ETSI TS 100 596 v8.4.0 (2000-10)

Technical Specification

Digital cellular telecommunications system (Phase 2+);
Base Station Controller - Base Transceiver Station
(BSC - BTS) interface;

Layer 3 specification

(GSM 08.58 version 8.4.0 Release 1999)

S

GLOBAL SYSTEM/ FOR
MOBILE COMMUNICATIONS

ETSI %




(GSM 08.58 version 8.4.0 Release 1999) 2 ETSI TS 100 596 V8.4.0 (2000-10)

Reference
RTS/SMG-020858Q8R1

Keywords

Digital cellular telecommunications system,
Global System for Mobile communications (GSM)

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: 43349294 4200 Fax: +334 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at http://www.etsi.org/tb/status/

If you find errors in the present document, send your comment to:
editor@etsi.fr

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2000.
All rights reserved.

ETSI


http://www.etsi.org/
http://www.etsi.org/tb/status
editor@etsi.fr

(GSM 08.58 version 8.4.0 Release 1999) 3 ETSI TS 100 596 V8.4.0 (2000-10)

Contents

Intellectual Property RIGNES .......couiii ettt e nneas 7
[0 = 1Yo o [ TSP US PR PPRPPR 7
1 o0 o TR PRR PSP PURR PPN 8
11 REFEIEINCES ...ttt a ekt a e h e a e h e Rt Rt R bR Rt R Rt R e Rt bt bbb e re e re e 8
12 ADBDIEVIBLIONS. ...ttt a et et a e e a et R et e a et ea et a et R et Rt R e e et e s 9
2 ProtOCOl MOGE! ... ..ottt b ettt enb ettt esae e bn e e nneebeenneas 9
3 Radio Link Layer Management ProCEOUIES. ..........cuiiiieiiiiiieiee sttt 10
31 Link establiShment INCICALION ..........oieiiieiiest ettt sr e bt bt r e se e sae e sbe e e sbeesreesbeesreen 10
3.2 Link establiSmENT FEOUESE ......oviieeiieee ettt sb et sb e b e bt b e sn e e areean e e sbeesbeesbeenbeen 11
3.3 LiNK Fel@aS2 iNAICAION. ......eiueeieeiiiie ettt sttt sttt e i e s ae e sheesaeesaeesbeesbeesbeesbeesbeesreen 11
34 LiNK FEIBASETEOUESL. ...ttt h e a e h e e bt s he e she e s he e she e sheesaeesbeesbeesbeesbeesbeenreen 11
35 Transmission of atransparent L3-Message in acknowledged Mode...........coocveiiiiinienee s 12
3.6 Reception of atransparent L3-Message in acknowledged MOGE. .........cocueeierieiieiienie e 12
37 Transmission of atransparent L3-Message in unacknowledged mode............coovveieiiiiiieiie s 12
38 Reception of atransparent L3-Message in unacknowledged MOUE............ocviierierieiicnie s 13
3.9 [ g1 Q= g (o T gl Loz 1 Lo o PO TSP PR PP PR PPRPRRPRN 13
4 Dedicated channel management ProCEAUINES ..........c.eoieiiieeiieree ettt nnee s 13
4.1 CENNEL GCHVALTON. ...ttt ettt e st ea e eae e s ae e e ae e ea bt e bt e bt e beenbeebe e 13
411 SIGNATING PrOCEOUIE. ...ttt ettt b e e b e bbbt b e an e an e e beenbe e nbeebe e 14
4.1.2 Activation for Intra-Cell Channe Change...........cceoiieiiieiiiiee e 15
4.1.3 Activation for ASynchronOUS HANGOVES ..........ciuieiiiiiiieiieieee ettt sr e sr e sneesree 15
4.1.4 Activation for SynchronoUS HANAOVES ...........coiiiiiiiiieiieieie et sree 15
4.1.5 Activation for Secondary Channdsin Multislot Configuration............ccceeeeeereineeneeneese e 15
4.1.6 ChaNNE] TEACTIVALTION .....c.tiite ettt bbbttt e b e bt bbbt e e et e sae e eae e e nbe e beenbeebe e 16
4.2 Channel MODE MODIFY ..ottt sttt bt b ae e b b s b e ae e bt bt sbe e e e sbesbesbeeneeseennas 16
4.3 HANOOVEN GELECTION. ...ttt bbbt bbbt s bt e bt e s b e e st e e s bt e b e et e e be et e e sbeesbeesbeesbeesreens 17
4.4 S g oL (oY, o i o o F T TP TP PP PR 17
4.5 M EBSUMEMENT FEPOMTING ...t euee et ettt ettt ettt ettt et it st e eaeesaeeeh et eae e eheeeheesaeesae e saeesbeeshneshnesbeenbeesbeesbeesbeenreens 18
451 BaSiC MEBSUrEMENT FEPOITING. ... eeteeteeteeteet ettt sttt sb e st e e b e e b e e bt e bt e sneeareean e e snneannesnnas 18
452 M EBSUMEMENT PrE-PIOCESSING - .veeuveeureeureeureesreesreeseesseesseesseesseeaseeaseesseeaseaaseeaseeaseeaseeaseenneenbeennesaneannesnns 19
4521 Pre-processing CONFIGUIELTON. .........eouieiieieiiet ettt be e 19
45.2.2 Pre-processed MeasUreMENt FEPOMING ........cooviiriiiiiieie ettt be bbb e e 19
453 Extended MeasuremMENt FEPOIMING. ... ..coueireeiieie ettt ettt s e bt st st b e e b e ennesanesnns 20
4.6 DEBCHIVALE SACCH ...ttt bt he et bt bt ae et e be b e e he e be e besbeeae e besbesbeenbesbesbesneenbenbens 21
4.7 RaTIO ChANNE TEIEBSE........ee ettt e e bt st esbeesreesbeesree 21
4.8 IMES POWWEY COMIO ...ttt sttt sttt bbbt b e bbbt sb e s bt sb e sb e e sb e e she e sb e e sbeesbeesbeesbeesbeesbeesbeenreen 21
4.9 TranNSMiSSION POWET COMIOL ... ittt ettt e i ae e saeesae e sae et e e abeenbeebe e 22
4.10 CONMNECHION TAITUMNE......eeeeeee ettt e e ae e s h e s b e et et et e e bt e beebe e 22
411 PHYSICal CONTEXE FEOUESE ...ttt ettt et ab e ae e e an e e b e e et e e e e e e esnesbeesbeesbeesbeesreen 23
412 SACCH iNfOrmMatioN MOGITY .....coueeiieiiei e sbe e bbb 23
4.13 LI |G g0 = = ot o TR TSP P PP PSPPI 23
4.14 RS0 0= go = (< w1 o o BTSSP PR PP PR PPRPPRPRN 24
4.15 RemMOte COUEC CONTIGUIELION. ......c.eeitiieeeiie ettt sttt b et b e b sb e e sb e e sb e e sb e e sbeesbeesbeesbeesbeesbeesreen 24
4.16 ROUN TTiP DE@Y REDOIT ...ttt si et sae e sae e sae e saeesbeesaeesbeesreesbeesreen 24
4.17 Pre-nandovEr WaITING. .......ooueiiiiiie ittt b e bt bt s b sb e sb e e s b e e sbe e sbeesbeesbeesbeesreesbeesreen 24
4.18 MultiRate Codec Configuration ChaNGE...........coeeiieiieiiee et r e e sree e 25
4.19 MultiRate Codec Configuration Change Performed............ooiioioiiiiiiie e 25
L = @ = o APPSO UUURURTURUPRTRN 26
4.21 TFO MOGifiCaEION REGUESL ...ttt ettt sttt bbb e bbbt e se e e e ebesbeebe e sbesbeebesbesbeeneenbesbea 26
5 Common channel Management ProCEAUNES...........oouiiireereeeie et esiee e sre e sre e e sneereens 26
51 Channel reqUESE DY MS...... ettt ettt b e sa e e sabe e e be e e nbe e e saee e sabeesnbeeans 26
5.2 = o ] 0o TR TR 26
53 DIc 1 (T g To (o= (o] o PSP P PP PP PRRT PR PPRPRRPRN 27

ETSI



(GSM 08.58 version 8.4.0 Release 1999) 4 ETSI TS 100 596 V8.4.0 (2000-10)

5.4
55
5.6
5.7
58

6

6.1
6.2
6.3
6.4

6a
6a.l

7
7.1
7.2
7.3
7.4
7.5
7.6
7.7
7.8

8

8.1
8.2
8.3
831
8.3.2
8.33
8.34
8.35
8.3.6
8.3.7
8.3.8
8.39
8.3.10
8311
8.4
8.4.1
8.4.2
8.4.3
8.4.4
8.4.5
8.4.6
8.4.7
8.4.8
8.4.9
8.4.10
8.4.11
8.4.12
8.4.13
8.4.14
8.4.15
8.4.16
8.4.17
8.4.18
8.4.19
8.4.20
8.4.21
8.4.22

(001 I Te= o I oo (Yo (o o USRS 27
Broadcast informati On MOGITY ........coouiiiieiieie ettt r e r e e sbe e sreesree 27
Short Message Cell BroatCast...........ueueeuieiieiieieeie ettt sb e b e bbb b b 28
IMMEDIATE ASSIGNMENT ...ttt e e b ettt b be e e besbesneeaenbe b 30
o3 o= (oo RSP TRP 31
TRX ManNagemMENt PrOCEOUMES ... ...cueiieieieerieeeiee et e sttt ettt et sb e e sse e s e e b e e et e e s e e neeeneeanneennee e 31
R&JI O rES0UICE INDICAETON ...ttt sttt b e bbb e b e e sb e e sb e e sbeesheesbeesbeesbeesreesbeenreen 31
SACCH filling iNfOrmMation MOGITY........ciuiiiiiiiie e e be e 32
FLOW CONEFOL ...ttt ettt et e et e e as e e ae e e an e e ae e e anesaneebeesbeesbeesbeesbeesbeenreen 32
o g (= o101 oo TR RO RPTRP 33
L OCALi ON SENVICES PIrOCEAUIES ......ceiutiiteetee ettt et et beease e et esseeasb e e be e e seeanbeesbeeanneebeensneannennreens 33
LLP MESSAJE trANSIONT ....c..veieierie ittt ettt sr e s s e et e e r e e b e e e sr et e sen e e sr e e re e nrne e e s 33
EITOr NANGIING ...ttt b et r e ere e 33
(€1 11 - | T TPV P VPP PR 33
MESSAZE i SCIIMINGBLON ETOF ... .eiueiiteeieeeeteeeteeetee sttt et e et e e sbe e sb e e sb e e sbeesb e e sbeesbeesbeesbeeabeebeenbeenneesbeesbeesbeesreen 34
Lo To LR o= o o PP PP PRSP 34
M ESSAgE SEOUENICE EITON ...ttt ieteesitee st e e st et e sttt ss bt e s e e e r et e b e e e sh e e e se st e saE e e e b e e e b et e sb et e sar e e sar e e s r e e e nre e e nnneennre s 34
General iNfOrmMatioN & EMENT EITOIS........iiuiiiieieet ettt e s e e sbe e s bt e bt e beebeenbe e 34
Mandatory informati ON &l EMENE ETOIS.........oitieiiiieeii ettt saeesbeesbeesbe e e sreesreens 34
Optional iNfOrmMation ElEMENT EBITOIS ......ccuiiiiiieiiee e s ae e bbb 34
Conditional iINfOrmation &l EMENE EITOIS. ........eiiieiiee e be b e 35
Message fOrmats @N0 COMEENTS. .......ouuiiieeieeriee ettt e e et e e e sb e e ssneenreesnneanneenneens 35
TraNGParENt IMESSAJES. .....cuveeiereeiree ettt sttt s et r et sh e se e e s et e E et e s Re e e sh e e sa bt e s s e e e re e e nbee e sare e sr e e e nreeennre s 36
Non-transparent messages (BSC-BT S SPECifiC MESSAGES).......cciuviieiiiiiiiiiie ettt 36
Radio link layer management MESSAgES .......ccueeuiiieeieaie et sttt st sb bbb e sreesb e e b e e sbeesbeereeneenbeesreen 36
DATA REQUEST ...ttt sttt sttt ettt sttt s b e s bt et e e e sbe e beehe e eeehe s bt ehe e e e ebesbeeaeebesbeebesbeennesbeneas 37
DATA INDICATION ...ttt sttt h e e b she e et e eb e s bt s se e b e s besbeeneenbesbesaesbeennesbeseas 37
ERROR INDICATION ...ttt ettt sttt he e s b b se et e sbesheeseebesbesbeeneenbesbesbeebeennesbeseas 37
ESTABLISH REQUEST ...ttt sttt sttt st s b et e e bt bt se e e e sbe s bt e aeebesbesbeeneennesbeseas 38
ESTABLISH CONFIRM ...ttt sttt a e bbb b b se e b b sbe e e b e 38
ESTABLISH INDICATION ...ttt sttt sttt sb ettt st b e bbb e e e sbesbesbe e b e sbesbesbeennesbeseas 38
RELEASE REQUEST ...ttt sttt bbb bbbt b bt he et e b e s b e e st e e e nbesbeennesbe e 38
RELEASE CONFIRM ...ttt st s be et e et bt s e e e e b e b e e st e s e sbesheeneeneennesbeseas 38
RELEASE INDICATION ...ttt sttt sttt e et sbesbe s e st sbesbe s e e besbesbeese e b e sbesbesae e s e sbesbeensesbeseas 39
UNIT DATA REQUEST ...ttt sttt sttt e e s b b se e te s be s he e st e b e sbeebeeneenbesbesbeeneennesbeseas 39
UNIT DATA INDICATION ...ttt sttt st st s be st e e sbe s bt e e e nbesbesaeeneennesbeseas 39
DEDICATED CHANNEL MANAGEMENT MESSAGES.........cccoooitiiiiiee e 39
CHANNEL ACTIVATION. ..ttt sttt sttt bt bt e bbbt aesbe bt sbe e besbesbesnnenbeseeas 41
CHANNEL ACTIVATION ACKNOWLEDGE ........cccciiiiiitiaienie ettt s sne e 41
CHANNEL ACTIVATION NEGATIVE ACKNOWLEDGE...........ccoceeiiiiiinieie st 12
CONNECTION FAILURE INDICATION ...cuiiiiittitesiiesie sttt sttt sbe sttt be b e e sne e 12
DEACTIVATE SACCH ...ttt sttt bt bt e b b e s bt et et e sbesbe e e e nnesbe e 42
ENCRY PTION COMMAND ..ottt sttt sttt sttt st b e e bbb se e b e sbesbe e e e sbesbesbeennesbeseas 12
HANDOVER DETECTION ...ttt ittt sttt sttt sbe st e bttt sbe e b sbesbeesesbesbesbeenneseeseas 43
MEASUREMENT RESULT ...ttt sttt st sbe e e e b bt seenbesbesae e e e nnesbe e 43
IMODE IMODIFY ...ttt b ettt bt bt e s bt bt s b e e a e e e bt sbesbeeme e e bt s beebeembesbesbesbeennesbeneas 43
MODE MODIFY ACKNOWLEDGE ........ccceiriitiitiiieie sttt sttt st ee b b sne e b e 14
MODE MODIFY NEGATIVE ACKNOWLEDGE .........ccooiiiiiiiiiieie et 14
PHY SICAL CONTEXT REQUEST .....c.uoiiiiitiiieeieiie sttt st st she s nee b s e e b b saeeneesnesae e 14
PHY SICAL CONTEXT CONFIRM ..ottt sttt bbb be e e e bbb n e e e 14

RF CHANNEL RELEASE ...ttt sttt sttt bt e b bt et e e e b s ae e e e naennesbe e 14
MS POWER CONTROL ....cotiitiitiaiieiesie it eee sttt st ee sttt saesseesbesbessesseasbesbesbeessesbesbesbeensesbesbesseenseseeseas 45
BS POWER CONTROL ...ceiiiitiitieiieie sttt sttt sttt bbbt b b se e b bt sbeeeesbesbesbeennesbe e 45
PREPROCESS CONFIGURE ........ccuiittitiiieientt sttt sttt sttt sbe e se b sbesse e e e sbesbesbesneeneeseeseas 45
PREPROCESSED MEASUREMENT RESULT .....ooiiiiiiiieiesie et s 45

RF CHANNEL RELEASE ACKNOWLEDGE .......ccciiiiiiiiiesie ettt s 45
SACCH INFO MODIFY ...ttt sttt bbbt bt b et e s bt s bt bt e e e s bt s besae e besbesbesnnenbeseeas 46
TALKER DETECTION. ... ettt sttt sttt s be st she st e e e sbeebeeaeeeesbesneebeeneesbeseas 46
LISTENER DETECTION ... .cuiiiiieiterteeieetesie sttt see st et e e st sbesbeeseesbesbesbeeseesbesbesbesneesbesbesbeennesbeseas 46

ETSI



(GSM 08.58 version 8.4.0 Release 1999) 5 ETSI TS 100 596 V8.4.0 (2000-10)

8.4.23
8.4.24
8.4.25
8.4.26
8.4.27
8.4.28
8.4.29
8.4.30
8.4.31
8.5
851
8.5.2
8.5.3
8.54
8.5.5
8.5.6
8.5.7
8.5.8
8.5.9
8.5.10
8.6
8.6.1
8.6.2
8.6.3
8.6.4
8.7
8.7.1

9

9.1
9.2
9.3
931
9.3.2
9.33
9.34
9.35
9.3.6
9.3.7
9.3.8
9.39
9.3.10
9311
9.3.12
9.3.13
9.3.14
9.3.15
9.3.16
9.3.17
9.3.18
9.3.19
9.3.20
9321
9.3.22
9.3.23
9.3.24
9.3.25
9.3.26
9.3.27
9.3.28
9.3.29
9.3.30

