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DIGITAL CIRCUIT MULTIPLICATION EQUIPMENT USING G.726 ADPCM
AND DIGITAL SPEECH INTERPOLATION

Summary

The revision of this Recommendation is made to harmonize with new Recommendation G.766. This
Recommendation is applicable to the design of digital circuit multiplication equipment intended for,
but not limited to, use in an international digital circuit. Freedom is permitted in design details which
are not covered in this Recommendation.

This Recommendation includes channel check procedure A-Law and p-law test vectors as an
electronic attachment.

It includes also the SDL diagrams for the DCME example of subclause A.3 as an electronic
attachment.

Source

ITU-T Recommendation G.763 was revised by ITU-T Study Group 15 (1997-2000) and was
approved under the WTSC Resolution No. 1 procedure on the 10th of February 1998.

Annex A was further revised by ITU-T Study Group 15 (1997-2000) and was approved under the
WTSC Resolution No. 1 procedure on the 13th of October 1998.

Recommendation G.763 (10/98) [



FOREWORD

ITU (International Telecommunication Union) is the United Nations Specialized Agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
the ITU. The ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with aview to standardizing telecommunications on aworldwide basis.

The World Telecommunication Standardization Conference (WTSC), which meets every four years,
establishes the topics for study by the ITU-T Study Groups which, in their turn, produce Recommendations on
these topics.

The approval of Recommendations by the Members of the ITU-T is covered by the procedure laid down in
WTSC Resolution No. 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and |EC.

NOTE

In this Recommendation the term recognized operating agency (ROA) includes any individual, company,
corporation or governmental organization that operates a public correspondence service. The terms
Administration, ROA and public correspondence are defined in the Constitution of the ITU (Geneva, 1992).

INTELLECTUAL PROPERTY RIGHTS

The ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of aclaimed Intellectual Property Right. The ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, the ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors are
cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

0 ITU 2000

All rights reserved. No part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from the ITU.

ii Recommendation G.763 (10/98)



11
1.2
1.3

31
3.2

4.1

4.2

5.2

5.3

54

5.5

5.6
5.7

CONTENTS

4.1.1  POINE-TO-POINT MOUE......c.eiieiiieisie sttt r e
4.1.2 MuUIti-ClIQUEMOTE ..ot
4.1.3  Multi-destination MOUE..........ccccoriririririeiese e e
A 101 (= (0] 0= (0] o 1S
Modes of assignment of channelsto the bearer structure............ccccveeeeieececceeveeene,
421 Pre-a@SSIgNMENT.....ccooiiirierieriesieeieee et e s se e e n e e ene e
4.2.2 DyNnamiC aSSIgNMIENL........ccevueeireeireeeeseeieesee e sseesreeste e e sseesteeseesreesesneesseenns

INterface reqUITEMENLS.........cccue et e s r e sne s
Transmission interface: trunK SIAe.........cocveveeriie e
51.1 Trunk sideinterface at 2048 KDIt/S ........ccooereeieiieieeeceere e
512 Trunk sideinterface at 1544 KDit/S........cccovveieninieninineere e
Transmission interface; DEArer SIAE ........cocvveveri v
521 Bearer sideinterface at 2048 KDIt/S ......ooeeieeeeieeiiiiere e
5.2.2 Bearer sideinterface al 1544 KDIt/S ......ccouevveieieeiesiere e
Signalling interfaces to switching equipment (ISC) .......cccovvvirerienieiere e
531 DCME-ISC signaling interface functions............ccccoveevieeieieececce e
5.3.2 External and internal messages/iNdiCations............ccovvereeieeienenenieseseneee
5.3.3  Circuit numbering translation............ccceoeeienines e
5.3.4  Transmission resource CirCuit MapPiNg .......cocceeeererereeieeseessesee e e seeseesaens
Man-machiNg INEEITACE ......ccvieiirieiee e e nre s
Operations fUNCLION INEEITACE. .........eiireeeeeee e
5.5.1 Trunk side operation at 2048 kbit/s or 1544 Kbit/s..........cccccvevviveiesieeseennns
552 BEAIEN SIUB....cciiiiiiieeee et e
LOCal @larmMS iNTEITACE. ... .ceiirieiieieee et

XTI N ClOCK TN O e ms s emnesesennmnnnnnnns

Recommendation G.763 (10/98)

O/00/00 (00 O gl g N N IN I

IS
N R e ollo

SEERIERIERNTRRIRRIRIRIGRRIGIIGIRIGIE R
NN ool o) oo lolloln I8N wllw! o wlw lwl



5.8

59

571 DCME working with 2048 kbit/s transmission interfaces..........cccccveeervennnne
5.7.2 DCME working with 1544 kbit/s transmission interfaces............ccccveerennene.
DCME frame SLIUCLUIE.........ccueeieeeesieesieeiesieeie e ee e ae s e sse e s e sseeeesseesseeneens
581 2048 KDIt/S SLIUCIUIE .......coueeeieiesiesie sttt
5.8.2 1544 KDIt/S SITUCIUIE ......ocveeieeeeeiesie ettt nnn e
BC numbering and use of the bearer frame ...
59.1  8-bit (64 KDIT/S) BCS....eiuiieeieieiie ettt
5.9.2  5-Dit (A0 KDIT/S) BCS...uiiuiiiiiiiieiie ettt
5.9.3 Normal range 4-bit BCS........ccccoviiiriiiiieieierese e
5.9.4 Normal range 4-/3-/2-bit (32/24/16 Kbit/S) BCS........cccvoiririieiiieierieneie
595 Overload range 4-/3-bit (32/24 kbit/S) BCS.......ccceeererieieeererese e
5.9.6 Normal and overload range 3-/2-bit (24/16 kbit/s) BCs resulting from the
3-/2-bit overload ProCedUIE. ..........coouiiiecice e
5.9.7  Pre-assigned BCS......co i
DCME tranSmit UNIt........cceeoeiienieeieseese e sce e see s see st see e sseenaeeseesseessesnenns
Transmit channel processing fUNCLION .........ccoceeiicie e
6.1.1 DCME transmit unit initialiZalion .........cccovveereeieneeseese e
6.1.2 Intermediate trunk ClassifiCatioN..........ccccuevereeienieseee e
6.1.3  INPUL PrePrOCESSING......eeueeeerterteriertesiesieeeessessessesse st ssesse e eseeseesseseessesressesse e
6.1.4 Servicerequest implementation...........cccoeeiieieiieiecie s
6.1.5 Refreshment message genEration..........cocvevuereerieeeeseeieeieeseeseeseesreeseesneennens
6.1.6  ADPCM encOUEr CONLIOL .......ccouriiriirinieieiesie et s
6.1.7 Bit bank handling and overload channel creation.............ccccocvvereneneeennne
6.1.8  Connectivity implementation delay ...........ccooererirerinineeeeeee e
6.1.9  Fax bank handling ........cccoeriiiiiiinneeee e
DCME reCeIVE UNIT SITUCIUIE. ........eeieeeieeie ettt sne e
Receive channel processing fuNCLiON............ooveereeie e
7.1.1 DCME receiver unit initialiZation ..........cccceevveieeneennne e
7.1.2  INPUL PIrE-PIrOCESSING ....veuvereeeesrereensesseeeessessessessessessessessessesessessessessessessesneens
7.1.3  Connectivity Map UPAELE..........ooeririeriieieeieeeee e
7.1.4 ADPCM decoder connection CONIOl..........cccvrerererininiieiesese e
7.1.5 Bit bank handling and overload channel derivation ............ccccceeveriieneennnns
7.1.6  Connectivity implementation del@y ..........ccccveveevieiecie s
7.1.7 TCPand TCH iNtEraCtioNS .......cccvveereriieiieneeiesieeseesseesee e eessseeseeseesneenenns
7.1.8  FaX MOCUIE INtEraCION ......ccueeveeieeeiesieeee e ee st ee e nne e
On-demand 64 kbit/s circuit handling............cooveoeieniiinneee e

Overview of establishment and disestablishment of 64 kbit/s unrestricted class
CONNECLIONS (tranSPAreNt CITCUITS) ....ccuerueeeeeeieiesiesie et

8.1.1 Actioninthe case of positive acknowledgement ............ccccceveveeieiieneenne

Recommendation G.763 (10/98)

22
22

23

23
23
23
25
26
28
28
28

o RIR R

35
36
36
36
36
37

37

37
37



Page

8.2 Transparent circuit handler (TCH).......oooiiiiiieee e 38
8.21 Externa information elements...........ccceoveieiieiecie s 39
8.22 DLCINfOrmation €lemMeNtS........cccoceeiiieieeiereece e 40
8.2.3 Other information ElemMENtS...........ccevieieeiieceeie e 40
8.3 On-demand circuit establiShMENT ...........cooveiiiereee e 40
8.3.1 Normal circuit establiShment..........c.coeeiiiieiiiie e e 40
8.3.2 Unsuccessful circuit establiShment...........cccocveievievicie e 42
8.4 On-demand circuit disestabliShmENt...........cccoveeiiiie i 43
8.4.1 Normal circuit disestabliSNmEeNt ..........ccccovieiieieniereee e 43
8.4.2 Unsuccessful circuit disestablishment............cccooevevieieciecicce e 44
8.5 Dual S8ZUre handling .........ccecieieeiiee et 45
8.5.1 Dual SBIZUre CONTITION .......oieeeieeerieeie e et ee e neesneens 45
8.5.2 Dual SBIZUre reSOIULION ......cceeiveeieeie sttt esne e 46
8.6 Spurious disconnect haNAliNg .........ccceecveiiiieie e 47
8.6.1  Spurious discoNNECt CONTITIONS.........ccerereeieeriere e 47
8.6.2  SPUrioUS diSCONNECE FTECOVENY ......ecueeuieuieienieniesieste st see e e 48
DynamiC 1080 CONEIOL .........couiiiiiieeieieeeee e 49
9.1 (@< V= T OSSPSR 49
9.1.1 DLC activation/deactivation CriterTaL.........cceveerrriereeieeseenie e seee e seesee e 49
9.1.2 Message processing and FOULING ........ceoveruererierereseneeeeee e 50
9.2 Load condition calculation (SEE NOLE) ........ccerireririririeeeee e 50
9.3 Voice/voicehand data DL C...........ccce e 50
0.3 1  DCME fUNCHION ...ttt sre e sneenneenne s 50
LSRG T2 O I ¥ o o PSSR 55
94 On-demand 64 KDIt/SDLC.......c.ooeiiee ettt sne e 56
9.4.1  DCME fUNCHION ...ttt sreene s e nneenne s 56
(S0 NS O i ¥ o o PSSR 56
10 TESE PrOCEAUIES.......coneeeieseeete et bbbttt e b e b e 57
10.1  Channel check ProCEAUIE............ccoui et ne s 57
10.1.1 TESEPrOCEUUIE ..ottt ettt sttt b e e 57
10.1.2 Reporting test results (remote DCME) .......ccooiviiininiceeeeeesee e 57
10.1.3 Reporting test results (1I0cal DCME) .......ccooiiiriiienineneeeeeeee e 58
10.1.4 Test vector sequence CharaCteristiCs........oovvviereeieceeie e 58
10.1.5 Channel check test VECIOIS..........cccceeiuieiecieie et 59
O 111 7= = SRS 59
11 Control ChaNNE! (CC) ..o 60
50 R G O = ¢ (ol o (0 (= o1 [0 SR RSSN 60

Recommendation G.763 (10/98) v



11.2

11.3

12
121

12.2

12.3

124

13
131

132
14

15
151
152

15.3
154

vi

CC SYNCNIONIZALTON. ...ttt sttt r e b b e ne e
11.2.1 UNIQUEWOId PaLtEIN ......ccueeiteeieieeciecieseesteeee s ste e re e stesreesreenneeneens
11.2.2  Unique WOrd deteCLiON...........ccueiieiueeiieeiesieesiesee e ee e sae e s ee e e
CC MESSAGE SITUCIUIE.......veee ettt ettt e s e s s sb e e s sbe e e nsbe e e nsneeennes
11.3.1 BC identifiCation WOId .........cccoveererieiienieeie e sieseeseese e steseesreesse e
11.3.2 1T identifiCation WOI..........ccoeiieerenieieie et
RGN B - = 11V ] {0 PP
11.3.4 CC structure when USM option iISUSEd .........ccceevieieeiecieciece e

Activity detection and data/speech diSCrimination ............ceceeieeieereerenenese e

TransmMit aCtIVILY DELECTON .......cc.oieiiieeeeeee e
12.1.1 Threshold and Operatetime ........ccccveieecieeeece e
12.1.2 HaNQOVEr CONLIOL .......cciuiiieitecie sttt st ee et e e ste s e sreenneennens
12.1.3 Interaction of transmit activity detector with echo control devices...............

Data/SPeeCh AiSCITMINGLON ........ciueeueeieeeeieie ettt e sre e
12.2.1 OULPUL CONAILIONS .....covieieciiecieesie ettt e e e e nneennens
A oo = o,V SRS
12.2.3 RESPONSE LM, ...ceeiiiiieiieieteste sttt sttt sb et besn b e ens
12.2.4 2100 HZ tONE AELECTON .......ceiveeieeeeesieeieeeeste et sre e s nne e

15007 [T gTe e (= ox o OSSR
2t R oo = oLV SRR

RECEIVE ACHIVITY JEIECION ...

DCME synchronization and eCho CONtrol ............ccceeoveeieece e

DCME SYNCAFONIZBLION .......c.eecveeiecie ettt sttt e s e e
13.1.1 REFErENCE CIOCK ..ot
13.1.2 PleSIOCNION0OUS SIIPS ..cueeiieieiesiesie et
13.1.3 Buffer SizeSand |OCaliONS.........ccceeieriieiieneee et nee e
13.1.4 Terminal SYNChrONiZatION .........cccceieeiieieeieccie et ee e ne s

BCNO CONEIOL ... et e e e e e e e e et e e e e e e e e e e e e eeeaeeeeeaaana
ADPCM eNCOUES QNI QECOUENS ... eenneneneesnnnsnessnsnnnnnnnnnnes

Operations and maintenanCe fUNCLIONS...........ccueierrneere e
Configuration of the DCME for operation in anetwork.............ccccecveeeveenesieeseenns

System Management TUNCLIONS............oiiiirinirieieeeie e
15.2.1 TransmisSioN faCHlITIES.......cccuviiiririeiee s
15.2.2 Terminal traffic handling performance...........cccceeceiieiecccse e
15.2.3 System StatisticCS MEASUFrEMENT ........ccceeieerieeee e see et

SYNCAMONIZES ...ttt ne bt nnenae e
COMMUNICAEION TINKS.....eeeeee e e e e e e e e e e e e e e e e e e e e e e eeeenees

Recommendation G.763 (10/98)

Page
61
61
61
62
62
62
62
65

65
65
66
66
68
68
69
69
69
69
70
70

70

70

70
70
70
70
71

72
72

72
73
74
74
75
75
78
78



Page

S T o (< 00 £ ST OP R TR 79
15.6  SysStem CONFIQUIBLION .......ccveeieiiesieeie ettt e e r e et esaeesteeneeneesneenneas 79
15.7  Fallure proteCtion SLIALEOY ........ccoeeerererierieieesiesie sttt se e e 79
15.8  Coordinated traffic rearrangementS .........cocceeeeieiie s 79
159  VOICE OrderWire (WVOW) ...oueiicieeeeeeiesie ettt 80
15.10  IN-SErVICE MONITOMNG....cueeiieeieeeieeieeiteeiee st e e et e s e te et e sre e teeee s e e sseensesseesseeeesreenseennens 80
15.10.1 Continuous BER MEaSUIrEMENTS...........ccverieeeerierieeeeseeseeee e seeeseesseeseeeneens 80
15.10.2 Channel cheCk ProCEAUNE..........ccoiiiiririe et 84
15.20.3 TESE POIT ...ttt sr e n e e nneene s 84
15.11 Fault conditions and cONSEQUENt ACLIONS...........cceeivieierieriecie e sre et 84
15.11.1 Normal traffic carrying operating CoNAitioNS ..........cccoererererenenesenieseennes 84
15.11.2 Fault conditions (SEE NOLE) ......c..ereriririeeee e 84
15.11.3 Explanation of CONSEqUENt 8CTIONS ..........coerererierinieeeee e 85
15.11.4 Alarm considerations specific to R2D linesignaling ........ccccceveveveieeneennnns 86
16 PN o] o =V ¥ o] SRRSO 38
Annex A — Examples of DCME transmit/receive unit structure and SDL diagrams............... 91
A.1l  Anexampleof aDCME transmit Unit StFUCTUE...........cccooiririnineeeeeeees e 91
A.1.1 Transmit Channel Processing funCtion...........cccoeeceieeieciececsc e 94
A.2  Anexample of aDCME receive unit StrUCLUIE............ccveeevieeieeseesie e 119
A.2.1 Receive Channel Processing FUNCLION..........ccooeririeienenese e 122
A3  Anexample of DCME SDL diagrams.........ccoeririririieiieneniesie s 128
A.3.1 Logic diagramsfor DCME transmit Side..........ccceeveevveiisieeiicce e, 128
A.3.2 Logicdiagramsfor DCME reCalVe SIde.........coovriiiririeeiesesese e 142
A.3.3 Logic diagramsfor on-demand transparent circuit handling............cccccceee. 148
Appendix | — Additional FEQUITEMENTS..........ooiiiieiireeeee e 149
.1 L oad measurements for voice and voiceband datatraffiC.........cccocveeeiiecvveeeeccieee e, 149
.L1.1 Anexample of a DLC double averaging technique for voice traffic............. 149
[.L1.2  Databearer occupanCy determination............ccceoerererenerenesesesese s 150
1.2 Transmit activity detector threshold and operate time characteristiC...........coeveennee. 150
1.3 Data/Speech diSCriMINGALON........c.cieeiiee et s 151
[.3.1  OULPUL CONAITIONS ...ttt s nee s 151
[.3.2 ACCUIBEY ...ttt ettt n e n e 152
[.3.3  REJPONSELIME......eiiieceice ettt e sne s 152
[.3.4 2100 HZ tON€ AELECHION .....cveieieiieiceieieie et 152
1.4 2400 HZ tONE UELECLON ......cveeeeeieeiesie ettt et 152
1.5 Speech detector/echo control device INEraCtionS...........ccevveveereeieseere e eree e 152

Recommendation G.763 (10/98) vii



Page

1.6 TiMING SYNCHIONIZAEION ...t 154
[.6.1  POINt-tO-POINt OPEraLiON.......ccveeiieeieceiecte et 154
[.6.2  MuUIti-CliQUE OPEXELION ......cveeeeeeeie ettt st 159
[.6.3  Multi-destination OPEration ..........c.cccueveeiieiieeseeie e 160

1.7 S 0] 0= (o TSP 163
[.7.1  Speech performance (Provisional) ..........ccceeeeieieeseece e 163
[.7.2  Voiceband data performanCe..........ccoveiieieiecie s 164

Electronic attachment

. Channel check procedure test vectors
- A-law
- p-law

. SDL diagrams for DCME example

— DCME_TRANSMIT
— DCME_RECEIVE
— DCME_TRANSPARENT

viii Recommendation G.763 (10/98)



I ntroduction

The rapid growth of facsimile traffic placed severe traffic loading conditions on DCME. In response
to this, a new Recommendation G.766 was developed which provides for the introduction of real-
time facsmile demodulation/remodulation in DCME. Certain functions required in
Recommendation G.766 require additions to this Recommendation, and harmonization is required to
align the two Recommendations. The revision of this Recommendation is principally to harmonize it
with new Recommendation G.766. In addition, a number of typographical errors in this
Recommendation have been corrected and it has also been updated in accordance with other ITU-T
actions. This includes deletion of reference to Recommendation G.161, which has been declared
obsolete.

The following modifications were introduced in the 1994 version of this Recommendation:

A few technical improvements were made in response to operator concerns. One technical issue
requiring correction was found in the clause addressing AlIS. Investigation of this issue illustrated
several ambiguous and confusing aspects of 15.11.2 and 15.11.3, and Table 13 which were then
corrected.

A modification of the channel assignment refreshment procedure was introduced to mitigate freeze-
out due to the unavailability of ADPCM decoders in multi-destination applications.

A test threshold for the internal channel check for 16 kbit/s overload operation, which had been
under study, was introduced in 10.1.4 as well as an expanded channel check test that now includes
both A-law and p-law. The optional use of 16 kbit/'s ADPCM for overload control has been made a
requirement with the inclusion of a selective enable/disable control. The corresponding test vectors
are given as electronic files to this Recommendation.

A capability to provide destination selective DLC in a multi-destination operating mode along with a
recommended control algorithm was also introduced to meet operational requirements.

An important issue was that of backward compatibility between equipment conforming to
Recommendation G.763 (1994) and that to Recommendation G.763 (1990). The issues affecting
compatibility include use of the 2-bit ADPCM encoding for overload, destination selective DLC, and
the introduction and recognition of a new bearer type called "fax bank". Recommendation G.763
(1994) includes the means to disable these features and thus provide compatible inter-operation with
equipment conforming to Recommendation G.763 (1990).

Further modifications are introduced in this version. The most significant modification is the
reorganization of the Recommendation. Reorganization is introduced to give flexibility to the users
of the Recommendation. Now the Recommendation can be obtained depending on the purposes,
such as for reference, maintenance or manufacturing.

The contents of the Recommendation’s 1994 version is reorganized into four parts as follows:
- G.763 main body;

- Annex A (Annex A of the 1994 version)

— Appendix | (Annex B of the 1994 version)

- one Supplement (merger of Supplements 1 and 2 of the 1994 version).

The main body is basically the same as the previous version. Some modifications are made to keep
harmonization with other Recommendations, mainly with Recommendation G.766. Also, editorial
changes, including those introduced by the reorganization of the Recommendation, are made.
Annex A SDLs are published as electronic files.

The Supplement is published separately as Supplement 37 to ITU-T G-series Recommendations.
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Recommendation G.763

DIGITAL CIRCUIT MULTIPLICATION EQUIPMENT USING G.726 ADPCM
AND DIGITAL SPEECH INTERPOLATION

(revised in 1998)

1 General

11 Scope

This Recommendation is the specification for digital circuit multiplication equipment (DCME) and
digital circuit multiplication systems (DCMS).

DCME is utilized as a means of augmenting the capacity of digital transmission systems operating
between several ISCs. DCME has al of the following attributes:
- digital speech interpolation;
— low rate encoding (ADPCM);
- dynamic load control arrangement in association with interfacing to an ISC;
- capability to accommodate the following connection types:
i) speech;
i) 3.1 kHz audio (voiceband data and speech);
iii) 64 kbit/s unrestricted (transparent).
The link between two DCMESs is generally one where a highly efficient traffic carrying capability is
required, e.g. along-distance link.

Compression is accomplished by active 64 kbit/s trunk channel assignment and ADPCM encoding,
thereby reducing the nominal transmission channel requirements.

This Recommendation applies to digital circuit multiplication equipment telecommunications
systems and specifies the following major aspects of DCME system design:

a) Network interface requirements:
— traffic capacities;
— trunk and bearer facility interface;
— signaling systems;
— voiceband data modem support;
— echo control.
b) Functional requirements:
— operationa modes;
— system capacity;
— overload strategy;
— noiselevel matching;
— PCM encoding standards conversion;
— time-dlot interchange;
— 64 kbit/scircuit handling;
— ADPCM encoders and decoders;

Recommendation G.763 (10/98) 1



— timing and synchronization;

— dynamic load control;

— maintenance and alarm functions;

— facsimile demodul ation/remodul ation (see Recommendation G.766);

— tandem operation (under study).
C) Performance criteria of DCME system elements such as:

— speech detector;

— control channd!;

— voiceband data detector;

— signalling detector;

— facsimile demodul ation/remodul ation (see Recommendation G.766).
This Recommendation specifies these elements to achieve interworking.

1.2 Purpose

Speech signals occurring on telecommunications links are generally the product of two-way
conversations. It is customary for one talker to pause while the other speaks; thus, an active speech
signal is present on each direction of the trunk channel for only a fraction of the available time. In
addition, even when only one talker is speaking, pauses occur between utterances, so there are times
when the circuit is idle. Measurements show that speech is present on each direction of the trunk
channel approximately 30 to 40% of the time, averaged over a large number of busy trunks. DCME
reduces the transmission capacity needed to handle a multiplicity of telephone trunk channels by
exploiting the low average channel activity by transmitting active speech using ADPCM techniques
and by introducing facsimile demodulation/remodul ation (see Recommendation G.766).

The DCME provides a nominal 5:1 reduction in the transmission capacity required to carry various
mixtures of speech, voiceband data and 64 kbit/s unrestricted channels. An overload strategy
consisting of variable bit rate encoding and dynamic load control techniques is utilized to limit
speech clipping. The DCME data detector discriminates between voiceband data and speech in order
to assign the voiceband data signal to a bearer channel protected against the formation of overload
channels which degrade the voiceband data performance. The DCME aso discriminates between
voiceband data and facsimile in order to introduce facsimile demodulation/remodulation processing.

1.3 Application

This Recommendation is applicable to the design of digital circuit multiplication equipment intended
for, but not limited to, use in an international digital circuit. Freedom is permitted in design details
which are not covered in this Recommendation.

2 Definitions relating to digital circuit multiplication equipment (DCME)

21 digital circuit multiplication equipment (DCME): A genera class of equipment which
permits concentration of a number of 64 kbit/s PCM encoded input trunk channels on a reduced
number of transmission channels (see 2.7).

2.2 digital circuit multiplication system (DCMS): A telecommunications network comprised
of two or more interoperating DCME terminals where each DCME terminal contains a transmit unit
and areceive unit.
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2.3 low rate encoding (LRE): A voiceband signal encoding method, i.e. ADPCM, which
results in a bit rate less than 64 kbit/s, e.g. either 40 kbit/s, 32 kbit/s, 24 kbit/s, or 16 kbit/s.
Conversion between speech signals encoded in PCM at 64 kbit/s and those encoded in ADPCM must
be carried out by means of transcoding processes given in Recommendation G.726.

2.4 variable bit rate (VBR): The capability of the encoding algorithm to dynamically switch
between either 32 and 24 kbit/s or between 24 and 16 kbit/s for speech traffic under control of the
DCME.

2.5 digital speech interpolation (DSI): A process which, when used in the transmit unit of a
DCME, causes a trunk channel (see 2.9) to be connected to a bearer channel (see clause 8) only
when activity is actually present on the trunk channel. This, by exploiting the probability of the
speech activity factor (see 2.15) of trunk channels being less than 1.0, enables the traffic from a
number of trunk channels to be concentrated and carried by a lesser number of time-shared bearer
channels. The signals carried by a bearer channel therefore represent interleaved bursts of speech
signals derived from a number of different trunk channels.

NOTE — A process complementary to DSI is required in the receive unit of a DCME, i.e. assignment of the
interleaved bursts to their appropriate trunk channels.

2.6 DCME frame: A time interval, the beginning of which isidentified by a unique word in the
control channel. The DCME frame need not coincide with the multi-frames defined in
Recommendation G.704. The format specification of the DCME frame includes channel boundaries
and bit position significance.

2.7 transmission channel: A 64 kbit/s time slot within aDCME frame.

2.8 bearer channel (BC): A bearer channel is a unidirectional, digital transmission path from
the transmit unit of one DCME to the receive unit of a second associated DCME used to carry
concentrated traffic between the two DCMEs.

NOTE 1 - A number of bearer channels in each direction of transmission form the both-way link required
between two DCMEs. This link may be, for example, a 2048 kbit/s system.

NOTE 2 — A bearer channel may have any of the following instantaneous bit rates. either 64, 40, 32, 24, or
optionally, 16 kbit/s.

2.9 trunk channel (TC): A unidirectional, digital transmission path (generally short distance)
used for carrying traffic and which connects a DCME to other equipment, e.g. an ISC. Two such
trunk channels (transmit and receive) are needed by 4-wire telephone circuits and constitute a trunk
circuit.

NOTE 1 - Signals carried by atrunk channel will be transmitted at a bit rate of 64 kbit/s.

NOTE 2 — A number of trunk channels in each direction of transmission are required between a DCME and,
for instance, an ISC. These trunk channels may be carried by a number of 2048 or 1544 kbit/s systems.

2.10 intermediate trunk (IT): A channel mapping designation which ranges between 1 and 216
which relates each trunk channel to an interna numbering designation used within the DCME for
conveying trunk channel to bearer channel connectivity viathe control channel (see 2.13).

211 assignment message: The message specifying the interconnections required between trunk
channels and bearer channels.

2.12  assignment map: A record, held in a memory of a DCME, of the interconnections required
between trunk channels and bearer channels. This record is dynamicaly updated in real time in
accordance with the traffic demands made on the DCME.
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2.13 control channel (CC): A unidirectional transmission path from the transmit unit of one
DCME to the receive unit of one or more associated DCMES which is dedicated primarily to
carrying channel assignment messages. In addition, the control channel transmits other messages
such as idle noise levels, dynamic load control, alarm messages and, optionally, line signalling
information.

NOTE — An aternative name for control channel is "assignment channel”.

2.14  ensemble activity: The ratio of the time active signals and their corresponding hangover
time and front end delay occupy the trunk channels to the total measuring time, averaged over the
total number of trunk channels included in the measurement.

2.15  speech activity factor: The ratio of the time active speech signals with their corresponding
hangover time and front end delay occupy a trunk channel to the total measuring time, averaged over
the total number of trunk channels carrying speech signals.

2.16 voiceband data ratio: The ratio of the number of trunk channels carrying voiceband data
signalsto the total number of trunk channels averaged over afixed interval of time.

217 64 Kkbit/s unrestricted digital data ratio: The ratio of the number of trunk channels
carrying 64 kbit/s unrestricted digital data signals to the total number of trunk channels averaged
over afixed interval of time.

2.18 DCME overload (mode): The condition when the number of input trunk channels
instantaneoudly active carrying speech exceeds the number of 32 kbit/s channels available for
interpolation.

2.19 overload channels. The additional bearer channel capacity which is generated using VBR
encoding to minimize or eliminate DSI competitive clipping.

2.20 average bits per sample: The average number of encoding bits per sample computed over a
given time window for the ensemble of active interpolated bearer channels within a given
interpolation pool. Only bearer channels carrying speech are included in this calculation.

2.21 transmission overload: The condition when the average bits per sample goes below the
value set in accordance with speech quality requirements.

2.22  freeze-out: The condition when atrunk channel becomes active and cannot immediately be
assigned to a bearer channel, due to lack of available transmission capacity.

2.23  freeze-out fraction (FOF): The ratio of the total time that the individual channels
experience the freeze-out condition to the total time of the active intervals and their corresponding
hangover times and front end delays, for all trunks over afixed interval of time.

2.24  interpolation gain (1G): The trunk channel multiplication ratio which is achieved through
DSl. The IG is the ratio of the number of trunk channels to the number of DCME bearer channels
where the same signal encoding rate is used for trunk and bearer channels. The achievable gain
depends on the ensembl e activity and the system size.

2.25 transcoding gain (TG): The transmission channel multiplication ratio which is achieved
through LRE, which effectively creates a number of low rate encoded bearer channels which is
greater than the number of available transmission channels. When only a transcoding process
conforming to the 32 kbit/s portion of Recommendation G.726 is used, the TG will equal 2. When
no transcoding is used, the TG will equal 1. When overload channels are created, the TG will be
greater than 2.
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226 DCME gain (DCMG): The trunk channel transmission multiplication ratio, which is
achieved through application of DCME, including LRE and DSI. Hence, DCMG =TG - IG.

2.27 clique: A set of bearer channels which are associated with a set of trunk channels which are
independent in operation and control from other bearer channels. The set of trunk channels is
directed to a single destination.

NOTE — An aternative term for cliqueis "bundle".

2.28  multi-clique mode: A DCME operational mode in which more than one clique is used when
each clique is associated with a different destination.

2.29 multi-destination mode: A DCME operationa mode where traffic is exchanged between
more than two (2) corresponding DCMEs simultaneously and trunk channel traffic is interpolated
over a pool of available bearer channels for al destinations having traffic in the pool. The transmit
trunk channels are designated to receive trunk channels at corresponding locations.

2.30 Silence elimination: When voiceband data traffic is recognized on a trunk channel, the
DCME sets a long hangover time to ensure that no clipping will occur in case of half-duplex
transmission.

In many cases (e.g. facsimile group 3 transmission), the backward direction is mainly used for the
transmission of acknowledgements, and the return trunk channel has therefore a very low rate of
activity. If the long hangover time was still in operation, there would be a significant waste of bearer
capacity.

The use of a second hangover time, shorter than the initial one, will allow making the bearer capacity
on the backward direction available to the interpolation pool, and is called silence elimination.

231 facsimile demodulation/remodulation: Processing introduced in a DCME where facsimile
traffic is discriminated from voiceband data; subsequently demodulated to recover the baseband
digital signal; time-division multiplexed into 32 kbit/s DCME bearers; demultiplexed in the DCME
receive unit; and remodulated using the same modulation scheme as used on the origina signal
received by the DCME transmit unit.

3 DCME functions

31 General

This Recommendation defines DCME which provides circuit multiplication by means of ADPCM
and DSI.

For operation between Administrations using 2048 kbit/s interfaces, the channel side (bearer)
interface to/from the DCME shall be based on the 2048 kbit/s interface.

For operation between Administrations using 2048 kbit/s interfaces and Administrations using
1544 kbit/s interfaces, the channel side (bearer) interface to/from the DCME will be based on the
2048 kbit/s interface.

For operation between Administrations using 1544 kbit/s interfaces, the channel side (bearer)
interface to/from the DCME may be based on either the 1544 kbit/s or the 2048 kbit/s interface
depending on bilateral agreement.

There may be operational difficulties with ISC/IDCME interworking depending on whether the
DCME is type 1, where the DCME cannot communicate with the ISC, or type 2, where it can, as
defined in Recommendation Q.50.
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3.2 Purpose

The purpose of DCME is to provide maximum effective use of transmission facilities in the digital
operating environment, using DSI and LRE techniques. At a minimum, the DCME functions shall
include:

- interpolation of speech signals (DSI);
- transcoding of 64 kbit/s PCM to ADPCM when applicable;
- the means to be compatible with ISDN connection types given in 1.1:
i) speech,
i) 3.1 kHz audio (voiceband data and speech),
1ii) 64 kbit/s unrestricted,;
- one or more of the following operating modes:
i) point-to-point,
i) multi-clique,
iii) multi-destination;
- speech detection;
- voiceband data detection;
- facsimile demodul ation/remodul ation (see Recommendation G.766);
- ameans for transmit detection and receive injection of background noise;
- the means to accommodate non-interpolated pre-assigned traffic;
— ameans for inter-terminal communication (control channel);

— a means for exchanging signals with an ISC for 64 kbit/s unrestricted traffic, DLC, and
aarms;

- time-dlot interchange;

— the ability to transport the following signalling systems:
i) ITU-T No. 5,
i) ITU-T No. 6 (both analogue and digital versions),
iii) ITU-T No. 7,
iv) R1(Note),
v) R2(Note).

NOTE - ITU-T Signaling Systems R1 and R2 may be transported, but each will require its own special
interface. It is recommended that the transmission of line signals is performed using special messages in the
control channel.

The DCME will perform processing on traffic between the trunk interface and bearer interface as

defined in Table 1 and explained below:

a) Speech traffic is ADPCM encoded and subject to DSI. The bit rate of individual bearer
channels provided for speech is instantaneously either 32, 24, or 16 kbit/s, depending on
traffic loading. If the 16 kbit/s overload feature is activated, the bit rate of the bearer
channels provided for speech is 24 kbit/s or 16 kbit/s, depending on traffic loading.

b) Voiceband data traffic is initially subject to DSI. Bearer channels provided for traffic
recognized as voiceband data are ADPCM encoded at 40 kbit/s and are protected against bit
reduction and clipping.
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f)

9)

Facsimile traffic is initially treated as voiceband data traffic. Once it is recognized as
facsimile traffic it may be processed in accordance with Recommendation G.766. If
demodulation is possible, bearer channels called fax banks (see clause 5/G.766) are provided
for demodul ated facsimile traffic and they are protected against bit reduction and clipping.

64 kbit/s unrestricted traffic may be connected on demand to bearer channels transparently
(not subjected to DSI and ADPCM) if an out-of-band control system to/from the ISC is
provided to identify the relevant trunk channel.
64, 40 and 32 kbit/s channels may be pre-assigned for leased line services which are not to
be subjected to DSI. Optionally, 24 kbit/s or 16 kbit/s pre-assigned channels may be used for
maintenance purposes only. (They are also not subjected to DS but are intended to be used
only during out-of-service operation.)
ITU-T Signalling System No. 5 will be passed transparently through the DCME. ITU-T
Signalling Systems Nos.6 and 7 can be accommodated through 64 kbit/s pre-assigned
channels.
If provided with optiona user signalling modules (USMs), the DCME will convey line
signalling information within the control channel. Two USMs are presently considered: R1
USM and R2 USM (see Note).
Table /G.763 — DCME traffic handling
Traffic type Dynamic assignment Pre-assignment
Speech 32 kbit/s ADPCM with DS 32 kbit/s ADPCM
24 and 16 kbit/s ADPCM with DSI | (Note 3)

3.1 kHz Audio (Voice-band data) | 40 kbit/s ADPCM 40 kbit/'s ADPCM or

(Note 1) 32 kbit/'s ADPCM

Group 3 Fax (Note 5) 32 kbit/s transparent fax banks

64 kbit/s unrestricted 64 kbit/s on-demand (Note 2) 64 kbit/s Pre-assigned

NOTE 1 — 40 kbit/s ADPCM will accommodate voiceband data at rates <9.6 kbit/s. 32 kbit/s
ADPCM (pre-assigned only) will accommodate voiceband data at rates <4.8 kbit/s.

NOTE 2 — Subject to the provision of adedicated control system to/from the | SC.
NOTE 3 - 24 or 16 kbit/s ADPCM pre-assignment may be used for maintenance purposes only.

NOTE 4 — Specia arrangements for prevention of quantization distortion unit (QDU) accumulation

when DCMEs are operated in tandem are under study.
NOTE 5 — Facsimile traffic is processed in accordance with Recommendation G.766

The actual circuit multiplication gain achieved will be dependent upon traffic loading, speech
activity, the percentage and type of voiceband data (e.g.facsimile traffic with and without
demodul ation/remodulation), the number of on-demand unrestricted 64 kbit/s channels, the number
of pre-assigned channels, and the size of the interpolation pools.

The total delay associated with the establishment of dynamically assigned ADPCM encoded bearer
channels by the transmit DCME shall not exceed 30 ms. The tota delay associated with the
establishment of dynamically assigned ADPCM encoded bearer channels by the receive DCME shall
not exceed 15 ms. The delay values exclude the effects of Doppler and plesiochronous buffers and
exclude the delays associated with the establishment and disestablishment of demand assigned
64 kbit/s unrestricted circuits. For the case of facsimile demodulation/remodulation, the associated
processing delay is given in clause 8/G.766.
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4 Operational modes

4.1 General
The following modes of operation are described:

a) point-to-point;

b) multi-clique;

C) multi-destination; and
d) interoperation.

The DCME multiple destination capability for multi-cligue and multi-destination modes is
summarized in Table 2.

Table 2/G.763 — DCME multiple destination capability
for multi-clique and multi-destination modes

a) Transmit
Total No. No. of pools No. of destinations
destinations in bearer in pool
Multi-clique 1 1 1
2 2 1,1
Multi-destination 4 max. 1 lto4
2 1t03,1
b) Receive
Total No. No. of received No. of poolsin
of origins bearers each bearer
Multi-clique 2 max. 1 lor2
Multi-destination 4 max. 4 max. 1

4.1.1 Point-to-point mode
See Figure 1.

N trunk TX Rx N trunk
channels Unit Unit :> channels

DCME DCME

T1527750-97
N/G transmission channels
Where G = DCME Gain (DCMG)

Figure 1/G.763 — Point-to-point mode
(only one direction shown)

41.1.1 Point-to-point

Using Figure 1 for reference, the transmit side DCME concentrates N trunk channels at 64 kbit/s into
N/G transmission channels. The transmission channels represent a number of time-shared variable
bit rate (bearer) channels which are grouped into a primary rate multiplex format.

At the recelve side, the recelving DCME simply demultiplexes the primary rate format and
reconstitutes the N trunk channels from the N/G transmission channels.
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4.1.2 Multi-cligue mode

See Figure 2.
DCME No. 1 Transmission DCME No. A
| channels —
A
N1A N1A/G1A N1A NA
N1 trunk
trunk  — channels
channels (NA =N1A + N2A)
N1B N1B/G1B N2A
—4un|t Static TS | Rxunit 17—
or
DCME No. 2 pre-sorter DCMENo. B
N2A N2A/G2A [ | N1B
N2 NB
trunk S— | trunk
channels chanrlels
N2B N2B/G2B| | N2g (NB=NI1B+N2B)
— [ Txunit Tra?]smizgl'on Rxunit T——
channels
Transmitting Receiving
stations » stations T1527760-99

Figure 2/G.763 — M ulti-clique mode
(only one direction shown)

4.1.2.1 Multi-cligue mode

In this mode, the pool of bearer channels is subdivided into two independent pools (cliques) of fixed
capacity, each being for an individual destination. While the aggregate bearer bit rates for both the
transmit side and the receive side are equal, the DCMG of each clique may be different since this
gain is a function of the number of input channels to be routed within each clique. It is desirable to
[imit the number of cliques within a primary rate bearer to two. Figure 2 indicates one form of this
approach in which the primary rate bearer circuit is assumed to be available to each of the DCM
nodes, but each node has the capability of preselecting the traffic that is intended for it. The multi-
cligue mode may be useful to prevent QDU accumulation when DCME terminals are operated in
tandem. This subject is under study.
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41.3 Multi-destination mode

See Figure 3.
DCME No. 1 DCME No. A
N1 — N1/G1 transmission channels
trunk / N1A K
channels N1/G1 ; * trrl: e
(N1 =N1A + N1B) Pre | N2a  Channels
N_l selector :
G1 /
TX unit RX unit
DCME No. 2 DCME No. B
]
]
]
|
]
)
N2
. e T
Pre- N1B
trunk sdlector | : N trunk
(N2 =N2A + N2B) N2/G2 transmission channels \
TX unit . Rxunit
T1527770-99
Transmitting > Receiving
stations stations

Figure 3/G.763 — Multi-destination mode
(only one direction shown)

4131 Multi-destination mode

In this mode, the input trunk channels are interpolated over a common pool of bearer channels,
regardless of their destination. The input trunk channels are destination pre-assigned so that they
may be routed to the appropriate destination in accordance with the control channel messages. This
operational mode permits higher DCMG than the multi-cliqgue mode but its usefulness is limited if
the DCME islocated at the ISC.

4.1.4 Interoperation

DCME with the multi-destination option shall interwork with DCME of the point-to-point option
when the multi-destination DCME is configured with a single destination pool. The single
destination pool shall be used for interworking.

DCME with the multi-destination option shall interwork with DCME of the multi-clique option
when the multi-destination DCME includes a single destination pool. The single destination pool
shall be used for interworking.

An important issue is the inter-operability of equipment conforming to Recommendation G.763
(1994 or later version) and equipment built to Recommendation G.763 (1990). The items affecting
compatibility are the following:

1) The use of 16 kbit/s, which may not be available in DCMEs built to Recommendation G.763
(1990). If one or more corresponding DCMESs in the multi-destination mode are not capable
of operating with 2-bit overload channels, an operationa problem will occur unless all units
in the network are operated without 2-bit overload channels.
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2) The addressing scheme used in this Recommendation for sending DLC messages to the
remote DCMEs [no addresses are used for DLC messages in Recommendation G.763
(1990)]. If one or more corresponding DCMESs in the multi-destination mode are not capable
of recognizing or generating destination selective DLC messages, an operational problem
will occur unless the unit(s) conforming to Recommendation G.763 (1994 or later version)
have the destination selective DLC feature disabled.

3) The use in this Recommendation of a new bearer channel type, the fax bank. In DCMEs
built to Recommendation G.763 (1990), the information contained in the fax banks will not
be recovered because of the lack of a facsmile demodulation/remodulation capability.
Furthermore, the Control Channel message for the assignment of a fax bank will not be
recognized, with a consequent mismatch in the overload bit mapping that will cause an
operational problem preventing the proper recovery of overload traffic.

4) The use in this Recommendation of both A-law and p-law encoding in the channel check
test. In DCMEs built to Recommendation G.763 (1990), the channel check test is limited to
A-law. An operational problem will occur when equipment conforming to the 1994 version
of this Recommendation is used on p-law links with equipment conforming to
Recommendation G.763 (1990) because the channel check test will fail. Selection of A-law
or u-law is global and not on a per clique basis, whereas the channel check test may be
enabled or disabled on a clique basis.

Backward compatibility between equipment built to this Recommendation and to
Recommendation G.763 (1990) is provided. This is achieved through the following features of this
Recommendation:

1) The 16 kbit/s ADPCM overload channel capability can be either enabled or disabled per
clique (transmit and receive) upon user selection.

2) The addressing scheme used for sending DLC messages to the remote DCMES can be either
enabled or disabled upon user selection.

3) The facsimile demodulation/remodulation function, and, consequently the generation of fax
banks, can be either enabled or disabled per clique upon user selection.

4) The channel check test may be enabled or disabled per clique upon user selection.

This mode of operation is undesirable in a multi-destination network because use of asingle DCME
conforming to Recommendation G.763 (1990) will force all DCMEs to operate without benefit of
any new features. In order to avoid this undesirable operating mode, it is strongly recommended that
when equipment conforming to the 1990 version of this Recommendation interworks with
equipment conforming to the 1994 version of this Recommendation, the multi-clique mode be used
for the link between the old and new equipment. Thiswill permit the second clique on the equipment
conforming to Recommendation G.763 (1994 or later version) to operate in a multi-destination mode
to other equipment conforming to Recommendation G.763 (1994 or later version) and enjoy the
advantages of the new features.

4.2 Modes of assignment of channelsto the bearer structure

4.2.1 Preassignment

It shall be possible to pre-assign 64 kbit/s trunk channels to 64 kbit/s bearer channels in the pool
(8 bits within the bearer frame). The number of pre-assigned 64 kbit/s trunk channels shall be preset
under operator control from zero to the maximum number of complete 8-bit time slots within the
pool in increments of one 64 kbit/s channdl.
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It shall be possible to pre-assign 64 kbit/s trunk channels to 40 kbit/s bearer channels in the pool
(5 bits within the bearer frame structure). The number of pre-assigned 40 kbit/s bearer channels shall
be preset under operator control from zero to the maximum determined by the pool size in
increments of one 40 kbit/s channdl.

