _NO/CTS | Urgent-Alarm contact, normally open / RS-232 Clear to send
8 ND_NC/RTS | Non Urgent-Alarm contact, normally closed / RS-232 Ready to

send

9 ND_NO Non Urgent-Alarm contact, normally open

11.5 Monitor Connector (LTU in Minirack)

Type: SubD9 female (Front View)

5 1
\o 0o 00 O /

0O O OO0

9 6
Pin Signal Description
1 SGND RS-232 Signal Ground
2 TXD RS-232 Transmit Data
3 RXD RS-232 Receive Data
4 NC
5 SGND RS-232 Signal Ground
6 NC
7 NC
8 NC
9 NC

Use a standard RS-232 cable female - male (SubD9) for connection to a computer or

terminal.
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11.6 48Vpc Power Connector (NTU)

Type: Molex Minifit Junior, safety approved connector to the mains adapter with snap-in
characteristic.

4
Frontview
Molex-Type Power Connector
2
Pin Signal Description
1 -PWR Negative power supply terminal for mains adapter
2 PROT Connected to the center taps of the gas absorbers at
the DSL line input
3 NC Not connected
4 +PWR Positive power supply terminal for mains adapter

Revision: 3.11. 2000
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11.7 48Vpc Supply (Minirack)

Type: Molex, safety approved connector with snap-in characteristic.

Frontview
Molex-Type Power Connector

Pin Signal Description

NC Not connected

NC Not connected

-PWR Negative terminal for battery power supply (fused)
+PWR Positive power supply terminal

Alw|N|R

11.7.1 Mains Connector (Minirack LTU only)

Contains the 230/115V, s selector and two IEC127 fuses. The values for the fuses are
2xT500mA for 115V, and for 230V they are 2xT250mA.

The connector Typeis an IEC 320 C14.

11.7.2 2048kHz Input (Minirack LTU only)

Externa Clock Input
Type: BNC 75W
The input is transformer-coupl ed.
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11.7.3 TMN Alarms (Minirack LTU only)

This is the connector for alarm relay contacts and for the R$485 interface.

Type: SubD15, femae

Pin Signal Description

1 GND Protective Ground (connected to pin 8)

2 RX_485+ RS485-Input, (positive)

3 NC Not connected

4 TX 485+ RS485-Output, (positive)

5 NC Not connected

6 NAL _NO Non-Urgent Alarm: Contact Normally Open
7 DAL_NO Urgent Alarm: Contact Normally Open

8 SGND_485 RS485 Signal Ground (connected to pin 1)
9 RX_485- RS485-Input, (negative)

10 NC Not connected

11 TX 485- RS485-Output, (negative)

12 NC Not connected

13 NAL_NC Non-Urgent Alarm: Contact Normally Closed
14 DAL _NC Urgent Alarm: Contact Normally Closed

15 AL COM Common for Urgent and Non-Urgent Alarms (Alarm relays)

Revision: 3.11. 2000
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12 Technical Specifications

12.1 Interfaces

12.1.1 DSL Line Interface

Norm referred: ETSI TS 101 135

Number of Pairs: 1

Bit Rate per Pair: 144-2064kbit/'s + 32ppm (ETSI-Clock-Mode)
Line Code: Trellis-coded CAP 8-128

Nominal Line Impedance: 135W

Transmit Power @ 135W: 13.8dBm @ 2064kHz
13.8dBm @ 1552kHz
13.0dBm @ 1040kHz
13.0dBm @ 784kHz
11.8dBm @ 528kHz
9.8dBm @ 400kHz
8.4dBm @ 272kHz
7.5dBm @ 144kHz

Signal Bandwidth: 33 ... 420kHz (-3dB)

