ETS| TS 143 055 V18.0.0 (2024-05)

e e
i
e

TECHNICAL SPECIFICATION

Digital cellular telecommunications system (Phase 2+) (GSM);
Dual Transfer Mode (DTM);
Stage 2
(3GPP TS 43.055 version 18.0.0 Release 18)

|
|
EEEERE®
= o GLOBAL SYSTEM FOR

A cLosal INITiaTive MOBILE COMMUNICATIONS


https://standards.iteh.ai/catalog/standards/etsi/9031ee2b-e859-4669-a93a-7de5c0102a5d/etsi-ts-143-055-v18-0-0-2024-05

3GPP TS 43.055 version 18.0.0 Release 18 1 ETSI TS 143 055 V18.0.0 (2024-05)

Reference
RTS/TSGR-0043055vi00

Keywords
GSM

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
https://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

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
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/9031ee2b-e859-4669-a93a-7de5c0102a5d/etsi-ts-143-055-v18-0-0-2024-05

3GPP TS 43.055 version 18.0.0 Release 18 2 ETSI TS 143 055 V18.0.0 (2024-05)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, 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 is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

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

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/9031ee2b-e859-4669-a93a-7de5c0102a5d/etsi-ts-143-055-v18-0-0-2024-05

3GPP TS 43.055 version 18.0.0 Release 18 3 ETSI TS 143 055 V18.0.0 (2024-05)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
1= 11 o TSRS 5
([ gLl 18 it o] o TSSO P TSSO 5
Ko 1Y (o o S 5
000 pTor= oL 7= S OSSPSR PP 5
ClaSS A NOUE OF OPEIALTION .....e.veueitirtiietirtee ettt ettt ettt h et e st b e st bt et eb e e e e e bt s e s eb e sE et sb e s es e b e b e s e bt s eb e sb e b esennennenenn 6
1 o0 0L SR 7
2 REFEIEINCES ...ttt h bt b e E b e e s e e e e h e e Rt e b e s b e b e s e e e e e e eaenneane e 7
3 Definitions and @DBreVI LI ONS...........ccueiiiieeieee e e 8
31 D= 1T 0T (0] 1SS RTRRRSRSR 8
3.2 Y o] =Y/ 0] 1TSS 8
4 (O = Sy AN = 07 o ] 1] (=S RSOSSN 9
4.1 MaiN DCCH WIth SAPIZ0 ...ttt b et e bbbt s bt e bt sn b e n s 9
411 LCT= 1T - TSP 9
4.1.2 T S I S NV (1= g PSS 9
4.2 S ale LR To Tl o] 1< = o] o PN USSPV PRR 10
42.1 (€71 PR 10
422 IO T T T SR 10
4.3 IMUITESIOE OPEIBEION ...ttt e bbb bk eb e b bk bt b bt e st b e bbb e nn et ens 11
431 (€71 PSS 11
432 S T = o I L PSR 11
433 EXCIUSIVE USE OF PDCH/H ...ttt 11
434 TCHIH + PDCHIF ...ttt bbbtk n et b b e bt n e 11
4.35 Dual Carrier inthe DOWNIINK .......coooiiiiiiiec et 11
4.4 T = =0 7= o ] Y7 12
45 Indication of the DTM capabilities supported by the MS ..o s 12
451 Definition Of MS DTM ClaSSES.....ccciiieeeiirereee ettt ettt 12
4511 IMIS DTIM ClBSSES. ... eeuteeenieseeeteste et etee e e s testesteste st et eneeseestesbesaeesesaeesee s e sseseeseeebesneeneeneesenbeseessesneensensans 12
4512 USe Of fUIl @NA NEIT FALE......c.eeeee ettt saesne e e e e neen 12
4513 [NCTEMENTAl SUDPIO. ...ttt sttt sttt et b e et b e et b e s b et b e bt b e bt b e se et b e s et sb e b 13
4.5.2 (@] 011100 OSSPSR O ST PPTPSURPTRON 13
4.6 INndication Of the CAPADITTLIES ..........ciiiiiiie bbbt 13
4.7 COMPELIDITITY TSSUES ...ttt et bbb et b e st b e e st b e et b e e et et et eb e e 14
5 8 < SRS 14
51 TIMING BOVANCE ......teeteeieee e see st e sttt et e e et e s e e e e tesseesaeesseesseenseenseasseaseesseeseenseensesaeesaeesseanseenteanseeneensensrens 14
5.2 TS ST =TS A= oo 11 0T 15
53 Power control in MUITISIOt OPEFALTION .........cueitieeeiriee bbb 15
531 (71 PP R 15
532 Uplink mMultiSlot POWES CONEIOL ........c.oiuiiiirieeete ettt b e et eb e e 15
533 Downlink MuUItiSiot POWES COMEIO ........ccoiiiiiiieiieeete bbbt sb e 15
6 SIGNATING PrOCEAUIES.......cueeueeieeiieieeie ettt st sttt se b e s b e b e sb e s be st e e e e e neenenresnenaennas 15
6.1 EStADlISNMENT ... s 15
6.1.1 (€1 07 - TSSOSO P TSP SP PR PTPTRRPURON 15
6.1.2 PS establishment while in dedicated MOUE...........c.ccviiriiiiicereeee s 16
6.1.2.1 L T o o] =SSR 16
6.1.2.2 MO s2sSi0N: PaCKEL FEQUESE PrOCEAUNE.......c.eeueeuereeieeterieeete sttt et se et eb e et be e e b e e b sae e ebesreneenen 16
6.1.2.3 IS5 o T R 18
6.1.23.1 Ready state: packet downlink @SSIgNMENT ..........coiiiiiirieireeeeeeer e 18
6.1.2.3.2 Standby state: packet NOLIFICALTION..........cciiiiirie e 18
6.1.3 CS establishment while in packet transfer MOTE ...........ccviiiiiiiriie e 19