It shall be possible to pre-assign 64 kbit/s trunk channels to 32 kbit/s bearer channels in the pool
(4 bits within the bearer frame). The number of pre-assigned 32 kbit/s bearer channels shall be preset
under operator control from zero to a maximum determined by the pool size in increments of one
32 kbit/s channd.

As an option it shall be possible to pre-assign 64 kbit/s trunk channels to 24 kbit/s or 16 kbit/s bearer
channels in the pool. Each 24 kbit/s or 16 kbit/s bearer channel will occupy the most significant three
bits or two bits respectively of a 32 kbit/s pre-assigned bearer channel and will be used for
maintenance purposes only. The number of pre-assigned 24 kbit/s or 16 kbit/s bearer channels shall
be preset under operator control from zero to a maximum determined by the pool size in increments
of one 32 kbit/s bearer channel.

4.2.2 Dynamic assignment

The DCME shall be capable of assigning on-demand 64 kbit/s unrestricted traffic to 64 kbit/s bearer
channels in the pool (8 bits within each bearer frame) using an out-of-band control facility between
the ISC and the DCME for seizure/release of 64 kbit/s bearer channels as defined in clause 5. The
provision of the ISC control facility is at the users option. The transmit and receive assignment
processes are described in clauses 6, 7 and 8.

The DCME shall be capable of dynamically assigning voice traffic within 64 kbit/s trunk channels to
bearer channels at bit rates of 32, 24, and 16 kbit/s in each pool (4 bits, 3 bits or 2 bits within each
bearer frame). The transit and receive assignment processes are described in clauses 6 and 7.

The DCME shall be capable of dynamically assigning voiceband data traffic within a 64 kbit/s trunk
channel to 40 kbit/s bearer channels (5 bits within each bearer frame). The transmit and receive
assignment processes are described in clauses 6 and 7.

The DCME shall be capable of dynamically assigning facsimile traffic within a 64 kbit/s trunk
channel to fax banks (if demodulation/remodulation is possible). The demodulation/remodulation
process is described in Recommendation G.766. The transmit and receive assignment processes are
described in clauses 6 and 7.

5 I nterface requirements

The DCME shall be interconnected with a local or remote ISC(s) by means of the trunk interface
equipment and a DCME-ISC signalling system. There is a maximum channel capacity of 216 trunk
channels as a consequence of fundamental limitations in the assignment message numbering scheme.
Therefore, the trunk interface equipment shall be capable of accommodating seven 2048 kbit/s
primary multiplex streams or nine 1544 kbit/s primary multiplex streams.

Trunk channels (TCs) are related one-to-one to the intermediate trunks (ITs) by a TC-to-IT mapping
facility within the DCME to permit configuration control of the trunk time slots and to adopt a
channel numbering convention for DCME-to-DCME operation.

Loca ITs are used by the transmit DCME and are identified within the DCME-to-DCME control
channel messages. Remote ITs are received in the control channel messages from corresponding
DCMEs.

In the case of interworking between the 1544 kbit/s and 2048 kbit/s hierarchies on the same DCME,
it isrecommended in Recommendation G.802 that the bearer system be 2048 kbit/s.
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There may be operational difficulties with ISC/IDCME interworking depending on whether the
DCME is type 1, where the DCME cannot communicate with the ISC, or type 2, where it can, as
defined in Recommendation Q.50.

51 Transmission interface: trunk side

5.1.1 Trunk sideinterface at 2048 kbhit/s

a) The electrical characteristics shall comply with Recommendation G.703. The test |oad
impedance shall be either 75 Q unbalanced or 120 Q balanced depending on the user

requirement.
b) The frame structure shall comply with Recommendation G.704.
C) The encoding law for voice frequency signals shall conform to the p-law system described

in Recommendation G.711.

5.1.2 Trunk sideinterface at 1544 kbit/s

a) The electrical characteristics shall comply with Recommendation G.703. The line code
adopted shall be either AMI or B8ZS depending on the user selection.

b) The frame structure shall comply with Recommendation G.704. The multi-frame size shall
be either 24 frames or 12 frames depending on the user selection.

C) The encoding law for voice frequency signals shall conform to the p-law system described
in Recommendation G.711.

5.2 Transmission interface: bearer side
5.2.1 Bearer sideinterface at 2048 kbit/s

5211 General

For the point-to-point and multi-cliqgue modes, the bearer interface shall consist of one 2048 kbit/s
interface on the transmit side and one 2048 kbit/s interface on the receive side.

For the multi-destination mode, the bearer interface shall consist of one 2048 kbit/s interface on the
transmit side and one to four 2048 kbit/s interfaces on the receive side.

5.2.1.2 Electrical characteristics

The electrical characteristics shal comply with Recommendation G.703. An optional non-return-to-
zero (NRZ) electrical interface may be provided for special applications. The test load impedance
shall be either 75 Q unbalanced or 120 Q balanced depending on the user requirement.

5213 Bearer framestructure

The bearer frame structure shall comply with Recommendation G.704. Time slot 0 shall be used as
recommended in Recommendation G.704 and time slots 1 to 31 shall carry control channels and
traffic according to the DCME frame structure.

5.2.2 Bearer sideinterface at 1544 kbit/s

5221 General

For the point-to-point and multi-cligue modes, the bearer interface shall consist of one 1544 kbit/s
interface on the transmit side and one 1544 kbit/s interface on the receive side.

For the multi-destination mode, the bearer interface shall consist of one 1544 kbit/s interface on the
transmit side and one to four 1544 kbit/s interfaces on the receive side.

Recommendation G.763 (10/98) 13



5.2.2.2 Electrical characteristics

The electrical characteristics shal comply with Recommendation G.703. An optional non-return-to-
zero (NRZ) dectrical interface may be provided for special applications.

Due to the compressed nature of the DCME bearer interface and the necessity for 64 kbit/s
unrestricted channel transmission, robbed-bit zero code suppression (ZCS) line coding techniques
are prohibited on the 1544 kbit/s bearer channel interface. Only bipolar eight zero substitution
(B8ZS) or zero byte time dot interchange (ZBTSI) line coding techniques are permitted.

5223 Bearer framestructure

The bearer frame structure shall comply with Recommendation G.704.

Provisions shall be included in the bearer frame structure to accommodate control channels and
traffic according to the DCME frame structure.

The 193rd hit shall be used for frame synchronization as recommended in Recommendation G.704.

53 Signalling interfacesto switching equipment (I1SC)

The choice of interface is left for each Administration to define within the constraints of their
transmission facilities and | SCs.

The signalling interface to the switching equipment is dependent on the capability of the ISC and the
facilities between the ISC and the DCME (see Recommendation Q.50).

531 DCME-ISC signalling interface functions

The following groups of functions are defined in Recommendation Q.50.

5.3.1.1 Transmission resour ce management

Facilitates the dynamic load control process within the ISC and the DCME concurrently, based on
the status of the traffic loading on the DCME system. The requirements for this function are given in
clause 9.

5.3.1.2 Seizurelrelease of 64 kbit/scircuits (see Note)

Used in the DCME for the generation of internal assignment and disconnection messages and in the
ISCs for the validation of circuit seizure selection/release based on acknowledgement from the
DCME. The requirements for this function are given in clause 8.

NOTE - If the implementation of the ISC does not permit seizure/release of 64 kbit/s circuits, the provision of
64 kbit/s circuits may be accomplished under bilateral agreement by pre-assignment.

5.3.1.3 Maintenanceinformation

Facilitates information exchange between the DCME and the ISCs pertaining to the maintenance
status. Maintenance status information may be exchanged between the DCME and the ISC. This
function may include the transfer of circuit supervision and alarm conditions referred to in clause 15.

The DCME-ISC signalling system consists of one or more control links, a DCME control interface
within the ISC and a switching centre interface (SCI) within the DCME. The selection of the
DCME-ISC signalling system, including the physical and electrical interface characteristics, are at
the users option. To permit this, the SCI is defined with minimum functional requirements. Refer to
Figure 4.
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NOTE — These signal indications are available at this interface but may not all be used.

Figure 4/G.763 — Switching centreinterface unit

5.3.2 External and internal messages/indications

The SCI shall process the following external information elements (between the DCME and the ISC)

and the following internal messages/indications (within the DCME).

Depending on the

characteristics of the chosen DCME-ISC signalling system, all of the following required external

information elements may not be used.

External information e ement
(Recommendation Q.50)

Capacity for speech available

Capacity for speech not available

Capacity for 3.1 kHz voiceband data available
Capacity for 3.1 kHz voiceband data not available
Capacity for 64 kbit/s unrestricted available
Capacity for 64 kbit/s unrestricted not available
Seizure/select 64 kbit/s circuit

Seizure/select 64 kbit/s positive acknowledged
Seizure/select 64 kbit/s negative acknowledged
Release 64 kbit/s circuit

Release 64 kbit/s circuit acknowledged

Acronym
SA

SNA
VDA
VDNA
UCA
UCNA
S64
S64Ack
S64NACck
R64
R64Ack

Recommendation G.763 (10/98)

15



Circuit out-of-service Out-of-service

Circuit back-in-service Back-in-service
I nter nal messages/indications Acronym
Activate DLC for voice/voiceband data traffic ADVD
Deactivate DLC for voice/voiceband data traffic DDVD
Activate DLC for 64 kbit/s traffic AD64
Deactivate DLC for 64 kbit/straffic DD64

The interaction of these external information elements with the on-demand 64 kbit/s circuit handler
(TCH), the dynamic load control (DLC) function and the operations and maintenance function is
described in clauses 8, 9 and 15, respectively.

The format of all signals and messages is dependent upon the internal DCME design implementation
and the chosen signalling interface, and is therefore not specified herein.
5.3.3 Circuit numbering trandation

The SCI will perform the trandlation between the internal DCME IT numbering and the trunk
channel identification used for the selected DCME-ISC signalling system. This trandation will be
performed for any signalling function that requiresindividua trunk channels to be identified.

5.34 Transmission resource circuit mapping

The SCI will perform the mapping between each destination to which internal DLC messages apply
and the primary multiplex streams, trunk channels, or time slots (depending on the selected
signalling system) to which the associated externa information elements apply. This mapping will
make use of the TC-IT map information resident in the DCME described in 15.1.

54 M an-machineinterface

The DCME shall contain a system command structure which serves as a menu-driven interface
between internal functions and the system operator. Typicaly, two V24 ports are necessary to
provide operator access to the equipment: one for a display terminal and one for a printer.

55 Operationsfunction interface

55.1 Trunk sideoperation at 2048 kbit/s or 1544 kbit/s

The utilization of spare bits for monitoring and error protection shall be in accordance with
Recommendations G.704 and G.706.

55.2 Bearer side

5,5.2.1 Singledestination mode
The utilization of spare bits for monitoring and error protection is under study.

55.2.2 Multi-clique or multi-destination mode
The utilization of spare bits for monitoring and error protection is under study.
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5.6 L ocal alarmsinterface

The DCME must present alarms to the local entity according to the user’s requirement. The choice of
the physical/electrical interface is to be decided by the individual Administration. In the case of
individual voltage-free loop alarms, the categories of alarm in Recommendation G.803 should be
included. In the case of a serial alarm interface, it is recommended to provide as a minimum the
following signals:

a) initial occurrence of an alarm in the monitored DCME;
b) initial occurrence of aclear in the monitored DCME;
C) receipt of a data request from the local entity;

d) initial system power-on.

NOTE - It is intended to study the inclusion of telecommunications management network (TMN) protocols
and interface requirementsin future DCM E Recommendations.

5.7 External clock interface

5.7.1 DCME working with 2048 kbit/stransmission interfaces

The external clock interface shall comply with 10.3/G.703. The test load impedance shall be either
75 ohms unbalanced or 120 ohms balanced depending on the user requirement.

5.7.2 DCME working with 1544 kbit/stransmission interfaces

The timing is normally derived from an incoming digital link at 1544 kbit/s complying with
clause 2/G.703. Where required, an external clock interface may be provided.

5.8 DCME frame structure

5.8.1 2048 kbit/sstructure

The bearer structure shall be compatible with the format specified in Recommendation G.704. The
bearer structure shall contain 32 consecutively numbered 8-bit time slots, from 0 to 31. Time slot O
shal be wused for frame synchronization and special functions in accordance with
Recommendation G.704. Time dlots 1 through 31 shall be used to carry the DCME control
channel(s) and traffic. The control channels are comprised of a unique word and a control channel
message as described in clause 11. In all figures used to illustrate the bearer frame structure, the left-
most bit shall be transmitted first.

Sixteen 125 us bearer frames constitute one 2.0 ms DCME frame. The DCME frame is not required
to be aligned with the multiframes defined in Recommendation G.704. The beginning of the DCME
frameisidentified by a unique word in the control channel(s).

5.8.2 1544 kbit/s structure

The bearer structure shall be compatible with the format specified in Recommendation G.704.
Alternatives for 24-frame multiframe structure or 12-frame multiframe structure will be as agreed
upon by the users. The bearer structure shall contain a framing bit (F-bit) and 24 consecutively
numbered 8-bit time slots, from 1 to 24. The F-bit shall be used in accordance with Recommendation
G.704. Time slots 1 through 24 shall be used to carry the DCME control channel(s) and traffic. The
control channel(s) is/(are) comprised of a unique word, and a control message as described in
clause11. In all figures used to illustrate the bearer frame structure, the left-most bit shall be
transmitted first.

Sixteen 125 ps bearer frames constitute one 2.0 ms DCME frame. The DCME frame is not required
to be aligned with the multiframes defined in Recommendation G.704. The beginning of the DCME
frame isidentified by a unique word in the control channel(s).
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5.9 BC numbering and use of the bearer frame

As shown in Figure 5 for the 2048 kbit/s structure and Figure 6 for the 1544 kbit/s structure, one or
two pools may be formed. Each pool shall contain an integer number of 8-bit time dlots. The first
8-bit time slot of the first pool shall be TS1. The last 8-bit time slot of the second pool shall be TS31
(2048 kbhit/s structure) or TS24 (1544 kbit/s structure). The upper boundary of the first pool and the
lower boundary of the second pool shall be independently programmable (pre-set) at 8-bit time slot
boundaries (see Note). Each pool will contain an even number of contiguous 4-bit time dots. The
left-most 4-bit time slot shall carry the control channel as specified in clause 11. The remaining 4-bit
time dots of the pool are bearer channels (BCs) and are used to carry traffic.

NOTE — The entire bearer structure need not be utilized by the pool(s). The unused portion of the bearer will
contain an integer number of 8-bit time slots. This flexibility facilitates received pool sorting by a PCM cross-
connect.

In the case where a bearer structure contains two pools (two control channels), transmit pools shall
be mutually DCME frame aligned. Receive pools may not be mutually DCME frame aligned.

The normal range BCs of a pool are consecutively numbered from 1 to p, with BC No. 1 being the
4-bit dot next to the control channel and p the total number of 4-bit dots in the pool, excluding the
control channel. This numbering scheme is shown in Figures 5 and 6. The BC number contained in
the assignment message can either be in the range 1 through 61 (normal BC numbering range) or in
the range 64 through 124 (overload BC numbering range). If the 2-bit encoding mode is disabled, the
overload BC numbering range is from 64 to 83. BCs in the normal range may consist of either 8, 5,
4, 3, or 2 hits. These hits are obtained from bits of the bearer frame as described below.

BCs in the overload range may be disconnected or connected. If disconnected, they will not be
associated with any bit of the bearer structure. If connected, they may consist of either 4-, 3-, or 2-bit
channels and will be associated with bits of the bearer frame as discussed later.

The criteria for associating the BC contained in the assignment message to bits within the bearer
structure are as follows.

Pool
1 L (]
| Size (p + 1) 4-bit time slots | Unused
J L
BC|BC|BC|BC|BC|BC i BC|BC|BC
TSO
Cc312345 6o ii e oo [P2p-1p
r
Pool 1 Pool 2
Size (n + 1) 4-bit time slots Unused Size (m + 1) 4-bit time slots
TS1 | . TS31
¢dBciBC|BC|BC(BC(BC BC|BC|BC| i cdBc|Bc|Bc|BC BC|BC|BC|BC|BC|BC
TS0 1|23 [4[5]6] " |[ngngn i 112]1314]... [mgdm4m3m-Am-1 m
4

T1527790-97

NOTE 1 — The boundary of Pool 1 and the lower boundary of Pool 2 are at the boundaries of 8-bit time slots within the

G.704 bearer frame structure. Unused portions of the bearer frame will also be integers of 8-hit time slots.

NOTE 2 — Left-most bits are transmitted first. Bit 1 of TS0, as defined in Recommendation G.704, is transmitted first.

NOTE 3 — For the specia case of tandem operation, the arrangement of the channels for Pool 2 may be modified. Thisis under study.

Figure5/G.763 — DCME bearer frame structure and BC numbering scheme
2048 kbit/s bearer interface
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Pool

| Size (p + 1) 4 bit time slots Unused |
J L
E ¢4sc|Bc|BC|BC|BC(BC i BC|[BC|BC
il 1[2(3]|4]|5|6[eee ii eeo (P21 P
i
Pool 1 Pool 2
Size (n + 1) 4-bit time slots Unused Size (m + 1) 4-bit time slots
TS1 TS24
V, - V,
BC|BC|BC|BC|BC|BC BC|BC|BC| !! BC|BC|BC|BC BC|BC| BC|BC| BC|{BC
Frame (O |2 37 a5 6 |-+ [maAnd 0| Ji 12|34+ |msmamgmanal m

H T1527800-97

NOTE 1 - The boundary of Pool 1 and the lower boundary of Pool 2 are at the boundaries of 8-bit time dots within the G.704

bearer frame structure. Unused portions of the bearer frame will also be integers of 8-bit dots.

NOTE 2 — Left-most bits are transmitted first. The F-bit, as defined in Recommendation G.704, istransmitted first.

NOTE 3 — For the special case of tandem operation, the arrangement of the channels for Pool 2 may be modified. Thisis under study.

Figure 6/G.763 — DCME bearer frame structure and BC numbering scheme
1544 kbit/s bearer interface

59.1 8-bit (64 kbit/s) BCs

These are used for the assignment of unrestricted 64 kbit/s ITs. The BC number in the assignment
message indicates the BC (even number) which carries the first 4 bits (nibble) of the 8-bit sample.
The second nibbleis carried by the next higher BC. Refer to Figure 7.

BCo BCo+1

TS0 [cC by | by | by | by by | by | by | b !

\ 8 bitg'sample

MSB| 2 3 4 5 6 7 |LSB

T1509280-92

Figure 7/G.763 — 64 kbit/s (8 bits/sample) bearer channel

59.2 5-bit (40 kbit/s) BCs

These are used for the assignment of voiceband data ITs. The BC number in the assignment message
indicates the bearer which carries the first 4 bits of the 5-bit sample. The 5th bit (LSB) is obtained
from a different bearer which is independently assigned as a bit bank. The bit bank constitutes a bit
pool providing one bit for up to four data channels. The selection of the 5th bit for a data IT is
regulated by the DCME processes. Refer to Figure 8.
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TSO (CC ' bo | by | by | by by |y | by |bg

5 bitg'sample \//

MSB| 2 3 4 | LSB

T1509290-92

Figure 8/G.763 — 40 kbit/s (5 bits/sample) bearer channel

5.9.3 Normal range 4-bit BCs

These BCs are used for the assignment of bit and fax banks. The IT number in the assignment
message indicates that the BC is used to perform the bit bank or fax bank function.

59.3.1 4-bit bank BCs

These BCs are used to carry the 5th bit (LSB) of voiceband data. These BCs are identified by the IT
No. 250 in the assignment message.

5.9.3.2 4-bit fax bank BCs

These BCs are used for assignment of fax banks (see 11.1/G.766). Fax banks are used to transport
demodulated facsimile traffic and they are protected against bit stealing in the same way as is a
voiceband data bearer. The BC has the normal range BC number to which the fax bank is assigned.
These BCs are identified by the IT No. 251 in the assignment message.

5.9.4 Normal range 4-/3-/2-bit (32/24/16 kbit/s) BCs

These BCs are used for the assignment of voice ITs. The BC number in the assignment message
indicates the BC which carries the IT bits. These can be two, three or four depending on whether the
BC LSB and LSB +1, or the BC LSB or none, respectively, are used for the creation of an overload
BC during high load conditions. Bit stealing will occur randomly for the purpose of voice quality
equalization over the ensemble of voice ITs. The bit stealing function is controlled by the DCME
processes. Refer to Figure 9.
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[N}
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2 i
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[¥]
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3 bits/sample in norma BC range

MSB| 2 |LSB

TSO

/CC

b | by [ b2 | b3

2 bits/sample in norma BC range

MSB| LSB

NOTE 1 — b; has been used in the creation of an overload channdl.
NOTE 2 — b, and b, have been used in the creation of an overload channel(s).

Figure 9/G.763 — 32, 24 and 16 kbit/s normal range bearer channel

(4, 3and 2 bits/sample)

5.9.5 Overload range 4-/3-bit (32/24 kbit/s) BCs

These BCs are used, during heavy load conditions, for the assignment of voice ITs. These BCs can
be either 3 or 4 bits as determined by the DCME processes. Changes from 3- to 4-bit encoding
(and vice versa) will occur randomly for the purpose of voice quality equalization over the ensemble
of voice ITs. The BC number in the assignment message has no direct correspondence to any BC.
Refer to Figure 10.
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Figure 10/G.763 — An example of 32, 24 and 16 kbit/s overload bearer channels
(4, 3and 2 bits/sample)

5.9.6 Normal and overload range 3-/2-bit (24/16 kbit/s) BCsresulting from the 3-/2-bit
overload procedure

If the 2-bit ADPCM encoding feature is enabled, norma and overload channels may operate in
3-/2-bit mode as required by the 3-/2-bit overload procedure (see 6.1.7.2). This procedure parallels
the 4-/3-bit procedure and it is invoked when more overload channels are required than provided by
the 4-/3-bit procedure.

5.9.7 Preassigned BCs

It is possible to select certain ITs for a semi-permanent connection to the bearer resources
(pre-assigned 1Ts), therefore bypassing the dynamic assignment function (DAF) of the DCME. 64,
40 and 32 kbit/s ITs can be pre-assigned.

The optional 24 kbit/s or 16 kbit/s pre-assigned channels intended for maintenance purposes will
occupy the most significant 3 or 2 bits respectively of the 32 kbit/s pre-assigned normal range BCs.

The alocation of pre-assigned ITs to portions of the bearer frame is specified by entering the
appropriate information into the DCME configuration data (see 6.1).

If facsimile demodulation/remodulation is enabled, a 32 kbit/s pre-assigned fax bank (to carry the
facsimile control channel, see Recommendation G.766) shall be created. The location of thisfirst fax
bank shall always be in the BC following the DCME control channel. No other pre-assigned
channels are dlowed in the BC following the DCME control channel if facsimile
demodulation/remodulation is enabled.

The BC specified in the configuration data indicates the bearer BC carrying the first four bits of the
IT. For a 64 kbit/s IT, the BC must be even numbered (the use of the next higher BC for this
64 kbit/s IT isimplied). A sufficient number of bit banks must be pre-assigned to provide the 5th bit
for the pre-assigned 40 kbit/s channels.
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The lowest contiguous BC numbers starting from the DCME control channel (or the pre-assigned
fax bank) shall be used for the bit banks required for 40 kbit/s pre-assigned ITs, followed by the
pre-assigned 40 kbit/s BCs.

It is recommended that the pre-assigned 32 kbit/s ITs (other than bit banks) may be located
anywhere in the frame and the pre-assigned 64 kbit/s ITs may be located at even BC numbers equal
to or greater than 2.

6 DCME transmit unit

The function of the DCME transmit unit structure is to provide connections between the ITs, the
ADPCM encoders and the BCs, and to generate assignment messages for correspondent DCMEs. At
initialization, the various transmit side functions are loaded with the appropriate configuration data,
and pre-assigned ITs are connected to ADPCM encoders and BCs, as required. Each dynamically
assigned IT is continuously monitored for detection of activity and classification as voice, data or
signalling. Active ITs are then dynamically assigned to available BCs (and ADPCM encoders). At
the request of the ISC, 64 kbit/s IT are assigned to available BCs and kept connected until the ISC
releases the circuit. Assignment information is sent to the remote DCME via an assignment message
which is generated once during every 2-ms DCME frame. The actual connection is implemented
three DCME frames following transmission of the message. This delay is necessary in order to
provide adequate time for processing the message before the associated ADPCM BC samples arrive
at the DCME receive unit.

This clause specifies those aspects of the DCME transmit side structure which are necessary to
accurately define the DCME transmit unit/receive unit interaction. An example of a DCME transmit
side structure which satisfies the interaction requirements specified in this clause is given in
Annex A.

6.1 Transmit channel processing function

The transmit channel processing (TCP) function examines the input ITs and classifies them
according to their signal type and status. Service requests are placed in assignment queues as a
consequence of IT status and type transitions. The assignment queues are serviced and the associated
assignment messages are then generated. In servicing the assignment queues, the ADPCM encoders
are directed to operate at various bit rates under the control of the overload channel creation
function, the data/speech discriminator and the transparent circuit handler (TCH). The resulting
ADPCM samples are dynamically placed in the DCME output bearer frame at specific BC locations
under the control of the TCP function.

6.1.1 DCME transmit unit initialization

At initidlization, the DCME transmit unit channel connectivity map shall be set to a known state
(BCs and ITs disconnected) and the TCP parameters shall be loaded. This includes the information
necessary for the allocation of pre-assigned channels and bit banks. The pre-assigned channel
allocation (determined by the configuration data) shall be in accordance with the bearer structure
regquirements (see 5.2 and 5.9).

6.1.2 Intermediatetrunk classification

The intermediate trunk signals must be continually examined to determine their activity and their
type (i.e. speech, signalling, facsmile or data). The activity and type characteristics of the
intermediate trunk signals are determined by the activity detector, the data/speech discriminator, the
signalling detector and the output from the facsimile module which controls facsimile calls.
Transitions from one activity/type state to another are used by the input pre-processor function to
generate service requests.
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The intermediate trunk classification process shall classify input signals as specified below.

a)

b)

d)

f)
9)

h)

P)

24

Initially, this function shall classify an IT as either "pre_assigned”, if so designated by the
configuration data, or as "voice_inactive", if subject to dynamic assignment.

Whenever a 64 kbit/s assignment request "transpreq” indication is received from the TCH,
the IT shall be classified as "transparent” and shall remain in this condition until a 64 kbit/s
disconnection request "transprel” indication is received from the TCH, in which case the
signal classification shall changeto "voice inactive".

If an IT is active and of the voice/signalling type and a "data_detect” indication is received
from the data/speech discriminator, the IT shall be classified as "data active'. The same
applies to the case of reception of a "rxdata’ indication from the DCME receive side. The
"rxdata" indication is generated by the DCME receive unit when an assignment message is
received which establishes a voiceband data connection.

If an IT isinactive and of the data type and an "act” indication is received from the activity
detector, the IT shall be classified as "data_active".

If an IT isinactive and of the voice/signalling type and a "rxdata" indication is received, the
IT shall be classified as"data_inactive".

If an IT is of the data type and the hangover expires, the IT shall be classified as
"data_inactive".

If an IT is of the voice/signalling type and the hangover expires, the IT shall be classified as
"voice inactive".

If an IT isinactive and of the voice type and an "act" indication is received from the activity
detector, the IT shall be classified as "voice active".

If an IT is active and of the data type and a "voice detect”" indication is received from the
data/speech discriminator, the IT shall be classified as "voice_active".

If an IT is active and of the voice type and a "signal_detect" indication is received from the
signalling detector, the IT shall be classified as "signalling_active".

If an IT is of the signalling type and an "act" indication is received, the IT shall be classified
as"signalling_active".

If an IT is active and of the data type and a "signal_detect" indication is received, the IT
shall be classified as "signalling_active".

If an IT is of the data type and a "fax" indication is received, the IT shall be classified as
“fax_call".

If an IT is of the facsimile type and "non_fax" indication is received, the IT shal be
classified as "voice_inactive".

If an IT is of the facsimile type and a "signa_detect" indication is received from the
signalling detector, the IT shall be classified as "signalling_active".

If an IT is of the facsimile type and a "voice_detect” indication in received, the IT shall be
classified as"voice_active'.

If an IT is active and of the facsimile type and a "switch_to ADPCM" indication is received
from the facsimile module, the IT shall be classified as "data active". The function of the
facsimile module is to provide facsimile demodulation/remodulation for a G3 facsimile call
(see Recommendation G.766).

If an IT is of the facsimile type and the hangover timer expires, the IT shall be classified as
“fax_call".

If an IT isinactive and of the facsimile type, and an "act" indication is received, the IT shall
be classified as "fax_call".
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Q) If an IT is inactive and of the facsimile type and a "switch_to ADPCM" indication is
received from the facsimile module, the IT shall be classified as "data wait".

When activity terminates on an IT classified as voice active, the voice hangover value shall be used.
When activity terminates on an IT classified as signalling_active, the signalling hangover value shall
be used. The voice and signalling hangover values shall be in accordance with the hangover masks
specified in clause 12.

When activity terminates on an IT classified as "data_active" on "fax_call", the data hangover value
shall be used.

Provisions shall be provided to maintain channel connectivity between page changes in the forward
direction of a facsimile transmission and to release the reverse channel connection between
procedural signal transmissions so as to achieve a higher return link utilization for facsimile
transmissions (this feature is also referred to as silence elimination).

The "rxdata" indication which is generated by the DCME receive unit upon receiving a voiceband
data related assignment message shall be used to initiate a voiceband data connection at the DCME
transmit unit.

6.1.3 Input preprocessing

The input preprocessing function examines the activity/type state transitions originating from the
intermediate trunk classification process and generates assignment service requests which are placed
in service request queues. The input preprocessing function shall process the intermediate trunk state
transitions as specified below.

When a data_inact(IT) indication is received from the intermediate trunk classification process, the
BC connection to this IT shall be checked. If the type of the BC is data or voice, the BC type shall be
maintained and the BC shall be placed back into the pool of available BCs.

When a voice _inact(IT) indication is received from the intermediate trunk classification process, the
BC connection to this IT shall be checked. If the type of the BC is data or voice, the BC type shall be
maintained and the BC shall be placed back into the pool of available BCs. If the BC is in the
overload range, a disconnect request shall be stored in the overload disconnect queue.

When a voice(IT) indication is received from the intermediate trunk classification process, the type
of the BC connected to this IT shall be checked. If the type of BC is voice, the BC type shall be
maintained and no request shall be generated. If the BC type is other than voice, a request shall be
stored in the voice assignment queue.

When a data(IT) indication is received from the intermediate trunk classification process, the type of
the BC connected to this IT shall be checked. If the type of BC is data, the BC type shall be
maintained and no request shall be generated. If the BC type is other than data, a request shall be
stored in the data assignment queue.

When atransp(IT) indication is received from the intermediate trunk classification process, a request
shall be stored in the 64 kbit/s assignment queue.

When a fax bank request is received from the facsimile module, a request shall be stored in the fax
bank assignment queue.

When a discreq(IT) indication is received from the intermediate trunk classification process, a
reguest shall be stored in the 64 kbit/s disconnect queue.

When a fax bank release request is received from the facsimile module, a request shall be stored in
the fax bank disconnect queue.
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6.1.4 Servicerequest implementation

The service request implementation function examines the service request queues and generates
assignment messages in response to service requests as specified below. The priorities associated
with servicing the various queues have not been specified since they are implementation dependent
and do not affect the equipment interworking capability.

6.1.41 USM handling

If the optional USM s used, the USM queue shall be addressed in DCME frames O, n, 2n, etc.
(i.e. every nth DCME frame) of the DCME multiframe where n is a variable which may be selected
by the user. For optional R2 USM, DCME frames0, 8, 16, 24, 32, 40, 48 and 56 of the DCME
multiframe shall include 20 bits comprising the synchronous part of the CC, which shall be used to
convey two IT numbers and their respective line signalling information. Upon servicing the request,
the message shall be deleted from the USM queue. The other service request queues shall be
addressed in the remaining DCME frames.

6.1.4.2 64 kbit/s disconnect request

The request at the top of the 64 kbit/s disconnect queue shall be addressed. An assignment shall be
generated which disconnects the IT. At implementation, the service request shall be deleted from the
64 kbit/s disconnect queue.

6.1.4.3 Fax bank disconnect request

The request at the top of the fax bank release queue shall be addressed. An assignment connecting
the selected BC to IT No. O shall be generated. At implementation, the serviced request shall be
deleted from the fax bank release queue.

6.1.4.4 Overload disconnect request

The request at the top of the overload disconnect queue shall be addressed. An assignment shall be
generated which disconnects the IT. At implementation, the serviced request shall be deleted from
the overload disconnect queue.

6.1.4.5 64 kbit/sassignment request

The request at the top of the 64 kbit/s assignment queue shall be addressed. The IT for which the
request was generated shall be checked to determine whether it is connected or disconnected. If the
IT is connected, a count of the usable bits in the pool shall be taken to determine whether enough
capacity exists to accommodate the additional bits required. If no capacity exists, an assignment
which disconnects the available BC (and the associated I T) shall be generated.

If the IT is connected and enough capacity exists to accommodate the additional bits, the BC number
of the connected bearer channel (number k) shall be checked to determine whether it is even or odd.
If k is even, the next higher BC (number k + 1) shall be examined. If k is odd, the next lower BC
(number k — 1) shall be examined. The objective is to alocate the first nibble (containing the MSB)
of the 64 kbit/s channel to an even-numbered normal range BC. If the IT is disconnected, the number
of usable bits in the pool shall be counted to determine whether the request can be accommodated
(8 bits are required). If sufficient capacity is available, the IT shall be assigned to the available
normal range BC pair. If sufficient capacity is not available, a refresh message shall be generated in
accordance with 6.1.5.

If the assignment of a 64 kbit/s channdl requires that existing ITs be reassigned to different BCs in
order to make room in the DCME bearer frame for the 64 kbit/s BC, then the reassignments shall be
done with highest assignment priority and in an orderly manner so that the connections between
assigned ADPCM encoders and ADPCM decoders are not broken. At implementation, the service
request shall be deleted from the 64 kbit/s assignment queue.
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6.1.4.6 Fax bank assignment request

The request at the top of the fax bank assignment queue shall be addressed. An assignment
connecting the selected BC toIT No. 251 shall be generated. At implementation, the serviced
request shall be deleted from the fax bank request queue.

6.1.4.7 Datarequest

5-bit encoding is required for the transmission of a data channel. Four bits are obtained by assigning
the dataIT to a4-bit BC in the normal BC range. The fifth bit (LSB) is obtained from a pool of four
bits referred to as the bit bank. Special 4-bit BC channels of the bank type are created in the bearer
frame for this purpose. The criteriafor creation of bank channels are specified in Table 3.

Table 3/G.763 — Criteriafor bit bank creation/deletion

a) Creation of bit bank (At new data channel assignment)

[¥es Bank not required
5
Data BC available H
| nd
FNo Bank required if nb<7
b) Deletion of bit bank (Note)
nb > nff +1 — Delete highest numbered bank

nd  No. of datachannelsin use and requested (pre-assigned and dynamic assigned).
nb  No. of banksin use (including banks for pre-assigned 40 kbit/s channels).

NOTE - If bank was just created, wait two DCME frames before applying deletion criterion. If during the
2-DCME frame wait period a USM signalling message is sent, wait one additional DCME frame.

The request at the top of the data assignment queue shall be addressed. First, it shall be determined
whether a new bit bank is required. Then, the IT for which the request was generated shall be
checked to determine whether it is connected to a BC.

If the IT is connected, a bit count shall be made to determine whether enough bearer capacity exists
for the alocation of the dataIT (including the creation of an additional bank channel if required).

If sufficient capacity exists and a new bit bank is not required, an assignment of the data IT to the
connected BC shall be made.

If abit bank is required, an assignment message connecting the selected BC to IT No. 250 shal be
generated. At the next DCME frame, the data I T shall be assigned to the connected BC.

If sufficient capacity is not available and the IT is connected, a disconnect message shall be
generated.

If the IT is disconnected, a count of the usable bits in the pool shall be made to determine whether
enough capacity exists to allocate the data call. If sufficient capacity is not available, a refreshment
message shall be generated in accordance with 6.1.5. If sufficient capacity is available and a new bit
bank is not required, the data IT shall be assigned to an available BC. If the bit bank is required, it
shall be assigned first, and then the data I T shall be assigned to an available BC. If the assignment of
a voiceband data channel required that existing I1Ts be reassigned to different BCs in order to make
room in the DCME bearer frame for the 40 kbit/s BC, then the reassignments shall be done with
highest assignment priority and in an orderly manner so that the connections between assigned
ADPCM encoders and ADPCM decoders are not broken. At implementation, the service request
shall be deleted from the data assignment queue.
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6.1.4.8 Voicerequest

The request at the top of the voice assignment queue shall be addressed. The IT for which the request
was generated shall be checked to determine whether it is connected to aBC.

If connected and the BC type is available, the IT shall be assigned to the available BC.

If the IT is disconnected, the usable bits in the pool shall be counted to determine whether enough
capacity exists to accommodate the voice call. If sufficient capacity does not exist, a refreshment
message shall be generated in accordance with 6.1.5.

If sufficient capacity exists, the voice IT shall be assigned to an available BC.
At implementation, the service request shall be deleted from the voice assignment queue.

6.1.5 Refreshment message generation

In DCME frames when the USM queue is not to be addressed and there are no messages in the
remaining queues, a refreshment message shall be generated. A refreshment message shall aso be
generated when a service request queue cannot be serviced due to unavailable bearer capacity unless
adisconnect message is generated.

The refreshment shall be done by scanning the range of normal BCs (from BC No. 1 to the upper
pool boundary) and the range of overload BCs (from BC No. 64 to the highest number permitted).
Pre-assigned BCs shall not be refreshed. Each dynamically assigned 64 kbit/s connection shall be
refreshed but only limited to the even-numbered BC (the next higher BC shall not be refreshed).
Every other refreshment message shall alternate between the normal and the overload BC range. In
each range, the BCs shall be refreshed sequentially from the lowest to the highest BC, restarting the
cycle after refreshment of the highest BC in the range. Whenever a BC is refreshed, all the required
information elements shall be inserted in the assignment message. The refreshment of a bit bank and
fax bank BC shall be transmitted with IT Nos. 250 and 251, respectively.

When a normal BC is going to be refreshed and its current type is voiceavail or dataavail, the
number of refresh occurrences is incremented by 1. If the number of refresh occurrences is equal to
the pre-determined limit of Integer [255 x 61 divided by b] where b is the number of normal bearer
channels in the clique, a disconnect assignment message shall be generated, the number of refresh
occurrences is set to zero, and the IT connected to the BC is disconnected. Otherwise, a refreshment
assignment message shall be generated. When the type of the normal BC is changed from voice or
datato voiceavail or dataavail, respectively, the number of refresh occurrences shall be set to zero.

6.1.6 ADPCM encoder control

Whenever a new assignment of a previously disconnected IT is made, an ADPCM encoder shall be
selected from the available encoders of the encoder pool. Whenever a reassignment of a previously
connected IT is made, the ADPCM encoder currently associated with the IT shall be maintained.

Whenever an IT is disconnected, the associated ADPCM encoder shall be returned to the pool of
available ADPCM encoders.

Resetting of the ADPCM encoder shall be done when the IT connection to an ADPCM encoder is
changed. The ADPCM encoder shall be reset before establishing a new connection.
6.1.7 Bit bank handling and overload channel creation

Inherent to the TCP function are the bit bank handling and the overload channel creation processes.
The bit bank handling process derives the LSB of each data channel from one of the existing bit
banks according to predetermined rules.

When the overload mode is required, the overload channel creation process distributes the 3-bit
encoding across the entire set of speech channels. The objective is to make the average encoding rate
amost equal for the normal voice BC (subject to bit stealing) and the overload channels. This is
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achieved by stealing bits from eligible BCs in a pseudo-random fashion and by making each
overload BC alternate between 3-bit and 4-bit encoding (also in pseudo-random fashion).

When the 4-/3-bit overload channel creation procedure, described above, cannot provide the required
number of overload channels, the 3-/2-bit overload channel creation procedure may be used. This
procedure, similarly to the 4-/3-bit procedure, makes the average encoding rate almost equal for the
normal voice BCs (subject to bit stealing) and the overload channels. Pseudo-random bit rotation and
switching between two alternate overload channel sizes (3-bit and 2-bit channels) are also used in
this case.

6.1.7.1 Bit bank handling process

The bit bank handling process maintains two lists of BCs which are used in alocating the LSB of
each data channel. All lists contain, in ascending order, the BC numbers that fall into the categories
defined below. BCs are extracted from, or inserted into, these lists always keeping the BC numbers
in ascending order. A BC can appear only in one list at the same instant.

- Data list — This list contains all BC numbers which are connected to data channels. At
initialization this list contains no entries.

- Bit bank list — This list contains all BC numbers which are currently being used to form bit
banks. At initialization, thislist contains no entries.

- Pre-assigned 40 list — This list contains all BC numbers that are pre-assigned as 40 kbit/s
channels. At initialization, thislist contains no entries.

A bit bank BC number shall be placed into the bit bank list at the generation of an assignment
message containing IT No. 250, if the associated BC number does not already exist in the bit bank
list. The BC number in question shall be removed from the voice list when this occurs.

A bit bank BC number is removed from the bit bank list when the bit bank BC is no longer needed.
The bit bank deletion shall be in accordance with the criterion specified in Table 3. When the
conditions for the deletion of a bit bank exist, the highest-numbered bit bank BC shall be deleted.
The BC number shall then be put back into the voice list.

The bit position of the LSBs of the handled data channels (pre-assigned 40 or dynamically assigned

channels declared as data) shall be assigned in the following way:

a) LSB of BC number in pre-assigned 40 list position 1: MSB of BC number in bank list
position 1,

b) LSBs of BC numbers in pre-assigned 40 list positions 2 to 4. second, third and fourth bits,
respectively, at BC number in bank list position 1,

C) LSB of BC number in pre-assigned 40 list position 5: MSB of BC number in bank list
position 2.

This procedure is followed until the BC numbers in the pre-assigned 40 list have been handled, after
which the BC numbersin the datalist are handled in the same manner.

6.1.7.2 Overload channel creation process

The overload channel creation process maintains two lists of BCs which are used in forming
overload channels. All lists contain, in ascending order, the BC numbers that fall into the categories
defined below.

BCs are extracted from, or inserted into, these lists always keeping the BC numbers in ascending
order. A BC can appear only in onelist at the same instant.

- Voice list — This list contains all BC numbers that are within the normal BC range and can
contribute bits for the creation of overload channels. At initiaization, this list contains all
normal BC numbers subject to DSI.
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- Overload list — This list contains all BC numbers that are within the overload BC range. At
initialization, thislist contains no entries.

When an assignment message is generated, the voice list or overload list is updated and the list
lengths Nv (voice list) and Nov (overload list) are computed. If Nov is O, overload channel creation
is not required.

6.1.7.2.1  4/3 bit overload channel creation procedure

If Nov is greater than O, but not greater than Nv/3, the number (N4) of channels in the overload
range that will be carried at four bits per sample shall be computed as follows:

Nvx4xNov 10

N4 = Int + -~ Novx3
negerENV+N0V ZE_ oV

In addition, when Nov is greater than 0, the integer variables Pv and Pov shall be computed as
follows:

Pv = (IT modulo Nv)
Pov = (IT modulo Nov)

where IT isthe IT number contained in the assignment message (see Note). If the IT number is 250,
the IT number shall be changed to 0 only for the purpose of overload channel creation pointers Pv,
Pov calculation. Pv and Pov represent voice and overload list positions. These positions are
numbered from 0 to Nv — 1 and from O to Nov — 1, respectively.

NOTE —If an optional USM is being used, the IT number information in DCME frames O, n, 2n, etc.
(i.e. every nth DCME frame) of the DCME multiframe shall also be used to create overload channels.

The BCs stored in the overload list at the first N4 locations (modulo Nov) starting from the list
position Pov shall be marked as 4-bit channels. The remaining BCs of the overload list shal be
marked as 3-bit channels.

The 4-/3-bit mode of the first BC in the overload list shall be checked to determine whether the 3-bit
or 4-bit mode is used. If the mode is 3-hit, the BCs stored in the voice list at the first three locations,
starting from the list position, Pv, shall be set to 3-bit mode. The following bit associations shall be
entered into the BC bit map:

a) MSB of BC in overload list position 0: LSB of BC in voice list position Pv;

b) second hit of BC in overload list position 0: LSB of BC in voice list position
(Pv + 1 modulo Nv);

C) LSB of BC in overload list position 0: LSB of BC in voice list position (Pv + 2 modulo Nv).

If the first BC in the overload list is a 4-bit channel, items @) and b) above remain applicable,
¢) changes and d) is added as shown below:

C) third bit of BC in overload position 0: LSB of BC in voice list position (Pv + 2 modulo Nv);
d) LSB of BC in overload list position: LSB of BC in voice list position (Pv + 3 modulo Nv).

The same procedure shall be applied to the second BC in the overload list, starting at either position
Pv + 4 or Pv + 3, depending on the 4-/3-bit mode of thefirst BC.