Overvoltage Protection: LTU: ITU-T Rec. K.20
NTU: ITU-T Rec. K.21

Connector Type: RJ-45, 8 pin
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12.1.2 User Interface
EL
Norm referred: ITU-T Rec. G.703 / G.704
Bit Rate: 2048kbit/s + 50ppm
Line Code: HDB3
Framing: ITU-T G.704 / transparent
Input Impedance: 120W
75W
Signal Amplitude: +3.00V @ 120W
+2.37V @ 75W
Jitter Performance: According to ITU-T Rec. G.823
ESD - Protection: 8kV (Air discharge)
Connector Type: LTU: SubD15 male 120W or BNC 75W
NTU: SubD9 female 120W or BNC 75W
PRA:
Norm referred: ETS 300 233, ETS 300 011, ETS 300 046
n x 64kbit/s
V.35 V.36 | x.21
Bit Rate: nx64 kbit/s (n=1..32)
Signal Levels:
Data Lines: ITU-T V.35 ITU-T V.11 ITU-T V.11
Clock Lines: ITU-T V.35 ITU-T V.11 ITU-T V.11
Control Lines: ITU-T V.28 ITU-T V.11/V.10 ITU-T V.11
ESD-Protection: 8kV (Air discharge)
Connector Type HDSL: SubD25 (1ISO SubD25 (RS SubD25 female
2110), female 530), female
Connector Type Cable: 34 pin (ISO 37 pin (ISO 15 pin (ISO
2593) 4902) 4903)
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Signal Level: RS-232
Data Rate: 9600 Baud, Asynchronous
Protocaol: 8 Bit, No Parity, 1 Stop Bit

No Linefeed with Carriage Return
XON/XOFF enabled

Connector Type:

SubD9 female

12.1.4 TMN and Alarm Interface (Minirack LTU Only)

Connector Type: SubD15, female

TMN:
Signal Level: TIA/EIA-485 == RS-485
Data Rate: max 9600 Baud, Asynchronous
Protocol: SZ Proprietary

Alarm Relays:

Max. Switching power

30w

Max. Switching current

1A

Max. Switching voltage

110Vpc, 125Vims

Electrical isolation contact-
coil

100V s for Imin

Note: Asthe RS485 bus requires a 120W termination impedance, hence a cable connector
attached to the last minirack-LTU in a chain has to provide the bus termination.

12.1.5 The 230/115V,ms and 48Vpc Supply of the Minirack

The minirack containing the LTU can be powered either from the 230/115V,,s mains or
from a 48Vp¢ supply or from both.

The 230/115V s power entry module can be selected between 230 or 115V,s. Changing
the mains option must be complemented by replacing both mains fuses. The 230/115V s
supply module contains the mains transformer, which galvanically separates the minirack

circuitry from the mains.

The 48V supply input is inverse-polarity proof and is also protected with a 1A slow-blow
fuse. The 48V voltage delivered to the LTU or NTU is buffered with a 1500uF
capacitor. In the case of a power-fail, the stored energy assures that the power-fail dlarm is
asserted before the power shut-down by at least 60ms.

12.1.6 External Clock

The LTU-Minirack equipped with an external 2048 kHz clock input option contains a
module designed to receive and supervise the external clock. The external clock input is a
75W BNC type and is coupled to the module via a transformer, providing a physica
isolation barrier of up to 1500V .
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The clock input is converted to TTL levels and is delivered to the LTU. This alows for the
LTU's E1 interface to be synchronized to a central master clock, if needed.

The clock input accepts a 2048kHz signal with a peak voltage range from 375mVp-p to

3V p-p, without disruption to the clock delivery. This allows for a connection between a
clock source and the clock input, having an insertion loss of max. 6dB (according to ITU-T
G.703, Sec.10, the minimum clock peak voltage must be not less than 1.5V p-p).

Below the 375mV p-p the Loss of External Clock (LOXCK) alarm is asserted. The LOXCK
signal switches on-off threshold has a hysteresis of about 25mV.

12.2 Power Supply

12.2.1 LTU
| Local Powering: -40.5Vc .. -72Vc
Power Consumption:
remote power remote power on
off
total local
SZ.377.M511, SZ.797.M511 4.4W 19.9W 7.6W
S2.377.M533, SZ.797.M533
Sz.377.M518, SZ.797.M518 4.3W 12.4W 6.3W
S2.377.M538, SZ.797.M538
SZ.377.M588, SZ.797.M588 4.9W 20.4W 8.1W
SZ.377.M611, SZ.797.M611 7.8W 38.4W 13.8W
S2.377.M633, SZ.797.M633
12.2.2 NTU
Power Consumption:
local power remote power
Supply voltage -40.5V ¢ .. -72Vpc | -120Vic .. -65Vpc at NTU DSL-
Connector

SZ7.376.M510, SZ.796.M510 3.2 2.9
S$2.376.M530, SZ.797.M530
SZ.376.M518, SZ.796.M518 3.8 3.7
S7.376.M538, SZ.796.M538
S$2.376.M580, SZ.796.M580 3.5 3.3

12.2.3 Powering Limitations for Operation within Subrack

There are some restrictions on the remote powering operation of a fully equipped subrack.