REMOTE CODEC CONFIGURATION REPORT .....ccciiiiiiiiiteieiee e secitteee e e e e sestvveee s e e e s sssnsrreeesaesssennnes 47
ROUND TRIP DELAY REPORT ....ooi ittt ettt ettt s stae e s ettes s s sbae s s s aabee s s sbbesessnbaessssnrenesaans 47
PRE-HANDOVER NOTIFICATION . ... uuiiiiiiiiie ittt ettt et ettee s stte s e s sabae s s s eabessssbaesessabaneeaans 47
MULTIRATE CODEC MODIFICATION REQUEST ........cooiiieecieee ettt ettt e e naree e 47
MULTIRATE CODEC MODIFICATION ACKNOLEWDGE ..........ccooiiiiieeei e 47
MULTIRATE CODEC MODIFICATION NEGATIVE ACKNOWLEDGE........coccccveeiiiiciiieeeee e, 48
MULTIRATE CODEC MODIFICATION PERFORMED ........ccoiiiiiiiiiiiieiieee ettt e e 48
THO REPORT ..ottt ettt e e et e ettt e e e e e e e et et e e e e e s s eeabeeeseeesssasteaeeseeesssssreaeeeeessssasereneas 48
TFO MODIFICATION REQUEST ...ttt sttt ettt e st te e e s entae e s s nte e e s anres 48
COMMON CHANNEL MANAGEMENT MESSAGES.......coooii ittt ettt enraaee e 48
BCCH INFORMATION ..ottt ittt ettt e st e e s ettes e s s bte e e s sabas s s sabbesessbbesesssbeesssasbessssabbesessreneesns 49
CCCH LOAD INDICATION ....cuttiie ittt eeteee ettt stte e et e e sebte e e s st e e e s eabe s e s sbaesesaabesessabbesessabaneesanbenens 49
CHANNEL REQUIRED..........ocitieiiee ittt ettt ettt ete e et e e s be e s ebe e e ebeeesaae e sabeesabeeeabeeesaseesabeesnbenans 50
DELETE INDICATION ..ottt ettt etee et ette e e s sttt e e s sab e e s e s bbes s s sabaeeessbbeeessnbeeesessraeesssraneesns 50
PAGING COMMAND ...oveiiiitiit ettt ettt e et ee e e s et e e s st b e e e s et ee e e sabbeeessbbesesssbessssasbesessabbesessreneesns 50
IMMEDIATE ASSIGN COMMAND ....oviiiiiitiiic ittt et seatee s s sbae e e s sabae e s s ebbessssbbeeessabaneesans 50
SMS BROADCAST REQUEST ...ttt e e tee e et e e e et e e e e eata e e e enneeeeennneans 51
SMS BROADCAST COMMAND ...vviiiiii ettt e sttt e e e e s s et ae e e e e e e s s eabbaeeeeaesssnnnbbreeeeaeeas 51
CBCH LOAD INDICATION ... .cutiiiiotiiie ettt sttt e s attee e st te e e s sab e s e sbbe s e s sabaesessabesessabaeeesasbenesssbenens 51
NOTIFICATION COMMAND ...ttt e e et e s et e e e st et e s s sabeeessbeeeesssbeeesabraeesaseeesesans 52
TRX MANAGEMENT MESSAGES.........cicttiii ittt ettt s ette s e s st e s s eabe e e s sbbe s e s sabae s s sabbesessbeneeaans 52
RF RESOURCE INDICATION .....utuiiiiitiie ettt s ettt e s ettee e s sttt e e s satae s s ssabeesssbaessssnbesassesbessssbbessssreneesns 52
ST O I I I I 1N 7T 53
(@)Y I 7Y B L 53
O] = @ = PR 53
LOCATION SERVICESMESSAGES ........ooeiiiii ettt e ettt ee e e e e e aaaa e e e e e e eeaaaseeeeeeeeennnnneees 54
LOCATION INFORMATION .....oiitiiiiitiieeiiiti e e ettt e e et e s setteeessaaeesseaaeeessessesessbaesesesbasessssseeessnsensesans 54
INFOrmMatioN & eMENt COUINGS. ... vei e e e ste e s e e e saee e s teeesneeeenseeesnsenennneeans 54
MESSAJE QI SCIIMUNELON ........eiueeetee ettt ettt sttt ettt sb e e sb e e s bt e sb e e sb e e st e e bt e b e e b e e beenneenbeesbeesbeesbeesbeenreen 54
S S AN i I . R 55
Other INTOrMBL ON ElEIMENES ... .eeeieiieiieiieieteitteeteaeeteeeeaeeeseeseseesssssssssssssssssssssssssssssssssssssssssssssssessssssssssssnnnsnnnes 56
CRANNE INUMIDEY ......eieeieeeeeieeeeeeeteeeeeeeetsasasssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnnns 57
[T LG L0 1= 01U 1= 58

A CTTVELTON TYPR ..ttt ittt ettt ettt ettt a e et ae e e he e ehe e she e sh e e sh e e sb e e sb e e eb e e sbeesbeesbeesbeesbeesbeesbeenreen 58
Y oY= TR 59
CANNE] OB T CAIION....eeuuieiiiieiieiieeiettieteeeetraraeesaasassseessasessssessssssssssssssssssssssssssssssssssssssssssssssssssssnsssssnnns 60
CRANNE IMIOOE........ceeeeeeeeeeeieeeee et eeee et ettt eeeeeeeeeaseeeasasase e e se s s e s s s s e s s s s s s s e s s s s s s s e s s s s s e s s s s s s s s s ssssssssssssssssssnnsnnnnnnnnnn 60
ENCIYPLiON INTOMMBEION ...ttt se e ra et b et bt san e san e nanesans 62

[ = 14 SN U1 0= S 62

[ =10 [0V A (= (< (= o [0 T 63

I (o] 011 (1 I 63

L3 INfOrmation (MESSATE NEAIME) ......evieieeiieteeie ettt ettt sttt sttt sb e sb e b e sbe e sbeesbeesbeesbeesbe e e e annesnnas 63

Y S L 1= ] TR 63
IS 20 YLV R 64
PEOING GIOUPD..... ettt sttt ettt ettt h bt h bt ea et bt b e b e e eh e ekt b e e b st ee st ehe e ehe e e an e e an e enneenneenn e e 64
=0 1T 1 0 o OSSP 64
PRYSICEI CONEEXT ...ttt ettt et b e et b e bt et e e bt e bt e bt ese e eaneannesnneennesans 64
ACCESS DEIGY ...ttt et b e a e e e a et et e e b e ean e b e e abe e sreenbeenreenreen 65
AN @ I 0 7= o U 65
REQUESE REFENEINCE ...t e et a e ae e eae et ae e san e anesanesnns 65

R I s R [0 o (ST 66
RS0 oY a1{0]g 407 (1o o T 66
Y O TE PR 66

S 1] 0o B 11 T TP P VPP PRT PP 67
THMING AGVANCE ...ttt ettt b et e et e as e eas e eas e ea s e eaeeemneenseeaseennesbeesbeesbeenbeesreen 67
UPHINK IMEBSUNEIMENTS ...ttt b bbbt b e sb e s b e nbe e nbe e b et snnesnnennneenn s 67
(0= 1 1S < PR 68
MEBSUrEMENE TESUIT NUMDET ... e e e e e e e e e e e e e e e e e e e e e e s e s s s s s s s s sasaaaas 70
MESSAGE IBNTITTEN ...ttt h et e e a et sae e ae e et anneaaneann e e 71
SACCH INFOIMBEION ...vvvvtvvvtitieeiieaeeeuetaeeeeseessssssessesssessessasesseserssassssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 71
Y e 0l a1 Lo R I, o= T TSRS PP PRPT PR 72

ETSI



(GSM 08.58 version 8.4.0 Release 1999) 6 ETSI TS 100 596 V8.4.0 (2000-10)

9.331 MS POWES ParaIMELENS. ....coiiiiiiiie ittt sr e e s e re e sree e nene s 72
9.3.32 BS POWEN Pal@IMELENS......coouiiiiiie ittt s e e e e e see s r e srne e nnne s 72
9.3.33 Pre-pProCeSSING PalaMELEIS..........oiiiiiieee ettt bbbt e s b e s b e sb e e s b e e sbe e be e b et snnesaneannesnns 73
9.3.34 Pre-proCessel MEBSUMNEMENTS..........oieiiii ettt ee bt se et sae e ae e san e en e e anesnneeaneannesnns 73
9.3.35 FUll Tmmediate ASSIGN INFO....cc.eiiiiiieeie bbb b b et e e e an e e 73
9.3.36 SMSCB INFOMMELION ...ttt b e b e b e s bt e b e e ab e bt e b e bt e bt e b eane e abeeabeenbeebe e 74
9.3.37 MS TIMING OFFSEL ...ttt b et b e et e e bt e bt e b e an e snneannennnesnns 74
9.3.38 ErTONEOUS IMESSAJE ...ttt sttt sr ettt e e r et sr et se e s e e s r e e e re e nrne e nnre s 74
9.3.39 Full BCCH INformation (IMESSAgE NBIMIE) ........eeueeieetieieeteete et eisesiee st seeeseeesseesseesbeeseeesseesneenneeneesanes 74
9.3.40 ChanNEl NEEABO..........eeeieeeieie ettt b e b e b e b e s b e s bt e b e et e e s be e be e beenbeebe e 75
9.341 CB COMMEBNT Y[ttt ettt bbbt s bt e bt e b e e sb e e s bt e bt e bt e bt e bt e b e e bt eabeemne e abe e beenbeebe e 75
9.3.42 SIMSCB IMESSAGE .. ..ttt skttt sttt b e s bt e s bt s bt s bt e s bt e eb e e s b e e s bt e eb e e ebe e abe e be e b e e ebe e abe e ke e abeenbeenbeenbeebeenne 76
9.3.43 CBCH L OB INFOMMBLION.......eeuteeiee ettt sttt sttt ettt ettt b et e ss e seeeae e sie e smeesnee e nbeenbeebe e 76
9.3.44 SMSCB Channel INQICELON ..........eeiueeiieeitie ittt ettt sb e sb et et sb e sb e e sbe e b e e beenbeere e 76
9.3.45 €Tl ol |l = 1= = T T USRS PR PSPPI 77
9.3.46 (0407 0101 o L=~ o T o1 { o/ ST T TSRS PR PRT PR 77
9.3.47 NCH DRX INFOMMBLION ...ttt bbb b e sb e sbeesbe e sbe e s beesnneannesnnesnns 77
9.3.48 (6000010 17 10 W10 To ([0 (o RO PR PR PR 77
9.3.49 EIMILPP PrIOTITY ettt b bt bbbt b e s bt e bt e sb e e e bt e bt e s ke e abeeabeeabeenbe e beenbeebe e 78
9.3.50 L T TP U PO TPTO PP TROTRO 78
9.351 Main ChaNNEl FTEFENENCR......cei ettt sanesaes 78
9.3.52 MUITIREEE CONFIGUIBEION ...ttt bbbt b e be e sbe e sae e snesanesnn e e e e 79
9.3.53 IMUITTREEE CONIOL ...ttt bbbt sb et b e s b e sb e e sbe e s be e sb et emnesnnesnnennnesnn s 79
9.3.54 SUPPOITEA COUEE TYPES. ... veeiteeitee it ittt sttt sb et b e bttt e s bt sb e e sb e e sb e e ab e e ab e e abe e abeeabeenbeenbeenbeeabeebeenes 79
9.3.55 (6000 (= o (0 01 {T's [V = 1ol HRUUE TP PR P R PRPP 81
9.3.56 ROUNG THIP DEIY ..ottt ab et e st et e e bt e s e sn e anneannesnnesnns 81
9.3.57 TO SEBLUS.... .ttt ettt et ae e a et e e s e e as e e ae e e ae e e as e ea et e as e eaeeeae e emneeaeeeanesbeeeb e e nbeesbeenreenreen 82
9.3.58 LLP APDU ...ttt sttt h et bbbt bbbt bt bRt Rt bRt R et Re e eRe e Rn e nn e enn e an e nnn e 82
Annex A (infor mative): Document change NiStOrY ........oovieieeiieieeree e 83
[ 11 (ORI PP PRSPPI 84

ETSI



(GSM 08.58 version 8.4.0 Release 1999) 7 ETSI TS 100 596 V8.4.0 (2000-10)

Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword
This Technical Specification (TS) has been produced by ETSI Technical Committee Special Mobile Group (SMG).

The present document specifies the general structure of layer 3 and traffic management procedures and messages used
on the A-bis interface to support sgnalling procedures within the digital cellular telecommunications system.

The contents of the present document may be subject to continuing work within SMG and may change following formal
SMG approval. Should SMG modify the contents of the present document it will then be re-submitted for formal
approval procedures by ETSI with an identifying change of release date and an increase in version number as follows:

Version 8.x.y
where:
8 GSM Phase 2+ Release 1999.

X the second digit isincremented for changes of substance, i.e. technica enhancements, corrections, updates,
etc.;

y thethird digit isincremented when editorial only changes have been incorporated in the specification.
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1 Scope

The use and generd aspects of the Base Station Controller (BSC) to Base Station Transceiver (BTS) interface (the A-
bisinterface) are given in GSM 08.51.

The present document specifies the general structure of layer 3 and traffic management procedures and messages used
on the A-bis interface to support sgnalling procedures as defined in GSM 04.08. Support for Location Services (LCS)
related signalling, as defined in GSM 03.71, isalso included. GSM 03.71 identifies new A-bis signalling to support
BTS-embedded Type B LMUs aswell as sandalone, Type B LMUs. The standalone Type B LMU supportsthelayer 1
and 2 signalling for the A-bis aswell asthe Location Service message defined in the present document.

Network management procedures and messages for the A-bis interface are defined in GSM 08.59.

The functiona split between BSC and BTSis defined in GSM 08.52. The procedures and messages required to support
this split are defined in detail in the present document.

1.1 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

» References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

* A non-specific reference to an ETS shall also be taken to refer to later versions published asan EN with the same
number.

* For this Release 1999 document, references to GSM documents are for Release 1999 versions (version 8.x.y).

[1] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms’.

[2] GSM 03.20: "Digital cdlular telecommunications system (Phase 2+); Security related network
functions'.

[24] GSM 03.71: "Digita cdlular telecommunications system (Phase 2+); Location Services (LCS);
(Functional description) - Stage 2"

[3] GSM 04.04: "Digita cdlular telecommunications system (Phase 2+); Layer 1; General
requirements’.

[4] GSM 04.05: "Digital cellular telecommunications system (Phase 2+); Data Link (DL) layer;
General aspects'.

[5] GSM 04.06: "Digital cellular telecommunications system (Phase 2+); Mobile Station - Base
Station System (MS - BSS) interface; Data Link (DL) layer specification”.

[6] GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer
3 specification”.

[7 GSM 04.12: "Digital cellular telecommunications system (Phase 2+); Short Message Service Cdll

Broadcast (SMSCB) support on the mobile radio interface’.

[7&] GSM 04.71: "Digital cellular telecommunications system (Phase 2+); Mobileradio interface
layer 3 Location Services (LCS) specification”.

[8] GSM 05.02: "Digital cellular telecommunications system (Phase 2+); Multiplexing and multiple
access on theradio path”.
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[9] GSM 05.05: "Digital cellular telecommunications system (Phase 2+); Radio transmission and
reception”.

[10] GSM 05.08: "Digital cellular telecommunications system (Phase 2+); Radio subsystem link
control".

[17] GSM 05.09: "Digital cellular telecommunications system (Phase 2+); Link Adaptation”.

[12] GSM 05.10: "Digita celular telecommunications system (Phase 2+); Radio subsystem
synchronization".

[13] GSM 08.06: "Digita cdlular telecommunications system (Phase 2+); Signdling transport
mechanism specification for the Base Station System - Mobile-services Switching Centre (BSS -
MSC) interface’.

[14] GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile-services Switching

Centre - Base Station System (MSC - BSS) interface; Layer 3 specification”.

[15] GSM 08.51: "Digital cdlular telecommunications system (Phase 2+); Base Station Controller -
Base Transceiver Station (BSC - BTS) interface; General aspects’.

[16] GSM 08.52: "Digita cdlular telecommunications system (Phase 2+); Base Station Controller -
Base Transceiver Station (BSC - BTS) interface; Interface principles'.

[17] GSM 08.56: "Digital cellular telecommunications system (Phase 2+); Base Station Controller -
Base Transceiver Station (BSC - BTS) interface; Layer 2 specification”.

1.2 Abbreviations

Abbreviations used in the present document are listed in GSM 01.04.

2 Protocol model

A mode for L3 can befound in figure 2.1.

L2 addressing ismade to TRX (or BCF) using the TEI of LAPD. Different L2 links are used for traffic management
messages (RSL, Radio Signalling Link), network management messages (OML, Operation & Maintenance Link) and
L2 management messages (L2ML, Layer 2 Management Link).

For traffic management, two types of signalling messages have been defined:
Transparent M essages. Messages which are forwarded by BT S without interpretation or changes.

Non-Transparent M essages. Messages which are sent only between BSC and BTS and which BTS s acting upon or
which aretheresults of BTS actions.

In addition, the messages have been grouped into four main groups: Radio Link Layer Management, Dedicated Channel
Management, Common Channel Management and TRX Management messages.

Discrimination between these types and groups is based on the Message Discriminator which is sent asthe first octet in
all messages. Transparent and non-transparent messages are discriminated by a trangparency flag (T-bit) in the Message
Discriminator. Transparent messages are merely forwarded to L2 on theradio interface,

In order to address the relevant radio channel, a Channel Number element isincluded to support the distribution of
messages to relevant physical channels on the TRX. A Link Identifier element supports the distribution on logical
links/channels on the radio interface (compare the DLCI e ement of the A interface, GSM 08.06).

All messages in this GTS are to be transmitted on the A-bis interface using the | format of LAPD, except for
MEASUREMENT RESULT whichissentin Ul format.
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Other processes within BTS

Chan No
Link
distri-
bution

Traffic Management

Procedures

(08.58)

To radio
interface Transparent Non-
Messages Transparent
Messages
| Network L2
Distribution Management | Management
Procedures Procedures
‘ (12.21)
L3 / 0 \ < 62 > ______ < 63 >
L2
| | |
RSL OML L2ML
Figure 2.1/08.58: L3 model
3 Radio Link Layer Management Procedures

This clause describes proceduresrelated to the management of a link layer connection on theradio path.

3.1 Link establishment indication

This procedure isused by BTS to indicate to BSC that alayer 2 link on the radio path has been established in multi-
frame mode at theinitiative of an MS. BSC can use this indication to set up an SCCP connection to MSC.

Upon reception of a SABM frame on alink on an active channel, the BTS sends an ESTablish INDi cation message to
BSC. The message contains the contents of the information field of the SABM frame if present.

The procedureisused in al establishment cases, for all channelsand all SAPIs.
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Juks] BT3 BSC
first SAEM
_________ =3 EST IND
-
Figure 3.1
3.2 Link establishment request

This procedure is used by BSC to reguest the establishment of alink layer connection in multi-frame mode on theradio
path.

The procedure is started by BSC sending an ESTablish REQuest message to BTS. BT S then establishes the link by
sending an SABM frame. Upon reception of the acknowledgement (UA-frame) from MS, BTS sends an ESTablish
CONFirm message to BSC.

In case of afailure, BTS sends a REL ease INDication and an ERRor INDi cation message to BSC (cf. GSM 04.06).

Juks ETS ESC
EST REQ
SALEM <
{ _________
U4
_________ > EST CCNF
o
Figure 3.2

3.3 Link release indication

This procedure isused by BTS to indicate to BSC that alink layer connection on theradio path has been released at the
initiative of an MS.

When receiving a DISC frame on alink layer connection in multi-frame mode, BTS sends a RELease INDication
message to BSC. (If thelink layer isin idle mode, BTS will send aDM frameto M S but does not notify BSC.)

Callision cases are treated as specified in GSM 04.06.

Juka ETS ESC
first DISC
————————— >
U4 REL IND
<= - - - - = - = = >
Figure 3.3

3.4 Link release request

This procedure is used by BSC to request therelease of alink layer connection on theradio path.

The procedureis started by BSC sending a REL ease REQuest message to BTS. BTS then sendsa DISC frameto MS.
When it hasreceived the acknowledgement (UA or DM frame), BTS sends a REL ease CONFirm message to BSC.

Collision cases are treated as specified in GSM 04.06.

If BTS has repeated the DISC frame N200 times, BTS sends a REL ease INDication and an ERRor INDication message
to BSC (cf. GSM 04.06).
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M3 BTa B3C
FEL EREQ
DISC -
{ _________
UA [or DH)
_________ > FEL CONF
o
Figure 3.4

3.5 Transmission of a transparent L3-Message in
acknowledged mode

Thisprocedure is used by BSC to request the sending of a L3 message to MS in acknowledged mode.

BSC sendsa DATA REQuest message to BTS. The message contains the complete L3 messageto be sent in
acknowledged mode.

M3 BTS2 B3C
DATE REQ
I-frames <
{ _________
EE—frames=
————————— >
Figure 3.5

3.6 Reception of a transparent L3-Message in acknowledged
mode

This procedure isused by BTS to indicate the reception of a L3 message in acknowl edged mode.
BTS sendsa DATA INDication message to BSC. The message contains the received L3 message.

M3 BT3 B3C

g- - = = = — — - - DATL IND

Figure 3.6

3.7 Transmission of a transparent L3-Message in
unacknowledged mode

This procedure is used by BSC to request the sending of a L3 message to M S in unacknowl edged mode.

BSC sendsa UNIT DATA REQuest message to BTS. The message contains the L3 message to be sent to MSin
unacknowledged mode.
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M3 BT3 B3cC
UNIT DATA EEQ

Figure 3.7

3.8 Reception of a transparent L3-Message in unacknowledged
mode

This procedure isused by BTS to indicate the reception of a L3 message in unacknowledged mode.

BTS sendsa UNIT DATA INDication message to BSC. The message contains the received L3 message.