The same procedure shall be applied to the remaining BCs of the overload list. The voice list BCs
subject to bit stealing will be marked as 3-bit channels, the remaining ones as 4-bit channels. An
example of the procedureisillustrated in Figure 11.
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4-bit channels

BC No. 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19

Index —> 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Voice list 1‘

(NV-1)
Overload list
3 hits 3 hits 4 bits 3 hits
BC No. 64 67 70 71
Index —> 0 1 2 3
T (Nov-1)
Pov
BC 64 BC 67 BC 70 BC71
by by b, by by b, by by b, [ bs by by b,
LSB LSB LSB LSB
BC No. 3 4 5 6 8 9 10 11 12 13 14 15 16 17 18 19
Index — 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
’T\ Creation of BC bit map T1527830-97
. Pv

Assumptions: Results:
NV =16 Pv=2
Nov =4 Pov =2
IT Number within assignment message = 66 N4=1

Figure 11/G.763 — An example of 4-/3-bit overload channel creation procedure

6.1.7.2.2  3/2-bit overload channel creation procedure

If Nov is greater than Nv/3- and the 2-bit overload feature is enabled, the number (N3) of channelsin
the overload range that will be carried at three bits per sample shall be computed as follows:

Nvx4xNov 10

N3 =Int + = — Novx?2
negera Nv + Nov 25_ o

The number (n2) of bearer channels in the voice list that will operate at two bits per sample
(i.e. these channels donate two bits) shall be computed as follows:

n2=N3-Nv+ Novx2
In addition, the integer variables Pv and Pov shall be computed as follows:

Pv = (IT modulo Nv)
Pov = (IT modulo Nov)

where IT isthe IT number contained in the assignment message (see Note). If the IT number is 250,
the IT number shall changed to 0 only for the purpose of overload channel creation pointers Pv, Pov
calculation. Pv and Pov represent voice and overload list positions. These positions are numbered O
to Nv — 1 and from 0 to Nov — 1, respectively.
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NOTE - If an optional USM is being used the IT number information in DCME frames 0, n, 2n, etc.
(i.e. every nth frame) shall also be used to create overload channels.

The BCs stored in the overload list at the first N3 locations (modulo Nov), starting from the list
position Pov, shall be marked as 3-bit channels. The remaining BCs of the overload list shall be
marked as 2-bit channels.

The BC stored in the voice list at the first n2 locations (modulo Nv), starting from the list position
Pv, shall be marked as 2-bit channels. The remaining BCs of the voice list shall be marked as 3-bit
channels (i.e. these channels donate one bit).

In order to obtain the bit associations for the BC bit map, the donated bits from the channels of the
voice list shall be arranged in the following ordered sequence (see Figure 10 for bit position
number):

Place in the sequence Donated bit in voicelist (see Note)
1st 3rd bit of BC at position Pv
2nd L SB of BC at position Pv
3rd 3rd bit of BC at position Pv + 1
4th LSB of BC at position Pv + 1
5th 3rd bit of BC at position Pv + 2
6th LSB of BC at position Pv + 2, etc.

The 3-/2-bit mode of the first BC in the overload list shall be checked to determine whether the 2-bit
or 3-bit mode is used.

If the first BC in overload list is a 2-bit channel, the following bit associations shall be entered into
the BC bit map:

a) MSB of BC in overload list position O: 1st bit of the sequence.
b) LSB of BC in overload list position 0: 2nd bit of the sequence.

If the first BC in the overload list is a 3-bit channel, the same procedure shall be applied to item a),
but item b) changes and item c) is added as follows:

b) second bit of BC in overload list position 0: 2nd bit of the sequence.
C) LSB of BC in overload list position 0: 3rd bit of the sequence.

The same hit association procedure shall be applied to each remaining BC in the overload list: for
these BCs, the association will start from the first available bit in the donated bit sequence.

This procedure is illustrated in Figure 12. A particular example for a pool of nine BCs, No. 1 to BC
No. 9, isshown in Figure 13.

NOTE — In some cases the second bit of BC in voice list, indicated above, may not be avail able depending on
the value of N2 (number of 2-bit mode channels in overload), in which case the sequence is compacted
upwards.
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N3 channds

I
Pov—1 Pov

]
1
Pov+N3-1

Index —> Nov—=1Nov O 1 Pov+1

L L L L L L L L L L
S|... S S S S S S S S S
B B B B Bl - B B Bl e Bl B
LjLfLfLiL LI3(L[3|L |3 SIL(S|LBIL|[3|L|3|L[3|L|L LjLjLjLqL
S|s|s|s|S]|--+|S|R|S|R|S|R RIS|IR|S|R|S|R|S|R|S|R|S|S -|s|s|s|s|s
B|B|B|B|B B|D|B(D|B|D D|B|D|B|ID|B|D|B|D|B|D|B|B B|B|B|B|B
Index —>0 1 Pv—1Pv  Pv+l n2 channels Pv+n2-1 Nv-1
: : T1527840-97

Assumptions: Results:

NV =9 N3 =3

IC=2 N2=1

Nov =4 n2=2

NOTE — The overload channel bits are matched with the corresponding stolen bits of the voice channels.

Figure 12/G.763 — 3/2-bit overload channel creation procedure

Overload channel

Voicelist

* LSB

No. of bits 3 2 3 3
Overload list 64 65 66 67
Pov
64 65 66 67
* * * *
* * * * * * * *
1 2 4 5 6 7 8 9

T1527850-97

Figure 13/G.763 — Example of 3-/2-bit overload channél creation

6.1.8 Connectivity implementation delay

Overload
List

Voice
List

The IT-ADPCM encoder-BC connection is implemented at the beginning of the DCME frame which
occurs three frames after the start of the DCME frame containing the applicable assignment
message. Refer to Figure 14.
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T Framen T Framen+1 T Framen+ 2 T Framen+ 3 T

A T1527860-97
Implementation

Assignment
message

Figure 14/G.763 — Implementation timing

6.1.9 Fax bank handling
The content of the fax bank shall be given by the facsimile module (see 5.4/G.766).

The TCP maps the facsimile data received from the facsimile module to the fax bank in ascending
BC order. The first facsimile data from the facsimile module contains the facsimile control channel.
This data is mapped to the lowest BC numbered fax bank. The characteristics of the data channel
between the TCP and the facsimile module is not specified and left for manufacturers.

7 DCME receive unit structure

The function of the DCME receive unit is to provide connections between the BCs, the ADPCM
decoders and the ITs. At start-up, the various processes are |oaded with the appropriate configuration
data, and pre-assigned BCs are connected to ADPCM decoders and ITs, as required. Assignment
messages are decoded to obtain information required for dynamic assignments of non-pre-assigned
BCsto ITs (and ADPCM decoders). A sufficient number of ADPCM decoders shall be provided to
guarantee that freeze-out due to unavailability of ADPCM decoders cannot occur (see Note). The
actual connection is implemented at the beginning of the DCME frame which occurs three frames
after the start of the DCME frame containing the applicable assignment message. This delay is
necessary in order to provide adequate time for processing the assignment message before the
associated ADPCM BC samples arrive at the DCME receive unit.

NOTE - For the point-to-point mode, this condition is met if the number of ADPCM decodersis equal to the
number of ADPCM encoders. For the multi-destination mode, this condition is met if the number of ADPCM
decoders provided equals the number of trunk channels receiving traffic.

This clause specifies those aspects of the DCME receive unit structure which are necessary to
accurately define the DCME transmit unit/receive unit interaction. An example of a DCME receive
unit structure which satisfies the interaction requirements specified in this clause is given in
Annex A.

71 Receive channel processing function

The receive channel processing (RCP) function decodes the received assignment messages,
dynamically establishes BC-decoder-1T connectivity relationships, and provides information to the
transparent circuit handler and the transmit channel processing functions.

7.1.1 DCME receiver unit initialization

At initialization, the receive side channel connectivity map shall be set to a known state (BCs and
ITs disconnected) and the RCP parameters shall be loaded. These parameters include the information
necessary for the allocation of pre-assigned channels and bit banks. The pre-assigned channel
allocation (determined by the configuration data) shall be in accordance with the bearer structure
requirements (see 5.2 and 5.9). A map which identifies the remote IT numbers intended for the
DCME and associates them with the local IT numbers (making up the circuit) is included in
information loaded at initialization. The local IT numbers are used by the DCME in its transmitted
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assignment message. The remote IT numbers are those associated with the individual channels
received by the local DCME receive unit from its corresponding DCME transmit units.

7.1.2 Input pre-processing

Upon reception of an assignment message, a validity check shall be performed to ensure that the
message is consistent with the transmit side assignment rules and with the DCME configuration data.
A minimum list of conditions to be verified shall be as specified below:

a) If the BC is in the overload range, or if the IT number is 250 or 251, the MSB of the BC
identification word in the assignment message must be 0.
b) If the synchronous data word indicates a 64 kbit/s transparent channel, the MSB of the BC

identification word must be 0, and the BC number must be even.
C) The BC number must not already be used for a pre-assigned channel.

d) The IT number must be contained in the range which the corresponding DCME encoder can
address regardless of destination.

€) The BC number must be in the normal range if the BC type is "data" or "transparent”, or if
the IT number is 250 or 251.

f) If the optional USM s used, special checks are required for DCME frames O, n, 2n, etc., of
the DCME multiframe.

For the optional R2 USM line signalling, messages will be delivered in DCME frames 0, 8, 16, etc.
(i.e. every eighth frame of the DCME multiframe). The validity of the two IT numbers conveyed
should be checked against the permissible range.

If any of the above conditions are not satisfied, or if DCME frame aignment is lost, no further
processing of the assignment message shall be performed. The receive IT number shall be assumed
to beO for the purpose of providing the Pv and Pov pointer values for the overload channel
derivation process.

7.1.3 Connectivity map update

If the assignment message validity check is successful, the received control channel message shall be
processed as follows:

a) The IT-to-BC connection shall be logged in the channel connectivity map.

b) If the IT number is O, the BC shall be disconnected from the previously connected IT,
defined as I TP.

C) If the IT number is 250, the IT number shall be changed to O only for the purpose of
overload channel creation pointers Pv, Pov calculation, and the BC shall be interpreted as a
bit bank channel.

d) If the IT number is 251, the BC shall be interpreted as afax bank channel.

€) If a BC of the transparent type is indicated by the assignment message, BC + 1 shall be
designated as disconnected in the channel connectivity map.

f) If the connection of a BC changes to a different IT, the previously connected IT, defined at
ITP, shall be disconnected. Thisisan implicit disconnection of ITP.

0) If the connection of an IT changes to a different BC, the previously connected BC shall be
designated as disconnected in the channel connectivity map.

h) If a BC of the transparent type changes to a different type, the other BC of the transparent

BC pair shal be designated as disconnected in the channel connectivity map. Its associated
IT shall also be designated as disconnected in the channel connectivity map.

If, as a result of the above actions, the conditions exist for the deletion of a bit bank (as per Table 3),
the bit bank BC shall be disconnected.
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If the optional USM is used, the channel connectivity map shall not be updated. However, ITn shall
be used as a pointer in the overload channel derivation process.

It should be noted that some connection/type changes are not strictly permissible under the
assignment rules specified for the DCME transmit unit structure (see clause 6). These transitions,
although abnormal, may occur at the DCME receive unit as the result of loss of assignment
messages. Note that abnormal transitions are different from erroneous assignment messages (rejected
by the input pre-processing task). The DCME receive unit shall recover from an abnormal
assignment.

714 ADPCM decoder connection control

The following ADPCM decoder control rules shall apply only if the remote IT number is destined
for the DCME receive unit:

a) When a new assignment of a previously disconnected IT is made, an ADPCM decoder shall
be connected to the corresponding local IT, thus completing the BC to ADPCM decoder to
IT path through the DCME receive unit.

b) When a reassignment of a previously connected IT is made to a different BC, the ADPCM
decoder currently associated with the corresponding local IT shall be maintained.

C) Whenever an IT connection changes to BC number O (explicit disconnection) or the IT is
implicitly disconnected, the associated ADPCM decoder shall be disconnected.

d) The ADPCM decoder shall be reset when anew IT connection is established.

7.1.5 Bit bank handling and overload channel derivation

The rules for bit bank handling and overload channel derivation shall be the same as those defined
for the TCP function. The only differences are that when an assignment message is erroneous (or
lost):

1) the pointer variables Pv and Pov shall be set to 0;

2) if there is not enough bit capacity available to service the corrupted assignment message,
then the affected channels shall receive dummy bits set to O;

3) the variable N4 (number of 4-bit overload channels) shall be set to O if its calculated value is
negative;

4) the variable N3 (number of 3-bit overload channels, if used, shall be set to O if its calculated
valueis negative.

7.1.6 Connectivity implementation delay

The BC to ADPCM decoder to IT connection is implemented at the beginning of the DCME frame
which occurs three frames after the start of the DCME frame containing the applicable assignment
message. Refer to Figure 14.

717 TCPand TCH interactions

The following indications are sent to the TCP and the TCH in response to certain transitions
indicated by the assignment message.

- Rxdata(I T): Thisindication shall be sent to the TCP function when an assignment message is
received which indicates a transition from a previous BC type to a data BC type. (IT is the
transmit IT number.)

— RxTranspreq(IT): This indication shall be sent to the TCH when an assignment message is
received which indicates a transition from another BC type to a transparent BC type.

- RxTransprel(IT): This indication shall be sent to the TCH when an assignment message is
received which indicates a transition from a transparent BC type to some other BC type.
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7.1.8 Fax moduleinteraction

The DCME receive unit shall pass the contents of its fax banks to the facsimile module starting with
the lowest BC number as described in clause 5/G.766. The characteristics of the channel between
RCP and the facsimile module is not specified and left to manufacturers.

8 On-demand 64 kbit/s circuit handling

8.1 Overview of establishment and disestablishment of 64 kbit/s unrestricted class
connections (transpar ent cir cuits)

The DCME shall behave transparently to the 64 kbit/s message exchange between the ISCs.

The DCME shall establish/disestablish 64 kbit/s unrestricted duplex connections under control of the
seizing/releasing ISC as part of the cal set-up/clearing process between exchanges. Dedicated
seizure/select and release messages and the associated acknowledgement messages are exchanged
between the DCME and the ISC as defined in Recommendation Q.50. The DCME-ISC control
interfaceis defined in 5.3.

Subject to the capability of the ISC, this process is usable for performing the in-call modifications
between the DCM Es during alternate speech/64 kbit/s unrestricted type calls.

Upon reception of a seizure/select message from the ISC for a trunk, the DCME shall perform the
necessary internal checks, including the 64 kbit/s unrestricted dynamic load control status, for the
accommodation of this call and an acknowledgement message shall be returned as soon as possible
to the calling 1SC. This acknowledgement shall be positive or negative according to the following
cases.

1) The interaction between the TCH and the DLC function is enabled (see 8.2) and the DLC is
inactive. The acknowledgement is always positive and the request shall always be processed.

2) The interaction between the TCH and the DLC function is enabled (see 8.2) and the DLC is
active. The acknowledgement is always negative and the request shall not be processed.

3) The interaction between the TCH and the DLC function is disabled (see 8.2) and the DLC is
active or inactive. The acknowledgement is aways positive. In this case, the ISC maintains
control and if new traffic is sent to the DCME while the DLC is activated, the DCME must
accept the traffic. In this case, the voice performance may be degraded under high load
conditions.

8.1.1 Action in the case of positive acknowledgement

If acknowledgement is positive, the calling end DCME shall initiate the establishment of the
unrestricted 64 kbit/s forward connection to the called end DCME using a special identifier in the
assignment message. The caled end DCME, upon receipt of this message, shall automatically
initiate the establishment of the unrestricted 64 kbit/s return connection. Failure to complete the
establishment of a 64 kbit/s circuit between DCMEs shall be reported to the ISC as soon as this has
been detected internally. This reporting shall be in the form of an out-of-service message.

Upon receipt of a release message from the calling ISC, the releasing end DCME shall initiate the
disestablishment of the unrestricted 64 kbit/s forward connection, and the opposite end DCME shall
automatically initiate the disestablishment of the unrestricted 64 kbit/s return connection. Upon
completion of this process, a positive release acknowledgement message shall be returned to the
releasing ISC. Failure to complete the disestablishment shall be reported to the releasing ISC using
the out_of_service message and the DCME shall put the trunk in a blocked condition.

After manual or automatic removal of any failure condition, the DCME shall put the trunk in an idle
condition and send a back_in_service message to the ISC.
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A caling end DCME shall detect arelease initiated by the opposite end (non-controlling) 1SC by the
reception of a disconnect message in the control channel. This abnormal release shall be recognized
as a dua seizure situation being resolved between the ISCs. The detecting DCME shall first
complete the release normaly and immediately attempt to re-establish the released 64 kbit/s
unrestricted duplex connection between the DCMEs.

8.2 Transparent circuit handler (TCH)

The TCH function interacts with the switching centre interface (SCI), the DLC, the TCP and the
RCP functions. The TCH function is invoked for the execution of peer procedures in correspondent
DCMEsfor 64 kbit/s circuit handling.

A facility by which the operator may enable or disable the interaction between the TCH and DLC
functions shall be provided (see 8.1). Note that disabling of the TCH/DLC interaction may degrade
voice performance under high load conditions.

The functional partitioning of processing functions is intended to add clarity to the requirements of
the TCH function and not to specify processing partitions within a DCME implementation.

The end-to-end on-demand circuit establishment and on-demand circuit disestablishment procedures
have the following salient features:

a) The generation of a positive acknowledge for a seizure/select request which is sent to the
ISC when the 64 kbit/s circuit establishment process between DCMES has been properly
initiated.

b) Circuit handling protocols for dual seizures between DCMEs. These protocols are

compatible with the procedures for dual seizures in ISCs as defined in
Recommendation Q.764 (signalling procedures of Signalling System No. 7 ISUP).

C) Automatic recovery of the circuit handling process following unsuccessful or delayed
completion of circuit establishment.
d) Automatic circuit blocking (for 64 kbit/s calls) after unsuccessful two-way disconnection.

The block interaction diagram for the TCH function is shown in Figure 15.

DCME
TolSC
S64(TCn) >
R64(TCn) Tep
S64Ack(TCn)
« S64NACk(TCn) scl TCH DLC |O&M Bearer facility
R64Ack(TCn)

Out-of-service (TCn)

A

Back-in-service (TCn) RCP

A

T1509350-92

O&M  Operétions and maintenance

Figure 15/G.763 — Block interaction diagram for 64 kbit/s circuit handling

The TCH receives 64 kbit/s seizure/select messages and 64 kbit/s release messages from the local
ISC (through the SCI), receive transparent request and receive transparent release indications from
the RCP function and 64 kbit/s dynamic load control indications from the local DLC function.
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The TCH send 64 kbit/s acknowledged and not acknowledged messages, out-of-service and back-in-
service messages to the local 1SC (through the SCI) and sends transparent request and transparent
release indications to the TCP. Table 4 gives nine different TCH states.

Table 4/G.763 — List of states of the transparent circuit handles

00 Not_64

01 Established forward 64

02 Disestablished forward 64
03 Disestablished_backward 64
04 Auto_recovery 64

05 Connect_calling_64

06 Connect_called 64

07 Out_of_service

08 Blocked (DLC64)

09 Spurious recovery

Four timers in the TCH define time intervals within which circuit establishment, disestablishment,
and auto-recovery procedures are to be completed successfully.

T1 Maximum time allowed for successful completion of 64 kbit/s circuit establishment: 1.0 s.

T2: Maximum time allowed for successful completion of 64 kbit/s circuit disestablishment:
15s.

T3: Time assumed for completion of 64 kbit/s circuit disestablishment remotely initiated: 1.0 s.
T4: Maximum time allowed for successful completion of 64 kbit/s circuit auto-recovery: 1.5 s.

8.2.1 External information elements

The provison of the signalling system between the DCME and the local ISC, specified in
Recommendation Q.50, will ensure the availability of the following externa information elements
for on-demand 64 kbit/s circuit handling. Depending on the characteristics of the chosen DCME-ISC
control system, al of the required external information elements may not be used.

8211 S64(TCn)
Request for the establishment of a 64 kbit/s circuit on local TCn received from the ISC.

8.2.1.2 R64(TCn)
Request for the disestablishment of a 64 kbit/s circuit on local TCn received from the ISC.

8213 S64Ack(TCn)

Acknowledgement sent to the ISC that the establishment of a 64 kbit/s circuit for TCn has been
initiated.

8.2.1.4 SBANACK(TCn)

Negative acknowledgement sent to the ISC that the request for establishment of a 64 kbit/s circuit
for TCn has been rejected.

8215 R64Ack(TCn)

Acknowledgement sent to the ISC that the disestablishment of a 64 kbit/s circuit for TCn has been
compl eted.
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8.21.6 Out_of service(TCn)
Indication sent to the ISC that TCn isout_of service.

8.2.1.7 Back_in_service(TCn)
Indication sent to the ISC that TCn is back_in_service.

8.2.2 DLC information elements
The indications received from the DLC function are as follows:

8221 DDo64

Indication received from the DLC function when 64 kbit/s capacity is available locally and at the
correspondent DCME. Refer to 9.4.

8222 AD64

Indication received from the DLC function when 64 kbit/s capacity is not available locally or at the
correspondent DCME. Refer to 9.4.

8.2.3 Other information elements
The indications sent to the TCP function and received from the RCP function are as follows;

8231 Transpreq(ITn)
Indication sent to the TCP to initiate the assignment of a 64 kbit/s forward channel for ITn.

8232 Transprel(ITn)
Indication sent to the TCP to initiate the disconnection of a 64 kbit/s forward channel for I Tn.

8233 RxTranspreq(ITn)
Indication received from the RCP to indicate that a 64 kbit/s connection has been established.

8.2.3.4 RxTransprel(ITn)
Indication received from the RCP to indicate that a 64 kbit/s connection has been released.

8.3 On-demand cir cuit establishment

All procedures described for the on-demand circuit establishment pertain to a single trunk (circuit)
denoted by TCn, and to the associated forward and return intermediate trunks ITn and ITH,
respectively.

8.3.1 Normal circuit establishment
The sequence chart for anormal 64 kbit/s circuit establishment cycle is shown in Figure 16.
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SCI TCH TCH sCl
TolISC TCP/IRCP RCP/TCP TolISC

08 Reject by DLC —
S64(TCn) - (if used)

~_ SBANACK(TCn)

08

S64(TCn) - 00 Transpreq(ITn) -
 SBAACK(TCn) -

AM(BCX, ITn) 00
) RxTranspreq(ITn")
T1timer >

| AM(BCx, ITn") . Transpreq(ITn’)
81¢ RxTranspreq(I'Tn) ~ 6] _ SBA(TCn)

- " SBANACK(TCn)

Reset T1

05 06 T1527870-97
Bearer channel facility

AM Assignment message

Figure 16/G.763 — Sequence chart for normal 64 kbit/s circuit establishment

8.3.1.1 Actionsrequired at thecallingend SCI/TCH

Upon reception of the external information element S64 for TCn from the 1SC, the SCI shall send
S64NACK(TCn) to the ISC if the TCH isin the process of disestablishing TCn from a previous call
(see 8.4.1.4), or if the DLC ON condition (AD64 has been received) is in effect (provided that the
internal interaction with the DLC process is enabled), or if the TCH is in the connect_caled 64
state. No further action shall be taken after sending S64NAck(TCn).

If the internal DLC condition (if used) is OFF (DD64 has been received), and if the TCH is not in the
process of disestablishing ITn from a previous call, the SCI shall send S64Ack(TCn) to the ISC and
the TCH shall:

a) send Transpreq(ITn) to the TCP;

b) start timer T1. A subsequent reception of the RxTranspreq(ITn) indication shall signify the
completion of the circuit establishment and shall cause the TCH to reset timer T1 and to
enter the connect_calling_64 state for the circuit using ITn. The expiration of timer T1 is
described in 8.3.2.1.

8.3.1.2 Actionsrequired at the callingend TCP/RCP

The reception of the Transpreq(ITn) indication from the local TCH shall cause the TCP to perform a
transmit assignment (BCx, ITn) in accordance with clause 6 for the forward link of the circuit being
established.

Reception of the new assignment message (BCx, ITn’) shal cause the RCP to establish the receive
connection for the return in accordance with clause 7 and to send the RxTranspreq(ITn) indication to
the TCH.

Actions required on failure to receive the expected RxTranspreq(ITn) indication for the return link
are described in 8.3.2.2.
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8.3.1.3 Actionsrequired at the called end RCP/TCP

Reception of a new assignment message (BCx, ITn) from the distant (calling) DCME shall cause the
RCP to establish the recelve side connection in accordance with clause 7 and send the
RxTranspreg(ITn) indication to the TCH.

Reception of the Transpreq(ITn) indication shall cause the TCP to perform a transmit assignment
(BCx, ITn") in accordance with clause 6 for the return link of the circuit being established.

8.3.1.4 Actionsrequired at the called end TCH

Reception of the RxTranspreq(ITn') indication shall cause the TCH to initiate the 64 kbit/s
transparent channel establishment in the return direction by sending a Transpreq(ITn’) indication to
the TCP and to enter the connect_called 64 state for the circuit using ITn'.

8.3.2 Unsuccessful circuit establishment

The sequence chart for an automatic recovery after an unsuccessful circuit establishment is shown in
Figure 17.

SCI TCH TCH SCI
TolISC TCP/RCP RCP/TCP ToISC
00
Transpreg(ITn
SB64(TCn) - spreq(1Tn) _ AM(BCx, ITn)
~_SBAACK(TCn) ~ ) | T
< i
1
1
Oli -~—-éM refresh
I e -——n
VTl
i imer 00
! N AM refresh
N it T C N RxTranspreq(1Tn")
1 - - -
Out-of-service(TCn) i Transprel(ITn) | AmMEBE 1T < Transpreq(ITn’)
- ):KTl expires - RxTransprel(1Tn") 06
045 T4 timer DM(BC, ITO) ~ Traspral(ITn) >
Back-in-service(TCn) inTranspreI(ITn) T3 timer i
< < DM (BCx, 1T0) 03
Reset T4 T3 expires !
p =S
00 N 00
Bearer channel facility
AM Assignment message T1527880-97

DM Disconnect message

Figure 17/G.763 — Sequence chart for automatic recovery after
unsuccessful (delayed) 64 kbit/s circuit establishment

8.3.21 Actionsrequired at thecalling end SCI/TCH

If the RxTranspreq(ITn) indication is not received before the expiration of timer T1, the following
automatic recovery procedure shall beinitiated.

The TCH shall:
a) send a Transprel (ITn) indication to the TCP,

b) start timer T4. The subsequent reception of an RxTransprel (ITn) indication shall signify the
completion of the circuit disestablishment and shall cause the TCH to reset timer T4 and to
enter the appropriate state for the circuit using ITn. The expiration of timer T4 is described
in8.3.2.3.
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The SCI shall:
a) send an out_of _service (TCn) indication to the ISC;

b) send a back_in_service (TCn) message to the ISC when the TCH has indicated the reception
of RxTransprel(1Tn) from the local RCP.

8.3.2.2 Actionsrequired at the calling end TCP/RCP

Reception of the Transprel(ITn) indication shall cause the TCP to perform a disconnection (BCx,
ITO) in accordance with clause 6 for the forward link of the unsuccessfully (or delayed) established
circuit.

If the expected new assignment message (BCx, 1Tn’") for the return direction is received while the
above circuit disconnection is in progress, the RCP in the caling DCME shall first establish the
receive side connection normally by executing the actions described in the second paragraph of
8.3.1.2, and then complete the normal disconnection process by executing the actions described in
the second paragraph of 8.4.1.2.

8.3.2.3 Unsuccessful automatic recovery

If the RxTransprel(ITn) from the RCP is not received before the expiration of timer T4, the SCI shall
block circuit TCn and raise a blocking alarm for this circuit. The SCI shall be reset to the appropriate
state for the circuit using TCn only after the operator’s attendance to the blocking alarm. Upon reset
of the SCI, a back-in-service (TCn) shall be sent to the ISC.

84 On-demand cir cuit disestablishment

All procedures described for the on-demand circuit disestablishment pertain to a single trunk
(circuit) denoted by TCn, and to the associated forward and return intermediate trunks ITn and 1T,
respectively.

8.4.1 Normal circuit disestablishment

The sequence chart for anormal 64 kbit/s circuit disestablishment cycle is shown in Figure 18.

SCI TCH TCP/RCP RCP/ITCP TCH SCI
TolSC Tolsc
05 06
R64(TCn Transprel(1Tn)
eA(TCn) > > DM(BCx, ITO) ,
T2 timer RxTransprel(1Tn") -

DM(BCx, ITO) | Transprel(ITn)

H
1
i
1
i
Y

RB4ACK(TCn) RxTransprel(1Tn) = Tstmer g S64(TCn)
< < L ™ seanack(TC
Reset T2 i H(Ten,
T3 expires }iﬁ
00 Bearer channel facility 00 T1527890-97

DM Disconnect message

Figure 18/G.763 — Sequence chart for normal 64 kbit/s cir cuit disestablishment
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8.4.1.1 Actionsrequired at thereleasing end SCI

Upon reception of the external information element R64 for TCn at the releasing end SCI, the TCH
shall:

a) send Transprel (ITn) to the TCP,

b) start timer T2. A subsequent reception of RxTransprel(ITn) indicates completion of the
circuit disestablishment and shall cause the TCH to reset timer T2 and enter the appropriate
state for the circuit using ITn. The expiration of timer T2 is described in 8.4.2.1, and the SCI
shall send an R64Ack(TCn) indication to the ISC when the TCH has indicated the reception
of RxTransprel(1Tn) from the local RCP.

8.4.1.2 Actionsrequired at thereleasing end TCP/RCP

The reception of Transprel(ITn) from the local TCH shall cause the TCP to perform a disconnection
(BCx, ITO) in accordance with clause 6 for the forward link of the circuit.

Reception of the disconnection message (BCx, ITO) or an implied disconnection shall cause the RCP
to perform a receive disconnection for the return 1Tn" in accordance with clause 7 and to send the
RxTransprel(ITn) signal to the TCH.

8.4.1.3 Actionsrequired at thereleased end RCP/TCP

Reception of the disconnect message (BCx, 1T0), or aternatively an implied disconnect from the
distant (releasing) DCME shall cause the RCP to disconnect the receive side connection in
accordance with clause 7 and send the internal signal RxTransprel(ITn’) to the TCH.

Reception of the Transprel(ITn') signal shall cause the TCP to perform a disconnection (BCx, 1TO)
in accordance with clause 6 for the return link of the circuit.
8.4.1.4 Actionsrequired at thereleased end TCH/SCI

Reception of RxTransprel(ITn") from the RCP shall cause the TCH to initiate the release of the
64 kbit/s transparent channel in the return direction by sending Transprel(ITn") to the TCP, and to
start a timer T3 (expiration of timer T3 assumes norma completion of the disconnection process
initiated by the distant end).

Prior to timer T3 expiration, any reception of S64 for the same TCn from the local ISC shall be
negatively acknowledged by forwarding S64NAck(TCn) to the ISC.

If the RxTranspreq(ITn") signal followed by a RxTransprel(ITn') signa are received prior to timer
T3 expiration, a spurious disconnection condition shall be declared and the actions described in 8.6.2
shall be taken.

Upon expiration of T3, the TCH shall enter the appropriate state for circuit ITn'.

8.4.2 Unsuccessful circuit disestablishment

The sequence chart for an unsuccessful 64 kbit/s circuit disestablishment cycle is shown in
Figure 19.
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00 ”
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DM Disconnect message

Figure 19/G.763 — Sequence chart for unsuccessful circuit disestablishment
(one-sided circuit blocking)

84.21 Actionsrequired at thereleasingend TCH

If the RxTransprel(ITn) from the RCP is not received before the expiration of timer T2, the TCH
shall block circuit ITn and raise a blocking alarm for this circuit. The SCI shall send the
out_of service (TCn) message to the ISC. The TCH shall be reset to the appropriate state for the
circuit using ITn only after the operator’s attendance to the blocking alarm. Upon reset of the TCH,
the SCI shall send aback_in_service (TCn) message to the ISC.

85 Dual seizure handling

All procedures described for the dual seizure handling pertain to a single trunk (circuit) denoted by
TCn, and to the associated forward and return intermediate trunks I'Tn and I Tn’, respectively.

8.5.1 Dual saizure condition

Simultaneous reception of seizure requests S64 for TCn from both ISCs will cause the procedures
described in 8.3.1.1 and 8.3.1.2 to be invoked from each end of the circuit. The condition after
execution of those procedures would be the connect_calling_64 state of the TCHs at both ends for
the same circuit. Refer to Figure 20.
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AM Assignment message

Figure 20/G.763 — Sequence chart for 64 kbit/s circuit establishment in dual-seizure situation

8.5.2 Dual saizureresolution

For explanation in this subclause, the non-controlling ISC is assumed to be at the ITn' side. Refer to
Figure 21.

Controlling I1SC side Non-controlling ISC side
/(For TCn) (For TCn) -
o SCI TCH TCP/RCP RCP/TCP TCH SCI -

- 01/05
DN\(EI»_ICX, 1T0) < T ranSpreI(ITn’)l < R64(TCn)
RxTransprel (1Tn) T2 timer i
Transprel(1Tn) DM(BC, 102
> X, ITO i
Transpreq(ITn) AM(Bor ) RxTransprel(ITn’) v R64ACk(TCn)
T > s Tn) Nl -
i _ RXT IT
! T1 timer X_I_r?nnssppr;e?((l.rnrt))
o 1) <
X, <
/i RxTranspreq(1Tn) AM(BC
Reset T1 06 T1527920-97
05 Bearer channel facility

AM Assignment message
DM Disconnect message

Figure 21/G.763 — Sequence chart for 64 kbit/s circuit re-establishment after
dual-seizur e detection/resolution

8.5.2.1 Actionsrequired at the TCH (non-controlling switching centre end)

Upon reception of the external information element R64 (TCn) from the non-controlling ISC, the
TCH shal initiate the normal circuit disestablishment procedures described in 8.4.1.1, 8.4.1.2
and 8.4.1.3.

46 Recommendation G.763 (10/98)



8.5.2.2 Actionsrequired at the TCH (controlling switching centre end)

Upon reception of RxTransprel(ITn) the TCH shall respond by sending Transprel(ITn) to the TCP.
The TCP shal thereafter immediately initiate the automatic re-establishment of the circuit by
sending Transpreq(ITn) to the TCP and to start timer T1. All subsequent procedures described in
8.3.1.2, 8.3.1.3 and 8.3.1.4 shall proceed normally (including procedures for auto-recovery described
in 8.3.2 in case of unsuccessful circuit re-establishment).

8.6 Spurious disconnect handling

All procedures described for the spurious disconnect handling pertain to a single trunk (circuit)
denoted by TCn, and to the associated forward and return intermediate trunks ITn and 1T,
respectively.

8.6.1 Spuriousdisconnect conditions

Condition I — A spurious disconnect message or a spurious implied disconnect detected by the called
end RCP while the called end TCH is in the connect_caled 64 state will cause the procedures
described in 8.4.1.3 and 8.4.1.4 to be invoked. A subsequent assignment message refresh will result
in the generation of a RxTranspreq(ITn’) signa to the caled end TCH after timer T3 has started.
Refer to Figure 22.

Condition Il —A spurious disconnect message or a spurious implied disconnect detected by the
calling end RCP while the calling end TCH is in the connect_calling_64 state will cause the
procedures described in 8.5.2.2 to be invoked. The resulting disconnect message and the subsequent
re-establishing assignment message will be recognized as spurious disconnect condition |. Refer to
Figure 23.
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01} Transpreg(ITn’)
/ @ RxTranspreq(ITn) /AN'_ - Reset T3
D Reset T1 | | 06 T1527930-97
05 Bearer channel facility
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Figure 22/G.763 — Sequence chart for 64 kbit/s circuit re-establishment
after a spurious disconnect into called end

Recommendation G.763 (10/98) 47



Calling end Called end

SCI TCH TCH SCI
ToISC ToISC
© TCP/RCP RCPITCP
M
fresh ___
05 B AN R - 06
RxTransprel (1Tn) spur'\ousD\\l\ "
Transprel(ITn) - Ee_fr esh|
> DM —> ,
__Transpreq(ITn) > " ~—— .| RxTransprel(ITn) >
E T1 timer q < Transprel(1Tn")
01E esh RxTranspreq(ITn’)
i RxTranspreq(l Tn) AM F_{?fr_ T3timer | >
- Reset T1 E 03
1
05 DM i
~_ RxTransprel(1Tn) /—/ :
< AM Refregh i
Transprel(1Tn) oml| |==== i
= \ .> - :
Transpreq(ITn) AM ———— | RxTransprel(ITn’) +
E T1 timer ~——__ | RxTranspreq(ITn’) iC’L‘%
o1 Transpreq(ITn")
1 AM <
, i RxTranspreq(ITn) | _——T] Reset T3
o Reset T1
- 06 T1527940-97
05 Bearer channel facility

AM Assignment message
DM Disconnect message

Figure 23/G.763 — Sequence chart for 64 kbit/s circuit re-establishment after a
spurious disconnect into calling end

8.6.2 Spuriousdisconnect recovery

8.6.21 Actionsrequired at the called-end TCH

After timer T3 has started, upon reception of a RxTranspreq(ITn’) signal, followed by a
RxTransprel(ITn') signal, the TCH shall enter the spurious-recovery state for the circuit using ITn'.
A subsequent reception of the internal message RxTranspreq(ITn’) shall cause the TCH to reset
timer T3, to initiate the re-establishment of the 64 kbit/s transparent channel in the return direction
by sending Transpreq(ITn’) to the TCP, and to re-enter the connect_called_64 state for the circuit
using ITn'.

If timer T3 expires before the reception of the RxTranspreq(ITn’) signal, the TCH shall enter the
appropriate state for circuit ITn'.

8.6.2.2 Actionsrequired at the callingend TCH
For condition I, the actions described in 8.5.2.2 shall be taken once.
For condition |1, the actions described in 8.5.2.2 shall be taken twice.
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9 Dynamic load control

9.1 Overview

To reduce the probability of excessive freeze-out percentages, the DCME shall have a facility for
DLC. This facility signals towards the local and distant-end 1SCs that new calls should not be
established. The DCME shall communicate with the ISC in accordance with Recommendation Q.50.
A DLC facility shal be provided for voice/voiceband data and on-demand 64 kbit/s traffic
separately. DLC shall not be applied to pre-assigned traffic.

The DCME shall provide a DLC signal which may be sent to the local and distant 1SCs to limit the
traffic load presented to the DCME during overload conditions. Overload conditions should be
indicated by the average number of bits per sample calculated for each pool. When the value falls
below a particular previously set threshold level, the DLC message should be generated at the
DCME. DLC messages shall be sent back to the local 1SC(s), and the distant DCME shall be
informed through the control channel. The distant DCME shall interpret and appropriately convey
the DLC information to its associated | SC(s).

To provide uniformity in load control amongst destinations in multi-destination operation, the
DCME shall have an additional capability of destination selective DLC (see 9.3.1.2). The use of this
capability shall be operator selectable. When this capability is selected, the DCME shall employ
destination selective transmit addressing (receive address decoding) with the inter-DCME DLC
message exchange, to indicate (determine) which destination has DLC active or inactive. For
interoperability considerations, see 4.1.4.

9.1.1 DLC activation/deactivation criteria

For voice/voiceband data DLC, activation shall occur and activation messages shall be generated
when the number of bits per sample, averaged over the voice channels of the pool, drops below a
presettable threshold, or the average percentage data bearer occupancy exceeds a presettable
threshold. Deactivation of DLC shall occur when the number of voice encoding bits per sample
exceeds a presettable threshold, and the average percentage of data bearer occupancy drops below a
presettable threshold.

For 64 kbit/s unrestricted (transparent) DLC, activation shall occur and activation messages shall be
generated when:

a) the measured number of assigned 64 kbit/s unrestricted channels exceeds a presettable

threshold; or
b) the voice/voiceband data DL C has been activated; or
C) the voice/voiceband data DLC is expected to be activated due to an increase of one

additional channel in the 64 kbit/s unrestricted traffic loading.

Deactivation of 64 kbit/s unrestricted DLC shall occur when:
a) the measured number of assigned 64 kbit/s unrestricted channels falls below the presettable

threshold; and
b) the voice/voiceband data DL C has been deactivated; and
C) the voice/voiceband data DLC is not expected to be activated due to an increase of one

additional channel in the 64 kbit/s unrestricted traffic loading.

Deactivation of DLC shall not occur earlier than a programmable interval which has a minimum
interval of 10 sin order to prevent an oscillating condition.

If the 64 kbit/s DLC is not active or the TCH/DLC interaction is disabled, 64 kbit/s unrestricted
channel requests shall always be processed (see 8.1).
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9.1.2 Message processing and routing

Internal DLC indications are sent on a destination selective basis to the local SCI and the TCH for
further processing and subsequent forwarding of the associated bearer service related external
information elements to the 1SC(s) according to 9.3.2 and 9.4.2. The list of DLC related external and
internal messages used by the SCI is given in 5.3.2. The external message exchange between the SCI
and the ISC is as defined in Recommendation Q.50.

Assuming that the ISC is responding to messages originating from the DCME SCI, it is
recommended that once a DLC signal has been active (i.e. new calls blocked by the ISC) and then
returns to an inactive state (new calls may be established), the affected circuits be unblocked by the
ISC in a gradual manner for the relevant bearer service type. Correspondent DCMEs shall exchange
their respective load conditions by means of the DLC support messages within the control channel
asynchronous data word (see 11.3.3.2).

9.2 L oad condition calculation (see Note)

The local loading condition shall be determined using the average number of encoding bits per
sample as a measure of voice traffic loading and the average data bearer occupancy as a measure of
data traffic loading. Examples of load measurements for voice and voiceband data are givenin 1. 1.

NOTE — Theload cal culation may be used for provision of special tandeming facilities (under study).

9.3 Voice/voiceband data DLC

9.3.1 DCME function

Two load conditions are defined:

a) High load (HL) —In this condition, the measured average number of encoding bits is less
than the high load threshold (e.g. 3.6 bits per sample), or the measured average data bearer
occupancy <dbo> is greater than the high dataload threshold (e.g. 80%).

b) Low load (LL) — In this condition, the measured average number of encoding bits is greater
than the low load threshold (e.g. 3.9 bits per sample), and the measured average data bearer
occupancy <dbo> is less than the low data load threshold (e.g. 60%).

The HL and LL thresholds shall be operator programmable options settable between 3 and 4 in
0.05 bits per sample steps for voice load measurement (HL<LL), and between 40% and 90% in 1%
steps for data load measurement (HL>LL) respectively.

Unless the criteria for declaring a different load condition are met, the last load condition shall be
mai ntai ned.
9.3.1.1 Global DLC

A local HL condition shall be signaled to the corresponding DCME(s) by setting the
voice/voiceband data DL C support message (bit p) to state 1. Refer to 11.3.

A local LL condition shall be signalled to the corresponding DCME(s) by setting the
voice/voiceband data DL C support message (bit p) to state 0. Refer to 11.3.

The DLC ON condition for voice/voiceband data traffic shall be declared when:
a) the HL condition is detected locally; or

b) the bit p received from a corresponding DCME isin state 1 (DLC is applicable only to those
circuits which are destined to this corresponding DCME).
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The DLC OFF condition for voice/voiceband data traffic shall be declared for each destination
when:

a) the LL condition is detected locally; and
b) the bit p received from the relevant destination isin state O.

The DLC ON condition shall be declared during a system reconfiguration.

The ADVD indication (see 5.3.2) shall be sent to the local SCI at the transition from DLC OFF to
DLC ON. The DDVD indication shall be sent to the local SCI at the transition from DLC ON to
DLC OFF.

NOTE —If the destination selective DLC feature is enabled, the global DLC shall use the destination
addressing bitsr and sin conjunction with the inter-DCME DL C support messages (see 9.3.1.2.1). During the
LL and HL conditions the r and s bit encoding shall cycle through all four binary combinations in ascending
order, one combination every DCME multiframe. If the destination selective DLC is not enabled, the bits r
and srevert to "do not care".

90.3.1.2 SdectiveDLC

When the selective DLC activation capability is enabled, the procedures described in 9.3.1.2.1 shall
be invoked at the local DCME when the average number of encoding bits/sample for voice has
decreased, or when the average data bearer occupancy has increased; the last traversed threshold is
the low load threshold. The destination selective DLC procedures shall terminate at the local DCME
when the average number of encoding bits/sample for voice and the average data bearer occupancy
for datatraverse:

a) the low load thresholds, in which case the LL condition is entered and pertinent rules
described in 9.3.1.1 apply; or

b) the high load thresholds, in which case the HL condition is entered and pertinent rules
described in 9.3.1.1 apply.

93121 Procedures

DLC shall be activated selectively for groups of trunks to one destination whose percentage use of

the bearer exceeds a mutually agreed pre-assigned value. The variables used are:

Ki the number of 4-bit nibbles alocated to destination i.

n(i) the average bearer usage for destination i, expressed in nibbles. The averaging method is the
same as for the voice bit/s sample measurement.

The determination of n(i) is according to the following equation:

n(i): = [2* No. of transparent calls (pre-assigned and dynamically assigned) for destination i] +
[1.25* No. of data calls (pre-assigned and dynamically assigned) for destination i] +
[b/4* No. of voice callsfor destinationi ] +

[ No. of pre-assigned 32 kbit/s channels for destination i] + D;.
where:
b average bits per sample for avoice call.

D; number of nibbles used for facsimile demodulation/remodulation. If the facsimile
demodulation/remodulation is not used, D; is zero. If the facsmile
demodulation/remodulation is used, the value of D; is the mean number of fax

banks alocated to destination i. D; shall be measured in the facsimile module over
an appropriate measurement period (STI, see 15.2.3) as.
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Ti

D; = Npg X

where:
T; the number of transmit facsimile calls for destination i.
Neg the number of facsimile banks currently allocated in the bearer.
Z summation over all destinations.
J

A localy measured high n(i) condition shall be signalled to the relevant destination i by setting the
voice/voiceband data DLC support message (bit p) to state 1. The message addressing shall use ther
and s bits contained in DCME frame 55 of the DCME multiframe (see Table 5 "4-bit asynchronous
data word bit alocation"). The combinations of r and s bit values determine four different
destinations as follows:

Destination 1 is the first destination in a multi-destination pool from a transmit perspective.
Destination 2 is the second destination, etc.

The DLC ON condition for voice/voiceband data traffic for destination i shall be declared when:
a) the locally measured n(i) is greater than or equal to Kj; or

b) the bit p received from destination i DCME addressed to the local DCME is in state 1
(DLC is applicable only to those circuits which are destined to this corresponding DCME).

The DLC OFF condition for voice/voiceband data traffic for destination i shall be declared when:
a) the locally measured n(i) is smaller than Kj; and
b) the bit p received from destination i DCME addressed to the local DCME isin state 0.

The ADVD indication (see 5.3.2) shall be sent to the local SCI for the relevant destination(s) at the
transition from DLC OFF to DLC ON. The DDVD indication shall be sent to the local SCI for the
relevant destination(s) at the transition from DLC ON to DLC OFF.

r-bit <bit Destination
(sameas Table 12)
0 0 1
0 1 2
1 0 3
1 1 4
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Table 5/G.763 — 4-bit asynchronous data word bit allocation

DCME
frame

Data word bit No.