The maximum, stationary power consumption of one LTU with 4 remotely powered
links, each drawing about 55mA,, is about of 38.9 W. Thus, afully equipped subrack
with 12 L TUs consumes more than 460W (plus CMU or ACU). At the minimum
supply voltage of 40.5V the total current would be more than 11A exceeding the fuse
value of 10A. Therefore, this case is not supported by the subrack.
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During power-up of the system, current can even be higher, e. g. 44W per line card.
The total current would be about 13A.

Therefore, it is required:
To limit either the span of remote powering or
To limit the number of NTUs to be powered if the subrack is fully equipped

To use appropriate cable type between LTU and NTU (power loss is much higher with
0.4mm PE compared to 0.8 mm PE for same line length).

12.3 Environment

12.3.1 Climatic Conditions

Storage: ETS 300 019-1-1 Class 1.2 -25°C ... +55°C
Transportation: ETS 300 019-1-2 Class 2.3 -40°C ... +70°C
Operation: ETS 300 019-1-3 Class 3.2 -5°C ... +45°C

12.3.2 Safety

According to EN 60950

12.3.3 EMC

According to EN 300386-2
12.4 Physical Dimensions

1241 LTU

19" Plug-in unit; height; 259mm (6 HE), width: 30mm
Minirack LTU: height: 43.5mm, width: 483mm, depth: 230mm
PCB dimensions. height: 233.35mm, length: 220mm

1242 NTU

Tabletop unit: width 220mm, depth 195mm, height 43mm
Minirack NTU: height: 43.5mm, width: 483mm, depth: 230mm
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13 Diagnostics and Troubleshooting

13.1 Test Loops

Standard Test Loops

The test loops can be activated via the monitor interface for both the master and the slave
side. However, only one test loop can be activated at any one time. Activation of a further
test loop will deactivate the previous loop. A system reset will deactivate any pending test
loop.

Slave Master
TX RX
—» HDSL L »
User User
Interface Interface
<« < «—
RX Loopl Loop 2 Loop 1 X

Figure 13-19: Standard Test Loops

Notes:

On the dave side, Loop 1 can only be activated locally, while Loop 2 can only be
activated remotely by the master.

Both the “ Status Local” LED on the slave and the * Status Remote” LED on the master
will be lit amber when aloopback is active.

On the master side, Loop 1 can only be activated locally. Activating Loop 2 turns on

Loop 2 at the dave station. The * Status Local” LED will be lit amber when Loop 1is
active.

Analog Loopback

99

To test the DSL equipment itself, the Analog Loopback can be used. To perform this test,
the DSL - cable has to be disconnected from the unit, which must be configured as master.

The test can then be activated with the appropriate monitor command (see chapter
“Monitor”).

During the Analog Loopback Test, the DSL transceiver receives the signd of its own
transmitter due to the impedance mismatch in the DSL line transformer.
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All data of the user interface is looped back according to the interface settings. No other test
loop can be activated during Analog Loopback, which in turn can only be deactivated by
means of a system reset or power-up. If activated, the Analog Loopback sets off a non-

urgent darm.

13.2 Hints for Troubleshooting

13.2.1 Problems

Problem
No response from the modem

Strange signs are received in
response from the modem.

Problems with E1 clock
(frequency, drift, slips):

No startup

13.2.2 Initialization Errors

To do:

Please check your physical serial connection.

Does the PC/cable combination work on other
modems?

Is it the correct cable (see manual section "Cables")?
Is the cable grounding correctly connected (floating
ground)? Check cable.

Please check your baud rate, COM1, COM2, etc
configuration on the PC (see chapter "Monitor").

Try typing <Control-Q> which is XON and <ECHO>,
(to re-enable communication to LTUs occasionally left
in XOFF state)

Try selecting the modem using <%n>, n being
modem address. (See chapter "Monitor").