M3 BT3 B3cC

UIl-frame
_________ = UMIT DATA IND

Figure 3.8

3.9 Link error indication
This procedure isused by BTS to indicate an abnormal case such as the following.
- aprotocol error as specified in GSM 04.06, clauses 5.6.4, 5.7.3 and annex G;
- alink layer failure, i.e. the repetition of an I-frame N200 times without an acknowl edgement;
- therepetition of an SABM or DISC frame N200 times without an acknowledgement;
- thereception of an SABM framein multi-frame established state.

When such an event has occurred, BT S notifies BSC by sending an ERROR INDi cation message containing the
relevant cause information.

Juks] BET3 BaC
sbnormal
CaRse ERROR IND
-
Figure 3.9
4 Dedicated channel management procedures

4.1 Channel activation

This procedure is used to activate a channel at the BTS for an MS which later will be commanded to this channd by an
IMMediate ASSIGN, an ASSIGN CoMmanD, an ADDitional ASSIGNment; a NOTIFICATION, a CHANNEL
RELEASE (with a Channd description) a HANDOver CoMmanD or a CONFiguration CHange CoMmanD message.

In the handover case, the procedureis used between the target BSC and the target BT S to activate a channd for a
subsequent handover from the old BTS.
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4.1.1 Signalling Procedure

BSC determines what channd shall be used and starts up that channel at BTS by sending a CHANnel ACTIVation
message to the relevant TRX. This message contains the reason for the activation (immediate assignment, assignment,
asynchronous/synchronous handover, additional assignment, activation of a secondary channel in amultidot
configuration), the identification of the channel to be used (channel no) and a compl ete description of the channd
(full/naf rate, speech/data, coding/rate adaption, hopping sequence, encryption key etc.).

If the Encryption Information field is present, the activation is done with ciphering active. If the Encryption Information
element isnot present, activation is done without ciphering.

After activating the channel asrequested, TRX responds with the CHANnel ACTIVation ACKnowledge message. This
message contains the current frame number at BTS. The frame number is used by BSC to determine the Starting Time
parameter to be included in the following assignment message to MS. (A suitable number hasto be added to current
frame number to take all possible signalling delays into account).

M3 BT3 B3C
CHAN ACTIV

CHAN ACTIV ACK

assignmwent to M3 IMMediate AZSIGN or

= = = = = = = = = = = = = = = = = = AZRIGN CoMmanD or
ADDitional A3ZSIGHN or
CHANMNEL RELEASZE or
WOTIFICATICON

Figure 4.1

If the TRX for some reason cannot activate the resource as requested by the CHANnNel Activation message, the TRX
shall return a CHANnel ACTIVation Negative ACKnowledge message with the most appropriate cause value.

Possi ble cause values may be:

O&M intervention (e.g. channel blocked);

- resource not available (e.g. speech coder, encryption device);
- equipment failure;

- channd already activated;

- €tc

BT3 B3C
CHAN ACTIV

<

CHAW ACTIV MNACK

Figure 4.2

In the handover case, the procedureisinitiated by the target BSC when thisreceives the HANDOver REQuest message
from MSC (or autonomously by BSC for BSC internal handover). The BSC sends a CHANnd ACTIVation message to
therdevant TRX. The message contains the Handover Reference value which can be used by the BTS to check the
Handover Access from MS. After activation of the channd TRX responds with a CHANnel ACTIVation
ACKnowledge message containing the current frame number at BTS.

The BSC can then determine the Starting Time parameter to be included in the HANDOver REQuest ACKnowledge
message to MSC (and the HANDOver CoMmanD message to MS).
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BT3 B3
HANDO REQ
{ _______
CHAN ACTIV
ko
CHAW ACTIV ACEK
=
HANDO REQ ALCE
———————— >
aor
HANDO CHD to M3
————————— >
Figure 4.3

4.1.2 Activation for Intra-Cell Channel Change

This activation precedes the Immediate Assignment, Assignment or Additional assignment procedures. The Timing
Advance element must be included in the CHANNEL ACTIVATION message.

BTS activates the channel and starts transmission and reception on the main channe in the indicated mode. Ciphering is
started if so indicated in the encryption information.

The reception and transmission on SACCH is also started immediately.

If the BS and/or MS power elements and/or the Physical Context element are present, the reception and transmission
processes and the L1-header of SACCH are initialized accordingly.

4.1.3 Activation for Asynchronous Handover

BTS starts transmission immediately on the main channd in the indicated mode and with encryption if so indicated. If
the MS Power element is present the BTS may start transmission aso on the SACCH.

When receiving a correct access burst with the correct handover reference, BTS starts the normal reception process on
the main channel in the indicated mode and startsreceiving (and sending if not started earlier) on SACCH. Deciphering
isstarted if so indicated. The handover detection procedure towards BSC is also started.

4.1.4  Activation for Synchronous Handover

BTS starts transmission immediately on the main channd in the indicated mode and with encryption if so indicated. If
the MS Power and Timing Advance e ement are present, BTS shall sart transmission also on SACCH with thetiming
advance and M S power control parametersindicated. If only the MS power element is present the BTS may start
transmission aso on the SACCH.

When receiving a correct access burst with the correct handover reference, BTS starts the normal reception process on
the main channd in the indicated mode, with deciphering applied if so indicated, and startsreceiving (and sending if not
started earlier) on SACCH. The handover detection procedure towards BSC is also started. Alternatively, the reception
of a correctly decoded frame from the MS on the main channel, in the indicated mode and deciphering applied if so
indicated, allows the start of sending on SACCH (if not already started) and starts the handover detection procedure
towards the BSC.

NOTE: Theactivation for synchronous handover can be used for pseudo synchronized handover.

4.1.5  Activation for Secondary Channels in Multislot Configuration

BTS activates the channel and starts transmission and reception on the traffic and SACCH channelsin the indicated
mode. Ciphering isapplied if so indicated in the encryption information.

If the BS and/or MS power elements and/or the Physical Context element are present, the reception if applicable and
transmission processes and the L 1-header of SACCH are initialized accordingly.
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4.1.6 Channel reactivation

Thisprocedure is used by BSC to request areactivation of an active channel. During the reactivation, information
flows, e.g., user information such as speech or data, that are common for the two phases of operation, are not
interrupted.

BSC initiates the procedure by sending a CHANNEL ACTivation message to BTS where the activation type indicates
"reactivation”, the BTS shall reactivate the channd with the new parameters. After having successfully reactivate the
channd with the parameters supplied the BT S responds with a CHANNEL ACTivation ACKnowledge message to
BSC.

M3 BT3 B3C

CHANMNEL ACT
-

CHANMEL ACT ACEK

Figure 4.4

If the TRX for some reason cannot reactivate the channd as requested in the CHANNEL ACTIVATION message, the
TRX shall return a CHANNEL ACTivation Negative ACKnowledge message with the most appropriate cause value.
Jubs ETS ESC

CHANMEL ACT
-

CHANMNEL ACT MNACEK

=

Figure 4.5

4.2 Channel MODE MODIFY

This procedure is used by BSC to request a change of the channel mode and/or a change between uni-directional and bi-
directional channd types of an active channel. In addition, for secondary channelsin amultidot configuration, the
procedure can be used by BSC to request a change in the encryption information of an active channdl.

BSC initiates the procedure by sending a MODE MODIFY message to BTS. The message contains the new mode to be
used. After having changed to the new mode, BTS respondswith aMODE MODIFY ACKnowledge message to BSC.
Juks ETS ESC

MODE MODIFY
-

MODE MODIFY ACK

Figure 4.6

If the TRX for some reason cannot modify the channdl asrequested in the MODE MODIFY message, the TRX shall
return a MODE MODIFY Negative ACKnowledge message with the maost appraopriate cause value.
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M3 BT3 B3C

MODE MODIFY
-

MODE MODIFY NACK

-

Figure 4.7

4.3 Handover detection

This procedure is used between the target BTS and BSC when ahanded over M'S accesses the new BTS.

The procedure isinitiated by BTS upon detection of an MS on a channel activated for handover as described in
clause 4.1.3 for the asynchronous handover and in clause 4.1.4 for synchronous handover.

In case of an asynchronous handover, BTS builds the PHY sical INFOrmation message as specified in GSM 04.08,
sends the message to MS in unacknowl edged mode on the main signalling link and startstimer T3105. A HANDOver
DETection messageis sent to BSC. This message contains the measured delay of the access burst. If thetimer expires
before the reception of a correctly decoded frame from MS, BTS repeats the PHY Sical INFOrmation messageto MSas
specified in GSM 04.08. If the PHY sical INFOrmation message has been repeated Ny1 times without a correctly
decoded frame being received from M S, the BT S shall send a CONNECTION FAILURE message to BSC with the
cause value "handover access failure'.

In case of a synchronous handover, BTS only sends a HANDOver DET ection message to BSC (no PHY sical
INFOrmation message sent to MS). If the handover detection is based on the detection of an handover access burst with
the correct handover reference, see clause 4.1.4, the measured delay of the access burst is included in the HANDOver
DETection message.

MS ETS B3C
HANDO ACCESS
__________ - HANDO DET
PHY INFO >
-
Figure 4.8

4.4 Start of encryption

This procedure is used to start encryption according to the procedure defined in GSM 04.08.

The procedureisinitiated by BSC upon reception of the CIPHER MODE COMMAND message from MSC (see
GSM 08.08).

BSC sends the ENCRyption CoMmanD message to therelevant TRX and channdl. In case of a Multislot configuration
the messageis sent only to the TCH used as amain channel (defined in GSM 05.02). The message contains all
information required to select and load the user data and encryption device with the appropriate key and a so the
complete Ciphering Mode Command message to be sent to MS.

After receipt of this message, TRX sends the CIPHering MODe CoMmanD message to MSin unciphered form and
starts deciphering as described in GSM 04.08 and GSM 03.20. The start of deciphering and the sending of the
Ciphering Mode Command message to MS must be done simultaneously.

When receiving the CIPHering MODe CoMmanD, M S darts both deciphering and enciphering and sends the
CIPHering MODe COMplete message.

TRX starts enciphering upon reception of any correct layer 2 frame which isreceived after start of deciphering.
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Juk] ETa B3C
ENCE CHD
[pending LZ framwes) | <
= = = = = = = = = =
CIPH MODE CHD
= [start deciphering)

correct LEI frame
—————————— >| Istart enciphering)

CIPH MOD COHM CIPH HMOD COM
—————————— o - - - = = = = - -

Figure 4.9

If the TRX for some reason can not perform the enciphering as requested in the ENCRY PTION COMMAND, the TRX
shall return an ERROR REPORT message, e.g., with the cause "Encryption algorithm not implemented".

M3 BT3 B3C

ENCE CHMD

ERROR REPORT

Figure 4.10

4.5 Measurement reporting

These procedures are used to report to BSC all parameters and measurement results required by BSC for handover
requirement determination. One procedure is also used to report to the BSC extended measurements made by Mobile
Stations.

MS measures downlink received signal level and quality from the serving cell and received signa level from
surrounding cells as defined in GSM 05.05 and GSM 05.08. The measurement results are reported in Measurement
Report messages sent in every SACCH block (every 480 ms) or, in case SACCH isused dso for other sgnalling, in at
least every second SACCH block (every 960 ms).

In addition, the MS which implements ECSD options shall use fast inband procedure for downlink quality reporting if
the use of such procedure has been ordered by the BSC.

The TRX measures thereceived signal level and the quality on the uplink of the current channel. The averaging period
isone SACCH block period (same as the basic period for MS).

These measurements made by MS and TRX form the basic raw data for the handover algorithmsin BSC/MSC. The
support of forwarding thisraw data over the A-bisinterface is mandatory for both BTS and BSC. The procedureto be
used for this basic measurement reporting isdefined in clause 4.5.1.

In addition, the BTS and BSC may optionally support some pre-processing in BTS of these basic measurements. The
additional and optional procedures required to support this pre-processing are defined in clause 4.5.2.

Extended measurements made by M S shall be forwarded to the BSC, using the same procedure as for 'normal’
measurements. This caseis described in clause 4.5.3.
45.1 Basic measurement reporting

Thisprocedure isused by BTS to report the results of the basi ¢ radio measurements made by MS and TRX according to
GSM 05.08 and GSM 05.05. The support of this procedure ismandatory in all BTS:sand al BSC:s. It isthe default
procedure to use unless otherwise indicated (see clause 4.5.2.1).

TRX reports all these measurementsin MEA Surement RESult messages to BSC. The sending of the MEA Surement
RESult messages is synchronized with the reception of SACCH blocks from MS.
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If an uplink SACCH block does not contain a MEA Surement REPort or an EXTended MEA Surement REPort (see
clause 4.5.3) from MS (e.g. when it sends a short message), only the uplink measurement results are included with an
indication that the M'S measurements are missing.

M3 ETA B3C
[perform uplink
measurements)
MEALZ REP HELS RES
= =
[perform uplink
measurements)
MEALZ REP HELS RES
= =
[perform uplink
measurements)
[no meazs repl MEAZ REZ (no M3 rep)
—————————— > >
[perform uplink
measurements)
MEALZ REP HELS RES
= =
Figure 4.11

45.2  Measurement pre-processing

These additional and optional procedures areincluded to support some pre-processing in BTS of radio measurement
data. When used, they may replace the basic procedure defined in clause 4.5.1. However, it shall be possible to change
back to the basic procedure.

Pre-processing in BTS must not affect the procedures on the A interface (e.g. the Handover Candidate Enquiry
procedure).
45.2.1 Pre-processing configuration

This procedure is used by BSC to modify the pre-processing parameters according to reported communication
conditions (e.g. degradation of the communication).

In order to change the parameters, BSC sends a PREPROCESS CONFIGURE message to BTS.
A parameter setting in the PREPROCESS CONFIGURE message indicates if the basic procedure defined in

clause 4.5.1 or pre-processing is to be used.
ETS ESC

FREFPECZ. CONFIG.
-

Figure 4.12

4522 Pre-processed measurement reporting

Thisprocedureisused by BTS to report the results of measurement pre- processing.

To report theresults, BTS sends a PREPROCESSED MEASUREMENT RESULT message to BSC.
The conditionsto send the message are set in the PREPROCESS CONF GURE message.
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M3 BTa B3C
perform uplink
measurements and
M3 measurement
pre-processing
MELZ REFP
>| PEEPEROC MELS RES
>
perform uplink
measurements and
HELS EREF M3 measurement
= pre-processing
[no meas repl
—————————— >
MELZ EREF
»| PREPROC MELS RES
>

Figure 4.13

4.5.3 Extended measurement reporting

This procedure is used by BTS to report the results of the extended measurements made by M S according to
GSM 05.08.

If an uplink SACCH block containsan EXTended MEASurement REPort from MS; it shall be forwarded to the BSC
using the same procedure as when reporting regular measurement reports from an MS. Though, no measurement pre-
processing is possible.

Juks] BT B3
[perform uplink
measurements)
MELZ REP MELZ REZ
i =
[perform uplink
measurements)
EXT MELZ REF MELZ REZ
= =
[perform uplink
measurements)
MELS REP MELZ RES
= =
[perform uplink
measurements)
[no meas repl MEAZ REZ (no M3 rep)
—————————— > >
Figure 4.14
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4.6 Deactivate SACCH

This procedure is used by BSC to deactivate the SACCH at BTS according to the Channd Release procedure defined in
GSM 04.08.

When sending the Channel Release message to MS, BSC also sends the DEACTIVATE SACCH message to BTS to
deactivate the SACCH (see GSM 04.08, Channd Release procedure).

M3 BT B3C
| CHAW REL
- - - - = = = - - = € - - - - = = - -

DEACT ZACCH

Figure 4.15

4.7 Radio channel release

This procedure is used by BSC to release aradio channel which isno longer needed.

When an activated radio channel is no longer needed, BSC sends an RF CHANNel REL ease message to the relevant
TRX and channel. After having released the addressed resources, the BTS sends a RF CHANnel REL ease
ACKnowledgeto BSC.

BT3 B3C

RF CHAN REL
<

RF CHAN REL ACK

Figure 4.16

4.8 MS power control

This procedure is used by BSC to set the MS power level or the parametersrequired by TRX for the control of MS
power.

Theinitia parametersare set by BSC in the CHANNEL ACTIVATION message (see Channd Activation procedure).
If these parameters are to be changed for an active channd, BSC sendsaMS POWER CONTROL messageto TRX.

The support of the power control performed by BTS s optional.

If power control is supported by BTS and it isto be used, thisisindicated by optional parametersinthe MS POWER
CONTROL message (or the CHANNEL ACTIVATION message). Based on the measurements performed on the
uplink, TRX then attempts to keep the power control parameters within the limits set by the MS POWER CONTROL
message (or by the CHANNEL ACTIVATION message) by changing the MS Power Levd field of the L1 header sent
to MSin each SACCH block. M S confirms the power in the uplink L1 header.

When the BTS supports MS power control the BSC can modify the MS power parameters during the connection (e.g.
because of a classmark change) by sending aMS POWER CONTROL message containing the new parameters.

The MS POWER CONTROL and the CHANNEL ACTIVATION message must aso contain a maximum power
permitted for the MS.

In addition, the BTS which implements ECSD option shall use fast inband procedure for fast power control if the use of
such procedure has been ordered by the BSC.
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M3 BET3 B3cC
M3 POWER CONTEROL

Li-header et

< [keep parameters
[ALCCH) within limits set
Ll-header by message)

<
[SLCCH)

Figure 4.17

4.9 Transmission power control

Thisisan optional procedure which is used between BSC and BTS to set the TRX transmission power level or the
parametersrequired by TRX for the control of TRX transmission power.

Theinitia parametersare set by BSC in the CHANNEL ACTIVATION message (see Channd Activation procedure).
If these parameters are to be changed for an active channd, BSC sends aBS POWER CONTROL message to TRX.

The support of the power control and the fast power control performed by BTS are optional.

If power control issupported by BTS and it isto be used, thisisindicated by optional parametersin the BS POWER
CONTROL message (or the CHANNEL ACTIVATION message). Based on the Measurement Report messages sent by
MS, the TRX will then attempt to keep the power control parameters within the limits set in the BS POWER
CONTROL message (or by the CHANNEL ACTIVATION message) by changing the transmitted power on that
channel.

Basad on the Fast Measurement Report messages sent by MS, the TRX will then attempt to keep the power control
parameterswithin the limits set in the BS POWER CONTROL message (or by the CHANNEL ACTIVATION
message) by changing the transmitted power on that channel.

If fast power control mechanism is supported by BTS and isto be used, thisisindicated by optional paramtersin the BS
POWER CONTROL message (or by the CHANNEL ACTIVATION message).

The maximum power of the TRX is determined from network planning criteria. However, BSC may indicate alower
maximum power in the BS POWER CONTROL message (or the CHANNEL ACTIVATION message).
ETS ESC

B3 POWEER CONTROL
-

Figure 4.18

4.10 Connection failure

Thisprocedure isused by BTS to indicate to BSC that an active connection has been broken (e.g. dueto aradio link
failure as defined in GSM 05.08).

When BTS detects that a connection has been broken, BTS sends a CONNection FAILure INDication message to BSC
with the most proper cause value. Further actions are defined in GSM 04.08.

Some possible cause values are;
- radiolink failure (as defined in GSM 05.08);
- hardwarefailure (e.g. transcoder failure);

- €t
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BET3 B3C
CONI FAIL IND

Figure 4.19

4.11 Physical context request

Thisisan optional procedure which allows the BSC to obtain information on the "physical context" of aradio channe
just prior to a channd change. This information may be forwarded to the new TRX (possibly in another collocated cell).

The procedureisinitiated by BSC sending a PHY sical CONTEXT REQuest message to TRX. TRX respondswith a
PHY sical CONTEXT CONFirm message which contains information on the "physical context” of the channd.