3

M essage

53

55

56

57

58

59

60

213 214

(MSB)

BC BC

(MSB)

3
7

215

BC

BC

o A~

216

BC
(LSB)
BC

(LSB)

Type: IT-related circuit supervision/alarm condition
Designation: The No. representsthe IT No.

Content:
0 = normal condition
1 = alarm condition

Type: DCME bearer backward alarm

Designation: The dataword bit No. represents the Rx bearer
No. (see Notes 1 and 2)

Content:
A: 0=normal condition
1 = aarm condition

Type: DLC support message

Designation:
p = Voice/voiceband data
q = Unrestricted 64 kbit/s

Content:
O=LL or UCA
1=HL or UCNA

r, s= 2-bit binary code to identify each receive destination in
the multi-destination mode (see Notes 4 and 5)
Type: ldentification of Rx bearer number to which channel

check results apply if channel check is progressing
normally

Designation and content:
b, by: Represents the Rx bearer No. in binary code
(see Note 1)
R: 1 = channel check disregarded (high BER)
0 = channel check progressing normally
x: Do not care

Type: BC-related channel check results transmitted one
BC per DCME multiframe
Designation and content:
BC: 7-bit code represents the No. of the BC for which the
result applies

D:  8-hit code represents the No. of the decoder for which
the result applies
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Table 5/G.763 — 4-bit asynchronous data word bit allocation (concluded)

DCME Data word bit No.
frame | 2 3 4 M essage
61 Y X X X Y: Channel check dlarm
0 =normal,
1=aam
X: Do not care
62 T X X X Type: Transmit channel check inhibit

Designation and content:

T. 1 channel check interrupted
0 channel check norma
X: Do not care

63 X X X X Spare (Note 3)
X: Do not care

NOTE 1 — Thereis afixed association between the Rx bearer number in DCME frame 54, the Rx bearer
number in DCME frame 56, the VOW IT number, and the local channel IT number. Refer to Table 12.

NOTE 2 — In two-pool multi-clique operation there is one Rx bearer number associated with each pool.
NOTE 3 -The unused codes are reserved future use.
NOTE4—-See9.3.1.2.1.

NOTE 5 — If the destination selective DLC feature is not enabled, the bits"r" and "s" revert to "do not
care".

NOTE 6 — All "do not care" bits shall be set to "0".

9.3.1.3 Interaction between global/selective DL C and voice and data traffic loading

The following combinations of load conditions for voice average bits per sample <abs> and data
<dbo>, measured over the entire interpolation pool, are possible:

I.c. No. Voice Data
(load combination) <abs> <dbo>
1 >3.9 <50%
2 3.6< <39 <50%
3 <3.6 <50%
4 >3.9 50%< <90%
5 3.6< <39 50%< <90%
6 <3.6 50%< <90%
7 >3.9 >90%
8 3.6< <39 >90%
9 <3.6 >90%

The numbers used above are only for illustration and are not necessarily values recommended for
operation.

When the destination selective DLC feature is enabled, invocation of the selective DLC procedures
occurs for transitions from |.c. No. 1 to any of |.c. Nos. (2, 4, 5). Termination of the selective DLC
procedures occurs for transitions from any of I.c. Nos. (2, 4, 5) to l.c. No. 1, and for transitions from
any of I.c. Nos. (2, 4, 5) to any of l.c. Nos. (3, 6, 7, 8, 9).
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When the selective DLC feature is not enabled, |.c. Nos. 2, 4 and 5 shall not be acted upon. In this
case, global DLC activation occurs for transition from I.c. No. 1 to any of I.c. Nos. (3, 6, 7, 8, 9).
Once activated, DLC deactivation shall only occur for transition from any of I.c. Nos. (3, 6, 7, 8, 9)
tol.c. No. 1.

An example of a DLC activation/deactivation scenario is illustrated in Figure 24. For clarity, only
the effects of the local DCME (transmit side) voice traffic load conditions in a multi-destination pool
are depicted.

Average bit/sasmple
A
Deactivate All
39 Low load (Il)
: threshold
Activate All
[ ¢ 1 I | | | | | | -
i ~ Time
Invoke selective Terminate selective
DLC procedures DL C procedures
K,/n(i) ;
/ :
i Destination A Destination B Dea:btivati on
ol XA ____________________ X __________________ ———
IActivate Activate '
i e
0.0 i 5
~ Time

T1527950-97

O cGloba DLC
A Selective DLC

Figure 24/G.763 — An example scenario of DL C activation/deactivation
with only voice loading

9.3.2 SCI function

The SCI shall send the information elements SNA and VDNA to the ISCs when the TCH receives an
ADVD indication from the DLC function.

When the TCH receives a DDVD indication from the DLC function, the SCI shall send the
information elements SA and VDA to the I1SC(s), unless an ADVD indication recurs within
Ta seconds after the last detected ADVD indication.

The Tatimer shall be operator selectable with aminimum of 10 s.
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Depending on the characteristics of the chosen DCME-ISC control system, the SNA, VDNA, SA
and VDA information elements may not all be used.

94 On-demand 64 kbit/sDLC

94.1 DCME function

The availability of capacity for on-demand 64 kbit/s traffic is based on the predicted average number
of encoding bits for voice traffic and the predicted average data bearer occupancy if a pair of 4 bit
bearer time dots currently designated for voice or data traffic were to be used to accommodate one
additional 64 kbit/s channel.

Two capacity availability conditions are defined:

a) Capacity available (UCA) — In this condition, the predicted average number of encoding bits
is greater than the low load threshold for voice and the predicted average data bearer
occupancy is less than the low load threshold for data. The thresholds are defined in 9.3.1.

b) Capacity not available (UCNA) — In this condition, either the predicted average number of
encoding bits is less than the high load threshold for voice, or the predicted average data
bearer occupancy is greater than the high load threshold for data. The thresholds are defined
in9.3.1.

Unless the criteria for declaring a different load condition are met, the last load condition shall be
mai ntai ned.

A local UCNA condition shall be signalled to the corresponding DCME(s) by setting the on-demand
64 kbit/s DLC support message (bit q) to state 1. Refer to 11.3.

A local UCA condition shall be signalled to the corresponding DCME(s) by setting the on-demand
64 kbit/s DLC support message (bit q) to state 0. Refer to 11.3.

The DLC ON condition for on-demand 64 kbit/s traffic shall be declared when:
a) the UCNA condition is detected locally; or

b) the bit g received from a corresponding DCME is in state 1 (DLC is applicable to those
circuits which are destined to this corresponding DCME).

The DLC OFF condition for on-demand 64 kbit/s traffic shall be declared for each destination when:
a) the UCA condition is detected locally; and

b) the bit g received from the relevant destination isin state O.

The DLC ON condition shall be declared during a system reconfiguration.

The AD64 message shall be sent to the local SCI and to the TCH at the transition from DLC OFF to
DLC ON.

The DD64 message shall be sent to the local SCI and to the TCH at the transition from DLC ON to
DLC OFF. A facility to enable or disable the DLC/TCH interaction shall be provided. Refer to 8.2.

9.4.2 SCI function

The SCI shall send the information element UCNA to the 1SC(s) when the TCH receives an
ADG64 indication.

When the TCH receives a DD64 indication, the SCI shall send the information element UCA to the
ISC(s), unless the TCH receives an AD64 indication within Tb seconds after the last detected AD64
indication.

The Tb timer shall be operator selectable with aminimum of 10 s.

56 Recommendation G.763 (10/98)



Depending on the characteristics of the chosen 1SC control system, the UCNA and UCA information
elements may not be used.

10 Test procedures

A means of verifying end-to-end continuity and correct assignment of channels shall be provided.
Channel check may be enabled or disabled on a clique basis and when an automatic procedure is
implemented, then it should conform to the following:

NOTE — The channel check procedureis applied independently to each pool.

10.1  Channel check procedure

10.1.1 Test procedure

A repetitive 20 s test time frame (TTF) shall be established. At the start of each TTF, unless the
procedure is disabled, a test vector bit pattern sequence shall be originated on IT 239 for pool 1 and
IT 240 for pool 2. This test vector sequence shall compete for assignment to a bearer channel in
accordance with 6. The ADPCM encoder for (BCn, IT 239/240) shall be selected normally in
accordance with 6. The test vector sequence shall be in accordance with 10.1.4. A DCME transmit
unit shall generate one channel check test vector which shall be processed by all corresponding
DCME receive units. For this reason, IT 239/240 shall be assumed to be destination directed to all
destinations corresponding with the DCME transmit unit.

To inform the corresponding DCME receiver units that a channel check has commenced, a code
1111 is transmitted in the synchronous data word in the same DCME frame as the first associated
channel check assignment message (BCn, IT 239/240) for each TTF. The code word 1111 in the
synchronous data word shall be transmitted on the relevant IT (239/240) for the entire duration of
each channel check sequence. When the channel check sequence is completed, an explicit disconnect
message shall be transmitted with IT 0 and the synchronous data word 0000.

If the channel check procedure has been manually inhibited at the DCME transmit unit, bit 1 in
DCME frame 62 of the asynchronous data word shall be set to 1; otherwise, the bit shall be set to 0.
The manual inhibit shall become effective at the next TTF boundary.

All corresponding DCME receive units shall assign IT 239/240 to a special test port. A specia test
port is assigned for each received bearer. The special test ports are identified by the local 1T
Nos. 241 through 244 receiving bearer numbers 1 through 4, respectively. A test ADPCM decoder
associated with (BCn, IT 239/240) shall be selected in accordance with 7. The presence of signal
shall be checked continuously at ports 241 through 244. After detection of signal presence,
continuous correlation shall be performed to identify the presence of the test vector. When the test
vector is identified, a test pattern receiver shall determine the accuracy of the match between the
received test vector and a locally stored version of this pattern in accordance with clause 10.1.4. For
each bearer, the result from the test pattern receiver shall be disregarded if the continuous BER
measurement declares a high BER condition. Refer to 15.10.1.

10.1.2 Reportingtest results (remote DCME)

The remote DCME shall generate alocal alarm when the test vector pattern is not correctly received
in accordance with 10.1.4, or if the code 1111 is received from synchronous data word and a test
vector has not been synchronized on the corresponding test port.

The remote DCME shall construct and maintain atable of test results of each BC. Separate test result
tables shall be maintained for each incoming bearer and/or pool. For each BC, an entry in the table
shall contain a0 if the test result is pass; otherwise, the test result table shall contain a 1. If the result
of the test pattern receiver has been disregarded, a1 shall be entered in the test result table for the
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high BER yes/no condition and a 1 shall be assumed for the pass/fail entry. The test result table shall
also include the identity of the ADPCM decoder currently assigned to the test port.

It is recommended that the test result table also contain a real-time clock and date entry showing the
time and date that the last test result was obtained for each BC. It is further recommended that the
result tables be made accessible by the local operations and maintenance function or an equivalent
facility.

For each bearer, the remote DCME shall send the result of the last channel check to the
corresponding local DCME via the asynchronous data word using the format shown in Table 5. A
test result consisting of the last BC number which was used for the channel check test at the end of
each test interval, pass/fail condition, high BER yes/no condition and ADPCM decoder number shall
be sent once per DCME multiframe in DCME frames 56-61. The test results are sent in ascending
numerical order of the incoming bearer number.

If no test result exists, if the automatic procedure has been disabled, or if more than 60 s have
elapsed since the last channel check test for that bearer, the BC number and the ADPCM decoder
number contained in DCME frames 57, 58, 59 and 60, respectively, shall be set to all 1s (ineffective
message). The pass/fail and high BER bits shall be set to 1. The message contents shall remain
latched to the last result for that bearer until anew result is available.

10.1.3 Reporting test results (local DCME)

The loca DCME shall build a result table for each corresponding DCME by accumulating the
incoming channel check result messages. The loca DCME shal identify the required result
messages by examining the bearer identification number contained in the first message (DCME
frame 56) of each table. The traffic plan will contain the bearer identification number(s) pertaining to
each DCME.

The local DCME shall generate a local alarm when an incoming bearer channel currently subject to
the channel check procedure is reporting an abnormal channel check result condition.

10.1.4 Test vector sequence characteristics

The test vector sequence® shall consist of the following three contiguous segments in accordance
with 10.1.5:

a) 100 ms of 2400 Hz sinusoidal tone at —10 dBmoO;
b) the A-law or p-law PCM initializing sequence;
C) 768 ms of 1254 Hz sinusoidal tone.

The test pattern receiver shall continuously search for a 1254 Hz sinusoidal tone pattern at an
equivalent level of 0 dBmO £ 1 dB. The test pattern receiver shall be designed to synchronize to the

1254 Hz sinusoidal tone pattern within 100 ms at a bearer error ratio of 1 in 10% while the bearer is
operating at an average bits/sample of 3 bits. Following synchronization, the test pattern receiver
shall declare test pass if the sum of the errors does not exceed 1000 for each of the MSB through
MSB-4 bits for the 3-bit mode (MSB through MSB-2 for the 2-bit mode) in a 600 ms measurement
period measured at the PCM output stream. The determination test pass or test fail shall be made at
the end of a 600 ms measurement window. The start of the measurement window shall be located
650 ms from the time of occurrence of the assignment message containing the synchronous data
code word (1111). The measurement window test time frame and 1254 Hz test tone sequence are
shown in Figure 25.

1 A-law and p-law test vectors are available as electronic files attached to this Recommendation.
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Figure 25/G.763 — M easurement window and test tone sequence timing relationships

10.1.5 Channed check test vectors

The complete test vector sequence comprises a 2400 Hz sinusoidal signal followed by an initializing
segment followed by a 1254 Hz sinusoidal signal. All segments are contiguous. The first sequence
comprises 834 samples (approximately 100 ms) of a 2400 Hz sinusoidal sequence encoded in
accordance with Recommendation G.711. An output sequence is not provided for this 2400 Hz input
sequence. A reset is assumed prior to the start of the second sequence. The second sequence consists
of 3496 samples (approximately 437 ms) of initializing sequence. No output sequence is provided
for thisinput sequence.

The third input test sequence represents a 1254 Hz sinusoidal tone encoded in PCM in accordance
with Recommendation G.711. The output sequence is the corresponding PCM (A-law or p-law)
output obtained when the input test sequence (A-law or p-law) is passed through an ADPCM
encoder and ADPCM decoder operated back to back.

The output sequence assumes that the decoder ADPCM algorithm has been initialized immediately
prior to the reception of the test sequence.

The test sequence format is based on 768 ms of coded signal divided into a series of blocks.

10.2 Internal tests

It is recommended that an internal test sequence performing a TC-BC-TC loopback test be provided.
These tests should, as a minimum, evaluate the activate level of the activity detectors (DCME
transmit unit) and the PCM-to-PCM bit integrity (for DCME transmit unit and receive unit). The test
sequence should be designed to sequentialy evaluate all combinations of channels (TC, IT and BC)
and ADPCM codecs.
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11 Control channd (CC)

The CC shall be a 32 kbit/s channel, and shall include provisions for accommodating the following
categories of inter-DCME terminal messages.

- trunk-to-bearer assignment;
- idle noise level;

- dynamic load control;

- alarm information;

- self-diagnostic information;
- signal classification.

Each pool of channels within the bearer frame shall contain a CC. The CC shall occupy the lowest-
numbered 4-bit BC in the pool. The first bit is a sync bit and the remaining 3 bits carry a part of the

CC message.

Control channel messages are transmitted at arate of 3 bitsin each 125 ms bearer frame. A complete
48-bit encoded (CC) message shall be transmitted in one DCME frame of 2 ms. Prior to encoding,
the CC message shall consist of an 8-bit BC identification word, an 8-bit IT identification word and
8 bits for other DCME to DCME messages (data word). The CC message shall be protected by a
(24, 12) rate 1/2 Golay code. Figure 26 illustrates the CC transmission scheme. In the figures
describing the CC, the left-hand bits are transmitted first.

DCME Frame
PCM frame No. 0 PCM frame No. 1 PCM frame No. 15
1st nibble . 2nd nibble . 16th nibble .
of CC | of CC | L of CC |
% 3 bits of Traffic % 3 bits of Traffic % 3 bits of Traffic
% encoded CC | channels % encoded CC | channels % encoded CC | channels

—_—1

\ | _ / T1527970-97

ne 111010110010000 1 Sync hit pattern DCME frame 1 to 63 %Selci:vcergctis
0001010011011110 Sync hit pattern DCME frame 0

o¥

Figure 26/G.763 — CC message transmission scheme

111 CCerror protection

A (24, 12) rate 1/2 code shall be applied to the CC for error protection. The (24, 12) code is obtained
from a (23, 12) Golay code with the addition of a dummy bit and is capable of correcting 1, 2 or
3 bitsin error in ablock of 24 bits. The code generator polynomial is:
g(x)=x11+x9+x7+x6+x5+x+l
The 24 information bits comprising 8 bits for the BC number, 8 bits for the IT number and 8 bits for
other data are transmitted in two blocks of 12 information bits each. For each information block
there is a check block consisting of 11 bits for the Golay code and one dummy bit as shown in
Figure 27. The check bits are obtained by computing the remainder of the polynomia division
shown below:

x™ - 1(%) = g(x) - Q(x) + R(X)
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where:
1(x) = byt +byx™® + ...+ byx + by
R(x) = rloxlo + rgx9 +...+nxX+rg
Q(x) = quotient of the division
R(x) = remainder of the division

48 Bits
Info bits Check bits Info bits Check bits
BC word IT word Dummy bit IT word Dataword Dummy bit
8 bits 4 bits 4 bits 8 bits
112 coee 11112(13|14 coee 22123124112 coee 11112113 ]14 coee 22123124

b o/blbo o To i 1o

_ _—
b1y byg by Mo To o byy_by,
Structure of block code T1527980-97

Data word
BC word IT word
MSB LSB| MSB LSB| bits bits
Normal assignment message
1 4'1 4

Figure 27/G.763 — DCME control channel message for mat

11.2  CC synchronization

A 16-bit unique word shall be provided for each individual clique, to identify the beginning of the
2ms DCME frame over which the encoded CC message of the pool is transmitted. Refer to
Figure 26. The unigue word shall be transmitted at the rate of one bit per bearer frame via the sync
bit. The sync bit shall occupy the most significant bit position of the CC 4-bit time slot.

The 16-bit unique word shall also provide a means of identifying the beginning of a 128 ms DCME
multiframe (64 DCME frames) for use by the asynchronous data word. Refer to 11.3.3.2.

11.2.1 Uniqueword pattern

The sync bit pattern transmitted in a DCME frame shall constitute the following unique words:
DCME frame 0 0001010011011110
DCME frame 1 to 63 1110101100100001

The order of transmission of the pattern shall be from the extreme left-hand bit first to the extreme
right-hand bit last. The first bit of the pattern shall be transmitted in the first nibble of the 16 nibbles
constituting a complete CC message.

11.2.2 Unique word detection

The unique word detection shall be based on the detection of a correlation match between the
accumulated contents of the first bit of the CC nibble and a locally stored unique word pattern. The
resulting correlation matches shall be used to attain, maintain and regain the synchronization of the

CC message.
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In the steady state, a detection threshold of three shall be used to maintain synchronization, and a
3-bit window centred 16 bits after the previous detection of the correlation match shall be used to
locate the start of the DCME frame for the proper decoding of the CC message. If the correlation
match is not achieved, the CC message bits shall be discarded and a search procedure shall be
initiated over a 16-bit window.

11.3 CC message structure

11.3.1 BC identification word

The MSB of the 8-bit BC identification word shall be used to indicate the BC type. For data, the
MSB shall be 1. For all other BC types (bit bank, fax bank, transparent, voice), the MSB shall be 0.

The seven LSBsin binary code shall identify the BC number in accordance with 5.9. The normal BC
numbering range shall be 1 through 61. The overload BC numbering range shall either be 64 through
124, or, if the 2-bit encoding mode is disabled, 64 to 83.

For 64 kbit/s transparent channels, the BC number shall identify the first 4-bit BC of a pair of
adjacent 4-bit BCs used to create an 8-bit BC and shall be even numbered in the range 2 through 60.
A channel type identifier code in the synchronous DCME to DCME data word shall be used, as
defined in 11.3.3.1 to indicate a 64 kbit/s transparent channel.

BC number 0 in binary code shall be used for CC messages transmitted during system start-up or
during a DCME transmit unit map change.

BC number 255 in binary code shall be used to indicate an ineffective CC message if al traffic is
pre-assigned.
11.3.2 IT identification word

The 8 bits of the IT identification word shall be used to identify the ITs. ITs numbered 1 to 216 in
binary code shall be available for traffic. When less than 216 ITs are used, the numbering will not
necessarily be numerically consecutive.

IT Nos. 232, 233, 234 and 235 in binary code shall be used for DCME to DCME orderwires (up to
four correspondents), see 15.9.

IT Nos. 239/240 in binary code shall be used for the automatic end-to-end channel check procedure,
see clause 10.

IT No. 0 in binary code shall be used to indicate an explicit disconnection or shall be transmitted in
the CC during system start-up and DCME transmit unit map changes.

IT No. 250 in binary code shall be used when the associated BC is to be utilized for the bit bank as
described in clauses 6 and 7.

IT No. 251 in binary code shall be used when the associate BC is to be utilized for the fax bank as
described in clauses 6 and 7.

IT No. 255 in binary code shal be used to indicate an ineffective CC message if al traffic is
pre-assigned.
11.3.3 Dataword

The 8-bit data word in the CC message forms two independent data channels. The first data channel
consists of the four MSBs of the 8-bit data word, and is transmitted with each assignment message
synchronously relative to the BC and I T identification.

The second data channel consists of the remaining 4 bits of the 8-bit data word transmitted in a
multi-frame structure asynchronously relative to the BC and IT identifications.
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11.3.3.1 Synchronousdataword

The 4-bit synchronous data word is used:

a) to transmit background noise level information to the DCME receive unit;

b) to indicate that the BC is thefirst 4-bit nibble of a 64 kbit/s transparent channel;
C) to indicate that the BC is assigned for the channel check procedure;

d) to indicate an ineffective message,

€) to carry user signalling bits when the optional USM is used.

Background Gaussian noise, as determined at the transmit activity detector, will vary between
—68 dBmO0 and —42 dBmO (see Note). For channels subject to DSI, the background noise level shall
be encoded in accordance with Table 6. The noise level code shall be transmitted with each new
assignment and refreshment message.

NOTE — For A-law encoding, the minimum noise level is—65 dBmoO.

For each CC message, the DCME receive unit shall decode the 4-bit data word and update the noise
level memory associated with the decoded IT according to Table 6. At the DCME receive unit, a
pseudo-random 8-hit PCM sequence simulating Gaussian noise shall be applied to the disconnected
IT. The simulated noise level shall match the last stored value in the noise level memory before the
disconnection.

For channels carrying 64 kbit/s transparent calls, the 4-bit data word shall be 1001 and transmitted
with each new assignment, refreshment and disconnection message.

If the BC in the assignment message is being subjected to the automatic channel check procedure
according to clause 10, the 4-bit dataword shall be 1111.

The 4-bit data word 0000 shall be used for:

a) voice disconnection (normal and overload);
b) data disconnection;

C) bit bank connection and disconnection;

d) fax bank connection and disconnection;

€) system start-up or map-change (BC =0, IT = 0).
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Table 6/G.763 — 4-bit synchronous data word encoding

Transmit DCME action Receive DCME reaction
M easure noise level Code ;
Storenoise level
n (dBmOQ) word m (dBmo)
(Notes 1, 2)
n<-68 0001 —68 (p-law only)
—68<n<-62 0010 —65
—-62<n<-57 0011 —60 (default)
-HS7<n<-5H2 0100 55
52<n<-47 0101 -50
47<n<-44 0110 —46 (Note 3)
A4<n<-42 0111 —43 (Note 3)
-42<n 1000 —42 (Note 3)
BC identifies 64 kbit/s channel 1001 BC indicatesfirst 4-bit nibble of 8-bit channel
BC is under channel check test 1111 BC is under channel check test
See11.33.1 0000 See11.3.3.1
Unused codes (Note 4) 1010 No action required
1011
1100
1101
1110
NOTE 1 — It is suggested that because the noise inserted at the receive unit is broadband, the transmit unit
noi se measurement also be broadband.
NOTE 2 — The DCME transmit unit noise intervals are implementation specific; atolerance of +2 dB is
suggested.
NOTE 3 — When the background noise level is high (—46 dBmO or greater), some Administrations have
indicated there may be a subjective benefit in inserting lower values of noise at the receive unit than those
measured at the transmit unit. The contrast is most apparent when the noise spectral density at the DCME
transmit unit is substantially different from the noise inserted at the receive unit. Since the noiseinserted at
the receive unit does not affect DCME interoperability, the selection of the noise level isleft asan option
(50 dBmO is being considered).
NOTE 4 — The unused codes are reserved for future use.

11.3.3.2 Asynchronousdata word

The 4-bit asynchronous data word will convey the following types of DCME-to-DCME information:
a) end-to-end circuit supervision and alarm indications on a per channel basis,

b) bearer-related backward alarm indication to the remote DCME;

C) DL C support messages;

d) BC-related messages pertaining to channel check procedures.

The data word multiframe shall consist of 64 DCME frames numbered from 0 to 63. Frame No. O is
the DCME frame in which the CC unique word is inverted. The CC unique word for the remaining
63 frames shall be transmitted normally.

Bit alocations in the data word multiframe for the various applications shall be as shown in Table 5.
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11.3.4 CC structure when USM option is used

If the optional USM is used, the BC identification word and the CC synchronous data word can be
formatted according to the users' requirements in the DCME frames 0, n, 2n, etc. (i.e. every nth
DCME frame) of the DCME multiframe.

For the R2 USM, every eighth frame of the DCME multiframe shall be used to transmit a signalling
message as follows. The bits 1 to 8 of the signalling message shall identify ITnl. The bits 9 to 16 of
the signalling message shall identify 1Tn2. Bits 17 and 18 shall encode the a and b bits of 1Tn1.
Bits 19 and 20 shall encode the a and b bits of ITn2. The a and b bit signalling information will be
either change of signalling states, or the refreshment of existing states. Figure 28 illustrates the
format for this type of message.

48 bits
Info bits Check bits Info bits Check bits
BC word IT word IT word Dataword
8 hits 4 bits 4 bits 8 hits
1(12 11(12]13|14 22123241 11| 2 11(1213|14 22123124

/ e
b1y by by bo/ o To N~ bll_blo/ by by ryg o i 1o
Structure of block code T1527990-97
Dataword
ITnl ITn2 Syne. JAsyc
MSB LSB| MSB LSB| bits bits
R2D line signalling message
1 411 4

Figure 28/G.763 — R2D line signalling message format for CC

12 Activity detection and data/speech discrimination

This clause describes the functional requirements of the transmit activity detector, data/speech
discriminator, signalling detector, and receive activity detector.

Compliance with all paragraphs of this clause is mandatory, with the exception of the transmit
activity detector threshold and operate time specification. Compliance with the threshold and operate
time specification is not required to achieve interworking between various DCME manufacturers.
The performance of the DCME transmit unit activity detector will be assessed by conducting MOS
subjective tests on the entire DCME system. DCME testing methodologies have been specified in
Recommendation P.84.

121  Transmit activity detector

For each IT, the transmit activity detector characteristics are based upon the assumption that the
amplitude frequency response of the transmission channel (up to the input of the activity detector) is
+0.5 dB with respect to 1000 Hz over the frequency band from 300 to 3400 Hz. The Gaussian noise
level can typically vary over arange from —68 to —42 dBmoO.

NOTE - For A-law encoding, the minimum noise level is—65 dBmO.
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Functionally, the transmit activity detectors shall determine whether or not there is activity on each
transmit IT and provide an active/inactive (act/Inact) indication. Upon system start-up or map
change, the transmit activity detectors shall be reset to provide an Inact indication.

Functionally, the transmit activity detectors shall determine the transmit idle channel noise level on
each non-pre-assigned IT in the DCME transmit unit. The idle channel noise level for each DCME
transmit unit IT is encoded and transmitted to the DCME receive unit in the 4-bit synchronous data
word. The idle channel noise is regenerated in the DCME receive unit in accordance with 11.3.3.1
and is applied to the corresponding DCME receive unit ITs when they are disconnected from their
assigned BCs.

12.1.1 Threshold and operatetime

The transmit activity detector threshold shall automatically adjust relative to the average power of
Gaussian noise band limited between 300 and 3400 Hz.

The threshold and operate time of the transmit activity detector may be implementation specific.
However, for guidance threshold and operate time, characteristics for the transmit activity detector
aregiveninl.2.

12.1.2 Hangover control

The permissible hangover time as a function of stimulus signal duration shall be within the mask
shown in Figure 29 for ITU-T Signaling System No. 5 and within the mask shown in Figure 30 for
speech and ITU-T Signalling Systems Nos. 6 and 7 and R2D.

It shall be possible to select the required type of hangover time mask. For voiceband data, the
hangover time should be extended so that it is sufficiently long to bridge facsimile page changes.
Thistime may beaslongas 14 s.
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Figure 29/G.763 — Hangover time mask — I TU-T No. 5 signalling

Authorized zone

50 100 150 200 250 270

Signal duration (ms) T1528010-97

Figure 30/G.763 — Hangover time mask — Speech
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12.1.3 Interaction of transmit activity detector with echo control devices

The threshold of the transmit activity detector shall not adapt to Gaussian noise level variations
which are due to the actions of echo suppressors or echo cancellers. This might be accomplished, for
example, by providing the transmit activity detector with a threshold inhibit signal from a receive
activity detector when activity is present in the receive channel (see 1.5, which discusses specia
DCME networking considerations).

12.2  Datal/speech discriminator

The data/speech (D/S) discriminator shall determine whether the activity on each IT in the DCME
transmit unit is speech or data and then provide a speech/data indication to the TCP function. An
example of a data/speech discriminator which satisfies the requirements specified in this subclause is
giveninl.3.

The following requirements shall be met with the modem types and bit rates given in Table 7.

Table 7/G.763 — Types of modem and bit rates which shall be supported

Modem Bit rate (Bit/s) Operating mode
V.21 300 FDX
V.22 600, 1200 FDX
V.22 his 2400 FDX
V.23 1200 HDX, character mode
HDX, continuous
Group 1, 2 Analogue FAX
V.26 2400 FDX
V.26 bis 1200, 2400 HDX
V.26 ter 1200, 2400 FDX
V.27 bis 2400, 4800 HDX
V.27 ter 2400, 4800 HDX
Group 3, FAX
V.29 4800, 7200, 9600 HDX/FDX
Group 3, FAX
V.32 2400, 4800, 9600 FDX
V.33 9600 FDX
Activity Output condition
Speech Voice
Tones and tone pairs (Note 1) Voice
Datasignal (Note 2) Data
2100 Hz Data
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Table 7/G.763 — Types of modem and bit rates which shall be supported (concluded)

NOTE 1 - Where asignal frequency tone, i.e. an unmodulated carrier, is part of a voiceband data modem
signal exchange, once the voiceband data modem signal is classified as data, the classification should not
return to voice within the data call.

As an alternative implementation, the following are specified:

1) If current signal classification is voice or disconnected, all tones except 2100 Hz shall be classified as
voice.

2) If current signal classification is data, all tones except the following shall be classified as data:
1004 Hz (optional) — Test tone;
1100 Hz — Calling tonein V .25;
1300 Hz (optional);
2000 Hz;
2400 Hz;
2600 Hz — Combination of 2400 Hz and 2600 Hz.

NOTE 2 —V.21 modem signals must be classified as data to ensure that facsimile signals will not be
corrupted.

12.2.1 Output conditions

The D/S discriminator shall analyse the activity on each transmit IT and provide the following output
conditions.

The D/S discriminator shall provide a continuous output condition indicating the presence of either
speech or data on thelT. The current output condition shall be maintained upon termination of
activity on the IT or until the output condition of a subsequent activity is determined. Upon system
start-up or map change, the D/S discriminator shall be reset to voice.

12.2.2 Accuracy
The missed detection probability of data as speech or speech as data shall be less than 0.5 per cent.

12.2.3 Responsetime

The D/S discriminator shall update its output condition within 200 ms after any of the following
changesinthe IT signal characteristics:

- inactive-to-speech;
- inactive-to-data;

- speech-to-data;

- data-to-speech.

12.2.4 2100 Hz tone detector

The D/S discriminator shall detect the presence of the V.25 echo control disabling tone by analysing
signals on the transmit ITs. The function may be implemented separately but is here defined as part
of the D/S discriminator. Requirements for a 2100 Hz tone detector are givenin |.3.
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12.3  Signalling detector

Functionally, the signalling detector shall detect the presence of ITU-T Signalling System No. 5 line
signalling (2400 Hz) on each transmit IT, provide a detection indication (signal detect/No detect) to
the TCP function and enable the signalling hangover time mask (see Figure 29) for the duration of
the signalling interval. Upon system start-up or map change, the signalling detector indication shall
be reset to No detect. Requirements for a 2400 Hz tone detector are givenin |.4.

R2D inter-register signalling does not need an extended hangover and shall be classified as "voice".

12.3.1 Accuracy

The probability of speech, voiceband data or noise being detected as ITU-T Signalling System No. 5
signalling or the probability of signalling being detected as speech, voiceband data or noise shall be
less than 0.5 per cent.

124  Receive activity detector

A receive activity detector may be used to recognize periods of activity on each received IT and
provide an inhibit signal to prevent interaction of the transmit activity detector with echo control
devices. Refer to 12.1.3.

13 DCME synchronization and echo contr ol

13.1 DCME synchronization

Timing synchronization of DCME can be achieved in many ways and care should therefore be taken
in any implementation to ensure that the configuration adopted is correct.

13.1.1 Reference clock

The DCME reference clock shall be derived from a source which meets the requirement of
Recommendation G.811. For networks that entail one international destination, loop timing can be
used as an aternative at one end of the link. The need for an interna reference clock for use under
failure conditionsis for further study.

13.1.2 Plesiochronoussdlips

The dip rate shal not exceed the requirement of Recommendation G.822. Controlled dlips at
2048 kbit/s on the trunk side shall not introduce any loss of frame alignment. Controlled dlips at
1544 kbit/s on the trunk side and for 2048 kbit/s and 1544 kbit/s on the bearer side require further
study.

13.1.3 Buffer sizesand locations

Table 8 indicates suitable buffer sizes and locations for the 2048 kbit/s hierarchy for the various
synchronization options which are detailed in 1.6. A table for the 1544 kbit/s hierarchy is under
study.
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Table 8/G.763 — Buffer sizesand locations for the 2048 kbit/s hierarchy

Synchronization type Buffer size L ocation :
(Note 2) (Note 1) (Note 3) Figure No.
1. No buffering
A Asynch No buffer - 1.4
B Synch No buffer - 1.5
1.18
1.15
C Synch No buffer - 1.8
analogueto digital
2. Plesiochronoug/buffering
B Synch 0.5ms Bearer side 1.7
1.16
1.19
3. Plesiochronous/Doppler buffering
A Synch 1.7ms Bearer side 1.9
.14
1.17
1.20
1.22
B Synch 24 ms Bearer side 1.10
1.7ms and trunk side
C Asynch 1.7ms Trunk side .12
D Synch 2.4 ms Trunk side .11
1.7ms
E Synch 1.7ms Trunk side 1.13
.21
NOTE 1 — Buffer sizes are derived from the following:
— single Doppler with plesiochronous buffer:
(0.6msx2)+0.5=17ms
— doublelink Doppler buffer: 1.2 msx 2 =2.4ms,
— plesiochronous buffer for 2 PCM (2048 kbit/s) frames:
(2%x0.125ms) x 2=0.5ms.
The Doppler buffer size used is an example for a specific satellite. These buffer sizes may need to be
adjusted taking into account the orbital parameters of the satellite in use.
NOTE 2 — Asynch refers to the case where the transmit unit and receive unit of the same DCME terminal
derive their timing from different clock sources.
NOTE 3—In generadl it is preferable to avoid placing the plesiochronous slip buffers on the bearer side of
the DM CE to minimize disruptions caused by slips. This may not be possible under all circumstances.

13.1.4 Terminal synchronization

The DCME terminal shall be capable of deriving its timing from any of the incoming digital links or
from an externa clock. When the synchronization is derived from the trunk receive side it is
recommended that a fallback trunk receive synchronization source be provided. Thisis for the event
of the primary synchronization link entering an alarm condition indicating a received line signa
failure, loss of frame aignment, AIS or receive BER > 1072, Switching between primary and
fallback sources shall be automatic.

NOTE — Synchronization arrangements for special operation of DCME in tandem are under study.
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13.2 Echocontrol

Echo control is not considered to be part of the DCME Recommendation. A network echo control
device integrated or external to the DCME and meeting or exceeding the requirements of
Recommendations G.164, G.165 or G.168 shall be present on all TCs carrying speech serviced by a
DCME.

A lack of echo control on the circuits serviced by the DCME will degrade speech performance due to
the increased speech activity factor resulting from the echo signal.

Transmit activity detector/echo control device interactions are controlled by freezing the activity
detector threshold in the presence of speech on the corresponding receive channel.

14 ADPCM encoders and decoders

ADPCM encoders and decoders shall be capable of operation within the DCME at the following
bearer channel transmission rates:

- 64 kbit/s. 8 bits/sample transparent;

- 40 kbit/s: 5 bits/'sample ADPCM;

- 32 khit/s. 4 bits/'sample ADPCM;

- 24 khit/s. 3 bits/'sample ADPCM;

— 16 kbit/s: 2 bits/sample ADPCM.

For 64 kbit/s bearer channels (8-bit mode), the ADPCM encoders and decoders shall be bypassed.

For 40 kbit/s bearer channels (5-bit mode), 32 kbit/s bearer channels (4-bit mode), 24 kbit/s bearer
channels (3-bit mode) and 16 kbit/s bearer channels (2-bit mode), the ADPCM encoders and
decoders shall be in accordance with Recommendation G.726 and shall operate in accordance with
6.1.6 and 7.1.4.

Digital sequences (test vectors) for use in the verification of correct implementation of the ADPCM
algorithms are available as electronic files included in Recommendation G.726.

15 Operations and maintenance functions

The following operations and maintenance functions shall be performed at the DCME. Additional
operation and maintenance functions are under study:

a) configuration of the DCME for operation in a network;

b) traffic rearrangements under coordinated operator control;

C) voice orderwire (VOW) communication to correspondent DCMEs;

d) attendance to prompt maintenance alarms resulting from the channel check procedure, the

continuous BER measurement, and other fault conditions;

€) storage and display of status information pertaining to the freeze-out fraction, DLC
operation, channel check procedure, and control channel BER and fault analysis,

f) redundancy switchover facility;
0) display of statistical information and anomaly reports.
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The DCME should provide the following maintenance functions:

a)

b)

c)

151

Facilities for disabling (terminal out of service tests):
— DSI:  Digital speech interpolation;

— LRE: Low rate encoding (ADPCM);

— VBR: Variablebit rate coding.

Facilities for providing fixed connections of:

— gpecific trunk channels to specific bearer channels, at 64 kbit/s without interpolation,
40 kbit/s without interpolation, 32 kbit/s without interpolation and optionally at 24 kbit/s
or 16 kbit/s without interpolation (see 4.2.1).

Facilities for protected monitoring points (under study).

Configuration of the DCME for operation in a network

Operation of DCME in a network will require bilatera or multilateral agreement between
correspondents on the use of trunk and bearer channels. Table 9 outlines the operational parameters
on which bilateral or multilateral agreements are required for proper operation of corresponding
DCME. Other parameters require bilateral agreement but do not affect interoperation of

corresponding DCME (e.g. the parameter K;, see clause 9).

Table 9/G.763 — DCME operational parameter s subject
to multilateral or bilateral agreements

Mode of operation Point-to-point Multi-destination Multi-clique
Number of destination 1 2-4 2

Destination identification Name/number

Optional USM activated Yesno

Optional USM repetition interval R

a) Dynamically assigned correspondents

Tx pool boundaries Pool boundary shall coincide with
an 8-bit TS boundary

Rx pool boundary per Rx bearer Pool boundary shall coincide with
an 8-bit TS boundary

Tx TCllocal IT mapping TC (primary group No.,
TSNo.)/loca IT (No.)

Rx remote I T/local IT mapping Remote IT (No.)/local IT (No.)

per Rx bearer Remote IT (No.)/to other
destination

b) Pre-assigned correspondents

Tx pre-assigned mapping TC (group, No., TSNo.)/

64 kbit/s, 40 kbit/s, 32 kbit/s local IT (No.)/BC (No.)

Rx pre-assigned mapping BC No./remote IT (No.)/

64 kbit/s, 40 kbit/s 32 kbit/s local IT (No.)

Provided on trunk group, bearer clock or external

¢) Clock source

Operation of the DCME will aso require configuration data which is of concern only to the local
user. Table 10 outlines the unilateral operationa parameters.
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Table 10/G.763 — DCME operational parametersunilaterally determined

Parameter Remarks
No. of primary trunk groups No. of 1544 kbit/s or 2048 kbit/s
DLC timers Adjustment of Ta, Tb
DLC thresholds Low load, High load
DLC averaging (Note) Seel.l
DCME TC-trunk identification mapping For DLC and seizure/release in TCH
TCH/DLC interaction Enabled/Disabled
Bearer backward alarm mapping For thelocal DCME aarm
Circuit supervision TC-trunk identification mapping For SCI
Channel check procedure ON/OFF
Statistic time interval (STI) See15.2.3
NOTE — Non-mandatory (implementation specific)

The DCME shall include a capability to permit the entry of configuration data into a background
mapping facility without interruption to service which is utilizing configuration data in a foreground
map. The configuration data shall permit operator control of (list not complete):

a)

b)

d)

€)
f)
9)
h)

152

Dynamically assigned transmit and receive trunk time slots by permitting semi-permanent
TC to IT associations. TCs may be identified by digital group and time sot; ITs shall be
identified by number (1 through 216).

Pre-assigned transmit and receive trunk time slots by permitting semi-permanent TC-to-1T-
to-BC associations. Optiona pre-assignment of 24 kbit/s and 16 kbit/s bearer channels for
maintenance, and mandatory pre-assignment of 64 kbit/s, 40 kbit/s and 32 kbit/s bearer
channels for maintenance or traffic shall be possible. The number of pre-assigned channels
for traffic need not be symmetrical between transmit and receive sides.

The transmit and receive order wires by permitting semi-permanent IT to correspondent
associations.

The boundaries of the single (multi)-destination pool(s) for transmit and receive bearer
frames (upper bound pool 1, lower bound pool 2) shall be selectable in increments of one
8-hit time dot. The system does not require that the pool(s) occupy the entire bearer frame.
The bits in unused time dots should not be permitted to indicate an alarm condition in
normal operation (see Note).

NOTE — Configuration and operation of DCME for special tandeming arrangement is for further
study.

Channel check permanent associations (see Table 12).

Use of facsimile demodulation/remodul ation.

Use of destination selective DLC.

Use of 16 kbit/s overload channel.

System management functions

15.2.1 Transmission facilities

Each terminal should monitor each incoming digital link for the following conditions or parameters
and store separate cumulative counts of each type of event as required by users:

74

AIS, remote alarm indication;
loss of incoming signal, loss of frame alignment, reframe rate;
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- errored seconds, severely errored seconds;
- dips, dip rate.

15.2.2 Terminal traffic handling performance

The DCME terminals shall monitor and store records of the various parameters needed to evaluate
the traffic handling performance being provided. These shall include the statistics given in Table 11.

Table 11/G.763 — DCM E management statistics

Serviceto be Quality of service Offered traffic
measur ed statistics statistics

Voice 1) Bitsper sample 4) Voice activity ratio

2) Voice queue freeze-out fraction 5) DLCvoiceonratio

3) Voice freeze-out excess
Data 6) Dataqueue freeze-out fraction 7) Dataactivity ratio
64 kbit/s 8) 64 failed seizuresratio 9) 64 connected ratio
on-demand

10) DLC 64 onratio

All services 11) Average BER

12) BER excess

13) Severely errored

seconds

NOTE — Statistics 1) to 4) and 6) to 9) shall be calculated separately for each transmit pool.
Statistics 5) and 10) shall be calculated separately for each destination.

Statistics 11) and 12) shall be calculated for each receive control channel.

Statistic 13) shall be calculated separately for each incoming digital link (trunk and bearer).

15.2.3 System statistics measurement

Measurements and calculations of system statistics shall be done only on non-pre-assigned trunk
channels which are defined in the configuration data. The DLC ON ratio for voice/voiceband data
and the DLC ON ratio for 64 kbit/s unrestricted traffic parameters shall be obtained separately for
each destination. All other parameters shall be obtained separately for each transmit pool. The
measurements of each parameter shall be made over an operator settable statistics time interval
(STI). Each parameter may be measured over a different STI provided that the significance of these
statistics do not adversely affect other DCMEs. Each statistic shall be calculated once every
1.0-minute interval with the accumulated data from every sampled DCME frame (e.g. each
10th frame). The average over the STI shall be the average of the values calculated each 1.0-minute
interval during the STI within the range from 10 minutes to 60 minutes (in 10-minute steps).

The BC states that need to be considered for the calculation of the system statistics are specified as
follows:

- Voice: The connected TC carries speech signals or in-band signalling or calling tones (and
marginally active voiceband data when not yet recognized as such), extended with their
corresponding hangover time (see Note 1).

- Data: The connected TC carries active voiceband data signals (including 2100 Hz tone)
recognized as such, extended with its corresponding hangover time (and marginally voice
signals when not yet recognized as such (see Note 2).

- Transparent: The connected TC carries a 64 kbit/s unrestricted traffic call.
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- Disconnected: No TC is connected to this BC.
- Pre-assigned: The BC is permanently assignedtoa TC.

NOTE 1 - Once a TC has been declared voice or data and the corresponding hangover time of the connection
has expired during inactivity, the TC is reputed to be declared initialy as voice in both cases when activity
resumes. Furthermore, when the hangover time of a voice call has not expired, new activity in the BC is
declared initially as voice.

During low activity periods, after the above-mentioned hangover time expires, inactive voice TCswill still be
connected and coded like active ones at the rate of 4 bits/sample as long as overload BCs are not needed.
(Thisisdone to avoid front clipping when activity resumes on those TCs.)

As a consequence, the average number of bits/sample for voice is significant only when the result is less than
4 bits/sample.

NOTE 2 — When the hangover time of a data call has not expired, new activity in the BC is declared initially
as data.