Check baud rate of PC
Try typing <Control-Q> which is X-on and <ECHO>

Check configuration: Do not configure the E1
interfaces at both ends to use the receive clock as
transmit clock except if one DSL equipment is an LTU
using the “External Clock” option. Otherwise there will
be no defined clock.

If both system units are configured as master or as
slave, no start-up will occur. To identify the master
unit, check if both LED’s are lit ,ON' The slave has
only the local LED turned on.

Check that you use twisted pair cables till to the end
of DSL RJ-45 connector. Do not use other cable
types as twisted pairs.

At system startup, various hardware selftests are performed. If any initialization error
occurs, the startup procedure will be aborted and the monitor will display an initigization
error code in hexadecimal representation. The table below lists the possible initiaization
errors and their corresponding error code word indicating the fault of hardware.
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Error Error Variable Initialization Error

Code

0x01 RAM_ERROR Microcontroller RAM test failure
0x02 EEPROM_ERROR EEPROM test failure

0x04 XDSL_ERROR Framer initialization failure

0x08 TCVR_A _ERROR DSL transceiver failure (Loop A)
0x10 TCVR_B ERROR DSL transceiver failure (Loop B)
0x20 E1l ERROR not used any more

0x40 NX64 ERROR Nx64 interface initialization failure
0x1000 | TCVR _C ERROR DSL transceiver failure (Loop C)
0x2000 | TCVR_D_ERROR DSL transceiver failure (Loop D)
0x80 XDSL_ID_ERROR not used any more

0x80 ETHERNET _ERROR Ethernet interface initialization failure
0x100 CEPT_ERROR E1 interface initialization failure
0x8000 | SW_PROTECT_ERROR Software Copyright Protection Error
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14 Appendix

14.1 Abbreviations

2B1Q
ACO
ACU
AlS
AISR
AlISS
BER-H
BER-L
BER-S
CAP
ITU
CCs
CMU
CRC
DSL
El

ET
EOC
ESR
FAS
FC
FEBE
frE1
HDSL
HRP

Revision: 3.11. 2000

2 Binary - 1 Quaternary

Alarm Cut Off

Alarm Contral Unit

Alarm Indication Signa

Alarm Indication Signa (Alarm bit in DSL frame)
Alarm Indication Signal Subscriber

Block Error Rate High (> 30 % according G.826)
Block Error Rate Low (> 15 % & < 30% according G.826)
Excessive Block Error Rate (CRC-4 Errors > 805) on Subscriber
Carrierless Amplitude Phase Modulation
International Telecommunication Union
Common Channel Signaling

Control and Management Unit

Cyclic Redundancy Check

Digital Subscriber Loop

ITU-T G.703 User Interface at 2048 kbit/s
Exchange Termination

Embedded Operations Channel

Errored Second Ratio (G.826)

Frame Alignment Signal

Failure Condition

Far End Block Error

Fractiona E1

High Bit Rate Digital Subscriber Loop

HDSL Regenerator Present
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ISDN
ITU-T
LFA
LFA-L
LFA-S
LOSL
LOSS
LT
LTU
MSDSL
NC
NEXT
NM
NT
NTU
PDH
PRA
RCBE
RRBE
Rx
SDH
SESR
SMF
SNMP

TE
TMN
TX
UIF
UTP
XVR
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Integrated Services Digital Network
International Telecommunication Union
Loss of Frame Alignment

Loss of Frame Alignment DSL

Loss of Frame Alignment Subscriber
Loss of Signa

Loss of Signa Subscriber side

Line Termination

Line Termination Unit

Multi-rate Symmetrical DSL

Not Connected

Near End Cross Talk

Noise Margin

Network Termination

Network Termination Unit
Plesiochronous Digital Hierarchy
Primary Rate Access

Regenerator Central Block Error
Regenerator Remote Block Error
Receive

Synchronous Digital Hierarchy
Severely Errored Second Ratio (G.826)
Sub-Multiframe

Simple Network Management Protocol
Signa Quality

Termina Equipment
Telecommunication Management Network
Transmit

User Interface

Unshielded Twisted Pair

Transceiver
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