BT3 B3C
PHYS COWTEXT REQ

<

PHYS COMTEXT CONF

-

Figure 4.20

4.12  SACCH information modify

This procedure is used by the BSC to modify the SACCH filling information (System Information) sent on an
individual SACCH channel. For this purpose, the BSC sends a SACCH INFO MODIFY message to the BTS. The
SACCH filling information as given in the SACCH INFO MODIFY message shall be used on the indicated channel
until the channel isreleased or the information is changed by another SACCH INFO MODIFY message.

BT3 B3C
FACCH INFO MODIFY

-

Figure 4.21

4.13 Talker detection

The procedure is used by the BTS during the period the channdl is activated for a voice group call. Upon detection of an
MS on a channel activated for group call as specified in clause 4.1, the BTS buildsthe VGCS UPLINK GRANT
message as specified in GSM 04.08, sends the message to the MS in unacknowl edged mode on the main signalling link
and gartstimer T3115. A TALKER DETection messageis sent to the BSC. This message contains the measured delay
of the access burst. If thetimer expires before thereception of a correctly decoded frame from the MS, the BT S repeats
the VGCS UPLINK GRANT message to the M S as specified in GSM 04.08. If the VGCS UPLINK GRANT message
has been repeated Ny2 times without a correctly decoded frame being received from the M S, the BTS shall send a
CONNECTION FAILURE INDICATION message to the BSC with cause value "talker access failure”.

M3 ET3 B3C
TPLINE ACCESS

—————————— »| TALEER DET
V23 UPLINE GRANT >

Figure 4.22
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4.14 Listener detection

The procedure is used by the BTS during the period the channd is activated for a voice group call. Upon detection of an
uplink access having the valuereserved for replying to an uplink access request as specified in clause 4.1. The BTS
builds the LISTENER DETection message and sends the message to the BSC. This message contains the measured
delay of the access burst.

M3 BT3 B3cC

UPLINE RCCESS
__________ »| LISTEMEE LDET

Figure 4.23

4.15 Remote Codec Configuration

This procedure is used by the BT S to report to the BSC the codec information received from the remote BSS prior to a
MultiRate Codec TFO establishment or within TFO. Thisinformation can be used by the BSC to solve potential codec
type and codec mode mismatches.

Figure 4.24

4.16  Round Trip Delay Report

This procedure is used by the BTS to report to the BSC the BTS to Transcoder or BTSto Remote BTS round trip
transmission delay. Thisinformation can be used by the BSC to set the correct timing for a pre-handover warning and to
optimise the AMR Configuration and/or Adaptation agorithm.

BTS B3C
[}
[}
1
1

I =

Figure 4.25

4.17  Pre-handover Warning

This procedure is used by the BSC to notify the serving BT S that a handover is going to be performed and alow the
serving BT S to take the necessary stepsin preparation of the handover (adaptation freezing for MultiRate Codec, TFO
discontinuation,....). The Pre-handover Warning may disable (withdraw the "general authorisation” of ) the RATSCCH
mechanism between BTS and MSfor awhile or permanently to ensure consistent configurationsin BSC, BTSsand MS
during and after handover. The BSC shall provide to the BTS the codec configuration parameters after Handover.

In case the announced handover has failed, the BSC sends the Pre-handover Notification again to the serving BTS, this
time with the codec configuration parameters as before the handover attempt in order to re-establish the BTS operation
(adaptation enable for MultiRate Codec, TFO enable, RATSCCH authorisation, ...).
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Figure 4.26

4.18 MultiRate Codec Configuration Change

This procedureis used by the BSC to authorise the BTS to change the MultiRate Codec Configuration to solve a codec
mismatch prior to TFO establishment or within TFO. The BTS shall use the RATSCCH inband signalling with the MS
as defined by Rec GSM 05.09.

Once the MultiRate Codec Configuration has been changed, the BTS shall send a MultiRate CODEC MOD ACK to the
BSC to acknowledge the execution of the codec change. The MultiRate CODEC MOD ACK contains the final
MultiRate Codec configuration.

M= ETS BSC
1 1
| MultiRate CODEC MOD REQ |
1 { _______________________ 1

RATSCCH SEQUENCE (GSM 05.00) ! i

— - oI D T 51 |
' '
| MultiRate CODEC MOD ACK |
| T T T >
1 1

Figure 4.27

If for any reason, the BTS isnot able to compl ete the MultiRate Codec Configuration change, it should send a
MultiRate CODEC MOD Negative ACK with the most appropriate cause.

M3 ETS E3C
1 1
| MultiRate CODEC MOD REQ |
I{: ________________________ 1

Failed Configuration Change i i

- — — — = — = = = = - - - - =1 !
i i
! MultiRate CCDEC MOD NACE |
§TTTTTT T >
1 1

Figure 4.28
Possible causes are:

thd

4.19 MultiRate Codec Configuration Change Performed

This procedure is used by the BTS to report to the BSC that a MultiRate Codec Modification was performed using the
RATSCCH in-band signalling capability. The BTS shall report the MultiRate codec configuration after the completion
of the procedure.

Figure 4.29
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4.20 TFO Report

This procedure is used by the BTS to report to the BSC that TFO (based on AMR) is established, or isnot in operation
anymore.

Figure 4.30

4.21  TFO Modification Request

This procedure is used by the BSC to change the TFO configuration while operating with AMR: enabling or disabling
TFO.

This procedure shall be used only during an established call. At call setup, Channel Activation procedure shall be used.
During an in-call modification from data to speech, Mode Modify procedure shall be used.

BTS BSF
| TFO MODIFICATICN REQUEST !
| S mmomoooooo o :
Figure 4.31
5 Common channel management procedures

5.1 Channel request by MS

The procedure isinitiated by TRX upon detection of arandom access from an MS (CHANnel REQuest message from
MS). TRX then sendsa CHANnNe ReQuireD message to BSC containing the Request Reference parameter (random
number selected by MS plus some low order bits of the TDMA frame number for the access) and the measured delay of
the Access Burst.

ok ETa B3C
CHAN REQ
————————— > CHAN RQD
=
Figure 5.1
5.2 Paging

This procedure is used to request the paging of one mobile station on a given paging subchannel.

The paging of an MSisinitiated by BSC sending a PAGing CoMmanD message to BTS. The message containsthe MS
identity (TMS! or IMS]), the paging population number of the MS, optionally an indication for the MS about which
combination of channdswill be needed for the subsequent transaction related to the paging and optionally an indication
of theeMLPP priority of the call.

The PAGing REQuest messages to be sent on theradio path are built and sent by BTS.
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The use by BTS of the"extended paging" facilities and the general downlink scheduling of the downlink CCCH is
operator dependant and is not specified in thisGTS. This process may also be influenced by O& M procedures.

M3 ETS B3
FPLGING
{ _______
Fis CHD
<
(build and sche-
Pis BREQ dule PALG REQ)
<
Figure 5.2

5.3 Delete indication

This procedure is used by BTS to indicate that due to overload on the downlink CCCH, an IMMEDIATE ASSIGN
COMMAND has been deleted.

For that purpose BTS sendsa DELETE INDication message to BSC.

ET3 B3C
DELETE IND

Figure 5.3

54 CCCH load indication

Thisprocedure isused by a BTS to inform the BSC of the load on a particular CCCH timeslot.

The CCCH LOAD INDication message is sent regularly from BTSto BSC if the load exceeds some value set by O& M.
The sending rate is also set by O& M.

BTa B3C
CCCH LOAD IND
>
Threshold and
period =s=et by
ogM
CCCH LOAD IND
>

Figure 5.4

5.5 Broadcast information modify
This procedure is used by BSC to indicate to BTS the new information to be broadcast on BCCH.

For that purpose, BSC sends a BCCH INFOrmation message to BTS.
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ET3 B3C
BECCH INFO

Figure 5.5

5.6 Short Message Cell Broadcast

Short Message Service Cell Broadcast messages are sent to BTS as SMS BROADCAST REQUEST or SMS
BROADCAST COMMAND messages.

With the SMS BROADCAST REQUEST mode of operation, the BSC handles the queuing, repetition and transmission
of the messages taking the capacity of the CBCHs (basic and extended channdl (see GSM 05.02)) into account. The
BSC is dso responsible for the segmentation of the SMS Cell Broadcast messages on the Radio interface:

M3 BTS BIC
SMI3 BROADCAST REQ
CECH block n <
{ _________
Figure 5.6

With the SMS BROADCAST COMMAND mode of operation, the BSC can request the broadcast of a complete Cell

Broadcast message. The BSC handles the queuing, repetition and transmission of the messages taking the capacity of

the CBCHs (basic and extended channel [see GSM 05.02]) into account. The BSC is respons ble for the segmentation
of the SMS Cédll Broadcast messages on the Radio interface:

Juks] ETS BESC
M2 BEROADCAST CMD
[ZM3CE meszadge)
CECH block 1 <
{ _________
CECH block 2
{ _________
CECH block 3
{ _________
CECH block 4
{: _________

Figure 5.7

With the SMS BROADCAST COMMAND mode of operation, the BSC can a so set the BTS broadcast default mode.
The BTSisthen responsible for transmission of a default message when no other message is to be broadcast.

M3 BT3 B3cC

3M3 BROADCAST CHD
[Default SM3CE message)
<
In all empty transmwmission slots

CBECH block 1

{: _________
CECH blaock 2

{: _________
CECH block 3

{: _________
CECH block 4

{: _________

Figure 5.8
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Even though BSC handles the transmission of messages taking the capacity of CBCH into account, BTS can indicate to
BSC if an overflow or underflow situation is about to happen in the CBCH. With the CBCH LOAD INDICATION
mode of operation, the BTS can request immediate broadcast of m (=amount indicated in the CBCH Load Information
element) scheduled SMSCB messages in the underflow situation. BSC shall transmit m scheduled messages and after
that continue the broadcast of messages according to its own timetable. If BTS requests more messages than BSC is
possessing, then BSC shall transmit only the amount it is possessing. CBCH LOAD INDICATION mode of operation
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could only be applied when DRX mode isused (see GSM 04.12).

MS

Ma

With the CBCH LOAD INDICATION mode of operation, the BTS can also request immediate stop of broadcast for a
period of m (=amount indicated in the CBCH Load Information element) message slots in the overflow situation. BSC
shall stop the broadcast for a period of m message dots and after that continue the broadcast of messages according to

its own timetable.

CECH block n

BTS

CECH LoAD TINMND
undertlow

BTE BE

CBCH LOAD IND
(underflow)

SMS BEOADCAZT CMD 1
(BMSCE messadge)

aMa BRDAD(.]AST CMD m
(BMSCE messade)

CECH bleock 1 =
CBECH block 2
CBECH block 3
CECH block 4
Figure 5.9
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M3 ET3 BEC
CECH LoAD IND
(owvertlow)

Pericd of m
messagqe slots

SMS BROADCAST REQ)
CBCH block n e

{_ — e
M3 ETS ESC
CBCH LOAD IND
(overflow)
__________________ }
Pericd of m
messadge slots
SME BROADCAST CMD
(BMSCE messadge)
< CBCH block 1 ettt bt
CBCH block 2
.<_ — — — — — — — —
CBCH block 3
.<_ — — — — — — — —
CBECH block 4
.<_ — — — — — — — —

Figure 5.10

5.7 IMMEDIATE ASSIGNMENT

This procedure is used by BSC to request the transmission of an immediate assign message on downlink CCCH. To
initiate the immediate assign, the BSC sends an IMMEDIATE ASSIGN COMMAND message. The message contains
the complete immediate assign message as defined in GSM 04.08 (IMMEDIATE ASSIGNMENT or IMMEDIATE
ASSIGNMENT EXTENDED or IMMEDIATE ASSIGNMENT REJECT) with the "Page Mode" element set to the
value "no change". Upon receipt of the message, the BTS may transmit the immediate assignment message asreceived
or combine several to construct the IMMEDIATE ASSIGNMENT EXTENDED or IMMEDIATE ASSIGNMENT
REJECT. The BTS may also update the "Page Mode" element before transmission.

The IMMEDIATE ASSIGNMENT EXTENDED message is either sent by the BSC in the IMMEDIATE ASSIGN
COMMAND, or built by the BTS from up to two IMMEDIATE ASSIGN COMMAND messages.

The IMMEDIATE ASSIGNMENT REJECT message is either sent by the BTS asreceived in the IMMEDIATE
ASSIGN COMMAND message or built by the BTS from the contents of two or more IMMEDIATE ASSIGN
COMMAND messages. For thelatter case the BTS may consider request references with identical contentswithin the
same message as duplicates and all but one may be suppressed.

M3 BT3 B3cC
INM a33 CHD

immediate assign |«

message

Figure 5.11
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5.8 Notification

This procedure is used to request that notification be performed by the BTS. The BSC indicates the exact action
required by the BTS in the command indicator.

The NOT I Fication messages to be sent on the radio path are built and sent by BTS.
The BSC manages the NCH DRX information whilst the BTS manages the scheduling of the messages on the NCH.

ok BETS B3C
WECE ASSIG REQ
{ _______
WOTIF CHD
<
(build and sche-
NOTIF dule NOTIF)
<
Figure 5.12

If the BTS for some reason can not perform the notification commanded by the BSC, then the BTS shall return an
ERROR REPORT message with the relevant cause value.

bS] ETS BaC
MNOTIF CHMD
-
ERROR REFPORT
————————— >
Figure 5.13
6 TRX management procedures
6.1 Radio resource indication

This procedure is used to inform BSC on the interference levels on idle channels of a TRX.

In the RF RESource INDication message, TRX reportsthe interference leve for each of the channels which have been
idle (not active) for the whole measurement period. See also GSM 08.08, clause 3.1.3.1 and GSM 05.08, clause 3.1 €)

of appendix A.
The RF RESource INDication message is sent regularly with arate set by O& M.

BTS B3C

[perform interf.
measurements)

EF REZ IND

period
set by O&H [perform interf.
measurements)

EF REZ IND

Figure 6.1

ETSI



(GSM 08.58 version 8.4.0 Release 1999) 32 ETSI TS 100 596 V8.4.0 (2000-10)

6.2 SACCH filling information modify

Thisprocedure is used by BSC to indicate to BTS the new information to be used asfilling information on SACCHs.
For that propose BSC sends a SACCH FILLing message to BTS.

BET3 B3C
3ACCH FILL

Figure 6.2

6.3 Flow control

This procedure is defined to give some degree of flow contral. It can be used for TRX processor overload, downlink
CCCH overload and ACCH overload.

The agorithm used in BSC to control the traffic flow is as follows.

Upon receipt of the first OVERLOAD message, BSC reduces the traffic by one step and startstimers T1 and T2.
During T1 all OVERLOAD messages areignored in order not to reduce the traffic too rapidly. Reception of an
OVERLOAD message after T1 but still during T2 will decrease the traffic by one more step and timersT1 and T2 are
restarted. This step by step reduction of traffic is continued until maximum reduction is obtained.

If T2 expires (i.e. no OVERLOAD message was received during T2), the traffic will be increased by one step and T2
restarted. This step by step increase of traffic will be continued until full 1oad has been resumed.

The number of steps and the method of reducing the load is considered to be implementation dependent. For example,
the amount of random accesses and thereby access grants can be reduced by use of the RACH Control parameters
(e.g. Access Control Class or Cell Barred) or the Cell Selection parameters (e.g. CELL-RESELECT-HY STERESIS or
RXLEV- ACCESS-MIN) in the system information messages of GSM 04.08.

BT3 BaC
CUERLOAD T1 Tz
> * * decrease; restart T14T:E
CUERLOAD
> ignore
COUERLOAD
> * * decrease; restart T14T:2
CUERLOAD
> ignore

—*—increase; restart T2

—— increase; full load again

Figure 6.3
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6.4 Error reporting

This procedure isused by BTS to report detected errors as described in clause 7 below if they cannot be reported by any
other procedure.

When TRX detects the reception of an erroneous message, it sends an ERROR REPORT message to BSC with the most
appropriate cause value. In order to identify the erroneous message, the Message Type, the Channel Number, the Link
Identifier and/or the complete erroneous message can be included.

BETS ESC

ERRCOE EREFORT

Figure 6.4

6a Location services procedures

These procedures arerelated to Location Services (LCS).

6a.1 LLP message transport

This procedure is used to convey L LP messages between the BT S-or Standalone Type B LMU and the BSC, as defined
in the Location Services (LCS) Stage 2 document GSM 03.71.

The sending entity (BSC, Standalone Type B LMU or BTS) sends a Location Information message containing an
embedded L LP message to the receiving entity (BSC, Standalone Type B LMU or BTS).

ETS or 3tandalone Type B LHU ESC
LOCATION INFORMATIOW

QR
LOCATICN INFOERMATICHN

Figure 6.5

7 Error handling

7.1 General
The procedures specified above apply to those messages which pass the checks described bel ow.
The behaviour of BSC in erroneous cases is implementation dependent.

The behaviour of BTS in erroneous cases is to ignore the message and to send areport to BSC. The report can be sent in
either of the following messages:

- CHANNEL ACTIVATION NACK in connection with channd activations;
- MODE MODIFY NACK in connection with a channel mode change;
-  ERROR REPORT in other cases.
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For procedures controlled by the BSC, and in particular procedures where the BSC sends a request for resources at the
BTS and waits for an acknowledge, the implementation in the BSC must provide means for avoiding deadl ock
stuations a the BTS as e.g. hanging resources.

7.2 Message discriminator error

A message with a non-specified message discriminator is erroneous.

7.3 Message type error

A message with anon-specified message type is considered correct, but isignored by BTS.

7.4 Message sequence error

A message with an existing message type which is not possible according to the specification and to the state of the
BTSiseroneous.

7.5 General information element errors
This category includes:

- Information element out of sequence;

- Abnormally duplicated element;

- Missing e ement.

A message with such an error is erroneous.

7.6 Mandatory information element errors

Thisincludes:
a) Non-existing element type.
b) Information length error.
¢) Content which does not comply with the specification (valuereserved for future useis considered as case d)).
d) Valueindicated asreserved for future use.
€) Bitsreserved for future use not set to 0.
f) Content complying with specification but incompatible with the state.
g) Content complying with the specification but inconsi stent.
All cases except €) are considered erroneous.

In case e), BTS simply ignores thereserved (RFU) bits.

7.7 Optional information element errors

The same categories of errorsasin previous clause apply.
In cases other than b), ), f) and g), BTSignores the element and processes the rest of the message.

Cases b), f) and g) are considered erroneous.
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In case ), BTSignoresthe reserved (RFU) bits.

7.8 Conditional information element errors
The same categories of errorsasin clause 7.6 apply.
If the conditions for presence of the e ement are met, the same erroneous cases asin clause 7.6 apply.

If the conditions for presence of the e ement are not met, the same erroneous cases as in clause 7.7 apply.

8 Message formats and contents

This clause defines the format and contents of the messages sent over the A-bis interface. Similar coding principles as
in recs. 04.08 and 08.08 are used.

For each message, the contained Information Elements arelisted. For each Information Element, the following
information is given:

- Name of Information Element;
- Reference clause for the coding of the Information Element;
- Presence condition for the Information Element;
M  Mandatory, must aways be present;
receiver: if not present, consider message erroneous;
CConditional, presence depending on e.g.
a) value of other element;
b) presence of optional element;
receiver: if not present when condition met, consider
message erroneous, €l se accept message;
O Optional, receiver: present or not, accept message;

Format of Information Element:

T Type only, fixed length, only Element Identifier;

Vv Value only, fixed length, no Element Identifier included,

TV Type and Value, fixed length, Element Identifier included;

TLV  Type, Length and Value, variable length, Element Identifier and Length Indicator included;
- Total length of Information Element; for variable length, lower and upper limits.
NOTE: Maximum message length is determined by the N201 parameter of GSM 08.56.

In amessage, the message discriminator istransmitted first. The purpose is to distinguish between transparent messages
(T-bit set to 1) and non-transparent messages (T-hit set to 0) and al so between messagesrelated to Radio Link Layer
Management, Dedicated Channd Management, Common Channel Management and TRX Management. The octets are
sent in the order shown in the description of the messages and information elements.
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8.1 Transparent messages

Transparent messages are used at the A-bis interface to convey layer 3 messages for theradio interface as defined in
GSM 04.08 and for which BT S has to take or has taken no specific action. The T- bit of the Message Discriminator is
setto 1.