NOTE 3-1t is important that the voice and data performance are measured separately for the following
reasons:

- the effect of freeze-out and clipping is different on voice calls and data calls;

- the DCME process gives priority to assigning activity classed as data and hence the freeze-out
figures for the data queue should always be less than the corresponding freeze-out figures for the
voice queue.

The system statistics monitor will deliver the results of calculations relative to the following
definitions. In the definitions, N is the number of sasmpled DCME frames of the averaging period of
1.0 minute.

15.2.3.1 bits/samplefor voice

Defined as the average number of encoding bits per sample for all connected TCs used for voice.
The average should be calculated to two decimal places.

> No.of bitswithin the bearer used for voice BCs
bits/samplefor voice= N

> No.of non-pre-assigned TCsclassified differently
N from transparent, data or inactive

If the denominator of the above equation is zero and the numerator is also zero, the bits/sample for
the voiceisforced to be 4.0.

15.2.3.2 voice queue freeze-out fraction (voice FOF)

Defined as the ratio of competitive clip duration to voice spurt duration. The fraction may be
determined as the ratio of the number of non-pre-assigned TCs classified as voice-active but not
connected, to the total number of non-pre-assigned TCs classified as voice-active connected plus not
connected. The ratio should be expressed as a percentage to three decimal places.

> No.of non-pre-assigned TCs classified as voice-active

. N (not connected) (Note)
V FOF= . e . . 1
OiceFO > No.of non-pre-assigned TCs classified as voice-active x10
N (not connected + connected)

NOTE — The not-connected condition should only be considered when the total delay exceeds the assignment
processing buffer delay.
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15.2.3.3 voice freeze-out excess
Defined as the percentage of time voice FOF exceeds 0.5% when averaged over 1 minute

No. of I-minute periodsin STI in which voice FOF > 0.5% »
No.of 1-minute periodsin ST

Voice FOF excess= 100

given to two decimal places.

15.2.3.4 voiceactivity ratio

Defined as the ratio of the number of non-pre-assigned TCs which are classified as voice-active, to
the total number of non-pre-assigned TCs. The ratio is expressed as a percentage to the nearest
integer.

Z No.of pre-assigned voice-activeTCs

Voiceactivity ratio = -N : x100
No.of non-pre-assigned TCsx N

15.2.3.5 DLC voiceonratio

Defined as the ratio of the number of DCME frames during which DLC for voice/voiceband data

(V/VBD) is ON, to the total number of DCME frames N. The ratio is expressed as a percentage to

the nearest integer.

No.of sampled DCME frameswith DLCON for V/VBD y
N

DLCvoiceonratio= 100

15.2.3.6 data queue freeze-out fraction (data FOF)

Defined as the ratio of the number of non-pre-assigned TCs classified as data-active but not
connected, to the total number of non-pre-assigned TCs classified as data-active (connected + not
connected). The ratio should be expressed as a percentage to three decimal places.

> No.of non-pre-assigned TCs classified asdata-active

_N (not connected) (Note)
Data FOF = > No. of non-pre-assigned TCs classified asdata-active 100
N (not connected + connected)

NOTE — The not connected condition should only be considered when the total delay exceeds the assignment
processing buffer delay.

15.2.3.7 dataactivity ratio

Defined as the ratio of the number of non-pre-assigned TCs which are classified as data-active, to the
total number of non-pre-assigned TCs. Theratio is expressed as a percentage to the nearest integer.

Z No. of non-pre-assigned data-active TCs

Dataactivity ratio = N . x100
No.of non-pre-assigned TCsx N

15.2.3.8 64 kbit/sfailed seizuresratio

Defined as the percentage of 64 kbit/s on demand seizure (S64) attempts that receive a 64 kbit/s
negative acknowledgement (S64NAck) from the DCME.

count of S64 Nack signalssentin STl N
count of S64 signalsreceivedin STI

64 kbit/s FSR = 100

given as an integer.
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15.2.3.9 64 kbit/s connected ratio

Defined as the ratio of the number of non-pre-assigned TCs which are classified as 64 kbit/s
connect-called plus 64 kbit/s connect-calling, to the total number of non-pre-assigned TCs. The ratio
is expressed as a percentage to the nearest integer.

> No.of non-pre-assigned 64 kbit/s TCs
N  connected-called and -calling

No.of non-pre-assigned TCsx N

64 kbit/s connected ratio = x100

15.2.3.10 DL C 64 kbit/son ratio

Defined as the ratio of the number of DCME frames during which DLC for 64 kbit/s unrestricted is

ON, to the total number of DCME frames N. The ratio is expressed as a percentage to the nearest

integer.

No. of sampled DCME frameswith DLCfor 64 kbit/sON 8
N

64 kbhit/sDLC-onratio = 100

15.2.3.11 average BER
Average BER, as measured on the receive control channel.

count of No.of bit errorsidentifiedin the control channel
count of total No.of bitsreceivedin thecontrol channel

AverageBER =

15.2.3.12 BER excess
Defined as the percentage of time average BER exceeds 1 x 102 when averaged over 1.0 minute

No.of 1-minute periodsin STI in which BER >1x1073 9
No. of 1-minute periodsin ST

BER excess= 100

given as an integer.

15.2.3.13 Severely errored secondsratio (see Recommendation G.826)

The summary statistics calculated at the end of the STI shall be output to a statistics data file on a
secure storage medium (e.g. non-volatile RAM, hard disk, etc.).

153  Synchronizer

The state of synchronization of each primary group interface, the selected clock source, and the
times of any failure or changes of clock source should be monitored.

154 Communication links

The condition of all communication links should be monitored to detect failures as far as practicable,
including:

- control channels;

- ISC-DCME interface;

- man-machine interface.
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155 Reports

The terminal should:

a) at operator-defined intervals, or when set parameters have been exceeded, or as a worst
15 minutes, report for any 24-hour period, file operator selected parameters from those
monitored and stored plus header information such as terminal identification, date and
measurement period covered by thefile;

b) compare selected parameters, status or measurements with predetermined conditions;
C) upon detection that predetermined conditions have been met or exceeded for a given period
of time, take the necessary action(s) which may include:
1) filing of an anomaly report;
2) transmission of alarm signals;
3) blocking al new calls due to failure;
4) switching to standby, if available;
5) total shut-down of the terminal.

15.6  System configuration

The terminal shall include a non-volatile backup memory containing a copy of the latest
configuration of the DCME, for use in failure situations. A non-working spare copy should also be
provided to allow changes in configuration to be made without impact upon service security. In
cases where cluster operation of terminals is used to provide additional service security, means must
be provided for the standby terminal to adopt the configuration of the working terminal which it is
intended to replace.

The configuration information shall include details of trunk side interface channel connections,
modes of operation of any pre-assigned channels, and restrictions in force to any destination or on
any block of circuits (e.g. limit on the number of 64 kbit/s calls) and synchronization source.

15.7  Failure protection strategy

Upon detection of service affecting conditions, the DCME shall take the appropriate actions to
protect existing traffic, such as switching to fallback timing sources or falback units or where
redundancy is provided, transmission of DLCsignas, disconnection of failed circuits, or
transmission of any appropriate alarm conditions.

15.8 Coordinated traffic rearrangements

A map change handler (MCH) function shall be provided which the operator can manually disable or
enable. When disabled, it shall not be possible to command a map switch. When enabled, it shall be
possible to manually command a map switch. The coordination of map changes may be performed
between correspondents by voice orderwire.

When the MCH is enabled, the channel check procedure shall be inhibited and the DLC ON
condition shall be automatically sent toward the local TCH and the local SCI.

The MCH enabled condition shall be terminated by operator selection of either MCH disabled or a
map change command. Upon disabling, the channel check procedure shal restart and the normal
DLC conditions shall apply as defined in clause 9.

During atraffic rearrangement, the BC, IT and data word contents in the CC shall be set to 0. When
such an assignment message is received, no action shall be taken based on the assignment message
contents. However, the operator shall be notified.
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After the map change command is given, the foreground and background maps shall be switched.
The MCH shall initiate the MCH related processes associated with the DCME transmit unit, the
DCME receive unit and the 64 kbit/s circuit handler after determining the parameters required for
their operation in accordance with the new foreground map (see Note). The channel check procedure
shall restart and the normal DLC conditions defined in clause 9 shall apply.

NOTE — This function shall also initiate the MCH related processes which are required at DCME system
start-up.

159 Voiceorderwire (VOW)

It shall be possible to connect a VOW from the local DCME to any corresponding DCME by
accessing an ADPCM channel in competition with voice traffic. The voice signal and signalling tone
shall be PCM encoded using the companding law employed at the trunk interface. The off-hook
condition at the calling end shall generate the following signalling tone:

- frequency: 2000 Hz + 10 Hz;
- duration: 1s*x0.1s
- level: —6dBmO0 + 1 dB.

ITs numbered 232, 233, 234 and 235 shall be used to route the VOW to a maximum of four
corresponding DCMEs. Detection of the signalling tone pertaining to one of the destination-directed
ITs numbered 232, 233, 234 and 235 shall alert the operator of a pending VOW call. The destination
number cross-reference for the VOW ITsis presented in Table 12.

Table 12/G.763 — Destination number cross-reference

Bit number Local IT
Rx bearer I'T number
L ) for backward number
Destination number in used )
Frame56 _darm for VOW for received
in Frame 54 channel check
1 0 1 232 241
2 1 2 233 242
3 2 3 234 243
4 3 4 235 244

15.10 In-service monitoring

15.10.1 Continuous BER measur ements

Continuous BER measurements shall be performed on the CC. The BER measurement shall make
use of the error syndrome of the (24, 12) rate 1/2 Golay code specified for protection of the CC in

clause 11. When the CC BER exceeds 1 in 10° (prior to correction) on the basis of a one-minute
measurement interval, consequent actions shall be taken in accordance with Table 13. When the CC

BER exceeds 1 in 10° (prior to correction) on the basis of a 60 s measurement interval, a high BER
condition shall be declared for use by the channel check procedure. (The CC BER threshold values
are under study.)

80 Recommendation G.763 (10/98)



Table 13/G.763 — Fault conditions and consequent actions for the DCME (Note 1)

Consequent actions [see 15.11.3 a) through h)]

Interface
su_deor Fault conditions Generated on selected trunks L ocal Generated on bearersto
equipment toward local 1SC selected correspondent DCMEs
[see15.11.2 a) Backward |b) Alarm c) AlSon |d) Maintenance |€) Indication of |f) Backward g) Backward h) AlSon
1) through 12)] aarm indication all trunk visual alarm fault of the aarm aarm composite
indication on relevant groups indication affected trunk indication to indication to bearer
to remote circuits (Note 10) channels remote end remote end
end (carriedin CC (bit in CC data (TS0, bit 3)
data word) word)
1) Failureof Yes Yes Yes
incoming (Note 11) (major)
primary group
(Note 2)
2) Primary Yes Yes Yes
Trunk group AIS (Note 11) (user selectable)
interface | 3) |oss of Yes Yes Yes
multiframe (Note 7) (user selectable)
alignment
4) Remote alarm Yes Yes
indication (user selectable)
received from
local ISC
(TS0, bit 3)
5) Abnormal Yes Yes
circuit if possible
supervision (then user
selectable)
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Table 13/G.763 — Fault conditions and consequent actions for the DCME (Note 1) (continued)

Consequent actions [see 15.11.3 a) through h)]

Interface
S'.de or Fault conditions Generated on selected trunks L ocal Generated on bearersto
equipment toward local 1SC o selected correspondent DCMEs
6) Failureof one Yes Yes Yes Yes
or more (Note 8) (major) (Note 5)
incoming (Note 3)
bearer(s)
7) BER> 10" Yes Yes Yes
inCC (Note 8) (Note 4)
8) Lossof Yes Yes Yes
DCME frame, (Note 8) (Note 4) (user selectable)
multi-frame (Note 9)
alignment
9) Remoteaarm Yes Yes
indication if possible
Bearer received from (then user
interface corr. DCME selectable)
(bitinCCin
data word)
10) Remote alarm Yes Yes
indication (user selectable)
received on
incoming
bearer
(TS0, hit 3)
11) Indication of Yes
fault of the
affected trunk
channels
received

82

Recommendation G.763 (10/98)




Table 13/G.763 — Fault conditions and consequent actionsfor the DCME (Note 1) (concluded)

Interface Consequent actions [see 15.11.3 a) through h)]
sigje or Fault conditions Generated on selected trunks L ocal Generated on bearersto
equipment toward local 1SC selected correspondent DCMEs
DCME 12) Functional or Yes Yes Yes
equipment power supply if practical if practical if practical
failure (then major)

NOTE 1 - A Yesin thetable signifies that an action shall be taken as a conseguence of the relevant fault condition. An open space in the table signifies that the relevant action
shall not be taken as a consequence of the relevant fault condition, if the condition is the only one present. If more than one fault condition is simultaneously present, the relevant
action shall be taken if, for at least one of the conditions, a Yesis defined in relation to this action.

NOTE 2 — Primary group AlS is excluded from thisfailure.
NOTE 3 — Whether this action shall be taken when AlS is detected on the incoming bearer(s) is a user-selectable option.
NOTE 4 — Whether this action shall be taken when AlS is detected in the CC is a user-selectable option.

NOTE 5 — In the multi-destination and multi-clique cases, this action shall be taken upon failure of all incoming bearers. If CRC-4 error monitoring on the bearer side is
performed according to Recommendations G.704 and G.706, the E-bit handling should be excluded.

NOTE 6 — Fault conditions and consequent action for special tandem operation of DCME are under study.
NOTE 7 — Bits 6, TS16 from 0.

NOTE 8 — Channelized AlS (Al S/64K) plus associated out-of-service message (for example Q.33 blocking) generated by the SCI or optionally A1S/2M (unframed) is user
selectable. If unframed AIS (AIS/2M) is selected, primary rate Al'S (as per Recommendation G.704) is applied if and only if all time dots on the primary rate contain AlS/64K. If
this option is not selected, service may be affected.

NOTE 9 — Disahility is user selectable.

NOTE 10 — Maintenance visual aarm indications shall be regrouped as major and minor alarms. For the user-selectable feature, the user may choose the classification of such an
alarm as major, minor, or no action.

NOTE 11 — The activity detector shall be disabled for the I Ts which are associated with the faulty trunk interface and shall set the associated activity indication to inactive.

NOTE 12 — A1S/64K plus associated out-of-service blocking (for example Q.33 blocking) generated by the SCI, or optionally extension of remote alarm indication (bit 3 of time
slot 0) to the primary trunk group is user selectable. If extension of remote alarm indication is selected, this alarm should be applied only if al time slots on the primary rate trunk
are affected by the remote alarm.
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15.10.2 Channel check procedure

The channel check procedure provides in-service verification of 1T/BC channel assignments between
DCME transmit units and DCME receive units.

15.10.3 Test port

A capability shall be provided to connect any IT to a TC test port for the purpose of injecting or
receiving externaly generated test signals. For this purpose, the test port may either be subject to
DSl or may be a pre-assigned 64, 40, 32 kbit/s, or optionally 24 or 16 kbit/s channel.

15.11 Fault conditions and consequent actions

The philosophy of fault conditions and consequent actions from the point of view of maintenance of
digital networks is consistent with that contained in the G.700-series Recommendations in the Red
Book, Volume |11 — Fascicle I11.3, Malaga-Torremolinos, 1984.

Alarm conditions and the appropriate consegquent actions are defined as follows:

15.11.1 Normal traffic carrying operating conditions

The following shall apply when the DCME is carrying traffic, when no digital links are exhibiting
fault conditions and when the DCME is also not exhibiting a fault condition:

a) The absence of alarm indications on the DCME terminal shall indicate a normal condition.

b) The means used on the DCME terminal to indicate operating modes or to provide routine
information shall be of such form, colour or type that they cannot be confused with alarm
conditions.

15.11.2 Fault conditions (see Note)

The DCME unit shall detect the following fault conditions:

1 Failure of the incoming trunk primary group — The fault conditions are loss of incoming
signal, loss of frame alignment or BER detected in frame alignment signal greater than 1 in

10° as defined in Recommendation G.736, for 2048 kbit/s links. Primary group AIS is not

included.
2) Primary group AIS — AlS detected on trunk primary group.
3) Loss of 2048 kbit/s multiframe alignment (loss of the incoming supervision channel) as

defined in Recommendation G.732. The circuit supervision may be handled by the SCI.
4) Alarm indication from the remote end (bit 3 of TS0) received from the local ISC.

5) Abnormal circuit supervision —Abnormal (alarm) conditions of associated incoming trunk
circuits detected. The circuit supervision function (for example Q.33 or Q.50) may be
handled by the SCI.

6) Failure of one or more of the incoming bearer signal — The fault conditions are loss of

incoming signal, loss of frame alignment, bearer AIS (al time sots) or BER detected in
frame alignment signal greater than 1 in 10° as defined in Recommendation G.736.
7) Bit error rate detected on the CC according to 15.10 exceeding 1 in 10°,

8) Loss of DCME frame or DCME multiframe alignment. (The time interval between
recognition of an errored condition and a fault declaration is under study, e.g. 2.5s.)

9) Alarm indication from the remote end received from correspondent DCME unit(s)
[see 15.11.3, f)].

10) Alarm indication from the remote end received on any incoming bearer [see 15.11.3, g)].

11) Indication of fault of affected TCs detected on IT-related alarm bits in the incoming CC data
word [see 15.11.3, €)].
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12) DCME failure or DCME power failure.

NOTE - Optionally, atime delay selectable up to 3 s maximum shall be provided before alarms are initiated
or indications are transmitted in fault conditions 1), 4), 5) and/or 6) of 15.11.2.

15.11.3 Explanation of consequent actions

Following the detection of a fault condition, appropriate actions shall be taken as specified in
Table 13.

The consequent actions are listed below:

a) Backward alarm indication to the remote end (towards local ISCs) generated — For
2048 kbit/s primary multiplex trunks, this is done by changing bit 3 of channel time slot 0
from state 0 to state 1 in those frames not containing the trunk frame alignment signal (see
Recommendation G.732) or bit 6, TS16 in frame O in the case of loss of multiframe
alignment (see Table 9/G.704). For 1544 kbit/s primary multiplex trunks, this is done by
forcing bit 2 in every channel time dot to the value 0 or by modifying the S-bit for the
12 frame multiframe or by sending a frame alignment alarm sequence for the 24 frame
multiframe (see Recommendation G.733). This consequent action shall be effected as soon
as possible.

b) Alarm indication signal applied on relevant trunk circuits towards local 1SC(s), e.g. by AIS
on relevant time slots and by means of the out_of _service message through the SCI.

C) AIS on primary trunk groups (all time dlots).

d) Maintenance visual alarm indication generated to signify that performance is below
acceptable standards and maintenance attention is required locally. When the AIS (see Note
below) is detected, the maintenance visual alarm indication, associated with loss of frame
alignment, excessive error rate in the frame alignment signal and in the bearer assignment
message [see 15.11.2, 1), 6) and 7)], and with the loss of the synchronous data word
multiframe alignment (see 15.11.2) shall be inhibited, while the rest of the consequent
actions associated with these four fault conditions shall be followed in accordance with
Table 13.

NOTE — The equivalent binary content of the alarm indication signal (AlS) on the trunk groups or

time dots is a continuous stream of binary 1s. The strategy for detecting the presence of the AIS will
be such that with a high probability the AIS is detectable even in the presence of random errors

having a mean error rate of 1in 10°. Neverthel ess, asigna in which al the binary elements, with the
exception of the frame alignment signal, arein state 1, will not be taken as an AlS.

€) Indication of fault of the affected TCs facilitated by the generation of an alarm condition by
the local DCME. This is to be accomplished by setting the appropriate IT related alarm bits
in the CC dataword to state 1, (see Table 5). A1S/64K condition on local incoming TC(s) or
AIS on trunk group(s) shall not cause any bearer channels in the interpolation pool(s) to be
seized.

f) Alarm indication to the remote end DCME receive unit is generated by changing the
appropriate remote alarm indication bit(s) of the CC data word to state 1 (see Table 5). This
will be effected as soon as possible.

0) Backward alarm indication to the remote end generated — For 2048 kbit/s, structured bearers,
thisis done by changing bit 3 of time slot O from the state O to the state 1 in those frames not
containing the bearer frame alignment signal (see Recommendation G.732). For 1544 kbit/s,
structured bearers, thisis done by forcing bit 2 in every channel time slot to the value O or by
modifying the S-bit for the 12-frame multiframe or by sending a frame alignment alarm
sequence for the 24-frame multiframe (see Recommendation G.733). This consequent action
shall be effected as soon as possible.

h) AIlS on bearer signal (all time slots).
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15.11.4 Alarm considerations specific to R2D line signalling

When alarm conditions occur, which require the signalling bits for the affected ITs to be set
a=b =1, thisshall be specifically notified to the transmit R2 USM for each affected IT.

When alarm conditions are cleared, the new signalling state conditions shall be notified as state
changed from a=b =1, for the affected ITs, in the normal manner to the R2 USM.

When certain alarm conditions occur there is a danger of false activity being detected. For these
conditions the activity detector should be disabled for the ITs in question, and re-enabled when the
alarm condition has been cleared.

The fault conditions and consequent action for R2D line signalling are summarized in Table 14.

Table 14/G.763 — Fault conditions and consequent actionsfor R2D line
signalling circuitsin the DCME

Consequent actions (see 15.11.4.2)
Inf[grface Fault conditions Towards Activity R2D line Asynchro- Prompt
sdeor (see 15.11.4.1) local 1SC detector signalling nousword mainten-
equipment incircuits | disabled message ancealarm
concer ned
Loss of incoming signal a=b=1 IT fault bit Yes
Loss of frame alignment (Notes 1 Yes for refresh setin DW (Note 4)
High BER and 3) only (Note 4)
Trunk AlS detected
Input Loss of multiframe (Note 2) Noaction | a=b=1 IT fault Yes
groups alignment for refresh | bitin DW (Note 4)
only (Note 4)
No action No action No action IT fault Yes
Remote alarm indication bit in DW
from ISC (Note 4)
(bit 3 TS0, bit 6 TS16)
Loss of incoming signal Bearer dlarm Yes
Loss of frame alignment (Notes 3 (Note 4)
a=b=1 No action No action and 4)
High BER and bearer
Bearer alarm
input AIS detected
groups (bit 3 TS0)
if applicable
Remote alarm indication No action No action No action No action Yes
received on bearer (bit 3
TS0)
CC decoder |High BER aarm a=b=1 No action No action | Bearer darm Yes
(Note 4)
DCME Loss of DCME frame or a=b=1 No action No action | Bearer alarm Yes
frame multiframe alignment (Note 4)
Rx asynchro- | Remote bearer alarm
nous data No action No action No action No action No action
word Remote IT alarm
NOTE 1 — Backward alarm indication (bit 3 time slot 0).
NOTE 2 — Backward alarm indication (bit 6 time slot 16).
NOTE 3 —Inhibited if AISis present.
NOTE 4 — See Table 5.
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15.11.4.1 R2D fault conditions
The DCME unit shall detect the following fault conditions:

a)

b)

d)

f)
9)

h)

)

K)

Failure of the incoming trunk primary group(s)

The fault conditions are loss of incoming signal, loss of frame alignment, BER greater than
1in 10° detected in frame a ignment signal, as defined in Recommendation G.736.

AlS detected in incoming primary trunk groups.

Loss of multiframe alignment (loss of incoming supervision channel) as defined in
Recommendation G.732.

Remote alarm indication from local 1SC (bit 3, TSO; bit 6, TS16)

The alarm conditions are bit 3 TSO set to 1 in those frames not containing the frame
alignment signal and bit 6 TS16 set to 1 in frame O of the PCM multiframe, as described in
Recommendation G.704.

Failure of the incoming bearers primary group(s)

The fault conditions are loss of incoming signal, loss of frame alignment, BER greater than
1in 10° detected in frame a ignment signal, as defined in Recommendation G.736.

AIS detected on incoming primary bearer group(s).

Remote alarm indication received on a bearer (bit 3, TS0)

The alarm condition is bit 3 TSO set to 1 in those frames not containing the frame alignment
signal, as described in Recommendation G.704.

CC decoder, high BER alarm

The high BER aarm is raised when the BER in the assignment channel, as defined in
15.10.1, exceeds 1 in 10° prior to correction.

Loss of DCME multiframe or DCME frame alignment

DCME frame and DCME multiframe alignment alarms shall be raised following loss of the
unique word sequence, as defined in 11.2 and 11.2.1, in the synchronous bit pattern of the
CC.

Remote bearer dlarm

The alarm condition is the appropriate remote alarm indication bit of the CC asynchronous
word set to 1, asdefined in Table 5.

Remote IT alarm received in the asynchronous data word.

The alarm condition is the relevant IT identification bit set to 1 in the asynchronous data
word (see Table 5).

DCME functional or power supply failure
Service affecting any internally detected fault condition.

15.11.4.2 R2D consequent actions

Further to the detection of a fault condition, appropriate actions shall be taken as specified in
Table 14. However, if redundant equipment is provided and detection of a fault condition is
effectively removed by an automatic switchover, prompt maintenance alarm (if applicable) shall be
deferred and other consequent actions shall not be taken.

a)

Backward alarm indication (bit 3 TS0) towards local 1SC

This is done by setting bit 3 TS0 to 1 in those frames not containing the frame alignment
signal. Thissignal shall not be sent if the fault condition is AIS detected.
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b)

f)

9)

h)

16

Backward alarm indication (bit 6, TS16) towards local 1SC
Thisis done by setting bit 6 of TS16 to 1 in PCM frame O of the multiframe.
a=b=1towardslocal ISC in circuits concerned

The corresponding a and b bits for the affected circuits in TS16 of frames 1 to 15 of the
PCM multiframe shall be set to 1. Refer to Recommendation G.704.

AlStowardsloca 1SC
AIS = darm indication signal as described in Recommendation G.704.
Activity detector disabled

The activity detector output shall be set to the inactive state for the 1Ts concerned and
remains in this state as long as the disabling applies.

R2D line signalling bits,a=b=1
The R2 USM local array aand b bits shall be set to 1 for the relevant circuits (see 15.11.4.1).
Asynchronous word. IT fault bit set in dataword

For the affected circuits the relevant IT related circuit supervision bits of the asynchronous
data word shall be set to 1. Refer to Table 5.

Asynchronous word. Bearer alarm

For the affected bearer the relevant backward bearer alarm of the asynchronous data word is
set to 1. Refer to Table 5.

Prompt maintenance alarm

An audible/visual alarm indication to alert the operator to the presence of a fault condition.
To be specified by the users.

Abbreviations

This Recommendation uses the following abbreviations:
ADPCM Adaptive differential pulse code modulation

AlS
B8ZS
BC
BER
BMI
CC
D/S
DAF
DCME
DCMG
DCMS
DDI
DEC

Alarm indication signal

Bipolar eight zero substitution
Bearer channel

Bit error ratio

Bit map implementation process
Control channel

Data/speech

Dynamic assignment function
Digital circuit multiplication equipment
Digital circuit multiplication gain
Digital circuit multiplication system
Direct digital interface

Decoder control process

DEMUX Demultiplex

DLC

88

Dynamic load control
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DNI Digital non-interpolated

DSH Dual seizure handling

DSl Digital speech interpolation

DW Dataword

ENC Encoder control process

F-bit Framing bit

FDX Full duplex

FOF Freeze-out fraction

HDX Half duplex

HL High load

HSC Hangover control and signal classification process
IDR Intermediate data rate

IG Interpolation gain

IPS Input processing and service request generation block
ISC Interface to switching equipment

ISC International switching centre

ISUP ISDN user part

IT Intermediate trunk

LL Low load

LRE Low rate encoding

LSB Least significant bit

MCH Map change handler

MOS Mean opinion score

MSB Most significant bit

MUX Multiplex

NRzZ Non-return-to-zero

O&M Operations and maintenance

QDU Quantization distortion unit

QPSK Quadrature phase shift keyed

RAG Request handling and assignment information generation process
RCP Receive channel processing block

RUD Receive channel status update and overload channel decoding process
SBC SC bit map creation process

SCl Switching centre interface

SRH Service request handling block

SS Signalling system

STI Statistics time interval
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TC Trunk channel

TCH Transparent circuit handler
TCP Transmit channel processing
TDMA Time division multiple access
TG Transcoding gain

TMN Telecommuni cations management network
TS Time dlot

TTF Test time frame

UCA Capacity available

UCNA Capacity not available

USM User signalling module

uw Unigue word

VBR Variable bit rate

VOW Voice orderwire

ZBTSI Zero byte time slot interchange
ZCS Zero code suppression

List of internal/exter nal messages/indications

AD64 Activate DLC for 64-kbit/s traffic

ADVD Activate DLC for voice/voiceband data traffic
DD64 Deactivate DLC for 64-kbit/s traffic

DDVD Deactivate DLC for voice/ voiceband data traffic
R64 Release 64-kbit/s circuit

R64Ack Release 64-kbit/s circuit Acknowledged

S64 Seizure/Select 64-kbit/s circuit

S64Ack Seizure/Select 64-kbit/s Positive Acknowledged
S64NACck Seizure/Select 64-kbit/s Negative Acknowledged

SA Capacity for speech available

SNA Capacity for speech not available

UCA Capacity for 64 kbit/s unrestricted available
UCNA Capacity for 64 kbit/s unrestricted not available
VDA Capacity for 3.1 kHz data available

VDNA Capacity for 3.1 kHz data not available
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ANNEX A

Examples of DCME transmit/receive unit structure and SDL diagrams

A.1  Anexampleof a DCME transmit unit structure

An example of a DCME transmit unit structure is shown in Figure A.1. Compliance with this
transmit unit structure will permit the DCME transmit function to be tested with DCME test
equipment compliant with this Recommendation. This structure is based on a non-mandatory
partitioning of functions and definition of signals.

Some of the functional blocks in Figure A.1 are internal to the DCME transmit unit structure, while
others are external but provide required interface signals. The blocks that belong to the transmit unit
structure are:

a) Transmit Activity Detector — This block produces an IT Active/lnactive input for the
Transmit Channel Processing Function. The detector has no built-in hangover, since the
hangover control task is performed by the Transmit Channel Processing (TCP) Function.
The specification for the Transmit Activity Detector is provided in 12.1.

b) Data/Speech Discriminator — This block recognizes voice and single tones as speech and
recognizes data and 2100 Hz tone as data. Its specifications are provided in Appendix I.

C) 2400 Hz Tone Detector — This block provides a detection indication when the 2400 Hz
signalling tone is present. The specification for this block is provided in Appendix I.

d) The Transmit Channel Processing (TCP) Function — This function consists of an ensemble
of interconnected processes. Its task is to process the inputs received from blocks a), b)
and c¢) above as well as inputs originating from external blocks. The TCP function produces
three outputs, each directed to the Encoder Unit, the Assignment Message Encoder, and the
BC Bit Assignment Unit(s). These blocks are defined below.

€) The Encoder Unit — This unit consists of a bank of ADPCM encoders which can be
connected to any transmit IT and to any BC. Each BC can carry 8, 5, 4, 3, or 2 bits per PCM
sampling cycle or can be disconnected from the coders.

The encoders can be set to 8-/5-/4-/3- or 2-bit mode of operation and can be initialized to a
known state. The IT and BC connection/disconnection information for each encoder, as well
as the mode of operation selection and the initialization signal are provided by the TCP
function.

f) The Assignment Message Encoder — This unit encodes the IT-to-BC association, and the
channel type (data/speech, or 64 kbit/s) into the format specified in clause 11. The necessary
information is provided by the TCP function.

0) The BC Bit Assignment Unit — This unit is connected to the output of the Encoder Unit
(BCs). The BC bit Assignment Unit maps the bits of each BC onto the bits of the bearer pool
channels. The bit map for the bearer pool channel association is provided by the TCP
function.

The blocks a), b) and c) above operate on a single IT in the representation in Figure A.1l.
Conceptually, these blocks must be considered as time multiplexed, scanning al relevant ITs.
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Figure A.1/G.763 — DCME transmit unit structure
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Table A.1/G.763 — Legend for transmit unit signal paths

Signal path No. Signal type/message 5;1?;222)
1 "Act", "Inact" Al111
2 "Data_detect”, "Voice_detect" Al1111
3 "Signaldetect" Al1111
4 "Rxdata" Allll
5 "Transpreq", "Transprel" Al1111
6 (and 21, 22, 24, 26)| Process Reset from MCH A1l
7 " Setcod" All24
8 "Assign” A.l1121
9 "Addressmap _for_BCs" A.1123
10,11 Not used
12 "Voice", "Voiceinact", "Data’, "Datainact”, "Transp”, "Discreq" Allll
13 "Assign”, "Reinsert”, "Remove", "Seizesc", " Seizebank”, Al121
"Releasesc”, "Release”
14 "BC Bit Map" A.11.2.2
15 "Mode Map" A.11.22
16 "Assign_enc", "Release_enc", "Set_pre" A.ll21
17 "Resetact”, "Resetsignaldetect”, "Default_Voice", All1ll
"Default_Data’
18 Not used
19 Trigger Pulse, Sync Trigger Pulse Al121
20, 23, 25 Trigger Pulse
27 "Voice", "Data’, "Datainact”, "Trangp", "Rx_data" Allll
28 "Fax", "Non_fax", "Switch_to ADPCM" Al1111
29 "Faxbank_req", "Faxbank_rel" A1121
200 Change A.l121
The blocks which are external to the transmit Side Structure but provide required inputs are the
following:
a) Assignment Message Decoder — Information on the data/speech type of the received IT is

b)

d)

passed to the TCP function together with the corresponding transmit IT number. The receive
IT/transmit IT association is performed by the Receive Channel Processing Function.

Transparent Circuit Handler — This process either forwards a request to the TCP function
for a transparent 64 kbit/s channel or sends a message releasing the channel. The
Transparent Circuit Handler processis specified in clause 8.

Map Change Handler — The map change handler (MCH) is a process which controls the
configuration data for the DCME. At start-up, this process issues signals making it possible
to configure the system correctly. The same is done at a map change instant (see 15.1 and
15.6).

Trigger Pulse Generator — This unit provides a periodic 2 ms timing reference signal to the
processing functions of the transmit unit (see Note).

NOTE — The trigger pulse generator will also provide a sync trigger pulse to identify the first frame
of a DCME multiframe. This permits a capability to transfer out-of-band signalling within the
control channel.

User Sgnalling Module (Optional) — This user signaling module (USM) generates
signalling state change signals. The specification of the USM is at the user's option.
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f) Facsimile Module — This module handles the facsimile demodulation/remodulation
functions.

A.1.1 Transmit Channel Processing function

The Transmit Channel Processing (TCP) function interfaces with the other elements of the Transmit
Side Structure as shown in Figure A.1. Each interface signal is identified in Figure A.1 with a
specific number. The signal path originating from the MCH carries a reset signa to five different
TCP processes and, therefore, takes five different numbers. The signal path originates from the
trigger pulse generator, carries trigger signals to four different processes, and therefore, takes four
different numbers. The signal path originating from the facsimile module carries two different sets of
signals from two processes in the facsimile module, and, therefore, takes two different numbers.

The TCP function monitors the status of each IT and takes consequent actions. The status of each IT
is used by the internal TCP processes to generate the information required by the Encoder Unit, the
Assignment Message Encoder and the BC Bit Assignment Unit. Reset signals are provided to the
internal blocks previoudly listed under a), b) and c).

The interna structure of the TCP functions is shown in Figure A.2. The TCP function contains the
Input Processing and Service Request Generation Block (IPS) and the Service Request Handling
Block (SRH).

TCP function
i
2—i—»
3 gne(ljng%\:g control
A7 dassfication i 27
> HIN process :
6——> (HSC)
28———»
17 <—-—‘ 1
v
19, 20, 23, 25—
Trigger :
29— Service request
: handling block :
21,22, 24,26 ———» (SRH) :
Reset
200———» :
Change |
l l l T1515810-94
7 8 9

NOTE — Legend for signal pathsis shownin Table A.1.

Figure A.2/G.763 — TCP function
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A.111 ThelPSBlock

The IPS Block input/output connections are shown in Figure A.2. The IPS Block processes the TCP
inputs (signal path 1 through 6) and generates I T status transition information (signal path 12) for the
other block (SRH) of the TCP function. The IPS Block also generates areset signa (signal path 17)
for the transmit Activity Detector, the Data/Speech Discriminator and the 2400 Hz tone detector.
The IPS Block generates certain IT status transition information (signal path 27) to the facsimile
module block, and receives some fascimile call related IT status transition information (signal path
28) from the facsimile module block. The IPS Block must be considered as time multiplexed,
processing all the ITs of the pool.

The internal structure of the IPS Block is shown in Figure A.3. This block performs the hangover
control and signal classification process (HSC) on each IT.

..................... IPSblock ..
1——>
2 —»
3 Hangpver control
: and signa :
4 classification — > 27
S5—> process
6 —+ ™ (HSC)
28 4’
17 4—-—1

T1515820-94

12
NOTE — Legend for signal pathsis shownin Table A.1.

Figure A.3/G.763 — | PS Block

A.1111 TheHSC Process

The HSC input/output connection is shown in Figure A.3. The HSC Process receives the IPS inputs
1 through 6, processes them, and provides an input (signal path 12) to the SRH Block. The HSC
Process resets (signal path 17) the detectors and discriminator. The HSC process generates an output
(signa path 27) to the facsimile module block and receives an input (signal path 28) from the
facsimile module block. The Process _reset signal from the MCH (signal path 6) terminates the HSC
process at a map change instant. The above signal paths carry the following messages:

- Sgnal Path 1 — Activity detected ("Act"), Inactivity detected ("Inact™).

- Sgnal Path 2 — Data detected ("Data_detect"), Speech detected ("Voice detect").
- Sgnal Path 3 — 2400 Hz tone detected (" Signal detect”).

- Sgnal Path 4 — Receive data detected ("Rxdata").

- Sgnal Path 5 — Transparent channel request ("Transpreq"), Transparent channel release
("Transprel").
- Sgnal Path 6 — Process Reset signal from the MCH.

- Sgnal Path 12 — The messages (related to changes of signal classification) are "Voice(IT)",
"Voiceinact(IT)", "Data(IT)", "Datainact(IT)" and "Transp(IT)" and "Discreq(IT)".
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Sgnal Path 17 — Carries the following messages:

a) "Reset act” (set activity detector to inactive).

b) "Reset Signadetect” (reset 2400 Hz detector to nodetect).
c) "Default_Voice" (set discriminator to voice).

d) "Default Data" (set discriminator to data).

Sgnal Path 27 — The messages (related to a facsimile call related signal classification
changes) are "Voice(IT)", "Data(IT)", "Datainact(IT)", "Transp(IT)" and "Rx_data(IT)".

Sgnal Path 28 — Carries the following messages:

a) "Fax" (anIT isafacsimilecall).

b) "Non_fax" (anIT isnot afacsimile call).

c) "Switch_to ADPCM" (anIT signal is carried through an ADPCM path).

The HSC Process should perform signal classification and hangover control as specified below:

a)

b)

d)

f)

9)

h)

96

Initially, this process should declare an IT either "pre assigned", if so designated by the
configuration data, or "voice_inactive", if subject to DSI.

Whenever a "Transpreq" message is received, the IT should be classified as "Transparent™
and should remain in this condition until a "Transprel" message is received, in which case
the signal classification should change to "Voice inactive".

If the IT is active and of the voice/signalling type and the "Data_detect” message is received
from the Data/Speech Discriminator, the IT should be classified as "Data_active". The same
applies to the case of reception of "Rxdata’ from the DCME receive unit aslong asthe 1 s
delay timer (hold mode, defined later) is not running. No action should be taken if the timer
IS running.

If the IT isinactive (hangover timer either expired or running), and of the data type and the

message "Act" is received from the Activity Detector, the IT should also be classified as
"Data _active'.
If the IT is inactive (hangover time expired) and of the voice/signaling type and the

"Rxdata' message is received, the IT should be classified as "Data inactive", as long as the
1 sdelay timer is not running. No action should be taken if the timer is running (hold mode).

If the IT is of the data type and the hangover timer expires, the IT should also be classified
as"Data inactive".

If the IT isinactive and in the hold mode and the 1 s delay timer expires, the IT should be
classified as"Voice inactive".

If the IT is of the voice/signalling type and the hangover time expires, the IT should aso be
classified as"Voice inactive".

If the IT isinactive (hangover timer either expired or running) and of the voice type and the
"Act" message is received from the Activity Detector, the IT should be classified as
"Voice_active".

If the IT is active and of the data type and the message "Voice detect" is received from the
Data/Speech Discriminator, a 1s delay timer should be started and the IT should be
classified as"Voice active hold".

If the 1 stimer isrunning for an inactive voice IT (hangover timer either expired or running)
and the "Act" message isreceived, the IT should also be declared "Voice active hold".

If the IT is active and of the voice type and the message "Signaldetect” is received from the
signalling tone detector, the IT should be classified as "Signalling_active".

If the IT is of the signalling type and the hangover timer is running and the message "Act" is
received, the IT should aso be classified as "Signalling_active".
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)] If the IT is active and of the data type and the " Signaldetect” message is received, al sdelay
timer should be started and the IT should be classified as "Signalling_active_hold".

If the 1 stimer is running for an active voice IT and the "Signaldetect" message is received,
the IT should be classified as "Signalling_active _hold".

), If the IT is inactive and of the voice type, the hangover timer is running and an "Rxdata"
message is received, the data detector shall be set to data and the IT should enter the
"Wait_for_data' state.

If the IT isinactive and of the signalling type, the hangover timer is running and an "Rxdata’
message is received, the data detector should be set to data and the IT should enter the
"Wait_for_data" state.

If the hangover timer expires while the IT is in the "Wait_for_data" state, the "V oiceinact"
message should be sent and the IT should be classified as "Data inactive".

k) If theIT is of the data type and the message "Fax" is received from the facsimile module, the
IT should be classified as "Fax_call".

1) If the IT is of the facsimile type and the hangover expires, the IT should be classified as
"Fax_call".

m) If the IT is of the facsimile type and the "Voice detect" message is received from the
Data/Speech Discriminator, the IT should be classified as"Voice_active".

n) If the IT is of the facsimile type and the "Signaldetect” message is received from the
signalling detector, the IT should be classified as "Signalling_active".

When activity first terminates on an IT, classified as "Data_active”, the "initial data hangover”" value
should be used. Its duration should be settable to a maximum of 14 s. After the first expiration of the
"initial data hangover", the "second data hangover" should be brought into use. This hangover should
also be settable to a maximum of 14 s, but it is expected that in most cases, it will be set to a value
significantly shorter than the "initial data hangover". This permits higher efficiency of utilization of
the return link for facsimile transmission.

When activity terminates on an IT classified as "Fax_call", the "initial data hangover" value should
always be used.

When activity terminates on an IT classified as "Voice active" or "Voice active hold," the Voice
Hangover Vaue should be used. When activity terminates on an IT classified as "Signalling_active"
or "Signalling_active hold", the Signalling Hangover value should be used. The Voice and
Signalling Hangover values should be in accordance with the hangover masks specified in clause 12.

The message "Voice(IT)" is associated with the transition to "Voice active', "Voice active hold"
and "Signalling_active_hold". The message "Voice inact(IT)" is associated with the transition to
"Voice_inactive', "Voice inactive hold" and "Fax_call". The message "Data(IT)" is associated with
the transition to "Data_active" and "Data wait". The message "Datainact(IT)" is associated with the
trangition to "Data inactive" and "Fax_call". The message "Discreq(IT)" is generated whenever a
transition occurs from transparent to "Voice_inactive".

The reset messages carried by signal path 17 should be generated at initialization (except
"Default_Data").

The reset messages should also be generated during operation when the active/inactive or channel
type classification changes for causes other than a corresponding change in the
detector/discriminator output.
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A.1.1.2 The SRH Block

The SRH Block input/output connections are shown in Figure A.2. The SRH Block processes the IT
transition information (signal path 12) received from the IPS Block and the fax bank request/release
information (signal path 29) received from the facsimile module block. It also generates assignment
information for the Assignment Message Encoder (signal path 8), encoder connect/disconnect and
mode information for the Encoder Unit (signal path 7) and the BC Bit Map for the BC Bit
Assignment Unit (signal path 9).

The internal structure of the SRH Block is shown in Figure A.4. This block contains the Request
Handling and Assignment Generation Process (RAG), the SC Bit Map Creation Process (SBC), the
Bit Map Implementation Process (BMI), and the Encoder Unit Control Process (ENC).

29 12 200
i Reset
21— " Request handling
. and assignment generation ]
19 —i Trigger > process (RAG)
13
H A 4
: Reset
22 g SC bit map
- creation process
03 —i rigger , (SBC)
14 15 16
A4 v v
: Reset Reset
24— e Bit map Encoder unit ) T 26
) implementation control process i
o5 Trigger R process (BM1) (ENC) Trigger 20
l l v T1509530-92
9 7 8

NOTE — Legend for signal pathsis shownin Table A.1.

Figure A.4/G.763 — SRH block

A.1.121 TheRAG Process

The RAG Process input/output connection is shown in Figure A.5. The RAG Process also receives
an input signal (signal path 21) from the MCH, which resets the process at the map change instant. It
also receives a trigger pulse (signal path 19). The trigger pulse provides a timing reference once per
DCME frame for the RAG Process. When required, the RAG Process will also receive a signal from
the optional USM. This signal (signal path 200) contains the "change (IT)" message (see Note).

NOTE - This signal permits a capability to transfer out-of-band signalling within the control channel.
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NOTE — Legend for signal pathsisshownin Table A.1.

Figure A.5/G.763 — RAG Processtasks

The RAG Process receives IT transition information from the IPS Block (signal path 12) and the fax
bank request/release information from the facsimile module block (signal path 29) and generates the
following outputs:

- Sgnal Path 8 — This signal path carries the "Assign" message which contains assignment
information needed by the Assignment Message Encoder (and by the other processes of the
block). This message is also present on signal path 13. The message contains a BC number,
an IT number, the BC type, and encoder number with the format (BC, IT, type, encoder
number). The Assignment Message Encoder extracts the relevant information elements from
the "Assign" message and adds additional information, as required by the control channel
message structure (specified in 11.1). In the DCME frames which are used by the optional
USM, the BC number should be 255, type data and encoder number O.