ETSI


https://standards.iteh.ai/catalog/standards/etsi/9031ee2b-e859-4669-a93a-7de5c0102a5d/etsi-ts-143-055-v18-0-0-2024-05

3GPP TS 43.055 version 18.0.0 Release 18 4 ETSI TS 143 055 V18.0.0 (2024-05)

6.14 PS establishment while in dual transfer MOUE..............cooiiie e 22
6.2 L =PRSS 22
6.2.1 REIEaSE Of PACKEL FESOUITES .......eiviecte ittt et b ettt b et b e et b bbb 22
6.2.2 REIEASE OF CS TESOUITES. ... eeuteeeiteeteeieeteereese ettt et et e st e teseesteseeeaeese e e eneeseesaessesaeeseeneeneeeessessesaeesesneansesenns 22
6.3 [ =00 Y= PSS 23
6.3.1 (CT= 0T - O SPPSPPTN 23
6.3.1a DTM HaNAOVEN — GENEIA ......ceiieiitiiieetieeeeee sttt sttt b et e e et b e sbe bt e e et e e e besbeeb e e e enneneen 24
6.3.2 INEEINEI NANAOVEY ...t e bbbttt e b sh e bt st se e e e sbenbesbesbe e e eneeneea 24
6.3.2a INrarBSS DTM HEBNAOVEY ...ttt sttt e e bbbt ae e et b eb e e e ennennen 25
6.3.2a1 GBNETEL ...t bt E e R h b h e R e e R R e R SRt R e Rt R e e Rt e R e Re R e besheehe e e ennennens 25
6.3.2a.2 Preparation Phase — using Optimized PS Handover procedure and without MSC involved................. 26
6.3.2a.3 Preparation Phase — using Non-Optimized PS Handover procedure and with MSC involved.............. 26
6.3.2a4 EXECULTON PASE ...ttt ettt sttt s et e e st e s besaeeaeene e e enee s e nseseesneeneeneeneeseens 26
6.3.3 S = 071010 [0V USRS 28
6.3.3a INtEr-BSS DTM HBNAOVEY ......c.eiieiieieieeieeee ettt sttt ettt ae st st e e eneesaeseeseesnesseeneenseneens 29
6.3.3a1 LT 0T OSSPSR 29
6.3.3a.2 Preparation PRESE. .........c.oiiiieee ettt et r et a e ae et teentennaennaenneas 29
6.3.3a.3 EXECULTON PaSE ...ttt et b e bt e h e st et a e e et e s besbesbe e e enneneeas 30
6.34 INEEr-RAT DTIM HENUOVES ...ttt sttt s e et e b bt ae e e e e et saesbe s e enneneen 32
6.3.4.1 LC T o1 = TR 32
6.3.4.2 Inter-RAT DTM Handover from GERAN A/Gb modeto UTRAN ......cccooiiirieiieere e 34
6.3.4.3 Inter-RAT DTM Handover from UTRAN to GERAN A/Gb mode..........cccoieriiiinieieeeeeeee 36
6.4 L OCALTON MEBNBGEIMENT ......eviitieeiiete sttt ettt b et b e et b e s b e e eb e se e e bt b e s ebese e e eb e s e ese e bt s e e e bt s b e e ebenbennens 38
6.4.1 (€71 PR 38
6.4.2 Cll UPUALE ...ttt b e b e h b e bt bt se e bt e bt se bt e b e se e bt e bt sb e e eb e s b e e ebesbe e ebesbennenen 39
6.4.3 ROULEING ATERUDPAALE ...ttt ettt ettt b e et b e et b e et b et et b s b et eb e b 40
6.4.4 L OCALTON UPABLE ...ttt st sh et b et b bbbt b e s s et e b e b et b et et et et 41
6.44.1 Change of Location Areain dedicated MOTE...........ccoirieiiiiinireeeree e 41
6.4.4.2 Simultaneous Location Area and Routeing Area update proCedUIES..........ccevuvveeeieereerieeieeeieseesieeeens 42
6.5 Provision of the IMS] tOthE BSC..... ..ottt ettt s e e b e bt ene e e 43
6.5.1 (CT= 0T o SO P SRR 43
6.5.2 Call ESEADITSNIMENL.....ui ittt bbb et b e bt st et et e st et e bese e e et e s be e ebesbeneenenbenaenens 43
6.5.3 SESSION ESEADIISNIMENT ...t e bbb he e et e b et b e nb e et ene e e enras 43