In the uplink direction (messages from MS), all messagesreceived in |- frames and all messages received in Ul-frames
except for the MEA Surement REPort message are considered as transparent. They are forwarded to BSC as DATA
INDication and UNIT DATA INDication messages respectively.

In the downlink direction (messagesto MS) all messages as defined in GSM 04.08 are transparent except for the
following messages, which are replaced by BSC-BTS specific messages over the A- bisinterface and where BTSwill
send the corresponding L3 message over the radio interface after the necessary actions have been taken:

Messageto MS Replaced on A-bis interface by

ClPHering MODe CoMmanD ENCRyption CoMmanD

PAGing REQuest PAGing CoMmanD

NOTIFication NOTIFication CoMmanD

SYSTEM INFOrmation BCCH INFOrmation and SACCH FILLing
EXTENDED MEASUREMENT ORDER  SACCH FILLing

Immediate assign (3 types) IMMEDIATE ASSIGN COMMAND

Transparent messages are sent by BSC as DATA REQuest or UNIT DATA REQuest messages.

8.2 Non-transparent messages (BSC-BTS specific messages)

These messages are used over the A-bis interface for messages on which BTS hasto take some action (BSC to BTS
direction) and for messages which are theresult from actions taken by BTS (BTS to BSC direction). The T-bit of the
Message Discriminator is set to 0.

8.3 Radio link layer management messages

These messages arerelated to Radio Link Layer Management procedures. They all have the following general format:

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
(Information elements depending
on message type)
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The messages concerned are the following:

Message name Reference clause
DATA REQuest 831
DATA INDication 8.32
ERROR INDication 8.33
ESTablish REQuest 8.34
ESTablish CONFirm 8.35
ESTablish INDication 8.36
REL ease REQuest 8.3.7
RELease CONFirm 8.3.8
RELease INDication 8.3.9
UNIT DATA REQuest 8.3.10
UNIT DATA INDication 8311

8.3.1 DATA REQUEST

Thismessageis sent from BSC to BTS to request the sending of a message in acknowledged mode on aradio link layer

connection.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
L3 Information 9.3.11 M TLV >=3

8.3.2

layer connection.

DATA INDICATION

Thismessageis sent from BTS to BSC to indicate the reception of a message in acknowledged mode on aradio link

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
L3 Information 9.3.11 M TLV >=3

8.3.3 ERROR INDICATION
Thismessageis sent from BTS to BSC to indicate an abnormal case for aradio link layer connection.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH

Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
RLM Cause 9.3.22 M TLV 2-4
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Thismessageis sent from BSC to BTS to request the establishment of a multi-frame mode (acknowledged mode) link
layer connection on theradio path.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2

ESTABLISH CONFIRM

Thismessageis sent from BTS to BSC to confirm the establishment of aradio link layer connection in multi-frame
(acknowledged) mode.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2

ESTABLISH INDICATION

Thismessageis sent from BTS to BSC to indicate the establishment of aradio link layer connection in multi-frame
mode, initiated by an MS.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Link Identifier 9.3.2 M TV 2
L3 Information 9.3.11 [OJ0) TLV 3-23
1) The L3 Information field is present only if the SABM frame contained a non-empty

information field.

The "establish mode" parameter appearing in GSM 04.06 is used only on the MS side.

8.3.7 RELEASE REQUEST

Thismessageis sent from BSC to BTS to request the release of multi- frame mode of aradio link layer connection.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
Release Mode 9.3.20 M TV 2

RELEASE CONFIRM

Thismessageis sent from BTS to BSC to confirm therelease of multi- frame mode of aradio link layer connection.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
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This message is sent from BTS to BSC to indicate therelease of aradio link layer connection (initiated by MS).

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2

8.3.10 UNIT DATA REQUEST

Thismessageis sent from BSC to BTS to request the sending of a message in unacknowledged mode on aradio link
layer connection.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
L3 Information 9.3.11 M TLV 3-25

UNIT DATA INDICATION

Thismessageis sent from BTS to BSC to indicate the reception of a message in unacknowledged mode on aradio link
layer connection.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Link Identifier 9.3.2 M TV 2
L3 Information 9.3.11 M TLV 3-23

DEDICATED CHANNEL MANAGEMENT MESSAGES

These messages are related to Dedicated Channel Management procedures. They all have the following general format:

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2

(Information elements depending
on message type)
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The messages concerned are the following:

Message name Reference clause
CHANnNed ACTIVation 84.1
CHANnRe ACTIVation ACKnowledge 8.4.2
CHANnNed ACTIVation Negative ACK 8.4.3
CONNection FAILure INDication 8.4.4
DEACTIVATE SACCH 8.45
ENCRyption CoMmanD 8.4.6
HANDOver DETection 8.4.7
TALKER DETection 8421
LISTENER DETection 8.4.22
MEA Surement RESult 8.4.8
MODE MODIFY REQuest 8.4.9
MODE MODIFY ACKnowledge 8.4.10
MODE MODIFY Negative ACKnowledge 8.4.11
PHY sical CONTEXT REQuest 8.4.12
PHY sical CONTEXT CONFirm 8.4.13
RF CHANnNel RELease 8.4.14
MS POWER CONTROL 8.4.15
BS POWER CONTROL 8.4.16
PREPROCecc CONFIGure 8.4.17
PREPROCessed MEA Surement RESult 8.4.18
RF CHANnNe RELease ACKnowledge 8.4.19
SACCH INFO MODIFY 8.4.20
REMOTE CODEC CONFiguration REPort 8.4.23
Round Trip Delay REPort 8.4.24
PRE-HANDOver NOTIFication 8.4.25
MultiRate CODEC MODification REQuest 8.4.26
MultiRate CODEC MOD ACKnowledge 8.4.27
MultiRate CODEC MOD Negative ACK 8.4.28
MultiRate CODEC MOD PERformed 8.4.29
TFO REPort 8.4.30
TFO MODification REQuest 8.4.31
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8.4.1 CHANNEL ACTIVATION

This message is sent from BSC to BTS in order to activate aradio channel. The attributes of the channel are defined in
the message.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Activation Type 9.3.3 M TV 2
Channel Mode 9.3.6 M TLV 8-9
Channel Identification 9.3.5 o7) TLV 8
Encryption information 9.3.7 01l TLV >=3
Handover Reference 9.3.9 C 2 TV 2
BS Power 9.34 0O 3) TV 2
MS Power 9.3.13 0O 3) TV 2
Timing Advance 9.3.24 C3)4) TV 2
BS Power Parameters 9.3.32 0O 5 TLV >=2
MS Power Parameters 9.3.31 (OJN5)] TLV >=2
Physical Context 9.3.16 O 6) TLV >=2
SACCH Information 9.3.29 O 8) TLV >=3
uiC 9.3.50 0 9 TLV 3
Main channel reference 9.3.45 O 10) TV 2
MultiRate configuration 9.3.52 O 11) TLV >=4
MultiRate Control 9.3.53 0 12) TV 2
Supported Codec Types 9.3.54 0 12) TLV >=5
1) The Encryption Information element is only included if ciphering is to be applied.

2) The Handover Reference element is only included if activation type is handover.

3) If BS Power, MS Power and/or Timing Advance elements are present, they are to be
used to set the initial transmission power and the initial L1-header.

4) The Timing Advance element must be included if activation type is intra cell channel
change.

5) The BS and MS Power Parameters elements are included to indicate that BS and/or

MS power control is to be performed by BTS. The maximum power to be used is
indicated in the BS and MS Power elements respectively.

6) Optional element for additional physical channel information.
7) Included if compatibility with phasel is required.
8) Optional element for setting the SACCH filling information individually for this

channel. If this element is present, the SACCH filling information as given by this
element shall be used for this channel (replacing any SACCH filling information as
given by the SACCH FILLING message(s)) until the channel is released or the
information is changed by a SACCH INFO MODIFY message. (If this element is not
present, the SACCH filling as given by the SACCH FILLING message(s) shall be

used.)

9) The UIC element may be included for voice group calls. It is used in the same way
as the BSIC for decoding the random access bursts when decoding uplink access
bursts. If not included, the BSIC shall be used for decoding uplink access bursts.

10) Optional element for multislot operation, it may be used in case of power control in
the BTS.

11) Included if the Channel Mode indicates that a multi-rate speech codec is used.

12) Optionally included if the Channel Mode indicates that a multi-rate speech codec is

used and TFO control is required or to give to the BTS the possibility to change
autonomously the multi-rate codec configuration.

8.4.2 CHANNEL ACTIVATION ACKNOWLEDGE

Thismessageis sent from BSC to BTS to acknowledge that the requested channd activation has been completed
correctly.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Frame number 9.3.8 M TV 3
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The Frame Number dement is used by BSC to calcul ate the Starting Time parameter when required.

8.4.3 CHANNEL ACTIVATION NEGATIVE ACKNOWLEDGE
This message is sent from BTS to BSC to indicate that the channel activation could not be performed as requested.
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Cause 9.3.26 M TLV >=3

If the Channd Activation message was received with an erroneous Channe number information element, the Channe
Activation Negative Acknowledge message is returned with the Channel Number information el ement equd to the
received (and erroneous) Channd number and the Cause value "Mandatory Information Element Error” with
Diagnostics equal to the Channel number element identifier value.

8.4.4 CONNECTION FAILURE INDICATION
Thismessageis sent from BTS to BSC to indicate that an active connection has been broken for some reason.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Cause 9.3.26 M TLV >=3
8.4.5 DEACTIVATE SACCH
Thismessageis sent from BSC to BTS in order to deactivate the SACCH of an active channd.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
8.4.6 ENCRYPTION COMMAND
This message is sent from BSC to BT S to start ciphering mode operation.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Encryption information 9.3.7 M TLV >=3
Link Identifier 9.3.2 M TV 2
L3 Info (CIPH MOD CMD) 9.3.11 M TLV 6

The L3 Info dement contains the complete Ciphering Mode Command message as defined in GSM 04.08.
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INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Access Delay 9.3.17 (O] TV 2
1) The Access Delay element is included if the sending of the handover detection

message was triggered by the reception of a handover access burst with the correct

handover reference.

MEASUREMENT RESULT

(uplink) and to convey the measurement reports from MSreceived on SACCH and in the L1 headers.

8.4.9

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Measurement result number 9.3.27 M TV 2
Uplink Measurements 9.3.25 M TLV >=5
BS Power 9.34 M TV 2
L1 Information 9.3.10 O 1 TV 3
L3 Info (MEAS REP, EXT MEAS 9.3.11 01 TLV 21
REP or ENH MEAS REP)

MS Timing Offset 9.3.37 0 2 TV 2
1) The L1 Information element contains the last received L1-header (MS Power and

Timing Advance) from MS and the L3 Information element contains the complete
MEASurement REPort message EXTended MEASurement REPort message or
ENHanced MEASurement REPort message received from MS. They are included
only if received since last (EXTended/ENHanced) MEASurement RESult message.
2) MS Timing Offset can be optionally included to increase the accuracy of possible

distance measurements.

MODE MODIFY

This message is sent from BSC to BT S to request a change of channel mode of an active channd.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Channel Mode 9.3.6 M TLV 8-9
Encryption information 9.3.7 0 1) TLV >=3
Main channel reference 9.3.45 0o 2 TV 2
MultiRate configuration 9.3.52 O 3) TLV >=3
Multirate Control 9.3.53 0O 4) TV 2
Supported Codec Types 9.3.54 o 49 TLV >=5
1) The Encryption Information element is only included if ciphering is to be applied.

2) Optional element for multislot operation, it may be used in case of power control in
the BTS.

3) Included if the Channel Mode indicates that a multi-rate speech codec is used.

4) Optionally included if the Channel Mode indicates that a multi-rate speech codec is

used and TFO control is required or to give to the BTS the possibility to change
autonomously the multi-rate codec configuration.
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Thismessageis sent from BTS to BSC to confirm the change of channel mode of an active channdl.

8.4.11 MODE MODIFY NEGATIVE ACKNOWLEDGE
Thismessageis sent from BTS to BSC to indicate that the channel mode modification could not be performed as
requested.
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Cause 9.3.26 M TLV >=3
8.4.12 PHYSICAL CONTEXT REQUEST
Thismessageis sent from BSC to BTS to request the "physical context” of an active channdl.
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2

8.4.13

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2

PHYSICAL CONTEXT CONFIRM

Thismessageis sent from BTS to BSC as aresponse to a PHY sical CONTEXT REQuest message. The message
containsthe "physical context" information.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
BS Power 9.34 M TV 2
MS Power 9.3.13 M TV 2
Timing Advance 9.3.24 M TV 2
Physical Context 9.3.16 01 TLV >=2
1) Optional element for additional physical channel information.
8.4.14 RF CHANNEL RELEASE
Thismessageis sent from BSC to BTS to inform that aradio channel is no longer needed.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
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power.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
MS Power 9.3.13 M TV 2
MS Power Parameters 9.3.31 01l TLV >=2
1) If the MS Power Parameters element is present it indicates that the MS power
control is to be performed by TRX. The MS Power element then indicates the
maximum MS power to be used.

8.4.16 BS POWER CONTROL

This message is sent from BSC to BT S to change the TRX transmission power level or the parameters used by TRX to

contral itstransmission power.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
BS Power 9.34 M TV 2
BS Power Parameters 9.3.32 01l TLV >=2
1) If the BS Power Parameters element is present it indicates that the TRX transmission

power control is to be performed by TRX. The BS Power element then indicates the
maximum transmission power to be used.

8.4.17 PREPROCESS CONFIGURE
This message is sent from BSC to BT S to modify the pre-processing parameters used by BTS.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Preproc. Parameters 9.3.33 M TLV >=3
8.4.18 PREPROCESSED MEASUREMENT RESULT
This message isused by BTS to report the results of radio parameter pre-processing.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Preproc. Measurements 9.3.34 M TLV >=2

8.4.19 RF CHANNEL RELEASE ACKNOWLEDGE

Thismessageis sent from BTS to BSC as an acknowledge to a RF CHANnel REL ease message.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
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8.4.20 SACCH INFO MODIFY

Thismessageis sent from BSC to BTS to modify the SACCH filling information sent on an individual SACCH
channd. Thisnew SACCH filling information shall be sent on theindicated channel until the channd isreleased or the
information is changed by another SACCH INFO MODIFY message.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
System Info Type 9.3.30 M TV 2
L3 Info 9.3.11 01 TLV 22
Starting Time 9.3.23 0 2 TV 3
1) If the L3 Info information element is not included, this indicates that transmission of
the indicated message shall be stopped, i.e. message shall no longer be sent on this
channel.

2) The Starting Time element is optionally used to indicate when transmission of the
new information is to start and when transmission is to stop.

The System Info Type dement indicates the type of SYSTEM INFORMATION/EXTENDED MEASUREMENT
ORDER message which follows in the L3 Info field.

The L3 Information element contains the relevant SY STEM INFORMATION/EXTENDED MEASUREMENT
ORDER message as defined in GSM 04.08.

8.4.21 TALKER DETECTION

Thismessageis sent from BTS to BSC when BTS correctly receives on a channel activated for VGCS an access from
an MSindicating that it requires the uplink of the channel.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Access Delay 9.3.17 O 1 TV 2
1) The Access Delay element is included if the sending of the uplink access message

was triggered by the reception of an uplink access burst with the correct values.

8.4.22 LISTENER DETECTION

Thismessageis sent from BTS to BSC when BTS correctly receives on a channel activated for VGCS or VBS an
access from an MSindicating its presence on the channd.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Access Delay 9.3.17 o1 TV 2
1) The Access Delay element is included if the sending of the uplink access message

was triggered by the reception of an uplink access burst with the correct value.
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8.4.23 REMOTE CODEC CONFIGURATION REPORT

Thismessageis sent by the BTS to the BSC to report the codec information received from aremote BTS prior to TFO
establishment or in TFO.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Codec Configuration 9.3.55 M TLV >=3
Supported Codec Types 9.3.54 M TLV >=5

8.4.24 ROUND TRIP DELAY REPORT

Thismessageis sent by the BSC to the BT S to report the computed round trip transmission delay between the BTS and
the transcoder or between the BTS and the remote BTS when TFO is established.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Round Trip Delay 9.3.56 M TV 2

8.4.25 PRE-HANDOVER NOTIFICATION

Thismessageis sent by the BSC to the serving BTS to notify the BTS that an handover is going to be performed.
Itis aso sent by the BSC to the serving BTS if the announced handover has failed.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
MultiRateControl 9.3.53 M TV 2
Codec Configuration 9.3.55 M TLV >=3

8.4.26 MULTIRATE CODEC MODIFICATION REQUEST

Thismessageis sent by the BSC to the BT S to request and authorise the BT S to change the Multi-Rate codec
configuration using inband signalling message exchange.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
MultiRate Configuration 9.3.52 01 TLV >=4
1) Not included if the BTS can solve the codec mismatch for TFO establisment.

8.4.27 MULTIRATE CODEC MODIFICATION ACKNOLEWDGE

Thismessageis sent by the BTS to the BSC to acknowledge the performed change of the MultiRate Codec
configuration, when it was requested by the BSC with the MultiRate CODEC M ODification REQuest message

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
MultiRate Configuration 9.3.52 01 TLV >=4
1) Not included if the BTS can solve the codec mismatch for TFO establisment.
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8.4.28 MULTIRATE CODEC MODIFICATION NEGATIVE
ACKNOWLEDGE

This message is sent by the BTS to the BSC to report a failure to change the MultiRate Codec Configuration.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Cause 9.3.26 M TLV >=3

8.4.29 MULTIRATE CODEC MODIFICATION PERFORMED

Thismessageis sent by the BTS to the BSC to inform the BSC of a performed change of the MultiRate Codec
Configuration in case the BTS is generally authorised to perform this change and has initiated this on its own.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
MultiRate Configuration 9.3.52 M TLV >=4

8.4.30 TFO REPORT

Thismessageis sent by the BTS to the BSC to inform the BSC that Tandem Free Operation with AMR is established,
or isnot established anymore.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
TFO Status 9.3.57 M TV 1

8.4.31 TFO MODIFICATION REQUEST

Thismessageis sent by the BSC to the BT S to change the configuration of TFO while operating with AMR.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
MultiRateControl 9.3.53 M TV 2
Supported Codec Type 9.3.54 (OJ0)] TLV >=5
1) Optionally included if TFO is enabled within I.E. MultiRateControl.

COMMON CHANNEL MANAGEMENT MESSAGES

These messages are related to Common Channel Management procedures. They all have the following general format.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2

(Information elements depending
on message type)
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The messages concerned are the following:

Message name
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Reference clause

BCCH INFOrmation

CCCH LOAD INDication

CHANnNe ReQuireD

DELETE INDication

PAGING CoMmanD

NOTification CoMmanD
IMMEDIATE ASSIGN COMMAND
SMS BroadCast REQuest

SMS Broadcast Command

CBCH LOAD INDICATION

851
8.5.2
8.5.3
8.54
8.5.5
8.5.10
8.5.6
8.5.7
8.5.8
8.5.9
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8.5.1 BCCH INFORMATION
Thismessageis sent from BSC to BTS to indicate new information to be broadcast on BCCH.
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
System Info Type 9.3.30 M TV 2
Full BCCH Info (SYS INFO) 9.3.39 01 TLV 25
Starting Time 9.3.23 0 2) TV 3
1) If the Full BCCH information element is not included this indicates that transmission
of the indicated SYSTEM INFORMATION message shall be stopped.
2) The Starting Time element is optionally used to indicate when transmission of the
new information is to start or when transmission is to stop.

The System Info Type element indicates the type of SY STEM INFORMATION message which follows in the Full

BCCH Information € ement.

The Full BCCH Information element contains the relevant SY STEM INFORMATION message as defined in

GSM 04.08.