- Sgnal Path 13 — This signal path carries the following messages:
a) "Assign" — Thisisthe same message asin signal path 8.
b) "Reinsert (BC)" — This message is used to reinsert a BC into the overload channel

generation map within the SBC Process when an implicit disconnect of a data call has
occurred (see A.1.1.2.2).

c) "Remove (BC)" — It removes an implicitly disconnected overload channel from the SBC
overload BC list (see A.1.1.2.2).

d) "Seizesc (BC, encoder No., enc. mode)" — It generates a fixed association between aBC
number and an ADPCM encoder number, for a pre-assigned channel in the SBC Process
(see A.1.1.2.2). The ADPCM encoder mode could be 8, 5, 4 or, optionaly, 3 or 2 bits
per sample. This message is transmitted immediately after initialization.

€) "Seizebank (BC)" — This message notifies the SBC Process that a certain BC has been
seized asabit bank (see A.1.1.2.2). It istransmitted immediately after initialization.
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f) "Releasesc (BC)" — This message releases a bit bank connection and is given to the SBC
Process (see A.1.1.2.2).

g) "Release (enc. no.)" — This message updates the ADPCM encoder map within the SBC
process (see A.1.1.2.2).

- Sgnal Path 16 — This signal path carries the following messages:

a) "Assign _enc (BC, IT, type)" — Thisis used to give channel connection information to an
ENC Process.

b) "Release enc' — This message causes the encoder to release any connection.

c) "Set pre" (mode, IT) — This message causes seizure of an encoder for a pre-assigned
connection. The mode can be 8-, 5-, 4- or optionally 3-, or 2- bit. This message is
transmitted immediately after initialization phase.

The signal path 29 from the facsimile module block is defined as follows:
- Sgnal Path 29 — This signal path carries the following messages:
a) "Faxbank_req" — It requests afax bank.
b) "Faxbank rel" — It requests deletion of afax bank.
The RAG Process can be functionally divided into four tasks, namely, Input Pre-Processing, Service

Request Implementation, Refreshment Message Generation, and Map Update/Coder Selection. This
isillustrated in Figure A.5.

The Input Pre-Processing Task processes the input IT transition information, and either updates the
channel type (discussed below), or generates service requests to be placed in prioritized queues.

The Service Request Implementation Task services the requests in the queues by assigning ITs to
BCs or deleting the existing I T-to-BC association.

The Map Update/Coder Selection Task updates a central Resource Map based on the action of the
Service Request Implementation Task. The Resource Map contains information to identify the IT-to-
BC association (including disconnected BCs and ITs), the BC type, and the IT-to-ADPCM encoder
association. The possible BC types are the following:

a) "Voice" — Indicates that the BC carries a voice signal that is either active or in the hangover
period.

b) "Data’ — Indicates that the BC carries a data signal that is either active or in the hangover
period.

C) "Transparent” — Indicates that the BC carries atransparent call.

d) "Disconnected” — Indicates that the BC is not connected.

€) "Voice avail" — Indicates that the BC is currently connected to a speech IT but could be
used for a new assignment.

f) "Data avail" — Indicates that the BC is currently connected to adata IT but could be used for
anew assignment.

0) "Pre_assigned” — Indicates that the BC is permanently assigned to an IT, in accordance with
the DCME configuration data.

h) "Bank" — This 4-bit BC can be used to obtain the LSBs of up to four data channels (the bit
bank concept is discussed later).

i) "Faxbank" — This 4-bit BC can be used to carry the demodulated facsimile call signal bit

stream passed from the facsimile module.

The ADPCM encoder selection and the generation of the messages carried by signal paths 8, 13 and
16 isfunctionally assigned to this task.
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The Refreshment Message Generation Task generates assignment information for the Assignment
Encoder when no higher priority Assignment message generation is required.

A.1.1.2.1.1 Input Pre-Processing Task

The messages received from the IPS Block (signal path 12) contain signal transition information for
each IT. The message received from the facsimile module block (signal path 29) contains the fax
bank request/release information. When using the optional USM, messages (signal path 200) will be
received. The Input Pre-Processing Task performs the following actions:

a) processes the IT transition information and fax bank request/release information and
generates service requests;

b) places the service requests in prioritized queues, which are accessed by the Service Request

Implementation Task.
Eight queues are established, each with an associated priority:
a) Priority O Queue — It stores the IT number contained in a"change (IT)" message.
b) Priority 1 Queue — It stores the 64 kbit/s I T disconnect requests.
C) Priority 2 Queue — It stores the fax bank release requests.
d) Priority 3 Queue — It storesinternally generated requests for disconnection of overload BCs.
€) Priority 4 Queue — It stores the 64 kbit/s IT connection requests.
f) Priority 5 Queue — It stores the fax bank reguests.
0) Priority 6 Queue — It stores the request for assignment of data channels.
h) Priority 7 Queue — It stores the requests for assignment of voice channels.

When a"Datainact(IT)" message is received, the type of the BC connected to the IT shall be updated
to "Data_avail”, unless there is another request in the queue for the same IT and the BC type is

"Voice". Inthis case, the BC type shall be changed to "Voice avail".

When a "Voice_inact(IT)" message is received, the type of the BC connected to the IT shall be
updated to "Voice avail", unless there is another request in the queue for the same IT and the BC
type is "Data". In this case, the BC shall be changed to "Data avail”". If the BC is in the overload
range, a disconnect request shall be stored in Priority 3 Queue.

When a"Voice(IT)" message is received, the type of BC connected to this IT should be checked. If
the type of BC is"Voice" or "Voice avail", the BC type should be changed to voice and no request
shall be generated. If the BC type is other than "Voice avail”, a request should be stored in the
Priority 7 Queue.

When a "Data(IT)" message is received, the type of the BC connected to this IT should be checked.
If the type of BC is "Data’ or "Data avail", the BC type should be changed to data and no request
should be generated. If the BC type is other than "Data-avail”, a request should be stored in the
Priority 6 Queue.

When a"Faxbank_req" message is received, arequest should be stored in the Priority 5 Queue.
When a"Faxbank_rel" message is received, arequest should be stored in the Priority 2 Queue.
When a"Transp(IT)" message is received, arequest should be stored in the Priority 4 Queue.

When a request pertaining to IT arrives, and there is a request for this IT in any of the queues, the
stored request should be deleted if in Priority Queues 3, 4, 6 and 7 and should be maintained if in
Priority Queue 1. If the stored request is in Priority Queue 1 and the new request is also for Priority
Queue 1, the new request should be deleted. A message for Priority O Queue should be stored in
Priority O Queue without checking any other queue.
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A.1.1.2.1.2 Service Request Implementation Task

At the time of reception of the trigger pulse, if there are messages in the queues, and if there are no
64 kbit/s data or fax bank assignments in progress, the Priority 1 Queue should be addressed. If the
message count for this queue is 1 or more, the RAG Process should address the first request in the
gueue (first-in, first-out order) and delete it when serviced. If the message count is 0, the next lower
Priority Queue should be addressed. The same procedure should be repeated for the other queues. At
the next trigger pulse, the cycle should restart from Priority 1 Queue. The actions to be taken for the
implementation of the different service requests are specified separately below. At the first frame of
a multiframe, the trigger pulse is replaced by a sync trigger pulse (refer to clause 11). In the case
where the optional USM is not used, the Priority O Queue should not be addressed. In the case where
the USM is used, the Priority O Queue should be addressed in DCME frames 0, n, 2n, etc. (i.e. every
nth frame), of the DCME multiframe where n is a variable which may be selected by the user.
Priority 1 through 7 Queues should be addressed in the remaining DCME frames.

a) Change Message — If the optional USM is used, the Priority O Queue should be addressed in
DCME frames O, n, 2n, etc. (i.e. every nth DCME frame) of the DCME multiframe where n
is a variable which may be selected by the user. Upon servicing the request, the message
should be deleted from the Priority O Queue.

b) Discreq Requests — The request at the top of Priority 1 Queue should be addressed. An
assignment should be generated which disconnects the IT. This request should be deleted
from the queue.

C) Faxbank Release Request — The request at the top of Priority 2 Queue should be addressed.
An assignment should be generated which disconnects the BC. The service request should
be deleted.

d) BC Disconnect Requests — The request at the top of Priority 3 Queue should be addressed.
An assignment should be generated which disconnects the IT. The service request should be
deleted.

€) Transp Requests — The request at the top of Priority 4 Queue should be addressed. The IT
for which the request was generated should be checked to determine whether connected or
disconnected.

If the IT is connected, a count of the usable bits in the pool should be taken to determine
whether enough capacity exists to accommodate the additional bits required. If no capacity
exists, the assignment which disconnects the available BC (and the associated IT) should be
generated. The RAG Process should address the Priority 1 Queue again at the next
occurrence of the trigger pulse.

If the IT is connected and enough capacity exists to accommodate the additional bits, the BC
number of the connected bearer channel (number k) should be checked to determine whether
it iseven or odd. If kis even, the next higher BC (number k + 1) should be examined. If kis
odd, the next lower BC (number k — 1) should be examined. The objective is to alocate the
first nibble (containing the MSB) of the 64 kbit/s channel to an even-numbered BC. If k is
even and BC k+ 1 is contained in the pool, the type of BC k + 1 should be checked. If the
type is "Disconnected”, "Data avail” or "Voice avail", the 64 kbit/s IT should be assigned
to BC k (and by implication, to BC k + 1). If the type of BC k + 1 is "Faxbank”, "Data" or
"Voice", are-assignment of this IT will be required. This should be done by invoking the
Search_Faxbank Procedure (see A.1.1.2.1.7), Search_Data Procedure (see A.1.1.2.1.6) or
the Search_Voice Procedure (see A.1.1.2.1.8), respectively. If the type of BC k + 1 is either
"Bank" or "Pre assigned’, or if BCk+1l is not contained in the pool, the
Search_Transparent Procedure should be invoked (as specified later).

A similar approach should be taken if kis odd. In this case the BC to be examined isk — 1.
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If the IT is disconnected, the number of usable bits in the pool should be counted to
determine whether the request can be accommodated (8 bits are required). If the request can
be accommodated, the Search_Transparent Procedure should be invoked. If the request
cannot be accommodated, a refreshnment message should be generated (see A.1.1.2.1.5) to
select a suitable BC pair for the assignment. The Search_Transparent Procedure delivers the
encoder number to be used (see A.1.1.2.1.4 for the encoder selection) and the values for 11
variables (see Table A.2). These variables consist of the two bearer channels (bc and bc + 1)
selected for allocation of the 64 kbit/s IT, the two ITs (nrvl and nrv2) occupying bearer
channels bc and bc + 1, the bearer channels (bcvl and bev2) to which nrvl and nrv2 can be
re-assigned, the two ITs (nrv3 and nrv4) occupying bearer channels becvl and bev2 and the
overload bearer channels (bcv3 and bcv4) to which the ITs nrv3 and nrv4 can be
re-assigned. The bearer channel bc is an even-numbered BC. The variable "success' gives
the result of the search. If the search is successful, successis set to TRUE: otherwise, it is set
to FALSE.

Table A.2/G.763 — Search_Transparent Procedure variables

nr
cd

bc
bc+1
nrvl
nrv2
bcvl
bcv2
nrv3
nrv4
bcv3
bcv4

Success Result of the search (TRUE or FALSE)

Number of IT requesting a 64 kbit/s transparent channel
Selected ADPCM encoder number for the request

BC number for allocation of the 1st nibble of the 64 kbit/sIT
BC number for allocation of the 2nd nibble of the 64 kbit/s IT
Number of the IT currently occupying bc

Number of the IT currently occupying bc + 1

BC number for re-assignment of nrvl

BC number for re-assignment of nrv2

Number of the IT currently occupying bcvl

Number of the IT currently occupying bcv2

BC number for re-assignment of nrv3

BC number for re-assignment of nrv4

NOTE 1—nrvl, nrv2, nrv3, nrv4 = O indicates that IT re-assign/disconnect is not necessary.
NOTE 2 —bcvl, bev2, bev3, bev4 = 0 indicates that these BCs are not required for re-assignment.
NOTE 3 —bcv3 and bev4 are overload BCs.

NOTE 4 — bc is an even number.

NOTE 5 — Thefirst nibble of the 64 kbit/s IT contains the MSB.

NOTE 6 — The variable "nr" is the only input variable.

NOTE 7 —bc + 1 isderived from the variable "bc".

Whenever a nrv variable (nrv1 through nrv4) is 0, re-assignment/disconnection of the IT is
not required. Whenever a bev variable (bcvl through bev4) is 0, the BC is not required for
re-assignment.

The IT nrv4 should be examined first. If nrv4 is O (IT re-assignment/disconnection not
required), nrv3 should be examined. If nrvd is diffeeent from O
(IT re-assignment/disconnection required) and bcv4 is also different from O (BC required for
re-assignment of nrv4), nrv4 should be re-assigned to bcv4. At the next trigger pulse, nrv3
should be examined.

If nrv4 is different from 0 and bcv4 is 0 (BC not required for re-assignment of nrv4), nrv4
should be (internally) disconnected and nrv3 should be examined.

Equivalent steps should be implemented for nrv3 and nrv2.
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f)

9)

When nrvl is examined, if equal to O (IT re-assignment/disconnection not required), the
64 kbit/s IT should be assigned to bearer channel bc.

If nrvl is different from O (IT re-assignment/disconnection required) and bcvl is also
different from 0 (BC required for re-assignment of nrvl), nrvl should be re-assigned to
bcvl. At the next trigger pulse, the 64 kbit/s 1T should be assigned to bearer channel bc.

If nrvl is different from O (connected) and bevl is 0 (BC not required for re-assignment of
nrvl), nrvl should be (internally) disconnected and the 64 kbit/s IT should be assigned to
bearer channel bc.

At implementation, the service request should be deleted from Priority 4 Queue.

Fax_bank Request — The request at the top of Priority 5 Queue should be addressed. First, it
should be determined whether enough bearer capacity exists for the allocation of the fax
bank. If sufficient capacity exists, the Search Faxbank Procedure (see A.1.1.2.1.7) should be
invoked to select a suitable BC for the assignment of a fax bank. The Search_Faxbank
Procedure delivers values for the three variables defined in A.1.1.2.1.7.

The IT nrv should be examined. If nrv is 0 (BC is disconnected), the fax bank should be
assigned to bearer channel BC.

If nrv is different from O (BC is connected) and bev is also different from O (re-assignment
required), IT nrv should be re-assigned to BC bcv. At the next trigger pulse, the fax bank
should be assigned to a bearer channel BC.

If nrv is different from O (BC connected) and bcv is O (re-assignment not required), nrv
should be (internally) disconnected and the fax bank should be assigned to a bearer channel
BC. The service request, at the implementation, should be deleted from Priority 5 Queue.

Data Requests — Five-bit encoding is required for the transmission of a data channel. Four
bits are obtained by assigning the data IT to a 4-bit BC in the normal BC range. The 5th bit
(LSB) is obtained from a pool of 4 bits referred to as the bit bank. Special 4-bit BC channels
of the "Bank" type are created in the bearer frame for this purpose. The criteria for creation
of bank channels are specified in Table A.3.

Table A.3/G.763 — Criteriafor bank creation/deletion

Creation of bit bank (at new data channel assignment)

"Data_avail BC" present?

Yes Bank not required

No Bank required if nb < nf

Deletion of bit bank (Note)

b > nd ‘1 Del ete highest-numbered bank
T4

nd
nb

NOTE — If bank was just created, wait 2 DCME frames before applying deletion criterion. If during the
2-DCME frame wait period a USM signalling message is sent, wait one additional DCME frame.

Number of data channelsin use and requested (pre-assigned and DSI)
Number of banksin use

104

The request at the top of the Priority 6 Queue should be addressed. First, it should be
determined whether a new bit bank is required. Then, the IT for which the request was
generated should be checked to determine whether it is connected to a BC.
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h)

If the IT is connected, a bit count should be made to determine whether enough bearer
capacity exists for the allocation of the data IT (including the creation of an additional
"Bank" channel if required).

If sufficient capacity exists and the connected BC is in the normal range, and a new bit bank
IS not required, an assignment of the dataIT to the connected BC should be made.

If abit bank isrequired, it should be assigned in the same way as a data channel by invoking
the Search_Data Procedure (as specified later). An assignment message connecting the
selected BC to IT No. 250 should be generated. At the next trigger pulse, the data IT should
be assigned to the connected BC.

If sufficient capacity is available, but the connected BC is in the overload range, the data IT
should be assigned by invoking the Search Data Procedure (specified later).

If sufficient capacity is not available, and the IT is connected, a disconnect message should
be generated.

If the IT is disconnected, a count of the usable bits in the pool should be made to determine
whether enough capacity exists to allocate the data call. If sufficient capacity is not
available, a refreshment message should be generated. If sufficient capacity is available and
a new bit bank is not required, the Search_Data Procedure (see A.1.1.2.1.6) should be
invoked to select a suitable BC for the assignment of the data IT. If the bit bank is required,
it should be assigned first, and then the data IT should be assigned as specified below. The
Search_Data Procedure delivers the ADPCM encoder number to be used (see A.1.1.2.1.4 for
the ADPCM encoder selection) and three values for the three variables defined
inA.1.1.2.1.6.

The IT nrv should be examined. If nrv is O (BC disconnected), the data IT should be
assigned to bearer channel bc.

If nrv is different from O (BC connected) and bcv is also different from O (re-assignment
required), nrv should be re-assigned to bcv. At the next trigger pulse, the data IT should be
assigned to bearer channel bc.

If nrv is different from 0 (BC connected) and bcv is O (re-assignment not required), nrv
should be (internally) disconnected and the data I T should be assigned to bearer channel bc.

The service request, at implementation, should be deleted from Priority 6 Queue.

Voice Requests — The request at the top of Priority 7 Queue should be addressed. The IT for
which the request was generated should be checked to determine whether connected to a
BC.

If connected and the BC type is "Voice avail" or "Data_avail", the IT should be assigned to
the available BC. If the BC typeis"Data’, an assignment should be made to that BC.

If the IT is disconnected, the usable bits in the pool should be counted to determine whether
enough capacity exists to accommodate the voice call. If sufficient capacity does not exist, a
refreshment message should be generated.

If sufficient capacity exists, the Search_Voice Procedure should be invoked to select a
suitable BC for assignment. This procedure delivers the ADPCM encoder number to be used
(see A.1.1.2.1.4 for the ADPCM encoder selection) and the values of the variables "nrv" and
"bc", definedin A.1.1.2.1.2.

If nrv is O (BC disconnected), the voice IT should be assigned to bearer channel be. If nrv is
different from O (BC connected), nrv should be (internally) disconnected and the voice IT
should be assigned to bearer channel bc.

The service request, at implementation, should be deleted from Priority 7 Queue.
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)] The Search_Transp Procedure, Search_Data Procedure and Search_Voice Procedure search
for BC(s) to allocate to the IT(s) of Transp Requests, Data Requests and Voice Requests,
respectively. The Search_Faxbank Procedure searches for a BC to allocate to a fax bank for
Faxbank_req Requests. In each procedure, a scan of the normal BC range shall begin at a
randomized starting point which is not specified herein.

A.1.1.2.1.3 Refreshment Message Generation Task

In DCME frames when Priority 0 Queue is not to be addressed and there are no messages in queues
1 through 7, a Refreshment Message should be generated. A Refreshment Message should also be
generated when Priority 4 through 7 Queue contains a request(s) which cannot be serviced due to
unavailable bearer capacity unless a " disconnect message” is generated.

The refreshment should be done by scanning the range of normal BCs (from BC No. 1 to the upper
pool boundary) and the range of overload BCs (from BC No. 64 to the highest number permitted by
the pool size). Pre-assigned BCs should not be refreshed. Each dynamically assigned 64 kbit/s
connection should be refreshed but only limited to the even-numbered BC (the next higher BC
should not be refreshed). Every other Refreshment Message should alternate between the normal and
the overload range. In each range, the BCs should be refreshed sequentially from the lowest to the
highest BC, restarting the cycle after refreshment of the highest BC in the range. Whenever aBC is
refreshed, al the required information elements should be inserted in the "Assign” message. The
refreshment of Bit Bank and Fax Bank BC should be transmitted with IT Nos. 250 and 251,
respectively.

When anormal BC is going to be refreshed and its current type is "Voice_avail" or "Data_avail", the
number of refresh occurrences is incremented by 1. If the number of refresh occurrences is equal to
the predetermined limit of integer [255 % 61 divided by b] where b is the number of normal bearer
channels in the clique, a disconnect assignment message shall be generated, the number of refresh
occurrences is set to zero and the IT connected to the BC is disconnected. Otherwise, a refreshment
assignment message shall be generated.

A.1.1.2.1.4 Map Update/Coder Selection
The RAG stores information of two types:

a) Process parameters, consisting of both numbers and indexed arrays — This information is of
static nature (derived from the configuration data);

b) the Resource Map — Thisinformation is dynamically variable, identifies the status of the BC,
IT, IT type and ADPCM encoder connections.

At initialization (caused by the MCH), the Resource Map should be set to a known state (BCs, ITs
and ADPCM encoders disconnected) and the process parameters should be loaded into the RAG
Process. The RAG should then generate the "Seizesc" and the "Seizebank” messages in order to
provide the SBC Process with the information necessary for the allocation of pre-assigned channels
and bit banks (associated with these channels). The pre-assigned channel allocation (determined by
the configuration data) should be in accordance with the bearer structure requirements (see 5.2).

Immediately after initialization, the RAG Process should also generate the "Set_pre" message for the
ENC "Process'. This message causes seizure of an ADPCM encoder for a pre-assigned connection
and the setting of the encoding modeto 8, 5, 4 or optionally 3, or 2 bits.

The Map Update/Coder Selection Task performs the following actions as a result of channel type
changes and implementation of service requests:

a) update the BC and IT connections, BC type and store the information in the Resource Map;
b) update the encoder connections and store the information in the Resource Map;
C) generate the output messages on signal paths 8, 13 and 16.
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The Resource Map can be represented with indexed arrays as follows:

a) The Sat Array — This array, indexed by IT number, contains a BC number for each IT entry,
i.e. Sat(IT) = BC number. This array provides the IT-to-BC association map. If the IT is
associated to BC No. 0 in the array, the IT is disconnected.

b) The IT Array — This array, indexed by BC number, contains an IT number for each BC
entry, i.e. IT(BC) =IT number. This array provides the BC-to-IT association map. If the BC
isassociated to IT No. 0 in the array, the BC is disconnected.

C) The Type Array — This array, indexed by BC number, contains a BC type identification for
each entry, i.e. Type(BC) = BC type. The BC types are those listed earlier in A.1.1.2.1.

d) The Cod Array — This array, indexed by IT number, contains the connected encoder number
for each IT entry, i.e. Cod(IT) = encoder number. When the IT is connected to encoder
No. 0, the IT is disconnected.

The BC, IT connections and the BC types should be updated in accordance with the events occurring
in the RAG Process in accordance with TablesA.4 and A.5, respectively. The bit bank deletion
should be in accordance with the criterion specified in Table A.3. When the conditions for the
deletion of abit bank exist, the highest-numbered bit bank BC should be deleted by changing its type
to "Disconnected”. Figure A.6 provides examples of connection and BC type update (the BC, IT
connections are shown as pointsin the BC, IT cartesian coordinate plane).

Whenever a new assignment of a previously disconnected IT is made (other than IT Nos. 250 or
251), an ADPCM encoder should be selected from the available encoders of the ADPCM encoder
pool and logged at the Cod Array for that IT entry. Whenever a re-assignment of a previously
connected IT is made, the encoder currently associated with the IT should be maintained.

Whenever an IT is disconnected, the associated ADPCM encoder should be returned to the pool of
available encoders.

Whenever an assignment request is serviced and the connection/BC type is updated, the "Assign”
message (signals 8, 13 and 16) should be generated. The message format is (BC, IT, type, encoder
number). Only a subset of the BC types can appear in the message namely: "Voice", "Data’,
"Trangparent”, "Faxbank", "Bank”, and "Disconnected". If the BC type is "Disconnected”, the
encoder number identifies the ADPCM encoder connected to the IT (and BC) prior to the
disconnection.

Whenever an implicit disconnection takes place, the action to be taken should be in accordance with
Table A.6.

If an optional USM is being used, the MAP Update/Coder Selection Task should not be performed in
DCME frames 0, n, 2n, etc. (i.e. every nth DCME frame) of the DCME multiframe.
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Table A.4/G.763 —BC, I T connection update

Event IT Array BC Array IT Array
(RAG Process) Entry for BC | Entryfor IT Entry for BC+1
Assign IT to BC IT BC No change
(other than 64 kbit/s)
Direct Action | Disconnect IT fromBC 0 0 No change
(other than 64 kbit/s)
Assign IT toBC IT BC 0
(64 kbit/s)
Disconnect IT from BC 0 0 0
(64 kbit/s)
Assign aBank BC 0 No change No change
Implied AssignITnto BC ITn 0 No change
Disconnect connected to IT
Re-assignment of IT 0 BCn No change
fromBC to BCn
NOTE — BC-to-IT No. 0 connection means disconnection of BC. IT-to-BC No. 0 connection means
disconnection of IT.

Table A.5/G.763 — BC type update

Event

(RAG Process) BC Type BC +1Type

M essage received: As determined by No change
Input Pre-Processing
Task

"Datainact (IT)"
"Voiceinact (IT)"
"Data(IT)"
"Voice (IT)"
Assign VoicelT to BC Voice No change
Assign Data T to BC Data No change
Assign Bit Bank to BC Bank No change
BC disconnection/bit bank deletion Disconnected No change
Assign 64 kbit/sIT toBC Transparent Transparent
Disc. 64 kbit/s 1T from BC Disconnected Disconnected

Table A.6/G.763 — Actions caused by implicit disconnections

Implicit Disconnect

Action

"Data' BC
Overload BC
"Bank" BC
IT

Generate "Reinsert (BC)" message

Generate "Remove (BC)" message

Generate "Releasesc (BC)" message

Generate "Release (ADPCM encoder number)" message
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Figure A.6/G.763 — Examples of connection and BC type update

A.1.1.2.1.5 Search_Transp Procedure

The Search_Transp Procedure searches for capacity for the allocation of the 64 kbit/s IT. The search
should be limited to the normal BC range.

The procedure should generate, as an output, 11 values for the 11 variables defined in Table A.2 and
illustrated in Figure A.7. It should also select an ADPCM encoder number from the pool of available
encoders. However, if IT is connected, the currently used ADPCM encoder should be kept for the
new connection.

The procedure should select the bc, bc + 1 pair using the priority scheme specified in Table A.7 in
the normal BC range. The search should proceed from Priority 1 to Priority 15. There is a possibility
that none of the 15 choices will be available. In this case, if the requesting IT is connected to a BC,
the IT shall be disconnected. If the requesting IT is not connected, a refreshment message should be
generated.
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Figure A.7/G.763 — Variables of the Search_Transp Procedure

Table A.7/G.763 — Priority schemefor Search_Transp Procedure

Priority BC types
1 disc/disc
2 avail/disc
disc/avail
3 avail/avail
4 voice/disc
disc/voice
5 voice/avail
avail/voice
6 voice/voice
7 data/disc
disc/data
8 avail/data
data/avail
9 data/voice
voice/data
10 data/data
11 disc/faxbank
faxbank/disc
12 avail/faxbank
faxbank/avail
13 voice/faxbank
faxbank/voice
14 data/faxbank
faxbank/data
15 faxbank/faxbank
BCtypes Typesof candidate pair BCs (bc and bc + 1)
disc BC disconnected
avail BC available/either:"Voice avail" or "Data avail"
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If bc (bc + 1) contains the data IT nrvl (nrv2), the bearer channel bcvl (bev2) should be selected
(in the normal BC range) for the re-assignment of nrv1 (nrv2) using the following priorities:

Priority 1 —"Data avail" BC;

Priority 2 —"Disconnected" BC;

Priority 3—"Voice avail" BC;

Priority 4 —"Voice" BC.

If bc (bc + 1) contains the faxbank IT nrvl (nrv2), the bearer channel bcvl (bev2) should be selected
(inthe normal BC range) for the re-assignment of nrv1 (nrv2) using the following priorities:

Priority 1 —"Disconnected" BC;

Priority 2 —"Voice_avail" BC;

Priority 3—"Data avail" BC;

Priority 4 —"Voice" BC.

If the IT nrv3 (nrv4), occupying the selected BC, is of the voice type, the overload BC bcv3 (bcv4)
should be selected for re-assignment of nrv3 (nrv4).

If bc (bc + 1) contains the voice IT nrvl (nrv2), the bearer channel bcvl (bev2) should be selected
for the re-assignment of nrv1 (nrv2), using the following priorities:

Priority 1 —"Disconnected” normal BC;
Priority 2 —"Voice_avail" or "Data_avail" normal BC;
Priority 3 —"Disconnected" overload BC.

A.1.1.2.1.6 Search_Data Procedure

The Search_Data Procedure searches for a BC for the allocation of a data IT. The search should be
limited to the normal BC range. The procedure should select a BC using the following priority
scheme:

Priority 1 —"Data_avail" BC;

Priority 2 —"Disconnected” BC;

Priority 3—"Voice_avail" BC;

Priority 4 —"Voice" BC.

One of the four choices will be available.

The procedure should select an encoder number (if IT is connected, use the current encoder for
selection) and should generate, as an output, three values for the variables defined below:

bc: BC number for allocation of the datalT;
nrv:  Number of the IT currently occupying bc;
bev: BC number for re-allocation of nrv.

Note that nrv =0 indicates a disconnected BC and bcv = 0 indicates that a re-assignment is not
required.
A.1.1.2.1.7 Search_Faxbank Procedure

The Search Faxbank Procedure searches for a BC for the alocation of a faxbank IT. The search
should be limited to the normal BC range. The procedure should select a BC using the following
priority scheme:

Priority 1 —"Disconnected" BC;
Priority 2 —"Voice_avail" BC;
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Priority 3—"Data avail" BC;
Priority 4 —"Voice" BC.
One of the four choices will be available.

The procedure should generate, as an output, three values for the variables defined below:
bc: BC number for alocation of thedata I T;

nrv:  Number of the IT currently occupying bc;

bcv:  BC number for re-alocation of nrv.

Note that nrv =0 indicates a disconnected BC and bcv = 0 indicates that a re-assignment is not
required.

A.1.1.2.1.8 Search_Voice Procedure

The Search_Voice Procedure searches for a BC for the allocation of the voice IT. The search should
first scan the normal BC range and should attempt to select one of these two types of BC based on
the specified priority:

Priority 1 —"Disconnected" BC;

Priority 2 —"Voice avail" or "Data avail" BC.

If this search is unsuccessful, the overload BC range should be scanned from the lowest BC to the
highest permissible BC until a disconnected BC is found.

The procedure should select an ADPCM encoder number and should generate, as an output, two
values for the two variables defined below:

bc: BC number for allocation of the voice IT;
nrv:  Number of the IT currently occupying bc.

Note that nrv = 0 indicates a disconnected BC.

A.1.1.2.2 BC Bit Map creation process

The SBC process input/output connection is shown in Figure A.4. The SBC Process receives the
messages in signal path 13 and generates the BC Bit Map (signal path 14) and the Mode Map (signal
path 15).

One function of the SBC Process is to establish the association between the bits of each ADPCM
encoder output and the bits of the bearer frame (signa path 14: BC Bit Map). The SBC aso
determines the 4-/3-/or 2-bit mode of the ADPCM encoders used for voice (signa path 15: Mode

Map).

Inherent to the above two functions is the bit bank handling and the overload channel creation. The
bit bank handling consists of deriving the LSB of each channel from one of the existing bit banks
according to predetermined rules.

When the overload mode is required, the use of 3 bits per sample encoding is distributed across the
entire set of speech channels. The objective is to make the average encoding rate almost equal for the
normal voice BCs (subject to bit stealing) and the overload channels. Thisis obtained by stealing bits
from eligible BCs in a pseudo-random fashion and by making each overload BC alternate between
4- and 3-bit encoding (also in a pseudo-random fashion).

When the 4-/3-bit overload channel creation procedure, described above, cannot provide the required
number of overload channels, the 3-/2-bit overload channel creation procedure may be used. This
procedure, similarly to the 4-/3 bit-procedure, makes the average ADPCM encoding rate almost
equal for the normal voice BCs (subject to bit stealing) and the overload channels. Pseudo-random
bit rotation and switching between two alternate overload channel sizes (3-bit and 2-bit channels) are
used also in this case.
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The SBC Process maintains eleven lists. All lists contain, in ascending order, the BC numbers that
fal into the categories defined below. BCs are extracted from, or inserted into, these lists always
keeping the BC numbersin ascending order. A BC can appear only in one list at the same instant:

- Voice List — This list contains all BC numbers of type "Voice", "Voice avail" or "Disc" that
are within the normal BC range. Reception of messages on signal path 13 may change the
contents of thelist. At initialization, thislist contains all normal BC numbers subject to DSI.

— Overload BC List — This list contains all BC numbers of type "Voice" that are in the
overload BC range. Reception of messages on signal path 13 may change the contents of this
list. At initialization, thislist contains no entries.

- Pre-assigned 40 List — This list contains all BC numbers that are pre-assigned as 40 kbit/s
channels. At initialization, this list contains no entries. The RAG Process will send
information (" Seizesc" message) directly after initialization which brings the contents of this
list to its final state. After this has been done, the contents will not change.

- Pre-assigned 32 List — This list contains all BC numbers that are pre-assigned as 32 kbit/s
channels. It is treated in an analogous manner to the pre-assigned 40 list.

- Pre-assigned 24 List — This list contains all BC numbers that are pre-assigned as 24 kbit/s
channels. It istreated in an analogous manner to the pre-assigned 40 list.

- Pre-assigned 16 List — This list contains all BC numbers that are pre-assigned as 16 kbit/s
channels. It istreated in an analogous manner to the pre-assigned 40 list.

- Pre-assigned 64 List — This list contains the even BC numbers that are pre-assigned as
64 kbit/s channels. It is treated in an analogous manner to the pre-assigned 40 list.

- Data List — This list contains all BC numbers of type "Data’ or "Data avail". Reception of
messages on signal path 13 may change the contents of this list. At initialization, this list
contains no entries.

- Fax Bank List — This list contains all BC numbers of type "Faxbank". Reception of message
on signal path 29 may change the contents of this list. At initialization, this list contains no
entries.

- Bit Bank List — This list contains all BC numbers of type "Bank". Reception of messages on
signal path 13 may change the contents of this list. At initialization, this list contains no
entries. The RAG Process will send information ("Seizebank" message) directly after
initialization, which inserts the bank BCs for pre-assigned channelsinto the list.

- Transp List — This list contains the even BC number of type "Transp". Reception of
messages on signal path 13 may change the contents of this list. At initialization, this list
contains no entries.

The possible BC transitions between non-pre-assigned lists are illustrated in Figure A.8. Note that
for "Transparent” BCs, only BC bc (the lower nibble) is either put into the "Transplist” or extracted
from it. BC bc + 1 (higher nibble) is extracted from the voice list or data list at connection of the
64 kbit/s call and inserted back in the voice list at disconnection. It is noted that a BC number
appearsonly in onelist.

Figure A.9 shows the BC transitions corresponding to the example cases a), b), ¢) and d) shown in
Figure A.6.

The SBC Process also maintains the Coder Array. In this array, each index corresponds to a possible
BC number. The indexed item is the encoder number used by that BC. At initialization, it contains
all zeroes,

Recommendation G.763 (10/98) 113



Unlisted BCs

A

Overloadlist Banklist

7

Voicdist |

|«

Faxbanklist

Transplist

T1509570-92

Figure A.8/G.763 — Possible BC transitionsin the SBC Process
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Figure A.9/G.763 -BC transitionsin cases a), b), ¢) and d) of Figure A.6

114 Recommendation G.763 (10/98)



A.1.1.2.2.1 Bit bank handling

A bit bank BC number should be placed into the bank list at the reception of an "Assign" message
containing IT No. 250, if the associated BC number does not already exist in the bit bank list. The
BC number in question should be removed from the voice list when this occurs.

A bit bank BC number is removed from the bank list at the reception of a "Releasesc” message for
that BC. The BC number should then be put back into the voice list.

At the occurrence of the trigger pulse, the bit position of the LSBs of the handled data calls
(pre-assigned 40 or DSI channels declared as data) should be generated in the following way:

a) LSB of BC number in pre-assigned 40 list position 1:

MSB of BC number in bank list position 1,
b) LSBs of BC numbersin pre-assigned 40 list positions 2 to 4:

2nd, 3rd and 4th bits, respectively, at BC number in bank list position 1;
C) LSB of BC number in pre-assigned 40 list position 5:

MSB of BC number in bank list position 2.

This procedure is followed until the BC numbers in the pre-assigned 40 list have been handled, after
which the BC numbersin the first position in the datalist follows.

A.1.1.2.2.2 Overload channd creation

When any of the signal path 13 messages "Assign”, "Reinsert”, or "Remove" is received, the voice
list or overload list are updated and the associated list lengths Nv (Voice list) and Nov (Overload
list) computed. If Nov is 0, overload channel creation is not required.

If Nov is greater than O, but not greater than Nv/3, the number (N4) of channels in the overload
range that will be carried at 4 bits per sample shall be computed as follows:

Nvx4xNov 10

N4 = Int + =—— Novx3
negerE Nv + Nov ZE_ o

In addition, when Nov is greater than 0, the integer variables Pv and Pov shall be computed as
follows:

Pv = (IT modulo Nv)
Pov = (IT modulo Nov)
where:

IT isthe IT number contained in the "Assign” message (see Note). Pv and Pov represent voice and
overload list positions. These positions are numbered from 0 to Nv—1 and from O to Nov —1,
respectively.

NOTE - If an optional USM is being used, the IT number information in DCME frames 0, n, 2n, etc.
(i.e. every nth DCME frame) of the DCME multiframe should a so be used to create overload channels.

At the occurrence of the trigger pulse, the BCs stored in the overload list at the first N4 locations
(modulo Nov) starting from the list position Pov should be marked as 4-bit channels. The remaining
BCs of the overload list should be marked as 3-bit channels.

The 4-/3-bit mode of the first BC in the overload list should be checked to determine whether it is
4- or 3-bit. If the mode is 3-hit, the BCs stored in the voice list at the first three locations, starting
from the list position, Pv, should be set to 3-bit mode. The following bit associations should be
entered into the BC Bit Map:

a) MSB of BC in overloadlist position O:
LSB of BC invoicelist position Pv;
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b) 2nd bit of BC in overloadlist position O:

LSB of BCinvoicelist position (Pv + 1 modulo Nv);
C) LSB of BC in overloadlist position O:

LSB of BCinvoicelist position (Pv + 2 modulo Nv).

If the first BC in the overloadlist is a 4-bit channel, itemsa) and b) above remain applicable, )
changes and d) is added as shown below:

C) 3rd bit of BC in overload list position O:

LSB of BC invoicelist position (Pv + 2 modulo Nv);
d) LSB of BC in overload list position O:

LSB of BCinvoicelist position (Pv + 3 modulo Nv).

The same procedure should be applied to the second BC in the overload list, starting at either
position Pv + 3 or Pv + 4, depending on the 4-/3-bit mode of the first BC.

The same procedure should be applied to the remaining BCs of the overload list. The voice list BCs
subject to bit stealing will be marked as 3-bit channels, the remaining ones as 4-bit channels. An
example of the procedureisillustrated in Figure A.10.

4-bit channels

_v

BCNo—™ 3 4 5 6 8 9 |10 11|12 | 13 |14 | 15| 16 | 17 | 18 | 19

Index —> 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
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I
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Overload list Assumptions:
«_ 3bits . 3bits 4 hits v« 3bits Nv =16
| | | | | Nov = 4
IT within CA message = 66
BC No. 64 67 70 71 Results:
Index —> 0 1 2 3 :;’Vovfg
A N _1 =
| (Nov -1) N4 =1
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. BC64 . BC67T  _._ BC 70 . BCT1
I i i b 7|
b, b, b, b,
Bo | by [ S| Po | Pr [1S| Po | Pr | B2 |1 S| Po| 1|18

BC No. 3 4 6 8 9 10|11 |12 | 13| 14 | 15| 16| 17 | 18 | 19

Index —» 0 1 3 4 5 6 7 8 9 10 11 12 13 14 15

Creation of BC Bit Map T1509590-92

B S NG

Figure A.10/G.763 — Overload channel creation process (example)

If Nov is greater than Nv/3 and the 2-bit overload feature is enabled, the number (N3) of channelsin
the overload range that will be carried at 3 bits per sample shall be computed as follows:

[Nvx4xNov 1

= +=
N3 Integerm 2E—NOVXZ
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The number (n2) of bearer channels in the voice list that will operate at 2-bit per sample (i.e. these
channels "donate" 2 bits) shall be computed as follows:

N2 =N3—-Nv + Nov x 2
In addition, the integer variables Pv and Pov shall be computed as follows:
Pv = (IT modulo Nv)
Pov = (IT modulo Nov)
where:

IT isthe IT number contained in the assignment message (see Note 1). Pv and Pov represent voice
and overload list positions. These positions are numbered 0 to Nv—1 and from O to Nov —1,
respectively.

The BCs stored in the overload list at the first N3 locations (modulo Nov), starting from the list
position Pov, shall be marked as 3-bit channels. The remaining BCs of the overload list shall be
marked as 2-bit channels.

The BC stored in the voice list at the first n2 locations (modulo Nv), starting from the list position
Pv, shall be marked as 2-bit channels. The remaining BCs of the voice list shall be marked as 3-bit
channels (i.e. these channels "donate" 1 bit).

In order to obtain the bit associations for the BC Bit Map, the donated bits from the channels of the
voice list shall be arranged in the following ordered sequence:

Place in the sequence Bit (see Note 2)

1st 2nd bit of BC at position Pv

2nd LSB of BC at position Pv

3rd 2nd bit of BC at position Pv + 1

4th LSB of BC at position Pv + 1

5th 2nd bit of BC at position Pv + 2

6th LSB of BC at position Pv + 2, etc.

The bits of the overload channels shall be arranged in the following ordered sequence:

Place in the sequence Bit (see Note 2)

1st MSB of BC at position 0

2nd 2nd bit of BC at position 0

3rd LSB of BC at position 0

4th MSB of BC at position 1

5th 2nd bit of BC at position 1

6th LSB of BC at position 1, etc.

NOTE 1 — If an optional USM is being used, the IT number information in DCME frames 0O, n, 2n, etc.
(i.e. every nth frame) shall also be used to create overload channels.

NOTE 2 — One or more bits indicated below may not be available, in which case the sequence is compacted
upwards.

The first bit, second bit, third bit, etc. of the voice list bit sequence shall be associated with the
corresponding bits of the overload bit sequence. This is illustrated in Figure12. A particular
example, for apool of nine BCs, from BC No. 1to BC No. 9, isshown in Figure 13.
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A.1.1.2.2.3 Mode Map and BC Bit Map update

As aresult of the overload channel creation, BCs in the voice and overload lists are marked as either
4-, 3- or 2-bit channels. This information is stored in the Mode Map, which is updated (or refreshed)
once per DCME frame.

The update (or refresh) of the "Mode Map" message implies the generation of a message intended
for the ENC Process. This message should address all ADPCM encoders connected to the BC
numbers that are in existence within the voice list and the overload list and give their associated
mode (4, 3 or 2). The BCs that are disconnected will not have an ADPCM encoder number
associated with their BC numbers in the Cod Array and should not be addressed within the "Mode

Map" message.
The information contained in the SBC lists and array and the results of the Bit Bank Handling and
Overload Cresation Procedures permit the generation of the "BC Bit Map". This map contains the bit

association of all used BCs (ADPCM encoder outputs) with all used bearer channels. This map is
updated (or refreshed) once per DCME frame.

An update or refresh of the "BC Bit Map" message implies the generation of a message intended for
the BMI Process. This message should contain the bit association of al used BCs (ADPCM encoder
outputs) with all used bearer channels.

A.1.1.23 Bit Map Implementation Process

The BMI Process input/output connection is shown in Figure A.4. This process receives the "BC Bit
Map" from the SBC Process (signal path 14) and delivers it after a delay to the BC Bit Assignment
Unit on signal path 9. This output is referred to as "Addressmap for BCs'. The delay is such that the
BC Bit Map is implemented at the beginning of the DCME frame which occurs three frames after
the start of the DCME frame containing the applicable assignment message (see Figure A.11).

The BC Bit Assignment Unit uses the BC Bit Map to route the ADPCM encoder unit output (BCs)
to the appropriate bits in the bearer frame.

A

Framen Framen+1 4 Framen+2 4 Framen + 3 T

T T1509600-92
! Implementation

~Assignment message

Figure A.11/G.763 — Implementation timing

A.1.1.24 Encoder Unit Control Process

The ENC Process input/output connection is shown in Figure A.4. At initialization, the ENC Process
received the "Set_pre" message (signal path 16), which allocates ADPCM encoders to pre-assigned
channels and sets their modes to 8-, 5-, 4-, or optionally, 3-, or 2-bit. This process also receives the
"Mode Map" message from the SBC Process (signa path15) and the "Assign enc" and
"Release_enc" messages from the RAG Process (signal path 16). It generates the "Setcod" message
on signa path 7 for the Encoder Unit.

The ENC Process should be considered associated with a single ADPCM encoder so that,
conceptually, there are as many processes as there are ADPCM encoders. In practica
implementation, the process can be time-shared among ADPCM encoders. The ENC Process sets the
operating parameters of the ADPCM encoder to which it is dedicated, based on the messages
received. The ADPCM encoder operating parameters indicate the BC and IT connection, the
8-/5-14-/3-/ or 2-bit mode, and whether the ADPCM encoder needs resetting.

118 Recommendation G.763 (10/98)



Resetting will be required when the IT connection to an ADPCM encoder is changed (the encoder
must be reset before establishing a new connection).

When the "Assign_enc" message is received, the ENC Process should determine whether the
ADPCM encoder number in the message is the same as the ADPCM encoder number to which the
process is dedicated (cod). If the number is different, no action should be taken.

If the ADPCM encoder number is the same as cod, the ADPCM encoder connection should be set in
accordance with the received BC type and IT numbers. If the BC type is " Disconnected", the encoder
should be disconnected.

Reception of the "Release_enc' message should result in the same action as the reception of the
"Assign_enc" message, indicating a" Disconnected” BC type.

The ADPCM encoder bit mode should be set to 8-, 5, 4-, or optionally 3- or 2-bit in accordance
with the contents of the "Set_pre" message (8-, 5-, 4-, or optionally, 3- or 2-bit pre-assigned
channels), the "Assign_enc" message (5-bit for data, 8-bit for transparent channels) or the "Mode
Map" (voice channels).

The "Setcod" message containing the encoder operating parameters is sent to the Encoder Unit. Each
"Setcod" message is destination directed to an encoder (cod). The message "Setcod" (cod, IT, mode,
reset) indicates the connection for the ADPCM encoder as well as the 8-/5-/4-/3-/2-bit mode of
operation and whether the ADPCM encoder needs resetting. The message "Setcod" (cod, O, ...)
indicates that the ADPCM encoder must be disconnected.

The "Setcod" message for pre-assigned channels is sent immediately after initialization. The
"Setcod" message for DSI channels should be sent after the ADPCM encoder parameters are set,
such that the ADPCM encoder mode/connection is switched at the beginning of the DCME frame
which occurs three frames after the start of the DCME frame containing the applicable assignment
message (see Figure A.11).

A.2  Anexample of a DCME receive unit structure

An example of a DCME receive unit structure is shown in Figure A.12. Compliance with this
receive unit structure will permit the DCME receive unit function to be tested with DCME test
equipment compliant with this Recommendation (1998). This structure is based on a non-mandatory
partitioning of functions and definition of signals.

Recommendation G.763 (10/98) 119



l'-------------I
i Trigger {1 D
' pulse i > C
i generator "B
i 9 ! l (Pool D) « CC M SG decoder | Pool D
e T | (Pool C) (Pool D) cc
E MAP L, ‘ (Pool B)
i change | c « CC MSG decoder |, Pool C
i handler 1 "B (Pool A) (Pool C) cC
58,59, 61
f i Rx channel - CC MSG decoder Pool B
i TXCHN 1 | 4 processing ] (Pool B) cc
: procedure : C function
i ; —B 52 —
i function CC MSG decoder Pool A
1 «—
i 220 < (Pool A) cc
1 : >
i TRANSP | D | >
P ocreuit 0 C B C D 57
i handler i "B v ¥ v 3 L
e DCs ‘
mmmmmmm———— BC hit
' =D ] s umt e POOlA
i USM ——> C — (Pobl A) traffic
1 optional —> B N —
: |
frmmmmmmmme _ BC bit
ITs Decoder unit - url1it «_ Pool B
(Pobl B) traffic
..................... F ]
BC bit
ass. unit [« f’ogllc
(Pool C) ramce
..................... G
] BC bit
ass. unit [« foﬁl. D
(Pool D) ramce
H<+—]
< E T1515830-94
— Facsimile “—F
_Ts| module — G

+—H
NOTE — Signa paths are defined in Table A.8.

Figure A.12/G.763 — DCME receive unit structure
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Table A.8/G.763 — L egend for receive unit signal paths

Signal path No. Signal type/message Definition (reference)
4 "Rxdata’ A211
51 "Assign” A211
52 "Rxtranspred", "Rxtransprel" A211
53 "BC Bit Map" A21l1
54 "Seize", "Seizev", "Release”, A21l1l
"Mode Map"
55 (and 60) "Trigger Pulse" from external unit A21
56 "Setcod"” A.2.13
57 "Addressmap for BCs' A212
58 (and 59, 61) "Process_reset" from MCH A21
220 "Change" to USM A21l1

Some of the functional blocks in Figure A.12 are internal to the DCME receive unit structure, while
others are external but provide or receive required interface signals. The represented structure shows
amultidestination (MD) DCME, corresponding with four origins. However, since the internal blocks
in the figure are defined on a single pool basis, the structure can also represent the case of a point-to-
point configuration receiving one pool. The blocks internal to the structure need to be duplicated or
shared between pools. The blocks that belong to the receive unit structure are:

a)

b)

d)

The Control Channel Message Decoder — This unit receives the control message associated
with the received pool and decodes it from the format specified in clause 11. This constitutes
the input for the Receive Channel Processing Function. The control message decoder also
distributes control message contents not pertaining to the Receive Channel Processing
Function:

— the encoded background noise level within the Synchronous Data Word is provided to a
separate unit for decoding and use in accordance with 11.3.3.1;

— the Asynchronous Data Word is provided to a separate unit for decoding and use in
accordance with 11.3.3.2;

— a channel check type indication within the Synchronous Data Word is provided to a
separate unit for use in accordance with 11.3.3.1 and clause 10.

The Receive Channel Processing (RCP) Function — This function consists of an ensemble of
interconnected processes. It receives an input from the Assignment Message Decoder,
provides outputs to blocks internal to the receive unit structure (Decoder Unit and BC Bit
Assignment Unit) and provides outputs to blocks which are external to the receive unit
structure.

The BC Bit Assignment Unit — This unit is connected to the input of the Decoder Unit (BCs).
The BC Bit Assignment Unit derives the bits required for each ADPCM decoder input from
the correct bits of the received bearer channel. The bit map for this association is provided
by the RCP function.

The Decoder Unit — This unit consists of a bank of ADPCM decoders which can be
connected to any allocated IT and to any BC of the pool. Each BC can carry 8-, 5-, 4-, 3-, or
2-bit samples or can be disconnected from the ADPCM decoders. A sufficient number of
ADPCM decoders must be provided to ensure that freeze-out due to unavailability of
ADPCM decoders cannot occur.
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The ADPCM decoders can be set to an 8-, 5-, 4-, 3-, or 2-bit mode of operation and can be
initialized to a known state. The IT and BC connection/disconnection information for each
ADPCM decoder, as well as the mode of operation selection and the initialization signal are
provided by the RCP function.

The blocks which are external to the receive unit structure but which have signal paths with the RCP
are:

a) Transmit Channel Processing Function — Information on the data connection of received ITs
is passed to the TCP function by the RCP.
b) Transparent Circuit Handler — This process which is described in clause 8 is informed by

the RCP that a 64 kbit/s assignment or disconnection has been performed for an IT.

C) Map Change Handler — The Map Change Handler (MCH) is a process which controls the
configuration data for the DCME. At start-up, this process issues signals making it possible
to configure the system correctly. The same is done at a map change instant (see 15.1 and
15.6).

d) Trigger Pulse Generator — This unit provides a periodic 2 ms timing reference signal to the
processes of the receive unit structure.

€) User Sgnal Module (optional) — This USM receives signalling state change signals. The
specification of the USM is at the users option.

f) Facsimile Module — This modul e receives demodulated facsimile data from BC bit assembly
unit and re-modul ates them.

A.2.1 Receive Channe Processing Function

The Receive Channel Processing Function interfaces with other elements of the receive unit structure
as shown in Figure A.12. The RCP function processes the output of the Assignment Channel
Decoder and takes consequent actions by providing required information to the Decoder Unit, the
BC Bit Assignment Unit, the Transparent Circuit Handler and the Transmit Channel Processing
Function. The RCP function receives a reset signal from the Map Change Handler which terminates
the processes at the map change instant.

The internal structure of the RCP as shown in Figure A.13 is comprised of the Received Channel
Status Update and Overload Decoding Process (RUD), the Bit Map Implementation Process (BMI)
and the Decoder Control Process (DEC).
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- 220 (RUD) p 51 ;
: 534 544 i
59 i Rx bit map Decoder ) i 55
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NOTE — Signal paths are defined in Table A.8.

Figure A.13/G.763 — RCP function
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A.21.1 TheReceive Channd Status Update and Overload Decoding Process (RUD)

The RUD Process is dedicated to one received pool. There will be (conceptually) as many processes
as there are received pools. The RUD Process analyses the control channel message and generates
the required actions based on the content of this message.

The RUD input/output connections are shown in Figure A.13. The RUD receives an input (signal
path 51) from the Assignment Channel Decoder and an input (signal path 58) from the Map Change
Handler. The contents of these signal paths are defined below:

- Sgnal Path 51 — This signal path carries the "Assign" message which contains assignment
information obtained from the Assignment Message Decoder. The message format is (BC,
IT, Cal). The last variable defines the decoded BC type. The "Call" variable can define
three BC types, "Voice", "Data' and "Transparent”. Three additional BC types,
"Disconnected”, "Bank™ and "Faxbank", are defined by the reception of the IT Nos. 0, 250,
and 251, respectively.

- Sgnal Path 58 — This signal path carries the "Process reset" message. This message is
issued by the MCH in association with a map change. The reception of this message causes
the termination of the RUD Process.

The RUD Process generates outputs for the TCP Process (signal path 4), the DEC Process (signa
path 54), BMI Process (signal path 53) and the Transparent Circuit Handler (signal path 52). When
required, the RUD Process also generates a signal to the optional USM. This signal (signal path 220)
contains the "change(IT)" message. The outputs are defined below:

- Sgnal Path 4 — This signal path carries the following message "Rxdata(IT)". This message
is sent to the transmit unit assignment procedures when the transition occurs from a previous
BC typeto adataBC (IT isthe transmit IT number).

- Sgnal Path 52 — This signal path carries the following messages (IT is the transmit 1T
number):

* "Rxtranspreq(IT)" — This message is given to the Transparent Circuit Handler when the
transition occurs from another BC type to a transparent BC type.

 "Rxtransprel(IT)" — This message is the reverse of the above. It is sent when a transition
occurs from atransparent BC to something el se (disconnection).

- Sgnal Path 53 — This signal path carries the message "BC Bit Map". This message defines
which bearer channel bits should be given to the different ADPCM decoders.

- Sgnal Path 54 — This signal path carries the following messages:

o "Seize (IT, Mode)" — This message contains the local IT number and the mode in which
the ADPCM decoder should be set.

This message is sent to the DEC Process immediately after initialization, to establish the
ADPCM decoder connections for pre-assigned 64 kbit/s (transparent), 40 kbit/s (data),
32 khit/s, 24 kbit/s (option) and 16 kbit/s (option) calls. The decoder mode will be 8-, 5-,
4-, 3- (option) 2-bit (option), respectively. The "Seize" message is also sent, during the
DCME operation, to establish decoder connections for dynamically assigned data and
transparent calls. The ADPCM decoder mode will be 5- and 8-bit, respectively.

o "Seizev (IT)" — This message is delivered in order to associate a dynamically assigned
voice channel with an ADPCM decoder. The same parameter as in the signal above is
given, with the exception of the mode.

* "Release" — This message is used to release a designated ADPCM decoder back into the
decoder pool.

* "Mode Map" — This message contains the modes that are to be used for the different
ADPCM decoders that are connected to voice channels.
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The RUD Process can be functionally divided into three tasks, namely the Input Pre-Processing
Task, the Map Update/Decoder Selection Task, and the BC Bit Map Creation Task (see
Figure A.14).

CC message decoder
51
v

Process 58 Input 220

reset pre-processing

Change

"Rx AM"

A4

4,52 Map update/decoder 54 (Except 4-3-2 it
selection mode map)

Selected map information

A4

BC Bit map
creation

(4-3-2 bit mode map only)

53 54

v v T1509630-92

NOTE — Signal paths are defined in Table A.8.

Figure A.14/G.763 — RUD Process tasks

The Input Pre-Processing Task performs a validity check on the "Assign” message and derives the
implicit BC types (determined by the BC number).

The Map Update/Decoder Selection Task analyses the pre-processed "Assign” message, updates the
internal maps of the RUD Process and generates messages on signal paths 4, 52 and 54 (except the
"Mode Map" message).

The BC Bit Map Creation Task performs the bit bank handling and overload channel derivation
functions and generates the "BC Bit Map" message on signal path 53 and the "Mode Map" message
on signal path 54.

A.21.1.1 Input Pre-Processing Task

Upon reception of the "Assign" message, a validity check should be performed to ensure that the
message is consistent with the transmit unit assignment rules and with the DCME configuration data.
A minimum list of conditions to be verified should be as specified below:

a) if the BC is in the overload range, or if the IT number is 250 or 251, the MSB of the BC
Identification Word in the Assignment message must be O ("Voice");

b) if the BC type is transparent, the MSB of the BC Identification Word must be 0 ("Voice")
and the BC number must be even;

C) the BC number must be contained in the range allocated to the received pool (including

overload channels) and not already used for a pre-assigned channel;

d) the IT number must be contained in the range which the corresponding DCME (transmit
unit) can address for all destinations;

€) the BC number must be in the normal range if the BC type is data, transparent, or if the IT
number is 250 or 251;
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f) if the optional USM is used, "RXAM" messages of the form (BC No. 255, ITn) will be
delivered in DCME frames O, n, 2n, etc. (i.e. every nth DCME frame) of the DCME
multiframe.

If any of the above conditions are not satisfied, or if the DCME frame alignment is lost, no further
processing of the assignment message shall be performed. The received IT number shall be assumed
to be O for the purpose of providing a pointer value for the overload channel derivation
(see A.2.1.1.3).

If the validity check is successful, the received assignment message should be processed as follows:

a) if the IT number is0, the BC type should be set to "Disconnected”;
b) if the IT number is 250, the IT number should be changed to 0 and the BC type shall be set
to "Bank".

The processed assignment message, referred to as "RXAM(BC, IT, Rxtype)" should then be passed
to the Map Update/Coder Selection Task for further processing.

A.2112 Map Update/Decoder Selection Task

The RUD stores information of two types:

a) Process parameters, consisting of both numbers and indexed arrays — This information is of
a static nature (derived from the configuration data).

b) The Resource Map — This information which is dynamically variable, identifies the status of
the BC/IT connection, BC type and ADPCM decoder connections.

At initialization (caused by the MCH), the Resource Map should be set to a known state (BCs, ITs
and ADPCM decoders disconnected) and the process parameters should be loaded into the RUD
Process. This includes the information necessary for the allocation of pre-assigned channels and bit
banks (associated with these channels). The pre-assigned channel allocation (determined by the
configuration data) should be in accordance with the bearer structure requirements (see 5.8). A map
which identifies the remote IT numbers intended for the DCME and associates them with the local
IT numbers (making up the circuit), is included in the information loaded at initialization. The local
IT numbers are the numbers used by the DCME in its transmitted assignment message. The remote
IT numbers are those used in the received assignment message(s).

Immediately after initialization, the RUD Process should generate "Seize" messages to the DEC
Process. Thiswill cause seizure of ADPCM decoders for pre-assigned connections and the setting of
the ADPCM decoding modeto 8, 5, 4, or, optionally, 3 or 2 bits.

The Map Update/Decoder Selection Task performs the following actions as a result of the processing
of the received assignment message ("RxAM"):

a) update and store the BC/IT connections and BC types in the Resource Map;

b) select the decoder connections and store the information in the Resource Map;

C) generate the messages for signal paths 4, 52, and 54 (except the "Mode Map" message).

The Resource Map can be represented with the four indexed arrays: Sat, 1T, Type, and Dec. The first
three are identica to the arrays with the same name, defined in the transmit unit structure

(seeA.1.1.2.1.4). The BC types which can be stored in the Type Array are "Transp”, "Data’,
"Voice", "Disc", "Faxbank", and "Bank".

The Dec Array, indexed by IT numbers, contains the connected ADPCM decoder number for each
IT entry, i.e. Dec(IT) = ADPCM decoder number. When the IT is connected to ADPCM decoder
No. O, the IT isdisconnected. The IT numbers used are the local IT numbers.

At the reception of the "RxAM" message, the IT-to-BC connection should be logged in Sat Array,
the BC-to-IT connection should be logged in the IT Array, and Rxtype should be logged in the Type
Array for the BC entry (the previously stored BC, IT connection and the BC type will be updated).
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Additional changes to the information stored in the IT, Sat and Type Arrays should be made as
specified below:

a) If the Receive Type is "Transparent”, BC + 1 should be disconnected in the IT array if it is
connected before (i.e. BC + 1 connected to IT No. 0) and the BC Type Array entry for
BC + 1 should be logged as "Transp".

b) If the connection of a BC changes to a different IT, the previously connected IT, defined as
ITp, should be disconnected in the Sat Array (i.e. ITp connected to BC No. 0). Thisis an
implicit IT disconnect.

C) If the connection of an IT changes to a different BC, the previously connected BC should be
disconnected in the IT Array and its type should be changed to "Disc".
d) If a BC of the transparent type changes to a different type, the other BC of the transparent

BC pair should be disconnected in the IT and Type Arrays. Its associated IT should be
disconnected in the Sat Array.

If, as a result of the above actions, the conditions exist for the deletion of a bit bank (as per
Table A.3), the BC type "Bank" should be changed to "Disc".

If the optional USM is used and the BC No. 255 is received, the Map Update/Decoder Selection
Task should take no action. However, 1Tn should be used as a pointer in the BC Bit Map Creation
Task (see A.2.1.1.3).

It should be noted that some of the connection/type changes are not strictly permissible under the
assignment rules specified in the DCME transmit unit structure. These transitions, however, although
abnormal, may occur at the DCME receive unit as a result of loss of assignment messages. Note that
the abnormal transitions are different from erroneous assignment messages (rejected by the Input
Pre-Processing Task).

Another function of the task discussed in this subclause is the ADPCM decoder selection (and
consequent update of the Dec Array). The rules for the decoder selection should be as follows:

a) The ADPCM decoder selection should be performed only if the remote IT number is
destined for DCME.

b) When a new assignment of a previously disconnected IT is made (this includes the
re-assignment from "Bank” type to another type), an ADPCM decoder should be selected
from the available decoders of the ADPCM decoder pool.

C) When a re-assignment of a previously connected IT to a different BC is made, the ADPCM
decoder currently associated with the IT should be maintained.

d) Whenever an IT connection changes to BC No. 0 (disconnection), the ADPCM decoder
associated with the IT should be released to the decoder pool.

The Map Update/Decoder Selection Task generates the output messages of signal path 54 (except
the "Mode Map"), signal path 52, and signal path 4. The rules for the generation of these messages
should be as follows:

a) The messages below should only be generated if the received remote IT number is destined
for the DCME.

b) When the IT connection changes to a different BC (not No. 0) and/or when the BC type
changes, the "Seize" message should be generated, if the BC type is "Transparent” or
"Data". The "Seizev" message should be generated if the BC type is "Voice". In both cases,
the BC, IT and the selected ADPCM decoder number should be included in the message.
The ADPCM decoder mode (included in the "Seize" message) for "Transparent” and "Data"

BC types should be 8- and 5-bit, respectively.

C) When an ADPCM decoder is released to the decoder pool, the "Release” message should be
generated for that ADPCM decoder.
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d) The "Rxdata’ message should be generated only when a transition occurs from a BC type
other than "Datato Data".

€) The "Rxtranspreq" message should be generated when the transition occurs from another BC
type to "Transparent”.

f) The "Rxtransprel” message should be generated when the transition occurs from a
transparent BC type to a different type.

A.21.1.3 BCBit Map Creation Task

Thistask performs two actions:
a) derivation of the 5th bit of each data channel (from the bit banks),
b) derivation of the overload BCs from the bearer BCs.

As an output, these tasks generate the "BC Bit Map" and the "Mode Map" messages.

The type of each BC is stored in the RUD maps and updated when required. Functionally, this task
rearranges the pre-assigned data BCs, the "Voice" and "Disc" BCs (norma range), the DSI "Data"
BCs and the connected overload BCs into the pre-assigned 40 kbit/s list, the voice list, the data list,
and the overload list, respectively. These lists are the same as those defined for the SBC Process
(seeA.1.1.2.2). In the SDL representation in A.3 of the RUD Process, lists other than voice lists and
overload list are assumed to be generated from the Type Array.

The rules for insertion of the BCs into the various lists and deletion from the lists shall be the same
as those defined for the SBC Process. The rules for bit bank handling, overload channel derivation
and map update (Mode Map and BC Bit Map) shall aso be the same.

The only differences are that when an assignment message is erroneous (or lost):
1) the pointer variables Pv and Pov shall be set to 0;

2) if there is not enough bit capacity available, the affected channels shall receive dummy bits
set to O;

3) the variables N4, N3 or N2 (number of 4-, 3- or 2-bit overload channels) shall be set to O if
its calculated value is negative.

A.2.1.2 Bit Map Implementation Process (BMI)

The BMI Process input/output connections are shown in Figure A.13. This process receives the BC
Bit Map (signal path 53) from the RUD Process, the "Process_reset” signal (signal path 59) from the
MCH Handler and a "trigger" pulse (signal path 60) which indicates that the process output message
should be delivered to the hardware.

The function of the BMI Process is to delay the incoming "BC Bit Map" message before sending the
delayed contents in the "Addressmap for BCs' message. The delay is such that the BC Bit Map is
implemented at the beginning of the DCME frame which occurs three frames after the start of the
DCME frame containing the applicable assignment message (see Figure A.11).

The "Addressmap for BCs' message (signa path 57) contains the exact bit association required to
connect the appropriate bits of the bearer BCsto each ADPCM decoder.

A.2.1.3 Decoder Control Process (DEC)

The DEC Process input/output connections are shown in Figure A.13. The process receives "Seize",
"Seizev", "Release’ and "Mode Map" messages (signal path 54) from the RUD Process, the
"Process_reset” message (signal path 61) from the Map Change Handler, and the "Trigger" message
(signal path 55). It generates the "Setcod" message (signal path 56) for the Decoder Unit.
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At initialization, the DEC Process should receive "Seize" message for 8-, 5-, 4-, or optionally, 3- or
2-bit pre-assigned channels from the RUD Process. This message alocates ADPCM decoders to
pre-assigned channels, indicating the connection to the IT and the ADPCM decoder mode.

The DEC Process is assumed to be associated with each ADPCM decoder of the Decoder Unit so
that conceptualy, there are as many processes as there are ADPCM decoders. In practical
implementations, one process can be time-shared anong ADPCM decoders.

The DEC Process sets the operating parameters of the ADPCM decoder to which it is dedicated,
based on the messages received. The ADPCM decoder operating parameters indicate the IT
connection, the 8-, 5-, 4-, 3- or 2-bit mode, and whether the ADPCM decoder needs resetting.
Resetting shall be performed when the IT connection to an ADPCM decoder is changed (the decoder
must be reset before establishing a new connection).

When the "Seize" or "Seizev" message is received, the DEC Process should determine whether the
ADPCM decoder number in the message is the same as the ADPCM decoder number to which the
process is dedicated. If the number is different, no action should be taken. If the number is the same,
the ADPCM decoder parameters should be set in accordance with the IT number and mode (only for
the "Seize" message).

The BC Mode Map (signal path 54) received from the RUD Process should be scanned to determine
the 4-, 3- or 2-bit mode of the ADPCM decoders connected to voice BCs.

Reception of the "Release” message for an ADPCM decoder should cause the decoder to be
designated as disconnected.

The ADPCM decoder operating parameters, established by the DEC Process, should be sent to the
Decoder Unit via the "Setcod" message. Each "Setcod" message (signal path 56) is destination
directed to an ADPCM decoder (decode). The message "Setcod" (decode, 1T, mode, reset) indicates
the IT connection for the ADPCM decoder as well as the 8-, 5-, 4-, 3-, or 2-bit mode of operation
and whether the ADPCM decoder needs resetting. The message "Setcod" (decode, 0, etc.) indicates
that the ADPCM decoder must be disconnected.

The "Setcod" message for pre-assigned channels should be sent immediately after initialization. The
"Setcod" message for DSI channels should be sent such that the ADPCM decoder connection/mode
is switched at the beginning of the DCME frame which occurs three frames after the start of the
DCME frame containing the applicable Assignment message (see Figure A.11).

A.3  Anexampleof DCME SDL diagrams

Note that in this annex the intermediate trunk (IT) is indicated as IC and the bearer channel (BC) as
SC. Also note that in this example the use of 24 and 16 kbit/s pre-assigned channels for maintenance
are not included.

The diagrams are consistent with the ITU-T functional specification and description language (SDL)
defined in Recommendation Z.100.

In SDL representations of processes, transitions between states are assumed to occur
instantaneousdly. Practical implementations must account for the time delays.
A.3.1 Logicdiagramsfor DCME transmit side2

The logic diagrams in A.3 are supplemental to the description of the DCME transmit side structure
givenin A.l. Thetransmit portion of the assignment procedures have been divided into two blocks:

a) IPS — Input processing and service request generation block;

2 DCME transmit side SDL diagrams are provided in pdf format in the attached electronic file
DCME_TRANSMIT .pdf.
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b)

SRH — Service request handling block

A.3.1.1 ThelPSBlock

The HSC Process operates on an I1C-by-IC basis. This means that the protocol described below will
exist separately for each of the transmit ICs. The following signals are included in the block.

L1
L2
L3
L4
L5
L6
L10
L11
L12

L17
L27
L28

Act, Inact

Data detect, Voice detect

Signal _detect

Rxdata

Transpreq, Transprel

Process_reset

Not used

Not used

Voice (Integer), Voiceinact (Integer), Data (Integer), Datainact (Integer), Transp
(Integer), Discreq (Integer)

Reset_act, Default_voice, Default_data, Reset_signal detect

Voice (Integer), Data (Integer), Datainact (Integer), Transp (Integer), Rxdata (integer)
Fax, Non_fax, Switch to ADPCM

The following states have been defined within the process included within the block:

(HSC) hangover control and signal classification process (0,)

Voice inactive, Voice active, Voice wait, Data active, Data inactive, Data wait, Transp,
Signalling_active, Signalling wait, Preassigned, Voice wait_hold, Signalling_active _hold,
Voice inactive_hold, Voice active hold, Signalling wait_hold, Wait_for_data, Fax_call,
Fax_call_wait.

The signals arriving from all functional units external to the block are assumed not to require IC
addressing in order for the correct process instance to respond to the signal for its IC. There is one
exception to this. Address information is required for the signals arriving from the Rx assignment

block.

L1 —"Act" and "Inact" signals (for each IC) are received from the transmit activity detector.
This unit is assumed to operate according to the following principles:

— The unit has two internal states (for each IC): Activity and No Activity. At the
transition from No_activity to Activity, an Act signal is sent. At the transition from
Activity to No_activity, Inact is sent.

— Theactivity detector isreset to No_activity for an IC by a"Reset_act" signal for that I1C.

L2 — "Data detect” or "Voice detect” signals are received from the data/speech
discriminator for each IC. This unit is assumed to operate according to the following
principles:

— All activity apart from data and 2100 Hz tones will be declared as voice.
— 2100 Hz tones and actua data transmissions will be declared as data.

— Inactivity will retain the previous declaration (data or speech) until a new declaration is
made due to activity or reset signals.

— The Default_voice signal is used to reset the data/speech discriminator to voice.
— The Default_data signal is used to reset the data/speech discriminator to data.

— The unit has two internal states (data, voice). A signal is sent at the transition between
these two states.
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L3 — "Signaldetect" is received from the 2400 Hz tone detector for each IC. The unit is
assumed to operate according to the following principles:

— The unit is assumed to have two states: Signal_detect and No_signal_detect. A signa
will be sent at the transition between No_signal _detect to Signal_detect (see Note).

NOTE - Detection of 2400 Hz causes the detector to transit to Signa_detect from
No_Signal_detect. When the detector ceases to detect 2400 Hz, it should transit from
Signal_detect to No_Signal_detect.

— The unit will be reset to No_Signa_detect by the reception of a Reset_signal_detect
signal for that IC.

L4 — "Rxdata" is received from the receive side assignment handling process and indicates
that the dataflag has been set for acertain IC.

L5 — "Transpreq" and "Transprel" arrive from the TCH. They will be issued after the TCH
receives a request for connection or disconnection of a 64 kbit/s transparent channel from
thelocal ISC or viathe receive assignment messages from the remote DCME.

L12 — The HSC Process issues six different signals to the SRH Block. These are:
— Voice (Integer) — Indicates a transition from Voice inactiveto Voice active for an IC.

— Voiceinact (Integer) — Indicates a transition from Voice active to Voice inactive for
anlC.

— Data (Integer) — Indicates a transition from Data inactive to Data_active for an IC.
— Datainact (Integer) — Indicates atransition from Data active to Data inactive for an IC.

— Transp (Integer) — Indicates a transition from the previous state of an IC to a transparent
condition.

— Discreq (Integer) — Indicates a transition from the transparent condition to
Voice inactive for an IC.

L17 — Default_voice, Default_data, Reset_act, and Reset_signal_detect are reset signals.

L6 — The function of this signal is associated with map changes. The following assumptions
are here made regarding the IPS Block.

L27 — The HSC Process sends the following five signals to the facsimile module:

— Data (Integer) — Indicates that this IC handles a data call which could potentially be a
facsimile call.

— Rxdata (Integer) — Indicates that this IC handles a data call which could potentially be a
facsimile call.

— Datainact (Integer) — Indicates that the data hangover has expired for a facsimile call
handled by the facsimile module.

— Voice (Integer) — Indicates that the data/speech discriminator has detected a speech
signal on the IC handled by the facsimile module.

— Transparent (Integer) — Indicates that the ISC has requested a 64 kbit/s unrestricted
circuit for this IC number. The IC is currently handled by the facsimile module.

L28 — Fax, Non_fax, Switch_ to ADPCM — The facsimile module process sends these three
signalsto the HSC. The signalsindicate the following:

— Fax —Indicates that the data call handled by the IC has been detected as a facsimile call
(DIS has been detected).

— Non_fax — Indicates that the facsimile call is ended and that the IC shall be handled in
the ADPCM path again (i.e. DCN has been detected).
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— Switch_to ADPCM - Indicates that the facsimile module cannot handle the facsimile
call due to the use of an unrecognized non-standard protocol or due to other errorsin the
facsimile protocol. The IC shall be handled by the ADPCM path again.

A map changer handler (MCH) will exist external to the assignment protocol. This process will
control the configuration data for the IPS Block. At start-up, this process will issue signals making it
possible to configure the system correctly. The same will be done at a map change instant. The
signal used at the map change instant is:

Process Reset — The L6 signal will cause atermination of the process that receivesit.

A.3.111 Handlingof thelPS processesat initialization

A number of variables are passed from the map change handler to the HSC Process when they are
created by the map change handler. This occurs at system start-up or after a map change. These
variables are:

ch — The IC number associated with the process.

hot, sh, |h —sh and Ih are the hangover values associated with speech. The hangover is set to
"sh" provided that the active signal duration preceding it is shorter than "hot". If thisis not
the case, "Ih" is applied.

bhot, bsh, blh — These are similar variables associated with periods of signalling.

dh — Thisis the first hangover value nominally associated with data and is considered to be
in the order of 14 s. It is operator settable.

dhs— Thisis the second hangover value associated with data and is operator settable.

pre — A Boolean variable which passes on the information whether the IC is pre-assigned or
not.

RAGPID — A process identifier variable which is used to address the signals to the SRH
block to the correct process instance.

FCH enabled — A boolean variable which is used to indicate that the facsimile calls handled
by this IC shall be redirected to the facsimile module.

CCFPID — A process identifier variable which is used to address the signals to the FCM
block to the correct CCF process instance. CCF is the Common Control Function of the
facsimile module (see 6.1/G.766).

The process uses the following variables:

t1, t2 — Time variables, stores the current time to be used for hangover handling.
d1 — Difference between two times.

already — A Boolean variable used to check that the first data hangover value has only been
applied once before starting to use the second hangover value.

ti, tia— Timer variables.

A.3.1.2 The SRH Block
This block contains four different processes. The following signals are used within this block:

L7
L8
L9
L10
L11
L12

Setcod (Integer, Integer, Boolean)

Assign (Integer, Integer, Call_type, Integer)
Addressmap_for_SCs

Not used

Not used

Voice (Integer), Voiceinact (Integer), Data (Integer), Datainact (Integer), Transp (Integer),
Discreq (Integer)
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L13

L14
L15
L16
L18
L19
L20
L21
L22
L23
L24
L25
L26
L29
L200
L201
L300

Assign (Integer, Integer, Cal_type, Integer), Reinsert (Integer), Remove (Integer), Seizesc
(Integer, Integer, Integer), Release (Integer), Releasesc (Integer), Seizebank (Integer),
Seizefaxbank (Integer)

SC_bitmap

Mode-map (Integer)
Assign_enc (Integer, Integer, Call_type), Release_enc, Set_pre (Integer, Integer)
Not used

Trigger, Sync_trigger
Trigger

Process_reset
Process_reset

Trigger

Process reset

Trigger

Process reset
Faxbank__req, Faxbank_rel
Change (Integer)
Sync_Alarm (Integer)
Go_ahead

The processes of the SRH Block and their states are the following:

a)

b)

c)

d)

(RAG) request handling and assignment information generation process (0,2)
No_messages in_queue, Messages in_queue, Wait_for_next, Wait_for_sync
(SBC) SC bit map creation process (0,2)

Wait

(BMI) bit map implementation process (0,2)

Wait

(ENC) encoder control process (0,)

Wait_for_signal

The service request handling uses the following symbols:

132

sat(nr)=bc — The array "sat" uses the transmit IC number to index the SC number to which it
is connected. The array is initialized to zero for all the IC numbers used by the DCME at
system start-up.

ic(bc)=nr — This array uses the SC number to index the IC number to which it is connected.
Thisarray isinitialized to zero at system start-up.

typ(bc)=call_type — This array uses the SC number to index the type of connection that is
connected to the SC number in question. The values of "call_type" are defined as follows:

— "disc", "voiceavail", "voice', "dataaval", "data’, "transp", "bank", "preassigned”,
"faxbank".
The array isinitialized as"disc" for al channels at system start-up.

cod(nr)=cd — This array uses the IC number to index the physical coder number to which it
is connected. All elements areinitialized to zero at system start-up.
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The signals used are explained as follows:

L7 — Setcod (Integer, Integer, Boolean) — This signal is issued by the ENC Process and
causes the encoder associations to be made. The values delivered are the following:

— 1C number, Mode (2, 3, 4, 5 or 8), and a Reset command.
— Thislast variable will be TRUE if a Reset isto be made, FALSE otherwise.

L9 — Addressmap for SCs — Contains the bit addresses to use on the bearer. The signal is a
delayed version of the SC_bitmap signal.

L12 — Voice (Integer), Voiceinact (Integer), Data (Integer), Datainact (Integer), Transp
(Integer), Discreq (Integer).

L8, L13 — Assign (Integer, Integer, Call_type, Integer) — The variables included have the
following meaning:

a) Thefirst integer value gives the SC number to which the IC shall be connected.

b) The second integer value gives the IC number to which the SC shall be connected.

c) Thethird parameter (Call_type) contains the type of channel that is being assigned.

d) Thisthird integer value contains the actual physical encoder to be used.

Thissignal is sent to the SBC Process and to the environment.

L13 — Reinsert (Integer) — This signal is used to reinsert an SC into the voice list within the
SBC process when an implicit disconnect of adata call has occurred.

L13 — Remove (Integer) — Removes an implicitly disconnected overload channel from the
SBC overload channel list.

L13 — Seizesc (Integer, Integer, Integer) — Generates a fixed association between an SC
number and an encoder number for a pre-assigned channel. The first variable contains the
SC number; the second variable contains the encoder number to be used, and the third
variable contains the mode (2/3/4/5/8).

L13 — Releasesc (Integer) — This signal releases a bit bank connection and is given to the
SBC Process. Theinteger value identifies the SC to be released.

L13 — Seizebank (Integer) — This signal notifies the SBC Process that a certain SC has been
seized as a bit bank. It is only used in association with initialization. The integer value
indicates the SC that is used as a bit bank.
L13 — Seizefaxbank (Integer) — This signal notifies the SBC process that a certain SC has
been seized as a faxbank. It is only used in association with initialization. The Integer value
indicates the SC that is used as a faxbank.

L13 — Release (Integer) — This signal updates the resource maps within the SBC Process.

L14 — SC bitmap — Contains the bitmap positions for the various channels. This is used to
assemble the bearer channel from the output of the different encoders.

L15 — Mode Map (Integer) — This signal is issued by the SBC Process to the ENC Process in
order for the correct encoder mode (2/3/4) to be set for voice connections. The variable
contains the mode.

L16 — Set_pre (Integer, Integer) — Seizes a coder for a certain connection. The variables
contained imply:
— mode (2/3/4/5/8), IC number.

L16 — Assign_enc (Integer, Integer, Call _type) — The variables included have the same
meaning as the first three variables defined above for signal L8, L13 Assign (Integer,
Integer, Call_type). The signal is sent to ENC Process.

L16 — Release enc — Causes the encoder, identified by the integer value, to release any
connection it may have.
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L19 — Trigger, Sync trigger — Trigger signal occurs once every 2ms period. The
Sync _trigger signal informs the process that the next 2 ms period is the first frame in the
DCME multiframe structure. When the Sync trigger is present, the Trigger signal is
suppressed.

L20, L23, L25 — Trigger — These signals are assumed to occur once every 2 ms period.

L21, L22, L24, L26 — Process reset — This signal is generated by the map change handler in
association with a map change and causes a termination of the process that receivesiit.

L29 — Faxbank req, Faxbank rel — These two signals are received from the CCF Process.
Faxbank_req is used to indicate to the RAG Process that an additional faxbank is required in
order to handle the transport of the demodulated facsimile calls. Faxbank_rel indicates that
one faxbank can be released.

L200 — Change (Integer) — This signal arrives from the USM module and contains an I1C
number that is to be loaded into the Priority O Queue which is served by the RAG every nth
frame.

L201 — Sync_Alarm (Integer) — This signal is sent if there seems to be a logical problem
with the multiframe synchronization within the RAG. The Integer variable identifies the
pool number for which the alarm has been raised.

L300 — Go_ahead (Pld, Pld, preassigned_list, preassigned list, ic_access list, ic_access list,
FCH enabledlist, FCH enabledlist) — This signa is sent from the MCHA2 process to the
MCHAL1 process at traffic start-up or at traffic reconfiguration. The signal contains
information regarding the use of the IPS and applied hangover times and hangover
thresholds.

A.3121 TheRAG Process

The RAG Process is created by the map change handler at system start-up or after a map change.
Depending on the possible use of one or two pools, one or two instances of the process will be
created. The map change handler delivers a number of parameters to the process. The functions of
these parameters are explained below:
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b — This integer variable contains the total number of 4-bit samples that are contained within
the pool.

no — This integer value contains the total number of SCsin the normal range in the pool that
are not pre-assigned.

pre(i) — This array contains the |C numbers of pre-assigned channels.

cdlist — This list contains the physical encoder-numbers that the process may choose from
when establishing a connection. The encoders that are to be used for pre-assigned
connections are not included (see Note).

NOTE — A variable instance of type "list" contains a list of integer numbers which can be accessed
Separately.

presc(i) — This array contains the SCs to which the pre-assigned 1Cs should be connected. In
the case where the pre-assigned IC is 64 kbit/s, only the even-numbered SC is contained
within the array.

premode(i) — This array contains the mode (2/3/4/5/8) associated with each pre-assigned IC.

sclist — This list contains the SCs which can be used by the process. The pre-assigned SC
numbers are not included.

ptot — This integer contains the total number of pre-assigned ICs that should be handled by
the process.

sel(i) — This array contains the encoder numbers that are to be used for the pre-assigned ICs.
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bitbank(i) — This array, with a maximum of 12 entries, contains the SC numbers to be used
for bit banks. The SC numbers are maintained in numerically ascending order. At start-up,
the array will contain the SC numbers required to handle pre-assigned 40 kbit/s channels.

btot — This integer value contains the total number of bit banks required at any given
moment to handle the number of data calls that are connected. At start-up, the variable will
contain the number of bit banks required to handle pre-assigned 40 kbit/s channels.

sg — This Boolean variable contains the value TRUE if the optional USM information is to
be handled by the RAG Process.

n — This integer value contains the periodicity of the optional USM information handling as
the number of frames.

ENCPID(i) — This array uses encoder numbers as indexes and identifies the process
identifier applicable to the encoder number process instance.

pnr — Thisinteger variable identifies the pool number of the RAG Process instance.
s — This integer variable defines the lowest number of bits/sample permitted. Its value is
either 3, for 3-bit encoding, or 2, for 2-bit encoding.

faxbank(i) — This array with a maximum of 61 entries, contains the SC numbers to be used
for faxbanks. The SC numbers are maintained in numerically ascending order. At start-up
the array will contain the SC numbers required to handle the facsimile control channels
(FCC).

FCH enabled — This boolean variable is used to indicate whether or not the pool utilizes
facsimile demodulation/remodulation. TRUE means that the facsimile module is used.

The process uses a number of different procedures and variables. The procedures are only included
within the diagrams as procedure calls and the variables as names. Their meaning is described below
in order of appearance:

Rm — This variable is TRUE if an SC number is to be removed from an SBC resource list;
otherwise, it is FALSE.

Prev — This variable is TRUE if a previous connection exists for another type of call for that
IC; otherwise, it is FALSE.

Reins — This variable is TRUE if an SC number is to be reinserted in an SBC resource list;
otherwise, it is FALSE.

Rethere — This variable is TRUE if abit bank has to be created as a function of changing an
IC already connected to an SC to "data’; otherwise, it is FALSE.

Returnl — This variable is TRUE if are-assignment due to a connection of a transparent call
isin progress, otherwise it is FALSE.

Return2 — This variable is TRUE if a re-assignment due to a connection of a transparent call
isin progress, otherwiseit is FALSE.

i —Counter.

Again — This variable is TRUE if a refreshment message for the current SC should not be
generated; otherwiseit is FALSE.

r — Counter.
r1— Counter.
nr — Thisinteger variable stores the IC number associated with an incoming request.

ovir — This variable is TRUE if an overload channd is to be refreshed; otherwise, it is
FALSE.

f — A local counter used to keep track of the frame number within the multiframe number,
set to 0 after the reception of a Sync_trigger signal.
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Sore"X" (nr) — This procedure stores the variable "nr" at the bottom of the priority queue
marked "X". For faxbank connection releases and requests, the IC No. 251 is stored in the
priority queue.

req in queue (nr) — This array is indexed by the IC numbers and stores the value O for a
given index if there are no requests for that 1C in any of the queues 3 to 7. It stores the value
1if thereisarequest for that IC in any of the queues 3to 7.

pr'X"count — A variable which stores the number of requests that exist in priority queue
X",

req in discqueue (nr) — This array is indexed by the IC numbers and stores the value O for a
given index if there are no requests for that IC in queue 1. It stores the value 1 if thereis a
request for that IC in queue 1.

Remove from RAG queue (nr, more) — This procedure removes any request for the IC "nr"
from any of the queues 3to 7. The pr"X" count variable in the queue is updated accordingly.
The procedure also stores the value TRUE in the variable "more" if there is at least one
request in any of the five queues after the removal has been performed; otherwise, "more” is
set to FALSE.

Additional_messages (more) — This procedure checks if there are any messages remaining in
queues 1 through 7. If thisisthe case, the variable "more" is set to TRUE; otherwise, it is set
to FALSE.

Read" X" (nr) — This procedure reads the IC at the top of the "X" queue and delivers this
valuein the variable "nr".

Pop" X" (pr"X"count, more) — This procedure removes the IC value at the top of the queue
and pops the queue by one step. It updates the pr"X" count variable for that queue and
delivers the value TRUE in the variable "more" if there is at least one request in any of the
queues 1 through 7 after this operation is performed; otherwise, "more" is set to FALSE.

Count data (difference) — This procedure checks the number of 40 kbit/s pre-assigned
channels and 40 kbit/s data channels that exist and compares it to the number of bit banks
that are in use. If it is possible to delete a bit bank, the variable "difference” is given as
TRUE; otherwisg, it isgiven as FALSE.

Count (nt, nd, nb, nv, nf) — This procedure checks the "typ" array and delivers the number of
transparent calls currently being handled in the variable "nt", the number of data calls
currently being handled in the variable "nd", the number of bit banks in use in the variable
"nb", and the number of voice calls currently being handled in the variable "nv". The
number of faxbanks currently used are stored in the variable "nf".

d — This variable is used to store the mean number of bits per voice call that the handling of
an additional call would result in, or the total number of bits in the frame left for use, after
handling a request.

Search transp (bc, nr, cd, nrvl, nrv2, bevl, bev2, nrv3, nrvd, bev3, bev4, success) — This
procedure searches the array "typ" for a possible place to connect a transparent call. There
are 15 possibilities which are searched for in descending order of priority. It cannot be
guaranteed that the search will find at least one of these possibilities even when the check of
available bits has been successfully passed. If the search fails, the variable "success’ is given
as FALSE. If the search succeeds, it aso checks the need for an overload channd re-
assignment to handle a transparent connection request. If an overload channel re-assignment
is not needed, the variable "success' is given the value TRUE; otherwisg, it is given the
value FALSE. The procedure delivers the results of the search in a number of parameters
that indicate if action is to be taken. The variables have the following meaning:

1) bc—The even SC number which the transparent call isto be assigned to.
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2) bc + 1 — The SC number just above that will also be used by the transparent call (a
derived variable).

3) nr—ThelC number containing the transparent call.

4) cd — The encoder number picked by the procedure from the pool of available encoders.
It should be noted that there may be a need to pick up the encoder from one of the
selected channels if thisis declared "voiceavail" or "dataavail”. Specifically, if "cod(nr)"
isnot equal to 0, cd = cod(nr).

5) nrvl—ThelC or faxbank already connected to "bc".

6) nrv2—ThelC or faxbank already connected to "bc + 1".

7) bcvl —The SC that "nrv1" isto be re-assigned to.

8) bcv2 — The SC that "nrv2"isto be re-assigned to.

9) nrv3-ThelC aready connected to "bcv1".

10) nrv4 — The IC aready connected to "bcv2".

11) bev3 — An overload SC that "nrv3" isto be re-assigned to.

12) bev4 — An overload SC that "nrv4" isto be re-assigned to.

13) success — Result of the search (TRUE or FALSE).

k — The SC that the IC was previoudy connected to before changing to a
transparent/data/voice call.

tk — A temporary variable used to store the value of "K".
tnr — A temporary variable used to store the value of "nr".

Check for additional bit bank (new, dav) — This procedure checks if a bit bank is required if
one additional data call was to be handled by the bearer. If this is the case, the variable
"new" is set to "1"; otherwise, it is set to "0". It should be noted that if at least one SC
declared "data_avail" exists, "new" is aways equal to "0".

The variable "dav" is set to "0" if the variable "new" is "0" and there is not a free bit in a
bitbank.

The variable "dav" is set to "1" if the variable "new" is "0" and there is at least one
data_avail channel providing afree bit in a bitbank.

Make room in bitbankarray (nw, bc, bitbank) — This procedure handles the bitbankarray in
order to make it possible to insert "bc" in its correct position, thus keeping the SC numbers
used for bit banks in ascending numerical order. The entry which should have the value "bc"
associated with it is given in the variable "nw".

Make room in faxbankarray (nw, bc, faxbank) — This procedure handles the faxbankarray in
order to make it possible to insert "bc" in its correct position, thus keeping the SC numbers
used for bitbanks in ascending numerical order. The entry which should have the value "bc"
associated with it is given in the variable "nw".

nfax — A variable used to count the number of faxbanks in use.