8.5.2

RACH, and paging, PCH).

CCCH LOAD INDICATION

Thismessageis sent from BTS to BSC to report the current load on the indicated CCCH timesl ot (random access,

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number (note) 9.3.1 M TV 2
RACH Load 9.3.18 c1 TLV >=8
Paging Load 9.3.15 C 2 TV 3
1) The RACH load information element is included only if the Channel number

information indicates "uplink CCCH".
2) The Paging load information element is included only if the Channel number
information indicates "downlink CCCH".

NOTE:

CCCH" or the"downlink CCCH" on that timesl ot number.
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8.5.3 CHANNEL REQUIRED

This message is sent from BTS to BSC to indicate the reception of a CHANnd REQuest message (specia access burst
message) from an MS.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Request Reference 9.3.19 M TV 4
Access Delay 9.3.17 M TV 2
Physical Context 9.3.16 01 TLV >=2
1) Optional element for additional physical channel information.

The Request Reference e ement contains the random access reference value sent by MS in the CHANnel REQuest
message and some low order bits of the absolute frame number for the reception of the access burst.

8.5.4 DELETE INDICATION

This message is sent from BTS to BSC to indicate the del etion of an access grant message (IMMediate ASSIGN) dueto
overload of downlink CCCH.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Full Imm. Assign Info 9.3.35 M TLV 25
8.5.5 PAGING COMMAND
This message is sent from BSC to BT S to request the paging of an MS.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Paging Group 9.3.14 M TV 2
MS Identity 9.3.12 M TLV 2-10
Channel Needed 9.3.40 01 TV 2
eMLPP Priority 9.3.49 0 2 TV 3
1) If the Channel Needed element is not present, the default value is assumed to be 00
(any channel).
2) If the eMLPP Priority is not present then the BTS does not include the eMLPP
priority in the radio interface message.

The Paging Group element is used by BTS to cal cul ate the correct DRX paging block to be used for the transmission of

the PAGing REQuest message as defined in GSM 05.02.

8.5.6 IMMEDIATE ASSIGN COMMAND
Thismessageis sent from BSC to BTS to request the transmission of an immediate assignment message.
INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
Full Imm. Assign Info 9.3.35 M TLV 25
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The Full Imm. Assign Info dement contains the relevant immediate assignment message as defined in GSM 04.08
(IMMEDIATE ASSIGNMENT or IMMEDIATE ASSIGNMENT EXTENDED or IMMEDIATE ASSIGNMENT
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REJECT) with the "Page Mode" e ement set to the value "no change”.

8.5.7

SMS BROADCAST REQUEST
This message is sent from BSC to BT S to request the sending of a Short Message Service Cell Broadcast message.

ETSI TS 100 596 V8.4.0 (2000-10)

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
SMSCB Information 9.3.36 M TV 24
SMSCB Channel Indicator 9.3.44 01l TV 2
1) The SMSCB Channel Indicator IE indicates the CBCH which shall be used for

broadcasting the data. If this information element is not present the basic CBCH
(see GSM 05.02) shall be used.

The SMSCB Information element contains the complete information to be broadcast on the CBCH as defined in

GSM 04.12 (including the Layer 2 header to be used on the radio path).

8.5.8 SMS BROADCAST COMMAND
Thismessageis sent from BSC to BTS to command Short Message Service Cell Broadcast.
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
CB Command type 9.341 M TV 2
SMSCB message 9.3.42 M TLV 2-90
SMSCB Channel Indicator 9.3.44 01 TV 2
1) The SMSCB Channel Indicator IE indicates the CBCH which shall be used for
broadcasting the data.
If this information element is not present the basic CBCH [see GSM 05.02] shall be
used.

The CB Command type | E contains the command to be performed, alowing the BSC to:

- reguest immediate broadcast i.e. transmission in the next CBCH opportunity;
- st the BTS broadcast default mode.

The SMSCB message | E contains the actual message to be broadcast on the CBCH i.e. amaximum of 88 octets of data.
The BTSisresponsible for performing the segmentation, building the block types and padding if necessary, see
GSM 04.12 for the message format on the radio path.

8.5.9 CBCH LOAD INDICATION

Thismessageis sent from BTS to BSC to indicate a CBCH underflow/overflow situation in the BTS and to request the

BSC to accelerate or pause the cell broadcast for a period indicated by BTS.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Channel number 9.3.1 M TV 2
CBCH Load Information 9.3.43 M TV 2
SMSCB Channel Indicator 9.3.44 01 TV 2
1) The SMSCB Channel Indicator IE indicates the CBCH which shall be used for broadcasting

the data. If this information element is not present the basic CBCH [see GSM 05.02]
shall be used.
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The CBCH Load Information element indicates the load situation in CBCH (underflow/overflow) and information
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about the requested accel eration/suspension period of cell broadcast.

8.5.10 NOTIFICATION COMMAND

This message is sent from BSC to BT S to request a change of natification for voice group call.

8.6

These messages arerelated to TRX Management procedures. They all have the following general format (no channel

ETSI TS 100 596 V8.4.0 (2000-10)

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y 1
Message type 9.2 M \% 1
Channel number 9.31 M TV 2
Command indicator 9.3.48 M 1) TLV 3-4
Group call reference 9.3.45 (0] TLV 3-10
Channel Description 9.3.46 O TLV 3-n
NCH DRX information 9.3.47 0] TLV 3
1) This information element indicates the type of command that is to be performed by

the BTS with respect to information contained in the rest of the message.

TRX MANAGEMENT MESSAGES

number included):

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M \% 1
Message type 9.2 M \% 1
(Information elements depending
on message type)
The messages concerned are the following:
Message name Reference clause
RF RESource INDication 8.6.1
SACCH FILLing 8.6.2
OVERLOAD 8.6.3
ERROR REPORT 8.6.4
8.6.1 RF RESOURCE INDICATION

Thismessageis sent from BTS to BSC to indicate theinterference level on idle channds of a TRX.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M \Y, 1
Message type 9.2 M \% 1
Resource Information 9.3.21 M TLV >=2
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8.6.2 SACCH FILLING

Thismessageis sent from BSC to BTS to indicate the new broadcast information to be used as filling information on
downlink SACCH.

The System Info Type dement indicates the type of SY STEM INFORMATION message which followsin the L3 Info

field.

The L3 Information e ement contains the relevant SY STEM INFORMATION message as defined in GSM 04.08.

8.6.3

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
System Info Type 9.3.30 M TV 2
L3 Info (SYS INFO) 9.3.11 01 TLV 22
Starting Time 9.3.23 0 2 TV 3
1) If the L3 Info information element is not included this indicates that transmission of

the indicated SYSTEM INFORMATION message shall be stopped.
2) The Starting Time element is optionally used to indicate when transmission of the
new information is to start and when transmission is to stop.

OVERLOAD

Thismessageis sent from BTS to BSC to indicate an overload situation. Possible cause values include;

- CCCH overload,

- ACCH overload;

- processor overload.

8.6.4 ERROR REPORT
This message is sent from BTS to BSC to report a detected error which cannot bereported in any other message.
INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Cause 9.3.26 M TLV >=3
Message ldentifier 9.3.28 01 TV 2
Channel Number 9.3.1 0 2 TV 2
Link identifier 9.3.2 0 3) TV 2
Erroneous Message 9.3.38 0 4 TLV >=3
1) Used to indicate which type of message was considered erroneous.
2) Used to indicate for which radio channel the error is reported.
3) Used to indicate for which radio L2 link the error is reported.
4) This element may be used to carry the complete erroneous message as it was
received from the BSC.

INFORMATION ELEMENT REFERENCE PRESENCE | FORMAT | LENGTH
Message discriminator 9.1 M Y, 1
Message type 9.2 M \% 1
Cause 9.3.26 M TLV >=3
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8.7 LOCATION SERVICES MESSAGES

These messages are related to Location Services (LCS).

8.7.1 LOCATION INFORMATION

This message is sent by the BSC, the BTS or Sandalone Type B LMU via Abis interface to convey an embedded LCS
LLP message.

INFORMATION ELEMENT REFERENCE PRESENCE FORMAT | LENGTH
Message discriminator 9.1 M V 1
Message type 9.2 M \% 1
LLP APDU 9.3.58 M LV 2-N
9 Information element codings

This clause contains the codings of the signalling e ements used. The following conventions are assumed for the
sequence of transmission of bits and bytes:

- Each hit position ishumbered as 1 to 8. 8 7 6 5 4 3 2 1

- Theleast significant bitisbit 1 and istransmitted first, followed by bits 2, 3, 4 etc.
- Inan dement, octets are identified by number. Octet 1 istransmitted first, then octet 2 etc.

- When afidd extends over more than one octet, the order of bit values progressively decreases as the octet
number increases. The least significant bit of the field isrepresented by the lowest numbered bit of the highest
numbered octet of the field.

- For variable length elements, alength indicator isincluded. Thisindicates the number of octets following in the
element.

- All spareor reserved bitsare set to O.

9.1 Message discriminator

A 1octet field is used in all messages to discriminate between Transparent and Non-Transparent messages and also
between Radio Link Layer Management, Dedicated Channel Management, Common Channel Management and TRX
Management messages.

8 7 6 5 4 3 2 1
Gr G6 G5 G4 G3 G2 a1

The T-hit is set to 1 to indicate that the message is to be/was considered transparent by BTS. All other messages shall
have the T-bit set to 0.

The G-hits are used to group the messages as follows:
G7G6G5G4G3G2G1  Message Group

0 reserved
1 Radio Link Layer Management messages
0 Dedicated Channel Management messages
0 Common Channd Management messages
0 TRX Management messages
0 Location Services messages

ereserved for future use.
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9.2 MESSAGE TYPE

The Message Type uniquely identifies the function of the message being sent. It isa single octet and coded in the

following way:

8 7 6 5 4

3
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EM Message type

Bit 8 isthe extension bit and isreserved for future use. The following message types are used (al other values are

reserved):

87654321 Message

0000----

0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011

0001----

0001
0010
0011
0100
0101
0110
0111
1001
1010
1011
1100
1101
1110
1111

Radio Link Layer M anagement messages:

- DATA REQuest

- DATA INDication

- ERROR INDication

- ESTablish REQuest

- ESTablish CONFirm

- ESTablish INDication
- RELease REQuest

- RELease CONFirm

- RELease INDication

- UNIT DATA REQuest
- UNIT DATA INDication

Reference

831
8.3.2
8.3.3
8.34
8.35
8.3.6
8.3.7
8.3.8
8.39
8.3.10
8311

Common Channel M anagement/TRX Management messages:

- BCCH INFOrmation

- CCCH LOAD INDication

- CHANnNd ReQuireD

- DELETE INDication

- PAGING CoMmanD

- IMMEDIATE ASSIGN COMMAND
- SM S BroadCast REQuest

- RF RESource INDication

- SACCH FILLing

- OVERLOAD

- ERROR REPORT

- SMS BroadCast CoMmanD
- CBCH LOAD INDication

- NOTification CoMmanD

Dedicated Channel M anagement messages:

- CHANnd ACTIVation

- CHANne ACTIVation ACKnowledge
- CHANne ACTIVation Negative ACK
- CONNection FAILure

- DEACTIVATE SACCH

- ENCRyption CoMmanD

- HANDOver DETection

- MEASurement RESuUIt

- MODE MODIFY REQuest

- MODE MODIFY ACKnowledge

- MODE MODIFY Negative ACKnowledge
- PHYsical CONTEXT REQuest

- PHYsical CONTEXT CONFirm

- RF CHANNd RELease

- MS POWER CONTROL

ETSI

851
8.5.2
8.5.3
8.54
8.5.5
8.5.6
8.5.7
8.6.1
8.6.2
8.6.3
8.6.4
8.5.8
8.5.9
8.5.10

8.4.1
8.4.2
8.4.3
8.4.4
8.4.5
8.4.6
8.4.7
8.4.8
8.4.9
8.4.10
84.11
8.4.12
8.4.13
8.4.14
8.4.15
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10000 - BSPOWER CONTROL 8.4.16
10001 - PREPROCess CONFIGure 8.4.17
10010 - PREPROCessed MEA Surement RESult 8.4.18
10011 - RF CHANnd RELease ACKnowledge 8.4.19
10100 - SACCH INFO MODIFY 8.4.20
10101 - TALKER DETection 8.4.21
10110 - LISTENER DETection 8.4.22
10111 - REMOTE CODEC CONFiguration REPort 8.4.23
11000 - Round Trip Delay REPort 8.4.24
11001 - PRE-HANDOver NOTIFication 8.4.25
11010 - MultiRate CODEC MODification REQest 8.4.26
11011 - MultiRate CODEC MOD ACKnowledge 8.4.27
11100 - MultiRate CODEC MOD Negative ACKnowledge  8.4.28
11101 - MultiRate CODEC MOD PERformed 8.4.29
11110 - TFO REPort 8.4.30
11111 - TFO MODification REQuest 8.4.31
01------ L ocation Ser vices messages:

000001 - Location Information 871

9.3 Other information elements

The information elements used and the coding of their Element Identifier fields are:
Element
Identifier bits

87654321 Element name Reference
00000001 Channd Number 9.31
00000010 Link Identifier 9.3.2
00000011 Activation Type 9.33
00000100 BSPower 9.34
00000101 Channd Identification 9.35
00000110 Channd Mode 9.3.6
00000111 Encryption Information 9.3.7
00001000 Frame Number 9.38
00001001 Handover Reference 9.3.9
00001010 L1Information 9.3.10
00001011 L3Information 9311
00001100 MSIdentity 9.3.12
00001101 MSPower 9.3.13
00001110 Paging Group 9.3.14
00001111 PaginglLoad 9.3.15
00010000 Physical Context 9.3.16
00010001 AccessDday 9.3.17
00010010 RACH Load 9.3.18
00010011 Request Reference 9.3.19
00010100 ReeaseMode 9.3.20
00010101 Resourcelnformation 9321
00010110 RLM Cause 9.3.22
00010111 StartingTime 9.3.23
00011000 Timing Advance 9.3.24
00011001 Uplink Measurements 9.3.25
00011010 Cause 9.3.26
00011011 Measurement result number 9.3.27
00011100 Message Identifier 9.3.28
00011101 reserved

00011110 SystemInfoType 9.3.30
00011111 MSPower Parameters 9.3.31
00100000 BSPower Parameters 9.3.32
00100001 Preprocessing Parameters 9.3.33
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9.3.1

00100010
00100011
00100100
00100101
00100110
00100111
00101000
00101001
00101010
00101011
00101100
00101101

Element
Identifier bits
87654321

00101110
00101111
00110000
00110001
00110010
00110011
00110100
00110101
00110110
00110111
00111000
00111001
00111010
00111011
00111100
00111101

11101111
11110000

11111111

Pre-processed Measurements
reserved

SMSCB Information

MS Timing Offset
Erroneous Message

Full BCCH Information
Channel Needed

CB Command type
SMSCB message

Full Immediate Assign Info
SACCH Information
CBCH Load Information

Element name

SMSCB Channdl Indicator
Group call reference
Channdl description
NCH DRX information
Command indicator
eMLPP Priority

uiC

Main channel reference
MultiRate configuration
MultiRate Control
Supported Codec Types
Codec Configuration
Round Trip Delay

TFO Status

LLPAPDU

to
Reserved for future use

to
Not used

Channel Number
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9.3.34

9.3.36
9.3.37
9.3.38
9.3.39
9.3.40
9.341
9.3.42
9.3.35
9.3.29
9.3.43

Reference

9.3.44
9.3.45
9.3.46
9.3.47
9.3.48
9.3.49
9.3.50
9.3.51
9.3.52
9.3.53
9.3.54
9.3.55
9.3.56
9.3.57
9.3.58

In thedirection BSC to BTS the Channel Number parameter is used to indicate on which physical channel/subchannel
the message isto be sent. In the direction BTS to BSC the Channel Number indicates on which physical
channel/subchannel the message was received. It is coded in two octets as follows:

8 7 6 5 4 3 2 1
Element identifier 1
C5 C4 C3 C2 cCc1 TN 2

The C-bits describe the channel as follows:

C5C4C3caCl

PPRPPOOOO
cNoNol NeolNoNe]
cNoNaRoN o Ne)

POO44PF
Or o 444

0 0 1 Bm+ACCHS

Lm + ACCH's

SDCCH/4 + ACCH

SDCCH/8 + ACCH

BCCH

Uplink CCCH (RACH)

Downlink CCCH (PCH + AGCH)
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The T-bitsindicate, coded in binary, the sub-channel number as specified in GSM 05.02.

TN istime dot number, binary represented asin GSM 05.02.

9.3.2

Link Identifier

This element identifies the Sgnalling channel and SAPI of the radio data link.

8 7 6 5 4 3 2 1
Element identifier
C2 C1 | NA priority SAPI

The NA bit (bit 6 in octet 2) is set to 1 to indicate thet the Link Identifier is not applicable for this message. In all other
casesitisset to 0.

The C-bitsindicate the channd type as follows:

c2C1
00
01

All other values arereserved for future use.

main signalling channel (FACCH or SDCCH)

SACCH

The SAPI fidd contains the SAPI value as defined in GSM 04.05.

The priority field contains the message priority for SAPI 0, as defined in GSM 04.06, as follows:

00
01
10

All other valuesfor SAPI 0 and dl values for other SAPIs are reserved for future use.

9.3.3

normal priority
high priority

low priority

Activation Type

Thiselement is used to indicate the type of activation requested in the CHANnel ACTIVation message. It iscoded in
two octets as follows:

8 7 6 5 4 3 2 1
Element identifier
R Reserved A3 A2 Al

The R bit indicates if the procedureisan initial activation or areactivation.

R
0 -
1 -

Initial activation

Reactivation
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The A-bitsindicate the type of activation, which defines the access procedure and the operation of the data link layer, as
follows:

A3A2Al

0 O - Activation related to intra-cell channd change
0 -related to immediate assignment procedure
1 -related to normal assignment procedure

0 1 - Activation related to inter-cell channel change (handover)
0 - related to asynchronous handover procedure
1 - related to synchronous handover procedure

1 0 - Activation related to secondary channels
0 - related to additiona assignment procedure
1 - related to multidot configuration

All other valuesreserved for future use.
NOTE: For themain TCH channel in a Multislot configuration activation types for intra-cell and inter-cell
channel change are used.

9.3.4 BS Power

Thisinformation element indicates the TRX transmission power level on a particular channel.

8 7 6 5 4 3 2 1
Element identifier 1

Reserved Power Level 2

The FPC (Fast Power Contral) field (octet 2) indicates whether Fast Measurement Reporting and Power Control
mechanism isused. It is coded as follows:

Vaue
0 Fast Power Control not in use
1 Fast Power Control in use

The Power Levd field (octet 2) indicates the number of 2 dB steps by which the power shall be reduced from its
nominal value, Pn, set by the network operator to adjust the coverage. Thusthe Power Level values correspond to the
following powers (relative to Pn):

Value Power level
00000 Pn
00001 Pn-2dB
00010 Pn-4dB

01110 Pn - 28 dB
01111 Pn-30dB
All other values arereserved for future use.

See also GSM 05.05, clause 4.1.2 and GSM 05.08, clause 4.5.
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9.35 Channel Identification

Thisinformation element describes some aspects of a channd together with its SACCH.

8 7 6 5 4 3 2 1

Element identifier 1
Length 2

04.08 "Channel Description” *
04.08 "Mobile Allocation" *

A * denotes that the whole of the 04.08 e ement including the element identifier and length should be included. The
04.08 "Mobile Allocation” shall for compatibility reasons be included but empty, i.e. the length shall be zero.

9.3.6 Channel Mode

This element gives information on the mode of coding/decoding and transcoding/rate adaption of a channd.

8 7 6 5 4 3 2 1
Element identifier
Length
Reserved for future use | DTXd | DTXu

Speech or data indicator
Channel rate and type
Speech coding algor./data rate + transp ind

oO0h WNPRF

The DTX hits of octet 3 indicate whether DTX isapplied:
1 DTX isapplied
0 DTX isnot applied.

DTXd indicates use of DTX in the downlink direction (BTSto MS) and DTXu indicates use of DTX in the uplink
direction (MSto BTYS).

The " Speech or dataindicator” field (octet 4) is coded as follows:

0000 0001 Speech
0000 0010 Data
0000 0011 Signdling

All other values are reserved.
The "Channel rate and type" field (octet 5) is coded as follows:
0000 0001 SDCCH

0000 1000 Full rate TCH channel Bm

0000 1001 Half rate TCH channel Lm

0000 1010 Full rate TCH channel bi-directional Bm, Multidot configuration

0001 1010 Full rate TCH channel uni-directional downlink Bm, Multislot configuration
0001 1000 Full rate TCH channel Bm Group call channel

0001 1001 Half rate TCH channel Lm Group call channel

0010 1000 Full rate TCH channel Bm Broadcast call channel

0010 1001 Half rate TCH channel Lm Broadcast call channd

All other values arereserved.

The "speech coding algorithm/datarate + transparency indicator” field (octet 6) is coded as follows:
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If octet 4 indicates speech, then octet 6 is coded as follows:

0000 0001
0001 0001
0010 0001

GSM speech coding algorithm version 1
GSM speech coding algorithm version 2
GSM speech coding algorithm version 3

All other values arereserved.

If octet 4 indicates signalling then octet 6 is coded as follows:

0000 0000 No

resources required

All other values arereserved.

ETSI TS 100 596 V8.4.0 (2000-10)

NOTE: GSM speech coding algorithm version 3isa so referred as GSM adaptive multirate speech coding algorithm

version 1.

If octet 4 indicates data, then octet 6 is coded as follows:

8 7 6 5 4 3 2

ext | TINT | Rate

| octet 6

Bit 8: Reserved for extension

Bit 7. 0 Transparent service

1 Non-transparent service.

For the non-transparent service, bits 6 to 1 indicate the radio interface data rate:

654321
10 0001
100010
100011
101001
101010
101011
11 0100
11 0001
01 1000
01 0000
01 0001

asymmetric 43.5 kbit/s (downlink) + 14.5 kbit/s (uplink)
asymmetric 29.0 kbit/s (downlink) + 14.5 kbit/s (uplink)
asymmetric 43.5 kbit/s (downlink) + 29.0 kbit/s (uplink)
asymmetric 14.5 kbit/s (downlink) + 43.5 kbit/s (uplink)
asymmetric 14.5 kbit/s (downlink) + 29.0 kbit/s (uplink)
asymmetric 29.0 kbit/s (downlink) + 43.5 kbit/s (uplink)
43.5 khit/s

28.8 khit/s

14.5 kbit/s

12 kbit/s

6 khbit/s

al other values are reserved.
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For the trangparent service, bits 6-1 indicate the data rate:

654321

111000 32 kbit/s

111001 29 kbit/s

01 1000 14.4 kbit/s

01 0000 9.6 kbit/s

010001 4.8 kbit/s

010010 2.4 kbit/s

010011 1.2 kbit/s

01 0100 600 hit/s

010101 1 200/75 bit/s (1 200 network-to-MS, 75 M S-to-network)

All other values arereserved.

NOTE:

9.3.7

32 kbit/s isused only in two-dot multisot configuration.

Encryption information

Thiselement isavariable length element. It contains necessary information to control encryption devices.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
Algorithm identifier 3
. Key | 4
—— —In

The Algorithm Identifier field (octet 3) indicates therelevant ciphering algorithm. It is coded as:

0000 0000
0000 0001
0000 0010
0000 0011
0000 0100
0000 0101
0000 0110
0000 0111
0000 1000

Reserved

No encryption shall be used.

GSM encryption algorithm version 1 (A5/1)
GSM A5/2

GSM A5/3

GSM A5/4

GSM A5/5

GSM A5/6

GSM A5/7

All other values arereserved

The Key fidld (octets 4-n) indicates the ciphering key. It shall be an integral number of octets and thelength is given as
the value of the Length field minus 1.

9.3.8

Frame Number

This element contains the absolute frame number (FN) modulo 42432. It is used to carry the current timing in BTSto
BSC for calculation of the Starting Time parameter required in some messages.
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8 7 6 5 4 3 2 1
Element identifier 1
T1 : T3 (high) 2
T3 (low) i T2 3

Octets 2-3 are coded as defined for octets 2-3 of the Starting Time information e ement of GSM 04.08.

9.3.9 Handover reference

The information is coded in two octets and contains the hand-over reference value.

8 7 6 5 4 3 2 1
Element identifier 1
Hand—over reference 2

The Handover Reference octet contains the handover reference value as defined in GSM 04.08.

9.3.10 L1 Information

This element carries the information used in the L1 header of SACCH blocks.

8 7 6 5 4 3 2 1
Element identifier 1
MS power level | FPC | Reserved 2
Actual Timing Advance 3

Octets 2-3 contain the L1 header information of SACCH blocks. The information fields and codings are as defined in
GSM 04.04.

9.3.11 L3 Information (message name)

Thiselement containsalink layer service data unit (L3 message). It is used to forward a complete L3 message as
specified in GSM 04.08 between BTS and BSC.

7 6 5 4 3 2
Element identifier
Length
Indicator
Link Layer Service Data Unit
(i.e. alayer 3 message

8 1
as defined in GSM 04.08)

A wWNBRF

=)

The Length Indicator field (octets 2-3) indicates in binary the remaining length of the element (octets 4-n). The most
significant bit is bit 8 of octet 2 and the least significant bit ishit 1 of octet 3.

Octets 4-n contain the complete L3 message as defined in GSM 04.08. In the message format clause, the 04.08 message
name to be included isindicated within brackets.

9.3.12 MS Identity

Thiselement carries theidentity of an MS (TMSI or IMSI). It isavariable length element.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
. 13
MS Identity :
N
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The MS Identity field (octets 3-N) is coded as specified for the Mobile Identity information element of GSM 04.08,
octets 3-N.

9.3.13 MS Power

This element carries the power level of MS.

8 7 6 5 4 3 2 1
Element identifier 1
Reserved | FPC | Power Level 2

The FPC (Fast Power Contral) field (octet 2) indicates whether Fast Measurement Reporting and Power Control
mechanism isused. It is coded as follows:

Value
0 Fast Power Control not in use
1 Fast Power Control in use
The coding and meaning of the Power Level field isas defined in GSM 05.05 and GSM 05.08. See also GSM 04.04.

9.3.14 Paging Group

This element carries the paging popul ation of an MS to be paged.

8 7 6 5 4 3 2 1
Element identifier 1
Paging Group 2

The Paging Group field (octet 2) contains the binary representation of the paging group as defined in GSM 05.02.

9.3.15 Paging Load
This element carries data about the load of a paging channel (PCH).

8 7 6 5 4 3 2 1
Element identifier 1
2
Paging Buffer Space 3

The Paging Buffer Space field (octets 2-3) indicates the remaining space for Paging Commands associated with this
CCCH timedot, given as the number of additional Paging Commandsthat it is possible to store. The number is binary
coded with the most significant bit in bit 8 of octet 2 and the least significant bit in bit 1 of octet 3.

9.3.16 Physical Context

This element contains supplementary information on the transmission/reception process. It isa variable length el ement.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
Physical 3
! Context !
Information N

The Physical Context Information field isnot specified. Thisinformation should not be analysed by BSC, but merely
forwarded from one TRX/channdl to ancther.
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9.3.17 Access Delay

This element contains the delay of the access burst as measured by BTS at random access or at handover access.

8 7 6 5 4 3 2 1
Element identifier 1
Access Delay 2

The Access Delay field contains the delay of the access burst as measured by BTS. The delay is expressed as defined
for the Timing Advance TA in GSM 05.10 but with the range extended to 8 bits, i.e. the six least significant bits of the
field correspond to the Timing Advance except for GSM 400 where all the 8 bits are used.

9.3.18 RACH Load

Thiselement is used to carry information on the load of the RACH (Random Access Channel) associated with this
CCCH timedlot. It is of variable length.

8 7 6 5 4 3 2 1
Element identifier
Length

RACH Slot Count

RACH Busy Count

RACH Access Count

©CoOoO~NO OO~ WNE

Supplementary

' Information '

zZ

The RACH Slot Count field (octets 3-4) indicates the total number of available access dots over which the
measurement (counting) was performed. The valueis binary coded with the most significant bit in bit 8 of the first octet
and the least sgnificant bit in bit 1 of the second octet.

The RACH Busy Count field (octets 5-6) indicates the number of RACH burst periods during which the received signal
level has exceeded a given threshold. Thiswill give a measure of the number of "busy" random access sots. The value
is binary coded with the most significant bit in bit 8 of the first octet and the least significant bit in bit 1 of the second
octet.

The RACH Access Count field (octets 7-8) indicates the number of received access bursts during the same
measurement period. The valueis binary coded with the most significant bit in bit 8 of the first octet and the least
significant bit in bit 1 of the second octet.

The busy count signal level threshold and the measurement period are parameters set by O& M.

The Supplementary Information field may carry additional operator dependent information.

9.3.19 Request Reference
Thiselement carries the Request Reference parameters used for contention resolution on RACH.

8 7 6 5 4 3 2 1
Element identifier
RA
T1' i T3 (high)
T3 (low) ! T2

A wWNBRF

Octets 2-4 are coded as the corresponding fiel ds of the Request Reference element of GSM 04.08. (Octet 2, RA, isthe
Random Access Information field set by MSin the CHANNne REQuest message. Octets 3-4 contain the absolute frame
number modulo 42432 for the frame number when the access burst was received, see Starting Time information
element of GSM 04.08).
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9.3.20 Release Mode

Thiselement is used to distinguish between normal release and local end release of theradio data link connection.

8 7 6 5 4 3 2 1
Element identifier 1
Reserved for future use | M 2

The M bit is coded as follows:
0 normal release

1 local endrelease

9.3.21 Resource Information

Thiselement is used to indicate the interference level for each of theidle channels of a TRX.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
Channel Number (1) 3
Interference level (1) 4
Channel Number (N) N-1
Interference level (N) N

The Length field indicatesin binary the remaining length of the element (octets 3-N).

Octets 3-N formsalist of Channd Numbers and Interference levels measured on the corresponding channel.
The Channel Number octet is coded as octet 2 of the Channd Number information e ement, clause 9.3.1.
The Interference Level octet is coded as follows:

8 7 6 5 4 3 2 1
| Interf Band | Reserved for future use |

The Interf Band field (bits 6-8) indicates in binary the interference level expressed as one of five possibleinterference
level bands as defined by O& M. The interference level isaveraged over a period of Intave (parameter set by O& M, see
GSM 05.08) immediately before the transmission of the RF RESource INDication message. See also GSM 08.08,
clause 3.1.3.1 and GSM 05.08, clause 3.1 €) of appendix A.

9.3.22 RLM Cause

Thiselement is used to indicate the precise protocol error or thereason for arelease on theradio link layer.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
E Cause Value 3

The Cause Value isaone octet field if the extension bit is set to O. If the extenson hit is set to 1, the Cause Valueisa
two octet field.
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The Cause Value fidld is coded as follows:

87654321

00000000 reserved

00000001 timer T200 expired (N200+1) times

00000010 reestablishment request

00000011 unsolicited UA response

00000100 unsolicited DM response

00000101 unsolicated DM response, multiple frame established state
00000110 unsolicited supervisory response

00000111 sequenceeror

00001000 U-framewith incorrect parameters

00001001 Sframewithincorrect parameters

00001010 I-framewith incorrect use of M bit

00001011 I-framewithincorrect length

00001100 framenotimplemented

00001101 SABM command, multiple frame established state
00001110 SABM framewith information not allowed in this state

All other values arereserved for future use.

9.3.23 Starting Time

This element provides the starting time expressed as FN modulo 42432 (FN is absolute frame number).

8 7 6 5 4 3 2 1
Element identifier 1

T1 i T3 (high) 2

T3 (low) : T2 3

Octets 2-3 are coded as defined for octets 2-3 of the Starting Time information element of GSM 04.08.

9.3.24 Timing Advance

This element contains the timing advance to be used by MS in subsequent communications. It is calculated by BTS at
the reception of a CHANNel REQuest message (random access burst) or a handover access burst.

8 7 6 5 4 3 2 1
Element identifier 1
Timing Advance 2

The Timing Advance field contains the timing advance TA as specified in GSM 05.10.

Bits 7-8 of octet 2 are used in GSM 400 for support of extended cell range. For al other bands bit 7-8 are spare
according to 04.18.

9.3.25 Uplink Measurements

Thiselement is used to report the results of the TRX measurements on the uplink radio path of an activated basic radio
channd. It isof variable length.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
rfu | DTXd RXLEV—FULL—up 3
Reserved RXLEV—SUB—up 4
Reserved RXQUAL—FULL—up | RXQUAL—SUB—up 5
Supplementary 6

i Measurement i

Information N
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rfu = Reserved for Future Use.

The Length field indicatesin binary the remaining length of the element (octets 3-N).

Octets 3-5 contain results from measurements made by TRX on the uplink.

The Supplementary Measurement Information field (octets 6-N) may carry additional operator dependent information.

The DTXd field (octet 3) indicates whether DTX was employed by TRX on the downlink transmission during the
measurement period.

The RXLEV-FULL-up and RXLEV-SUB-up fields (octets 3-4) report the average uplink signal level as measured by
TRX over the measurement period on all dotsand on a subset of the dots respectively (see GSM 05.08, clause 8.2).
Each field is coded as defined in GSM 05.08, clause 8.1.4.

The RXQUAL-FULL-up and RXQUAL-SUB-up fields (octet 5) report the average uplink quality as measured by TRX
over the measurement period on all dots and on a subset of the dots respectively (see GSM 05.08, clause 8.2). Each
field is coded as defined in GSM 05.08, clause 8.2.4.

9.3.26 Cause
The cause element is used to indicate the reason for a particular event to have occurred and is coded as shown below.
8 7 6 5 4 3 2 1
Element identifier 1
Length 2
E Cause Value 3
Cause Extension 3a
4
: Diagnostic(s) if any :
N

The Length field indicatesin binary the remaining length of the element (octets 3-N).

The Cause Valueisasingle octet field (octet 3) if the extension bit E (bit 8) isset to 0. If it isset to 1 then the cause
valueisa 2 octet field (octets 3 and 3a).

The Cause Value is divided into two fields: aclass (bits 5-7 of octet 3) and a value within the class (bits 1-4 of octet 3).

If the value of thefirst octet of the cause field is 1XXX 0000 then the second octet is reserved for national applications
(XXX will till indicate the class).

Diagnostic information isnot available for every cause, see the table below. When available, it is coded in the same way
as the corresponding information e ement in clause 9. Inclusion of diagnosticsis optional.

Classes:
Class (000): Normal event
Class (001): Normal event
Class (010): Resource unavailable
Class (011): Service or option not available
Class (100): Service or option not implemented
Class (101): Invalid message (e.g. parameter out of range)
Class (110): Protocol error

Class (111): Interworking
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CAUSE VALUES:
Class Value Cause Diagnostics
000 - - - - Normal Event
000 0000 radio interface failure Channel Number
000 0001 radio link failure Channel Number
000 0010 handover access failure Channel Number
000 0011 talker access failure Channel Number
000 0100 reserved for international use
000 0101 reserved for international use
000 0110 reserved for international use
000 0111 O&M intervention
000 1000 reserved for international use
000 1:::
000 1110
000 1111 normal event, unspecified
001 - - - - Normal Event
001 0000 reserved for international use
001 0:::
001 0111
001 1000 reserved for national use
001 1:::
001 1111
010 - - - - Resource unavailable
010 0000 equipment failure
010 0001 radio resource not available Channel Number
010 0010 terrestrial channel failure Channel Number
010 0011 CCCH overload Channel Number
010 0100 ACCH overload Channel Number
010 0101 processor overload
010 0110 reserved for international use
010 0111 BTS not equipped
010 1000 remote transcoder failure Channel Number
010 1001 notification overflow Channel Number
010 1010 reserved for international use
010 1011 reserved for international use
010 1100 reserved for national use
010 1101 reserved for national use
010 1110 reserved for national use
010 1111 resource not available, unspecified
011 - - - Service or Option Not Available
011 0000 requested transcoding/rate adaption not Channel Number
available
011 0001 reserved for international use
011 -
011 1110
011 1111 service or option not available, unspecified
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Class Value Cause Diagnostics
100 - - - - Service or Option Not Implemented
100 0000 encryption algorithm not implemented Channel Number
100 0001 reserved for international use
100 0:::
100 0111
100 1000 reserved for national use
100 1:::
100 1110
100 1111 service or option not implemented,
unspecified

101 - - - - Invalid Message
101 0000 radio channel already activated/allocated Channel Number
101 0001 reserved for international use
101 0:::
101 0111
101 1000 reserved for national use
101 1:::
101 1110
101 1111 invalid message, unspecified

110 - - - - Protocol Error
110 0000 message discriminator error Message Discrim
110 0001 message type error Message Type
110 0010 message sequence error Message Type
110 0011 general information element error
110 0100 mandatory information element error Element Identif
110 0101 optional information element error Element Identif
110 0110 information element non-existent Element Identif
110 0111 information element length error Element Identif
110 1000 invalid information element contents Inform. Element
110 1001 reserved for international use
110 1010 reserved for international use
110 1011 reserved for international use
110 1100 reserved for national use
110 1101 reserved for national use
110 1110 reserved for national use
110 1111 protocol error, unspecified

111 - - - Interworking
111 0000 reserved for international use
111 0:::
111 0111
111 1000 reserved for national use
111 1:::
111 1110
111 1111 interworking, unspecified

9.3.27 Measurement result number

Thiselement is used by BTS to number, (on a channd), the measurement result messages sent to BSC. It isset to O at
activation time of the channel. The numbering is modul o 256.
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8 7 6 5 4 3 2 1
Element identifier 1
Measurement result number 2

9.3.28 Message ldentifier

Thiselement is used to indicate a message type within a message.

8 7 6 5 4 3 2 1
Element identifier 1
Message Type 2

Octet 2 is coded as the Message Type information element, clause 9.2.

9.3.29 SACCH Information

Thiselement is used to carry the SACCH filling information (System Information messages, EXTENDED
MEASUREMENT ORDER message or MEASUREMENT INFORMATION message) that isto be used on a specific
channd. The MEASUREMENT INFORMATION message is periodically sent on SACCH.

8 7 6 5 4 3 2 1
Element identifier
Length
Number of messages
Type of 1st message
Length of 1st message

abwnNBE

1st message

Type of n'th message I
Length of n'th message +1

n'th message

The Length field (octet 2) indicates in binary the total remaining length of the element (octets 3 - N).
The Number of SI messages field (octet 3) indicates in binary the number of messages contained in the element.

The coding of each of these messages consists of a type field (Type of n'th msg), alength field (Length of n'th message)
and a message fidd (n'th message).

The "Type of n'th msg” field indicates the type of SYSTEM INFORMATION, or an EXTENDED MEASUREMENT
ORDER message or a MEASUREMENT INFORMATION message that follows in the "n'th message” field. It is coded
asfollows:

Value Message

00000101 SYSTEM INFORMATION 5
00000110 SYSTEM INFORMATION 6
00001101 SYSTEM INFORMATION 5his
00001110 SYSTEM INFORMATION 5ter
01000111 EXTENDED MEASUREMENT ORDER
01001000 MEASUREMENT INFORMATION

All other values are reserved.
The "Length of n'th SI message" field indicates in binary the length of the "n'th message" field that follows.
The "n'th message” field contains a complete SACCH message as defended in GSM 04.18.
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9.3.30 System Info Type

Thiselement is used to indicate the type of SYSTEM INFORMATION message or an EXTENDED MEASUREMENT
ORDER message or a MEASUREMENT INFORMATION message as defined in GSM 04.18 .