Remove from faxbankarray(bc) — This procedure handles deletion of a faxbank connected to
the SC number "bc" from the array faxbank.

Search data (bc, nr, cd, nrv, bev, data success) — This procedure searches the "typ" array for
possible places to connect a data call. There are four possibilities which are searched for in
descending order of priority. If the search fails, the variable "data success' is given as
FALSE; if the search succeeds, it also checks the need for an overload channel
re-assignment to handle a data connection request. If an overload channel re-assignment is
not needed, the variable "data_success' is given the value TRUE, otherwise it is given the
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value FALSE. The procedure will deliver its results in variables having the following
meaning:

1) bc—The SC number to which the data call isto be connected.

2) nr—ThelC number that isto be connected as a data call.

3) cd — The encoder number picked by the procedure. It should be noted that there may be
a need to pick an encoder freed by the use of a channel declared "voiceavail" or
"dataavail". Specificaly, if cod(nr) is not equal to 0, cd = cod(nr).

4) nrv—ThelC number previously connected to "bc".

5) bcv — The SC number that "nrv" is to be re-assigned to. This number is always an
overload SC number.

6) data success — Result of the check for an overload channel re-assignment requirement
(TRUE not needed, FAL SE needed).

Search faxbank (bc, nr, nrv, bev, faxbank success) — This procedure searches the "typ" array
for possible places to connect a faxbank. There are four possibilities which are searched for
in descending order of priority. If the search succeeds it also checks the need for an overload
channel re-assignment to handle a faxbank request. If an overload channel re-assignment is
not needed, the variable "faxbank_success' is given the value TRUE, otherwise it is given
the value FALSE. The procedure will deliver its results in variables having the following
meaning:

1) bc—The SC number to which the faxbank is to be connected.

2) nrv—ThelC number previously connected to "bc".

3) bcv — The SC number to which "nrvl" is to be re-assigned. This number is always an
overload SC number.

4) faxbank success — Results of the check for an overload channel re-assignment
requirement (TRUE: not needed; FALSE: needed).

Search voice (bc, nr, cd, nrv) — This procedure searches the "typ" array for possible places to
connect a voice cal. There are three possibilities which are searched for in descending order
of priority.

The results of the procedure are delivered in variables having the following meaning:

1) bc—The SC number that the voice call isto be assigned to.

2) nr —ThelC number containing the voice call.

3) cd — The encoder number picked by the procedure. It should be noted that there may be
aneed to pick an encoder freed as a consequence of handling that request. Specifically,
if cod(nr) isnot equal to O, cd = cod(nr).

4) nrv—ThelC number previously connected to "bc".

SBCPID — The process identifier variable which is used to address the signals to the correct
SBC process.

Check overload re-assignment_when _data (data success) — This procedure checks the
need for an overload re-assignment to handle a data connection request. If an overload
channel re-assignment is not needed, the variable "data _success' is given the value TRUE;
otherwise, it is given the value FALSE.
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- Check overload re-assignment_when_transp (nr, success) — This procedure checks the
need for an overload re-assignment to handle a transparent connection request. If an
overload channel re-assignment is not needed, the variable "data_success' is given the value
TRUE; otherwise, it is given the value FALSE. It is noted that if "nr" is "voice" or
"voice avail", two voice channels may be taken from an overload channel creating voice
channel pool, and if "nr" is "data" or "data_avail", only one channel may be taken from the
pool.

A.3.1.2.2 TheSBC Process

This process is created by the RAG Process and receives at its creation four parameters as input.
These are:

- sclist — The current list of SC numbers that is used by this pool. The pre-assigned SCs are
not included within this|ist.

- bt — The total number of 4-bit samples within the pool. This number determines the
maximum number of SC numbers that can exist, namely: bt + Integer [bt/s]|

Thisisrequired for handling the various maps and arrays within the process.

- s — This integer variable defines the lowest number of bits/sample permitted. Its value is
either 3, for 3-bit encoding, or 2, for 2-bit encoding.

— ENCPID(i) — This array uses encoder numbers as indexes and identifies the process
identifier applicable to that encoder number process instance.

The following internal resource maps exist within the process:

- Voicdist, Overloadlist, Datalist, Transplist, Preassign40list, Preassign64list, Preassign32list,
Preassign24list, Preassignl6list, Faxbanklist, Banklist, Coder (Integer).

The functions and the internal rules governing their use are contained within the specification.

The following parameters and procedure calls are made use of within the process:

- Generate maps — This procedure takes the input parameters and generates the various lists
and arrays in accordance with the rules regarding initialization of these lists and arrays.

- Change coder array (cod) — This procedure goes through the coder array until it finds an SC
indexing the coder number "cod". This SC number has its coder number set to zero.

- Include in voicelist and extract (b) — This procedure takes the SC number "b" and includes it
in the appropriate place in the voicedist and removes it out of any other list that it might exist
in. If it finds the SC number in question within the transplist, this should be extracted after
which the SC number "b + 1" should also be inserted into the voicelist. If "b" is aready
included in the voicelist, no action shall be taken.

- Delete overload (b) — This procedure removes SC number "b" from the overloadlist. If "b" is
not included in the overloadlist, no action shall be taken.

- Generate address mode (bit map) — This procedure generates the bit positions and the
various modes associated with the encoders. It uses the "ic" variable defined by the received
Assign signal as a pointer. This is done in accordance with the rules outlined within the
specification. The output is put into the signals mode_map and SC_bitmap.

- Preassignd0 (b, cod) — This procedure will include SC number "b" in the preassign40list and
set the coder array entry for "b" to "cod".

- Preassign64 (b, cod) — This procedure will include SC number "b" in the preassign64list and
set the coder array entry for "b" and "b + 1" to "cod".

— Preassign32 (b, cod) — This procedure is used to insert the number "b" into preassign32list
upon reception of the signal "Seizesc" containing a mode set to 4. It aso sets Coder(b) to
"cod".
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Preassign24 (b, cod)—This procedure is used to insert the number "b" into the
preassign24list upon reception of the signal "Seizesc" containing a mode set to 3. It also sets
Coder(b) to "cod".

Preassignl6 (b, cod) — This procedure is used to insert the number "b" into the
preassignl16list upon reception of the signal "Seizesc" containing a mode set to 2. It also sets
Coder(b) to "cod".

Included in banklist and extract (b) — This procedure will include SC number "b" in the
banklist and extract SC number "b" from any other list it might exist in. If aready included
within the banklist, no action shall be taken.

Included in banklist (b, included) — This procedure checks if SC number "b" is included
within banklist or not. If thisis the case, the variable "Included” is set to TRUE; otherwise, it
isset to FALSE.

Included in datalist (b, included) — This procedure checks if SC number "b" is included in
the datalist. If this is the case, the variable "Included” is set to TRUE; otherwise, it is set to
FALSE.

Included in transplit (b, included) — This procedure checks if SC number "b" is included in
transplist. If this is the case, the variable "Included” is set to TRUE; otherwise, it is set to
FALSE.

Included in datalist and extract (b) — This procedure includes the SC number "b" in the
datalist and extracts it from any other list it might exist in. If "b" is aready included in the
datalist, no action shall be taken.

Update coder association (b, cod) — This procedure sets the coder array entry for "b" to

"cod". It aso checks to see if "cod" is associated with any other SC numbers in the array.
Should this be the case, the entries for those SC are set to zero.

Update coder association for transp (b, cod) — This procedure sets the entries for "b" and
"b+ 1" to cod in the coder array. It aso checks the array to seeif "cod" is given as an entry
for other SC numbers. If thisis the case, these entries are set to zero.

Included in transplist and extract (b) — This procedure will extract SC numbers "b" and
"b+ 1" from any list they might exist in and insert SC number "b" into the transplist. If "b"
is aready included in the transplist, no action shall be taken.

Included in voicelist (b, included) — This procedure checks if SC number "b" is included
within voicelist. If this is the case, the variable "Included" is set to TRUE; otherwise
FALSE.

Included in overloadlist (b, included) — This procedure checks to see if SC number "b" is
included within the overloadlist. If this is the case, the variable "Included” is set to TRUE;
otherwise, it is set to FALSE.

Included in overloadlist (b) — This procedure includes SC number "b" in the overloadlist. If
"b" isalready included in the overloadlist, no action shall be taken.

Included in faxbanklist (b, included) — This procedure checks to see if SC number "b" is
included within the faxbanklist. If this is the case, the variable "Included"” is set to TRUE;
otherwise, it is set to FALSE.

Included in faxbanklist (b) — This procedure includes SC number "b" in the faxbanklist. If
"b" isalready included in the faxbanklist, no action shall be taken.

I —counter.

md — This variable indicates the mode (4/5/8) received in the signal "Seizesc".
ic—The IC number received in the signal "Assign”.

typ — The Call_type received in the signal "Assign".
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mode(i) — This array contains the mode of each connection (2/3/4/5/8). The list is updated
every DCME frame by the procedure Generate_address mode.

BMIPID — A process identifier variable which is used to address signals to the correct BMI
process instance.

A.3.1.23 ENC Process

There are as many instances of this process as there are encoders. The processes are created by the
map change handler at system start-up. The following variables and procedures are used within the

process.

change — This variable stores the value TRUE if data for the encoder has been received since
the last Trigger signal. Otherwise, FALSE is stored.

ic — The IC number that the unit currently is connected to. Initialized to zero.
mode — The mode of the encoder (2/3/4/5/8 bits/sample). Initialized as zero.

reset_coder — This variable stores the value TRUE if a reset of the coder is to be made;
otherwise, it stores the value FALSE.

fic — This variable stores a future |C connection for the encoder.
fmode — This variable stores the future mode for the encoder.

cic — Thisvariable stores a current |C connection for the encoder.
cmode — This variable stores a current mode for the encoder.

amd — This variable stores the received mode from the SBC Process.

cd — This variable stores the encoder number addressed by the signals "Release enc" and
"Assign_enc".

Sore (fic, fmode) — This procedure stores the values of the parameters included at the
bottom of a queue. At initialization, this queue shall store O for al variablesin al positions.

Retrieve (cic, cmode) — This procedure takes the values stored three DCME frames earlier
from the top of the queue and delivers the results in the variables "cic", and "cmode". The
values at the lower queue positions are moved up one place.

b — SC number contained in an Assign_enc signal.

nr — IC number contained in an Assign_enc signal.

typ — The type of connection contained in an Assign_enc signal.
md — The mode contained in a Set_pre signal.

It should be noted that a setcod signal containing ic = 0, mode = 0, and Reset_coder = False should
not have any impact on the encoder being addressed.

A.3.124 TheBMI Process

This process is created at system start-up and only delays the signal by three DCME frames. It
contains the following internal procedure calls:

Sore (bit map) — This procedure takes the information contained within the SC_bitmap
signal and places this information at the bottom of a queue. At initialization, the queue shall
contain an all-zeros address in al its queue positions.

Retrieve (bit map) — This procedure extracts the information queued three DCME frames
ago and delivers thisto the signal "Addressmap _for_SCs". The values at the lower positions
in the queue are moved up one place.

It should be noted that an al-zeros address in the signal "Addressmap for_SCs" should not
cause any connections to be made between encoder outputs and the bearer.
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A.3.2 Logicdiagramsfor DCME receive side3

The logic diagrams in this subclause are supplemental to the description of the DCME receive side
structure given in A.2. The receive side handling procedures are contained within one block:

- RCP  Receive channel processing block

A.3.21 TheRCP Block

The RCP Block contains three different processes and the following signals:
L4 Rxdata (Integer);

L51  Assign (Integer, Integer, Call_type);

L52  Rxtranspreq (Integer), Rxtransprel (Integer);

L53  SC_bitmap (Bit_mode matrix);

L54  Seize (Integer, Integer), Release, Seizev (Integer), Mode_map (Integer);
L55  Trigger;

L56  Setcod (Integer, Integer, Boolean);

L57  Addressmap for SCs(Bit_mode _matrix);

L58  Process reset;

L59  Process reset;

L60  Trigger;

L61  Process reset.

The states used by the processes are the following:

a) (RUD) Rx status update and overload channel decoding process (0,4):
Wait;

b) (BMI) Bit map implementation process (0,4):
Wait;

C) (DEC) Decoder control process (0,):
Wait-for-signal.

The signals have the following meaning:

- L4 — Rxdata (Integer) — This signal is sent to the transmit side assignment processes upon
reception of an assignment message destined for the terminal, which marks a transition from
adifferent state to adata call.

- L51 — Assign (Integer, Integer, Call_type) — This signal contains the information included
within the assignment message delivered to the process. The variables contain the following
information:

e SC number, IC number and Call_type
The last variable can contain three different possibilities:
"Voice", "Data’, "Transp", "Faxbank", "Disc", "Bank"
Within the resource maps of the RUD Process, it is possible to have the following different
Call_type values:
- "Disc", "Voice", "Data’, "Transp", "Bank", "Faxbank"

3 DCME receive side SDL diagrams are provided in pdf format in the attached electronic file
DCME_RECEIVE.pdf.
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L52 — Rxtranspreq (Integer) —A signal given to the 64 kbit/s transparent circuit handler
(TCH) upon reception of an assignment message, destined for the terminal, marking a
transition from a different state to atransparent call. The integer value refersto the local IC.

L52 — Rxtransprel (Integer) — The reverse of the above. It is sent when a transition occurs
from atransparent call to adifferent state.

L53 - SC bitmap (Bit_mode matrix) —A complex signal which defines the mapping
between the bits of the incoming bearer and the decoder inputs.

L54 — Seize (Integer, Integer) — This signal contains the information required to connect the
output of a decoder to the correct IC number in order to complete the circuit. It contains the
local IC number associated with the received channel and the mode in which the decoder
should be set (2-/3-/4-/5-/8-bit mode).

L54 — Seizev (Integer) — This signal is sent in order to associate the output at a decoder used
for a voice connection with the correct local IC. The signal contains the local IC number to
be used.

L54 — Release—This signal is used to release a designated decoder back into the decoder
pool.

L54 — Mode_map (Integer) — This signal contains the mode that is to be used for a decoder
that is connected to a voice channel. The parameter contains the actual mode to be used.

L55, L60— Trigger — This signa is used to indicate that a Setcod signal, as well as an
Addressmap_for_SCssignal, should be delivered to the hardware.

L56 — Setcod (Integer, Integer, Boolean) —This signa is issued to generate a specific
hardware connection for a certain decoder. The signa contains the local 1C number, the
mode to be used and a Reset command.

L57 — Addressmap _for_SCs (Bit_mode_matrix) — This complex signal contains the bit
associations required to connect the bits of an SC to a decoder.

L58, L59, L61—Process reset—This signal is issued by the map change handler in
association with a map change. The reception of this signal causes the termination of the
process that receivesit.

A.3.2.2 TheRUD Process

The RUD Process is assumed to be generated by the map change handler (MCH). The MCH will
generate as many instances of the RUD Process as is required. There will be one instance of the
RUD Process for each pool containing traffic destined for this unit (up to four). The RUD Process
will process the assignment message contained within the pool that it has been assigned to and
generate the required actions based on the contents of this message. When the RUD process is
created by the map change handler, a number of variables are passed along to the RUD Process.
These are:

dcdlist — The list contains a list of the decoder numbers that the process may use. The list
excludes those decoders used to handle pre-assigned channels.

bt — The total number of 4-bit channels that the remote correspondents pool contains.

iclist — This list includes al IC numbers that may be contained in the received assignment
message of the received pool to which the RUD instance is assigned. Pre-assigned IC
numbers are excluded.

sclist — This list contains the SC numbers that may be contained in the received assignment
message of the received pool to which the RUD instance is assigned. Pre-assigned SCs are
excluded.

pre—This array contains the IC numbers of any pre-assigned channels that the remote
DCME may have in the pool to which the RUD instance is assigned.
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presc — This array contains the SC numbers associated with the pre-assigned channels that
the remote DCME may use in the pool to which the RUD instance is assigned. Only the
even numbered SCs for transparent channels are given.

premode — This array contains the mode that is to be associated with each pre-assigned SC
givenin"presc".

sel — This array contains the decoders that are to be used in association with pre-assigned
channels described above.

ptot — This integer value contains the total number of pre-assigned channels that are to be
dealt with at start-up.

ad — This array uses the remote IC number to index the local 1C numbers that make up the
circuit. If theremote IC is not addressed to the unit, the number contained will be zero.

bit bank — This array, with a maximum of 12 entries, contains in ascending SC number order
the SC numbers that are to be used for bit bank handling. At start-up, the array will contain
those SCs that are to be used for bit banks in order to handle those SCs that are to be
pre-assigned 40 kbit/s channels.

btot — This integer value contains the total number of bit banks that are in use at any given
time. At start-up, this value equals the number of bit banks that are required to handle the
pre-assigned 40 kbit/s channels.

DECPID(i) — This process identifier array gives the correct addresses to any required

decoder process with a given number. It is used when addressing signals towards the DEC
Processes.

BMIPID —This process identifier variable is used to address signals to the correct BMI
process.

FCH enabled — This boolean variable is used to indicate whether the remote DCME uses the
facsimile demodul ation/remodul ation function nor not.

faxbank — This array, with a maximum of 61 entries, contains in ascending SC number order
the SC numbers that are to be used for faxbank handling. At start-up, the array will contain
the SC number that is to be used for the facsimile control channel (FCC).

s—This integer variable defines the lowest number of bits/samples permitted. Its value is
either 3, for 3-bit encoding, or 2, for 2-bit encoding.

Arrays are used as aresource map for the receive process. These are:

sat(nr) = bc — This array uses the remote IC number to index the SC number that the IC is
connected to. The array isinitialized as al zeros.

ic(bc) = nr — This array uses the SC numbers to index the remote IC number to which it is
connected. The array isinitialized as all zeros.

typ(bc) = "Call_type" —This array uses the received SC numbers to index the type of
connection being received on that SC. This value can be either:

e "Trangp", "Data’, "Voice", "Disc", "Bank", "Faxbank".
Thearray isinitialized as al "Disc".

dec(Inr) = ded — This array uses the local (transmit) IC number to index the decoder to
which areceived channel, destined for this unit, is connected. It isinitialized as al zeros.

The process also uses two listsin order to be able to generate the overload bit positions. These are:

Voicdlist, Overloadlist

They are handled in the same way as on the transmit side. The following variables and procedure
calls are used within the RUD Process.
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prep — This integer is used to delay deletion of bit banks just after a bit bank has been
assigned. Normally, an attempt will be made to delete bit banks which are not required after
each assignment message has been processed. This is done by the procedure
Bit_bank_handling. There may, however, be a delay of one or two DCME frames after the
assignment of a bit bank has occurred until the data assignment is made which required the
generation of a new bit bank. Thisis due to the possible need to reassign a voice call before
the data call can be assigned. When a bit bank is assigned, prep is set to 1. This will cause
the procedure to bypass deletion of possible bit banks when it is invoked. After a maximum
of two DCME frames, the deletion will once more be started; i.e. when a bit bank is created
in framei, the deletion will start in framei + 2.

Count data (difference) — This procedure checks to see if there is a possibility to delete a bit
bank. This is checked by comparing the amount of data calls and pre-assigned 40 kbit/s calls
with the amount of bit banks in use. If there are too many bit banks, the variable
"Difference” is set to TRUE; otherwise, it is set to FALSE. If the procedure finds that there
are too few bit banks in comparison to the number of data calls and pre-assigned 40 kbit/s
calls being handled, the deletion of bit banks is stopped. This is done by setting the variable
"Difference" to FALSE.

Difference — A Boolean variable described above.

scr — This variable contains the SC number contained within the received assignment
message.

icr — This variable contains the remote IC number that "scr” is to be connected to according
to the received assignment message.

flag— This variable contains the type of connection that is specified by the assignment
message (voice, data, transp, disc, bank, faxbank).

Check content (scr, icr, flag, correct, incorrect faxbankdisc) — This procedure checks if the
assignment message content is valid. If thisis the case, the value TRUE is delivered in the
variable "Correct”; the value FALSE is delivered if this is not the case. The variable
"incorrect faxbankdisc" is utilized to indicate whether the assignment message received
violates the disconnection procedures of afaxbank or not. The value is TRUE if the received
message is an invalid disconnect message. If the message is incorrect, it shal be
disregarded. The checks that are assumed to be made are the following:

* "icr" isin the range of numbers that the remote destination may use. This implies that it
is part of the "iclist" or IC No. 251 (faxbank) or IC No. 250 (bitbank).

e "scr'isin the range of the DSI pool (including overload channels) and is not used for a
pre-assigned connection, i.e. it isincluded within the "sclist”.

» The connection proposed does not violate any strict rules, such as connection of a
transparent call to an odd-numbered SC or the connection of something other than
"voice" to an overload channel, i.e. achannel with a number higher than bt.

Correct — A Boolean variable described above.
Incorrect faxbankdisc — A boolean variable described above.

Again — This Boolean variable is used to disconnect both SCs when a transparent disconnect
message is received and the SC is declared as something el se than transparent.

Delete overload (sc) — This procedure removes the SC number "sc" from the overloadlist.
k — The SC number that "icr" was connected to previously.

nr — The IC number that was connected to "scr" previously.

nrl—The IC number that was connected to "scr + 1" previoudly.

Insert in voicelist (sc) — This procedure inserts the SC number "sc" into the voicelist in its
appropriate place.
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Remove from bit bankarray (sc, btot) — This procedure removes the SC number "sc" from
the bit bank array and pushes the indexed values above "SC" down one index position. It
also updates the value of btot.

Remove from faxbankarray (sc, nfax) — This procedure removes the SC number "sc" from
the faxbank array and pushes the indexed values above "sc" down one index position. It also
updates the value of nfax.

nfax — This variable indicates the number of faxbanks currently used.

Insert2 in voicelist (s1, s2) — This procedure inserts the SC numbers "s1" and "s2" into their
appropriate place in the voicelist.

Insert in overloadlist (sc) — This procedure inserts the SC number "sc" into its appropriate
place in the overloadlist.

Make room in bit bankarray (nw, sc, bit bank) — This procedure delivers the index of the bit
bankarray where the SC number "sc" is supposed to fit in accordance with the rule for
handling this array in variable "nw". Starting at the greatest index used, "k" indexing a
non-zero value, al indexed values down to "nw + 1" are moved up one index, leaving a
space in the array at index "nw". The entry which should have the value "SC" associated
with it isthus given the variable "nw".

Make room in faxbankarray (nw, sc, faxbank) — The procedure delivers the index of the
faxbankarray where the SC number "sc" is supposed to fit in accordance with the rule of
handling this array in variable "nw". Starting at the largest index used, "k" indexing a
non-zero value, al indexed values down to "nw + 1" are moved up one index, leaving a
space in the array at index "nw". The entry which should have the value "sc" associated with
itisthus given in the variable "nw".

nw — An integer variable described above.
Remove from voicelist (sc) — This procedure removes the SC number "sc" from the voicelist.

Select decoders (dcd) — This procedure selects an unused decoder out of the "pool” and
delivers the result in the variable "dcd". An unused decoder is a decoder which is part of the
dcdlist but one which is not indexed by the "dec" array at a given moment. It should be
noted that this pool could consist of one decoder per local 1C number should this be the way
in which a manufacturer elects to implement this.

dcd — An integer variable described above.

Remove2 from voicelist (s1, s2) — This procedure removes SC numbers "s1" and "s2" from
the voicelist.

Generate addresses (bitmap, mode array) — This procedure uses the value of "icr" as a
pointer and generates the modes to be used by the decoders handling voice connections in
accordance with the current situation regarding overload channels. It also generates the
addresses required in order for bits on the incoming bearer to be mapped to the correct bit
positions at the input of the decoders. It puts the contents of this information into the signals
Mode _map and SC bitmap. When there are not enough bits in the bit banks, the bitsin the
bit banks are distributed from the lowest SC numbered data channel to the highest SC
numbered data channel. The data channel(s) which cannot be accommodated by the existing
bit bank channels receives a dummy fifth bit set to "0". When there is not enough bits to
create all existing overload channels, the available bits are distributed from the lowest SC
numbered overload channel to the highest-numbered overload channel. The overload
channel (s) which cannot be accommodated receives dummy bits set to "0".

bitmap — A complex variable which contains the bit map generated by the procedure
Generate_addresses every DCME frame.

mode array — An integer array which contains the number of bits each decoder will receive
each DCME frame.
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A.3.2.3 Transitionsallowed within the RUD Process

It should be noted that the logic diagrams contained for the receive side handling alow for
transitions that should not occur unless assignment messages are missed. These transitions have been
included in order to achieve the quickest recovery of the bearer frame after losses of assignment
messages have occurred. A list is given of these impossibilities below:

1) Explicit disconnection of a channel declared as "bank";

2) Implicit disconnection of an overload channel;

3) Implicit disconnection of channels declared as "transp”;

4) Connection of "icr" to "scr" where "scr" is declared as "bank";

5) Connection of "icr" to "scr" where "scr" is not connected to "nr" but is declared as "transp”;
6) Connection of "icr" to "scr" where "scr + 1" is declared as "bank” and "flag" is "transp";

7) Implicit changes from "transp" to something else.

The complete description of the above has resulted in a significant number of diagrams needed to
describe the receive protocols.

A.3.24 TheDEC Process

The DEC Process is created by the map change handler at system start-up. It contains the following
variables and procedure calls:

- ic—Thelocal 1C number to which the decoder is currently connected.
- sc — The SC number to which the decoder is currently connected.
- mode — The current mode of the decoder.

- dec reset — This variable stores the possibility of resetting the decoder. It is TRUE if a reset
Isto be made; otherwise it is FALSE.

- change— This variable is TRUE if a change in future values has occurred since the last
Trigger signal; otherwiseit is FALSE.

- nr — The transmit IC number that the decoder output should be given to.

- fic — The future IC number.

— fmode — The future mode.

- cic — The current local IC number.

- cmode — The current mode.

- amd — An integer variable which stores the mode received within the mode_map signal.
— md — An integer variable which stores the mode received within the Seize signal.

- Sore (fic, fmode) — This procedure stores the parameters at the bottom of a queue.

- Retrieve (cic, cmode) — This procedure retrieves the appropriately delayed values stored in
the gqueue, delivers the contents in the variables "cic", and "cmode". At initialization, the
queue isto contain "0" in all of its positions.

It should be noted that a Setcod signal containing the values (0, 0, FALSE) should not cause the
hardware to generate any type of connection.

A.3.25 TheBMI Process

This process will only delay the incoming signal SC_bitmap by an appropriate amount of DCME
frames before sending the delayed contents in the signa "Addressmap for SCs'. The process
contains the following procedure calls:

- Sore (bitmap) — This procedure stores the contents of the SC_bitmap signal at the bottom of
the queue.
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Retrieve (bitmap) — This procedure removes the appropriately delayed information stored in
the queue and loads this information into the Address map _for_SCssignal. At initialization,
the queue contains information such that no connection will be generated when removing
the contents and generating a signal to the hardware.

A.3.3 Logicdiagramsfor on-demand transparent circuit handling*

The logic diagrams in this subclause are supplemental to the description of the on-demand
transparent circuit handling given in clause 8 and include a user optional TCH/DLC interaction
override facility. The on-demand transparent circuit handling procedure is contained within one

block:

TCH  Transparent-channel-handling-block.

A.33.1 TheTCH Block
The TCH Block contains one process and the following signals:

L5

L30
L31
L32
L33
L34
L35
L52

Transpreq, Transprel;

S64, R64;

S64Ack, S64Nack, R64Ack, Out_of Service, Back in_Service;
AD®64, DD64;

Process_reset;

Override, No_Override;

Man_Reset;

Rxtranspreq, Rxtransprel.

The states used by the process are the following:

(TCH) transparent circuit handling process (0,)

Not 64, Blocked, Circuit Out _of Service, Connect caled 64, Connect_calling_64,
Establish_forward 64, Disestablish_forward_64, Disestablish_backward_64,
Autorecovery 64, Spurious_recovery.

The signals have the following meaning:

L5 — See previous explanation in A.3.1.1.

L30 — The S64 and R64 signals arrive from the SIU where they have been trandated from
the format used by the real originator, namely the ISC exchange. They imply that a
transparent call shall be established or terminated.

L31 — The S64Ack, S64Nack and R64Ack signals are the responses that the TCH Process
generate upon reception of the L30 signals. The Out_of Service and Back in_Service
signals are used to indicate to and from unavailability.

L32 — The AD64 and DD64 signals arrive from the DLC block in the DCME and indicate
that the unit should stop accepting any new transparent requests from the ISC or that the
DCME should start accepting requests for transparent connections from the ISC,
respectively.

L33 — The Process reset signa arrives from the MCH and causes a termination of the
process instance that receivesiit.

L34 — The Override and No_Override signals are generated manually by the operator and
indicate that the TCH/DLC interaction is disabled or enabled, respectively (see Note).

4 On-demand transparent circuit handling SDL diagrams are provided in pdf format in the attached
electronic file DCME_TRANSPARENT .pdf.
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- L35 — The Man_Reset signal is used by the operator to place an Out_of Service circuit to
Back_in_Service.

- L52 — See previous explanation in A.3.2.1.

The TCH Process is assumed to be created by the MCH at system start-up and after a map change.
There is one instance of the process for every loca IC handled by the DCME, according to its
configuration data. The process uses the following variables:

- disabled — This Boolean variable is TRUE when the TCH/DLC interaction is disabled,;
otherwise, it is FALSE. It is set and reset by arrival of the signals Override and
No_Override, respectively (see Note).

— dicon — This variable stores the current DLC condition for the IC handled by the process. If
DLCis"ON" thevariableis TRUE, if "OFF", it is FALSE.

- T1, T2, T3, T4 — Different timer values used by the TCH Process instance.
- ti — A timer variable.

NOTE - If the manual override is not implemented, these signals do not exist. If the manual override is not
implemented, the variable is always FALSE.

APPENDIX |
Additional requirements

.1 L oad measur ements for voice and voiceband data traffic

1.1.1  An example of a DL C double averaging technique for voice traffic

The average number of encoding bits per sample is obtained using a double average process.

a) The first stage averaging is computed at discrete time instances once every n DCME frames,
where n is operator selectable (n = 16, 32, 64, or 128). The result of the computation is the
ensemble average <Se> taken over the ensemble of BCs which are carrying voice traffic and
will result in one of the following possible outcomes:

— <Se>=4forN<M,andforN=M=0
— <Se>=4M/N for 3aN/A<M <N
where:

M total number of 4-bit bearer time slots in the pool which are not used for voiceband
data, bit banks, fax banks and 64 kbit/s on-demand traffic counted in the
measurement frame.

N total number of connected active voice I Ts, counted in the measurement frame.
Two ensemble averages should be determined:

— <Sea>—which is the actual measured ensemble average of encoding bits/sample <Se>
based on actual counts of M and N.

— <Sep>-—which is the predicted ensemble average of encoding bits/sample <Se> based
on the actual count of N and a reduced count of M — 2.

b) The second stage averaging should be a moving discrete time averaging of <Sea> and
<Sep>:
— Sta—which isthe moving discrete time average of 100 consecutive values of <Sea>.
— Stp—which isthe moving discrete time average of 100 consecutive values of <Sep>.
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The value of Sta may be used as a measure of the average number of encoding bits/sample
when determining the dynamic load control condition for voice and voiceband data
channels.

The value of Stp may be used as a measure of the average number of encoding bits/sample
when determining the dynamic load control condition for on-demand 64 kbit/s channels.
1.1.2 Databearer occupancy determination
The data load is determined based on the parameter data bearer occupancy (DBO)

nf +nd +nb—nbp)<100
no — nbp —2xnt

DBO (%) =

where:
nf number of fax banksin use;
nd number of connected non-preassigned data calls;
nb number of al bit banks;
nbp number of bit banks required for pre-assigned data channels;

no number of BCs in the normal range that are not pre-assigned (al bit banks are
included in no);

nt number of connected on-demand 64 kbit/s calls.

<dbo> moving discrete time average of DBO, taken over 100n consecutive DCME
frames, where n is the same as used in the bits/sample measurement for voice. The
parameter <dbo> may be used as an additional criterion for dynamic load condition
for voice and voiceband data channels.

A predicted data load is determined based on the parameter data bearer occupancy predicted
(DBOP).

nf +nd +nb —nbp %100

no — nbp — 2(nt +1)

<dbop> moving discrete time average of DBOP, taken over 100n consecutive DCME

frames. The parameter <dbop> may be used as an additional criterion for on-
demand 64 kbit/s channels.

DBOP (%) =

1.2 Transmit activity detector threshold and oper ate time characteristic
A typical response to asinusoidal stimulus signal in the band 300 to 3400 Hz will be as given below:

Average signal power (see Note) Operate time
<-40 dBmO OFF
> -40 dBmO, < -30 dBmO Figurel.l
>-30dBmO 2ms<t<4ms

The operate time requirements will be satisfied while permitting tolerances on the average signal
power of any stimulus signal in the frequency band at boundary conditions as follows:

—40dBm0 + 1.5dB
—-30dBm0 + 1.0dB

A typical rate of change of the transmit activity detector adaptive threshold will be between 2.5 dB/s
and 20.0 dB/s.
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NOTE — The activity detector should not indicate activity for idle channel noise less than —40 dBmO.
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NOTE — Mask applicable to stimulus signals: >—-40 dBmoO;
< -30 dBmO.
Stimulus signal to be 1020 Hz sinusoid.

Figurel.1/G.763 — Transmit activity detection operate threshold mask

1.3 Data/speech discriminator

Functionally, the data/speech (D/S) discriminator determines whether the activity on each transmit
IT is speech or data and provides a speech/data indication to the hangover control and signal
classification process.

The implementation of the D/S discriminator may be performed by a combination of spectral
analysis and 2100 Hz tone detection.

The following requirements should be met with the modem types and bit rates given in Table 7.

.3.1 Output conditions

The D/S discriminator analyses the activity on each transmit IT and provides the following output
conditions:

Activity Output condition
Speech "Voice'

Tones except 2100 Hz "Voice'

Data signal (see Note) "Data"

2100 Hz "Data"

NOTE - V.23 modem signals may be classified as either voice or data depending upon the design of the
data/speech discriminator.

The D/S discriminator provides a continuous output condition indicating the presence of either
speech or data on the ITs. The current output condition should be maintained upon termination of
activity on the IT or until the output condition of a subsequent activity is determined. Upon system
start-up or map change, the D/S discriminator should be reset to "Voice".
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1.3.2 Accuracy
The missed detection probability of data as speech or speech as data should be less than 0.5%.

1.3.3 Responsetime

The D/S discriminator should update its output condition within 200 ms after any of the following
changesin the signal characteristicson theIT:

- Inactive-to-speech;
- Inactive-to-data;

- Speech-to-data;

- Data-to-speech.

.34 2100 Hz tone detection
The 2100 Hz tone detector should meet the following requirements:

- Frequency range of tone: 2100 + 21 Hz;
- Minimum amplitude of tone: —25 dBmO;
— Response time: < 100 ms (for further study).

Protection against misclassification of signals:

It should be noted that the guardband characteristics as shown in Figure 11/G.164 are not sufficient
for the 2100 Hz tone detector of DCME to ensure proper operation. A continuity check tone
transmitted in Signalling Systems Nos. 6 and7 at 2030 Hz and at a level at -6 dBmO (see
7.2.2/G.724) should not be detected as a 2100 Hz tone in order to avoid allocation of a 40 kbit/s
ADPCM bearer channel to the check tone.

1.4 2400 Hz tone detector
The 2400 Hz tone detector should meet the following requirements:

- Frequency of tone: 2400 Hz £ 15 Hz;
- Minimum amplitude of tone: —25 dBmO;

- Response time: <50 ms,

— Missed detection probability: < 0.5%.

1.5 Speech detector/echo control device interactions

Consideration must be given to minimizing excessive channel loading which may exist as the result
of network interactions between the DCME speech detector and an echo control device (see
Figurel.2).
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Figurel.2/G.763 — Speech detector/echo control deviceinteractions

If the DCME utilizes an adaptive threshold speech detector, interaction between the speech detector
threshold adjustment and the echo control operation may generate excessive activity in the channel.
The echo control device modulates the terrestrial circuit noise accumulated between the telephone
and the send-input port of the echo control device. The adaptive threshold speech detector may
falsely classify this change in terrestrial circuit noise as speech and increase the load on the DCME.
This will increase the occurrence of overload channels and/or freeze-out, thereby degrading the
performance in the baseband channel. This interaction occurs as follows:

a) Receive speech arrives at the receive input (Rin) port of the echo control unit.
b) The echo suppression switch or canceller centre clipper activates, stopping the echo or

residual echo and attenuating the near-end-generated analogue terrestrial noise (N1) present
at the send input (Si,)) port.

C) If very little noise is generated between the echo control send output (Syy) port and the
DCME speech detector input, the speech detector threshold will adapt to its minimum level
(typically =50 dBmQ).

d) When the receive speech stops, after a suitable echo control unit handover time the echo
suppression switch or canceller centre clipper will close and the near-end-generated
terrestrial noise, as seen by the DCME speech detector will reappear as a step change in
noise level.

€) This step change in noise level may exceed the speech detector threshold, causing the
DCME to transmit a noise spurt as if it were speech. The noise spurt duration will be a
function of the adaptation speed of the speech detector and the near-end-generated terrestrial
noise level.

This sequence will be repeated for every speech spurt and will produce a very annoying speech-
correlated noise spurt heard by the far-end talkers every time they stop speaking.

This interaction is not limited to single echo control device network configurations. A typical
network configuration with multiple echo control devices interacting with a DCME speech detector
is shown in Figurel.3. In this configuration, the DCME speech detector may respond to unit step
increases in noise power which result from echo suppressor switch or echo canceller centre clipper
activations in the send paths of echo control devices 1 and 3. The DCME speech detector will first
experience a unit step increase in noise power from echo control device 3 switch activation, followed
by a second step increase from echo control device 1 switch activation. The extent to which
the DCME speech detector incorrectly responds to these step increases in noise power will be a
function of the noise power levels N1, N2, N3, and Ny, and the specific DCME speech detector
threshold adaptation algorithm. For example, the dual step increases in noise presented to the DCME
speech detector which result from switch or centre clipper activation at locations 1 and 3 will be
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masked if the power level of Ny is excessively high. Likewise, high noise power levels at N, or N3
may mask step increases in noise power caused by echo control unit 1.

Ny Ny

l l
> —+

@ Speech

detector
Echo Echo Echo
control control control DCME b >
1 2 3

T1511560-92

Figurel.3/G.763 —Multiple echo control device network configuration

There are several methods for dealing with the interactions between the echo control devices and the
DCME speech detector. In one approach, the echo control device could be modified to monitor the
terrestrial-generated noise at the send-input port. When the send transmission path is broken, noise at
the proper level is injected into the send-output toward the DCME, keeping the noise seen by the
speech detector at a constant level and avoiding speech detector activation. This approach is
unacceptable due to the number of different echo control devices in use and the uniqueness of the
application. In a second approach, the speech detector adaptive threshold would be frozen in the
presence of speech on the corresponding receive channel. A third approach would be to specify an
adaptive speech detector with a fast adaptation feature which would track step changes in noise level
and minimize the noise spurts.

The transmit activity detector threshold should not adapt to Gaussian noise level variations which are
due to the action of echo suppressors or echo cancellers. This may be accomplished by any means
which is functionally equivalent to providing the transmit activity detector with a threshold inhibit
signal from areceive activity detector when activity is present on the receive channel (see 12.4).

1.6 Timing synchronization

The following figures provide a number of examples of Doppler and plesiochronous dlip buffer
placements for a variety of network synchronization schemes. In the figures it is assumed that all
buffers will derive their write clocks from the input bit stream.

.6.1 Point-to-point operation

1.6.1.1 Terrestrial operation within a national network

Figures 1.4 and 1.5 show methods of DCME termina synchronization for operation within a national
network.
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Figurel.4/G.763 — DCME synchronous (independent) oper ation
(in a single asynchronous networ k)
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Figurel.5/G.763 — DCME synchronous oper ation
(in a single synchronous networ k)

1.6.1.2 Terrestrial operation between national networks

Figures 1.6, 1.7 and 1.8 show methods of terminal synchronization for operation between national
networks via terrestrial networks. Plesiochronous buffers are required for networks as shown in
Figures1.6 and 1.7. Figure 1.8 utilizes loop timing and therefore does not require plesiochronous
buffering.
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Figurel.6/G.763 — DCME synchronous (independent) oper ation
(between two plesiochronous networ ks)
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Figurel.7/G.763 — DCME buffered plesiochronous oper ation
(between two plesiochronous networks)
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Figurel.8/G.763 — DCM E synchronous |oop oper ation
(between analogue and digital networks)

1.6.1.3  Satellite operation between national networks based upon continuous digital carrier
type services

Figures 1.9, 1.10, 1.11 and 1.12 show methods of terminal synchronization for operation between
national networks over a satellite link based upon asynchronous continuous digital carrier type
services. Figure 1.9 introduces controlled slips between the DCMEs which are limited to 1 in 70 days
if G.811 clocks are available in both networks. The configuration shown in Figures|.10, 1.11 and
.12 permit slip-free operation between the DCMEs.
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Figurel.11/G.763 — DCME synchronous loop operation
(between two plesiochronous networks)
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Figurel.9/G.763 — DCME buffered plesiochronous operation
(between two plesiochronous networks)
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Figurel.10/G.763 — DCME synchronous loop operation
(between two plesiochronous networks)
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Figurel.12/G.763 — DCME synchronous (independent) operation
(between two plesiochronous networks)

1.6.1.4  Satellite operation between national networ ks based upon TDM A-type services

Figures 1.13 and 1.14 show a method of DCME termina synchronization for operation between
national networks over a satellite link based on TDMA-type services. An appropriate interface is
provided in the TDMA terminal to permit interfacing the DCME with and without multi-clique over
a primary multiplex port. The configuration shown in Figure .13 permits slip-free operation between

the DCMEs.
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Figurel.13/G.763 — DCME synchronous operation
(between two plesiochronous networks)
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Figurel.14/G.763 — DCME buffered plesiochronous operation
(between two plesiochronous networks)

.6.2 Multi-cligue operation

1.6.2.1 Terrestrial operation within a national networ k

Figure 1.15 shows a method of DCME termina synchronization for operation within a national
network. The cross connect function provides a means of assembling the received multi-clique pools
onto asingle primary multiplex.
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Figurel.15/G.763 — DCME synchronous oper ation
(in a single synchronous networ k)

1.6.2.2 Terrestrial operation between national networks

Figure 1.16 shows a method of DCME termina synchronization for operation between national
networks via terrestrial facilities. Plesiochronous buffers are required to resolve timing differences
between the various plesiochronous networks. Due to the multiple source nature of the multi-clique
configuration, the plesiochronous buffers must be placed before the cross connect function.
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Figurel.16/G.763 — DCME buffered plesiochronous operation

(between two plesiochronous networks)

Satellite oper ation between national networ ks based upon continuouscarrier type
services

Figure 1.17 shows a method of DCME termina synchronization for operation between national
networks based on continuous digital satellite carriers. Plesiochronous/doppler buffers are required
to resolve timing differences between the various plesiochronous networks and to remove
satellite-induced doppler shifts on the received data streams. Due to the multiple source nature of the
multi-clique configuration, the plesiochronous/doppler buffers must be placed before the cross

connect function.

Figurel.17/G.763 — DCME buffered plesiochronous operation

(between two plesiochronous networks)
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1.6.3.1
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Figure 1.18 shows a method of DCME termina synchronization for operation within a national
network. The received data streams are assumed to originate from mutually synchronized sources.
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Figurel.18/G.763 — DCME synchronous operation
(in a single synchronous networ k)

1.6.3.2 Terrestrial operation between national networks

Figure 1.19 shows a method of DCME termina synchronization for operation between national
networks via terrestrial facilities. Plesiochronous buffers are required to resolve timing differences
between the various plesiochronous networks. Due to the multiple source nature of the multi-
destination configuration, the plesiochronous buffers must be placed before the DCME receive
function.
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Figurel.19/G.763 — DCME buffered plesiochronous operation
(between two plesiochronous networks)
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1.6.3.3 Satellite operation between national networks based upon continuous carrier type
services

Figure 1.20 shows a method of DCME termina synchronization for operation between national
networks based on continuous digital satellite carriers. Plesiochronous/doppler buffers are required
to resolve timing differences between the plesiochronous networks and to remove satellite-induced
doppler shifts on the received data streams. Due to the multiple source nature of the receive signals
in the multi-destination configuration, the plesiochronous/doppler buffers must be placed before the
DCME receiver.
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Figurel.20/G.763 — DCME buffered plesiochronous operation
(between two plesiochronous networks)

1.6.3.4  Satellite operation between national networks based upon TDM A-type services

Figures 1.21 and 1.22 show a method of DCME terminal synchronization for operation between
national networks over a satellite link based on TDMA-type services. An appropriate interface is
provided in the TDMA termina to permit interfacing the DCME over a primary multiplex port. The
configuration shown in Figure 1.21 permits slip-free operation between the DCMEs.
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Figurel.21/G.763 — DCME synchronous operation
(between two plesiochronous networks)
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Figurel.22/G.763 — DCME buffered plesiochronous operation
(between two plesiochronous networks)

.7 Performance

1.7.1

Recommendation P.84 describes a subjective test method for comparing the performance of DCME
systems against suitable reference conditions for carefully defined input signals.
Recommendation P.84 consists of listening tests and is the recommended source of information
about subjective testing of DCME. These tests are a first step and do not preclude the need for
conversational tests.

Speech perfor mance (provisional)

It is recommended that a fixed delay be inserted in the transmit speech path to reduce the probability
of front end clipping. This delay compensates for activity detection time and DCME assignment
message connection delay. The delay should be such as to assure that the main speech spurt clipping
islessthan 5 ms.

Recommendation G.763 (10/98) 163



1.7.2  Voiceband data performance

Extensive testing has demonstrated satisfactory voiceband data performance for the 40 kbit/s
algorithm specified in Recommendation G.726 for voiceband data rates up to 9600 bit/s.

Voiceband data at rates up to 12 000 bit/s can be accommodated by 40 kbit/s ADPCM. The
performance of V.33 modems operating at 14 400 bit/s over 40 kbit/s ADPCM is for further study.
Selection of a 64 kbit/s unrestricted channel through a DCME is also possible and may be used for
V.33 modems operating at 14 400 bit/s.
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