8 7 6 5 4 3 2 1
Element identifier 1
Sys Info Type 2

The Sys Info Fidd (octet 2) indicates the type of message. It is coded as follows:

Vaue Message

0000 0000 SYSTEM INFORMATION 8
00000001 SYSTEM INFORMATION 1
00000010 SYSTEM INFORMATION 2
00000011 SYSTEM INFORMATION 3
00000100 SYSTEM INFORMATION 4
00000101 SYSTEM INFORMATION 5
00000110 SYSTEM INFORMATION 6
00000111 SYSTEM INFORMATION 7
0000 1000 SYSTEM INFORMATION 16
0000 1001 SYSTEM INFORMATION 17
0000 1010 SYSTEM INFORMATION 2bis
00001011 SYSTEM INFORMATION 2ter
00001101 SYSTEM INFORMATION 5bhis
0000 1110 SYSTEM INFORMATION 5ter
00001111 SYSTEM INFORMATION 10
01000111 EXTENDED MEASUREMENT ORDER
0100 1000 MEASUREMENT INFORMATION

All other values arereserved.

9.3.31 MS Power Parameters

This element carries the parametersrequired by TRX for MS power control.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
3
MS Power Control
H Parameters
N

The MS Power Control Parameters field contains the parameters and limitsregquired when M S power control isto be
performed by BTS. The coding is operator dependant. Examples of possible parameters and a gorithms can be found in
GSM 05.08 (RXLEV, RX-QUAL-FULL, RX-QUAL-SUB, DISTANCE (Timing Advance) etc.).

9.3.32 BS Power Parameters

Thiselement carries the parameters required by TRX for control of its own transmission power.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
3
BS Power Control
! Parameters
N
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The BS Power Control Parameters field contains the parameters and limits required when TRX transmission power
control isto be performed by BTS. The coding is operator dependant. Examples of possible parameters and algorithms
can befound in GSM 05.08 (RXLEV, RX-QUAL-FULL, RX-QUAL-SUB, DISTANCE (Timing Advance) &tc.).

9.3.33 Pre-processing Parameters

This element contains the parametersrequired by BTS for the pre-processing of radio measurement data.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
reserved for future use | P 3
4
Pre-processing
: Parameters
N

The P hit (bit 1 of octet 3) indicates whether pre-processing isto be used and it is coded as follows:
0 use the basic measurement reporting procedure (report raw data);
1 usethe pre-processed measurement reporting procedure.
If pre-processing isto be used, the Pre-processing Parameters field (octets 4-N) contains the parametersrequired by
BTS. The coding of thisfield is operator dependant.
9.3.34 Pre-processed Measurements

Thiselement is used by BTSto report the results of the pre-processing of radio measurement data.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
3
Pre-processed
H Measurements
N

The Pre-processed Measurements field (octets 3-N) containsthe results of the pre-processing in BTS. The coding of this
field is operator dependant.

9.3.35 Full Immediate Assign Info

Thiselement is used to convey a full L3 immediate assign message (3 types).

8 7 6 5 4 3 2 1
Element identifier 1
Length Indicator 2
3
Full Immediate
: Assign Info
25

The Length Indicator field (octet 2) indicates in binary the remaining length of the element (octets 3-25).

The Full Immediate Assign Info field (octets 3-25) contains a complete immediate assign message (IMMEDIATE
ASSIGN or IMMEDIATE ASSIGN EXTENDED or IMMEDIATE ASSIGN REJECT) as defined in GSM 04.08.
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9.3.36 SMSCB Information

Thiselement is used to convey a complete frame to be broadcast on the CBCH including the Layer 2 header for the
radio path.

8 7 6 5 4 3 2 1
Element identifier 1
2
SMSCB frame
] o4

9.3.37 MS Timing Offset

The information is coded in two octets and containsthe MS Timing Offset as measured by the BTS.

8 7 6 5 4 3 2 1
Element identifier 1
Timing Offset 2

The meaning of the MS Timing Offset isas defined in GSM 05.10. The value of MS Timing Offset is the binary value
of the 8-bit Timing Offset field (octet 2) - 63. Therange of MS Timing Offset is therefore -63 to 192.

9.3.38 Erroneous Message

Thisinformation element is used to carry a complete A-bisinterface message which was considered erroneous at
reception.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
3
Received Message
N

The Received Message field contains a complete A-bisinterface L3 message as defined in clause 8 of thisGTS,
including Message Discriminator and Message Type.

9.3.39 Full BCCH Information (message name)

Thisinformation element contains a complete L3 message as specified in GSM 04.08.

8 7 6 5 4 3 2 1
Element identifier 1
Length Indicator 2
Layer 3 message 3
as 4
: defined
in GSM GSM 04.08 25

The Length Indicator field (octet 2) indicates in binary the remaining length of the dement (octets 3-25). The most
significant bit is bit 8 of octet 2 and the least significant bit isbit 1 of octet 2.

Octets 3-25 contain the complete L3 message as defined in GSM 04.08. In the message format clause, the GSM 04.08
message name to be included isindicated within brackets.
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9.3.40 Channel Needed

Thisinformation e ement is used to indicate to the mobile station which channd will be needed for the transaction
linked to the paging procedure.

8 7 6 5 4 3 2 1
Element identifier 1
Reserved for future use | Channel 2

The Channel Fidd (bits 1-2 of octet 2) indicates the further combination of channel which will be needed. It is coded as
follows:

Vaue  Channel Needed.

00 Any Channdl.

01 SDCCH.

10 TCH/F (Full rate).

11 TCH/F or TCH/H (Dual rate).

9.3.41 CB Command type

Thiseement is used to indicate the type of broadcast requested.

8 7 6 5 4 3 2 1
Element identifier 1
Command Default 0 Last Block 2
Broadcast | Spare

The Command Field (bits 5 to 8) indicates the command to be performed. It is coded as follows:
Value Command

0000 Normal message Broadcast.

1000 Schedule message Broadcast.

1110 Default message Broadcast.

1111 Null message Broadcast.
All other values are reserved.

When the Command Fidld is different from the value 1110 (Default message Broadcast), the BT S uses the SMSCB
message | E together with the Command Field and the Last Block Field to build the blocks sent on the Radio interface,
as defined by GSM 04.12. In that case bit 4 isignored.

When the Command Field takes the value 1110 (Default message Broadcast), the BTS uses the SMSCB message |E
together with the Default Broadcast Field and the Last Block Field to build the blocks sent on the Radio interface, as
defined by GSM 04.12.

The Default Broadcast Field (bit 4) is coded as follows:
Vaue  Default message to be broadcast

0 Norma message.

1 Null message.
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The BTS uses the Last Block Field to signal to the MSthelast block containing useful information as defined by
GSM 04.12. This Field (bits 1 and 2) is coded as follows:

Vaue  Last Block containing useful information

00 Block 4
01 Block1
10 Block 2
11 Block 3

9.3.42 SMSCB Message
Thiselement is used to convey the message to be broadcast on the CBCH.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
SMSCB Message 3
] N

9.3.43 CBCH Load Information

Thisinformation e ement is used to indicate to the BSC theload situation of CBCH in the BTS.

8 7 6 5 4 3 2 1
Element identifier 1
CBCH
Load Spare Message Slot Count 2
Type

The CBCH Load Typefield (bit 8 of octet 2) indicates either an underflow or an overflow situation of the CBCH in the
BTS. Itiscoded as follows:

Value CBCH Load Type
0 Underflow
1 Oveflow

The Message Slot Count field (bits 1-4 of octet 2) indicates either the amount of SMSCB messages that are needed
immediately by BTS or the amount of delay in message dots that is needed immediately by BTS depending on the
value of the CBCH Load Typefidd. It is coded as follows:

CBCH Load Type Message Slot Count
0 indicates the amount of SMSCB messages (1-15) that are needed immediately by
BTS.
1 indicates the amount of delay in message slots (1-15) that is needed immediately by
BTS.

9.3.44 SMSCB Channel Indicator

Thiselement is used to indicate the CB channel [see GSM 05.02] to be used for broadcasting the data.

8 7 6 5 4 3 2 1
Element identifier 1
Spare | Channel Ind 2
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Thiselement is used to indicate the CB channel to be used for broadcasting the data. The Channel Ind field is coded as

follows:
Vaue Channdl Ind
0000 BascCBCH

0001 Extended CBCH (supporting the extended CBCH by the network or MSs is optional)

al other values are reserved.

9.3.45 Group call reference

It is coded as follows:

8 7 6 5 4 3 2 1
Element identifier
Length
Descriptive group or broadcast call reference

3-8

The octets 3 to 8 are coded in the same way as the octets 1-6 in the Descriptive group or broadcast call reference

information element as defined in GSM 04.08.

9.3.46 Channel description

Thisisavariable length dement used to pass aradio interface information e ement from BSC to BTS.

8 7 6 5 4 3 2 1
Element identifier
Length
Group Channel Description

1
2
3-n

Octetj (j = 3, 4, ..., n) isthe unchanged octet j-2 of aradio interface Group Channd description information element as
defined in GSM 04.08, n-2 is equal to the length of the radio interface Group channd description information element.

9.3.47 NCH DRX information

Thisisavariable length dement used to pass aradio interface information e ement from BSC to BTS.

8 7 6 5 4 3

2

1

Element identifier

Length

NCH DRX information

Octet 3 bits1 and 2 are bits 1 and 2 of theradio interface NLN as defined in GSM 04.08.

N

Octet 3 hits 3, 4 and 5 are bits 1, 2 and 3 of theradio interface eMLPP priority as defined in GSM 04.08.

Octet 3 bit 6isthe NLN status parameter as defined in GSM 04.08.

Octet 3 bits 7 and 8 are spare and set to zero.

9.3.48 Command indicator

8 7 6 5 4 3 2 1
Element identifier
Length
E Command Value
Command Extension
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The Command Vaueisasingle octet field (octet 3) if the extension bit E (bit 8) isset to 0. If itisset to 1 then the
Command valueisa 2 octet field (octets 3 and 3a).

COMMAND VALUES:
Value Command
0000000O0 Start
0000001 Stop
0000010 reserved for international use
0 ::::::
1000000
1000001 reserved for national use
1
1111111

9.3.49 eMLPP Priority

This Information Element containsthe eMLPP priority of the call.

It is coded as follows:

8 7 6 5 4 3 2 1
Element identifier 1
spare | call priority 2

The call priority field (bit 3to 1 of octet 2) is coded in the same way as the call priority field (bit 3to 1 of octet 5) in the
Descriptive group or broadcast call reference information element as defined in GSM 04.08.

9.3.50 UIC
It is coded as follows:
8 7 6 5 4 3 2 1
Element identifier 1
Length 2
UIC information 3

Octet 3 bits 1 to 6 contain the radio interface octet 2 bits 3 to 8 of the UIC information element asdefined in
GSM 04.08.

Octet 3 bits 7 and 8 are spare and set to zero.

9.3.51 Main channel reference
This element contains the main channd reference of a multid ot connection.

It is coded in two octets as follows:

8 7 6 5 4 3 2 1
Element identifier 1
Reserved for future use | TN 2

TN istime dot number, binary represented asin GSM 05.02.
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9.3.52 MultiRate configuration

This element gives the description of the multirate speech codec configuration to be applied.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
Rest of element coded as in GSM 04.08 not including GSM 04.08 3-n
element identifier or GSM 04.08 octet length value

9.3.53 MultiRate Control

This element indicates whether TFO is enabled or not and whether the BSC authorises the BTS to perform
autonomousdly multi-rate codec changes and whether an handover isto be expected.

It is coded in two octets as follows:

8 7 6 5 4 3 2 1
Element identifier 1
Spare | PRE | RAE | TFO 3

The TFOfield (bit 1 of octet 3) indicatesif TFO is enabled or not. It is coded as follows:

Value TFO
0 Tandem Free Operation is enabled
1 Tandem Free Operation is disabled

The RAE fidd (bits 2-3, octet 3) defines whether the RATSCCH mechanism is enabled or not. It is coded as follows:

Value RAE
00 RATSCCH mechanism is generally enabled, the BTS may change the AMR configuration
within the given SCS and MACS constraints and within the given radio and Abis channd.
01 RATSCCH mechanism will potentially be enabled for one exchange. The BSC will use a
MultiRate CODEC MOD REQ message for that purpose
10 reserved
11 RATSCCH mechanism is generally disabled

The PRE fidd (bit 4 of octet 3) indicatesif an handover isto be expected soon or not. It is coded as follows:

Value PRE
0 Handover isnot expected, respectively has failed
1 Handover is expected soon

9.3.54 Supported Codec Types
This element indicates the codec types supported by the BSS or remote BSS.

It is coded as follows:

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
Sys-ID 3
ext | Codec List 4-n
Preferred Codec Type n+1

The Sys-ID field (octet 3) identifies the system that sends or has sent the configuration. It should be set to 0000 0000 for
GSM.
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The Codec List field (octet 4) ligs the codec types that are supported by the BSS and Transcoder, and are therefore
potential candidates for TFO establishment. If the Preferred Codec Typeis not present (thisfield is set to "1111.1111"),
then the Codec List belongs to theremote BSS, otherwise it isthe list of alternative Preferred Codec Types. It is coded
asfollows:

Bit 1: Set to 1 if the GSM FR Speech Codec is supported.

Bit 2: Set to 1 if the GSM HR Speech Codec is supported.

Bit 3: Set to 1 if the GSM EFR Speech Codec is supported.

Bit 4: Set to 1 if the GSM FR AMR Speech Codec is supported.
Bit 5: Set to 1 if the GSM HR AMR Speech Codec is supported
Bit 6-7: Reserved, set to 0.

Bit 8: Reserved for extension, set to 0.

If bit 4 of the Codec List field (octet 4) indicates that FR AMR is supported or if bit 5 of the Codec List field (octet 4)
indicates that HR AMR is supported, the following two octets (octets 5-6) should be coded as follows:

8 7 6 5 4 3 2 1
Spare | TFO VER ] MACS 5
SCS 6

If both FR AMR and HR AMR are supported, the octets 5-6 shall be sent twice. Thefirst occurrence shall correspond to
FR AMR configuration, the second one shall correspond to HR AMR configuration.

The MACS fidld (bits 1-2 of octet 5, if present) indicates the Maximum number of AMR Codec ModeS the BSS can
support in the Active Codec Set. It should be coded as follows:

0 0: A maximum of four codec modes can be supported in the Active Codec Set
0.1: A maximum of one codec mode can be supported in the Active Codec Set
1.0: A maximum of two codec modes can be supported in the Active Codec Set
1.1: A maximum of three codec modes can be supported in the Active Codec Set
The TFO_VER field (bits 3-4 of octet 5, if present) indicatesthe TFO_VERSION.
00: Version 0 of TFO
All other valuesreserved for future used

The SCSfield (octet 6 if present) indicatesthe Set of AMR Codec modes Supported by the BSS. It should be coded as
follows:

Bit 8: Set to 1 if the AMR 12.2 Codec Mode is supported.
Bit 7: Set to 1 if the AMR 10.2 Codec Mode is supported.
Bit 6: Set to 1 if the AMR 7.95 Codec Mode is supported.
Bit 5: Set to 1 if the AMR 7.40 Codec Mode is supported.
Bit 4: Set to 1 if the AMR 6.70 Codec Mode is supported.
Bit 3: Set to 1 if the AMR 5.90 Codec Mode is supported.
Bit 2: Set to 1 if the AMR 5.15 Codec Mode is supported.
Bit 1: Set to 1 if the AMR 4.75 Codec Mode is supported.
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The Preferred Codec Field (bits 1-8, octet n+1) indicates the preferred codec type for TFO establishment. It is coded as
follows:

0000.0000: Full Rate Codec is preferred

0000.0.001: Half Rate Codec is preferred

0000.001.0: Enhanced Full Rate Codecis preferred

0000.001.1: FR Adaptive Multi-Rate Codec is preferred

0000.0100: HR Adaptive Multi-Rate Codec is preferred

1111.21111: No preferred codec type

All other valuesreserved for future used

9.3.55 Codec Configuration
This e ement indicates the active codec in the BSS or theremote BSS

It is coded as follows:

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
Active Codec Type 3

The Active Codec Typefield (bits 1-8, octet 3) indicates the type of codec in use. It is coded as follows:
0000.0000: Full Rate Codec in use
0000.0001: Half Rate Codecin use
0000.0010: Enhanced Full Rate Codecin use
0000.0011: FR Adaptive Multi Rate Codec in use
0000.0100: HR Adaptive Multi Rate Codec in use
All other values arereserved for future use

If the Active Codec Type fidld (octet 3) indicates that AMR (FR or HR) is the active codec type, then the following two
octets (octets 4-5) shall provide the configuration in use. They shall be coded as follows:

8 7 6 5 4 3 2 1
Spare | ICM 4
Active Codec Set 5

The ICM field (bits 1-2, octet 4) defines the Initial Codec Mode. It is coded as defined in the GSM 05.09, clause 3.4.1.

The Active Codec Set (octet 5) defines the set of AMR codec modes used in the active set. It is coded as defined for the
Set of AMR codec modes in the Multi-Rate configuration |E in the GSM 04.08, clause 10.5.2.21aa.

9.3.56 Round Trip Delay

This element indicates the value of the calculated round trip delay between the BTS and the transcoder, or between the
BTS and theremote BTS, if TFO is established.
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It is coded in 2 octets as follows:

8 7 6 5 4 3 2 1
Element identifier 1
RTD Delay 2
IND

The RTD fidd isthe binary representation of the value of theround trip delay in 20 msincrements.

The Delay IND field indicatesif the delay correspondsto aBTS to transcoder delay or to aBTSto remote BTS delay. It
is coded as follows:

Value Delay IND
0 The RTD field containsthe BT S-Transcoder round trip delay
1 The RTD fidd containsthe BTS-Remote BTS round trip delay

9.3.57 TFO Status

Thiselement indicates if TFO is established. It iscoded in 2 octets as follows :

8 7 6 5 4 3 2 1
Element identifier 1
Spare | TFO 2

The TFO field shall be coded as follows::

Value TFO
0 TFO isnot established
1 TFO isestablished

9.3.58 LLP APDU

Thisisavariable length element that conveys an embedded message or message segment associ ated with the higher
level protocol LLP, asdefined in GSM 04.71. This e ement can be sent from the BSC to the BTS or to the Standalone
Type B LMU, and vice versa.

8 7 6 5 4 3 2 1
Element identifier 1
Length 2
The rest of the information element contains the embedded 3-n

message that contains a Facility Information Element as defined in
GSM 04.71 excluding the Facility IEI and length of Facility IEI octets
defined in GSM 04.71.
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Annex A (informative):
Document change history

SMG#| Spec CR |Rev|Cat| Ph |Vers | New Subject
Vers
S29 | 08.58 @ A035 B  R99 7.1.0 8.0.2 Moaodificationsto Channel Mode IE due to EDGE
S30 | 0858 A036 1 B R99 8.02 8.1.0 ECSD Asymmetry
S30 0858 A037 1 B R99 8.02 8.1.0 Modification due to Fast Power Control for ECSD
S30 08.58 | A043 A R99 8.02 8.1.0 L3 InfolE lengthin SACCH INFO MODIFY and FILLING
S30 | 08.58 @ A045 A  R99 8.02 8.1.0 Introduction ofthe AMR SMG2 TRAU/SMG11 TFO
S30bis| 08.58  A046 2 B | R99 8.1.0 8.2.0 Supportof extended timing advance information element in
08.58
S30bis' 08.58 | A049 B R99 8.1.0 820 TFOAMR
S30bis| 08.58 | A051 B  R99 8.1.0 8.2.0 Access delay infoelement clarification for GSM400
S31 | 0858 A050 3 ' A R99 8.2.0 8.3.0 Addition of LCS message
- 08.58 - - R98 8.3.0 8.3.1 |Editorial correction to Change History and graphics update for
font compatibility
s31lbis| 08.58 ' A052 R99 8.3.1 8.4.0 |Enhanced measurement reporting capability
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