6.5.3.1 Downlink session estalliSHMEN ..........cooiiiie et se e e seesbe e eneeneens 43
6.5.3.2 Uplink Session establiShMENt ........c..ciiiiiiiieiee et b e eb e neene 44
6.54 S = 07100 [0V O RPRRRRN 44
6.6 IN-DAN PAFAIMELET'S...... ..ttt e bttt h ettt b s et eb b e e e bt s b e s eb e s es e bt e e st b et eneeneneeneens 44
6.7 MS behaviour in heter0OgeNEOUS NEIWOTKS ........ciiiiieririii ettt 45
6.7.1 (€71 PR 45
6.7.1 SUSPENSION PIOCEAUIE .......eeiieeeeteesteeteeteeteseeesteesteesseaeeeseeaseesseesseesseassesseesaeesseeaseenseanseasseasensseessensseensennsssnes 46
6.7.2 RESUME PIOCEAUIE. ...ttt ettt et e st et et e e e e stesseesaeesaeesae e seenseenteeseessaesteesseesseeseensenneennes 46
7 [ I 0 0= = 11 oo SRS 47
8 GPRS attach procedure while in dedicated mode and packet idle mode.............coeveieieieincinencnee, 47
9 = o 1 RS 47
10 Header and Data COMPIESSION .........eeieiueeeeiereeeeesteeeeseesseessesseeseesseseeseesseessesseessessesssessesseessessesnsensesses 47
Annex A (informative): Possibleimprovementsfor futurereleases........ccoovevvvveeceiecceese e, 48
Annex B (normative): Incremental support of extended DTM multislot classes.........ccocceveeeenens 49
Annex C (informative): ChangE NISLONY ..o 50
TS (0 RSOSSN 52

ETSI


https://standards.iteh.ai/catalog/standards/etsi/9031ee2b-e859-4669-a93a-7de5c0102a5d/etsi-ts-143-055-v18-0-0-2024-05

3GPP TS 43.055 version 18.0.0 Release 18 5 ETSI TS 143 055 V18.0.0 (2024-05)

Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.

Introduction

Motivation

The definition of GPRS class A mode of operation in Release 97 assumes a total independence between the CS and PS
domains. Thus the direct implementation of the existent standards for class A would result in mobile stations that are
required to operate in two different frequencies either in the same timeslot, in timeslots n and n + 3 or their adjacent
ones. This complicates enormoudly the internal architecture of the ME, resulting in avery high development cost, which
both operators and manufacturers would prefer to avoid.

Nevertheless, operators have expressed their need for this type of mobiles, since they want to offer services that demand
the simultaneous existence of a CS connection and a PS session. Thisis particularly important during the coexistence of
GSM/GPRS with UMTS, as these capabilities will existin UMTS. However, UMTS coverage may not be available in
some areas where there is GSM/GPRS coverage (e.g. deep inside buildings or when roaming to a 2G network). As
coverage isavital service, in order for an operator to be able to sell "UMTS class A services' it is necessary to be able
to imitate class A servicesin areas of only GSM coverage. On the other hand, the provision of class A services with
GERAN technology is also essential for operators without UM TS coverage.

Concept basis

A constant aim throughout this document is to reuse the existing functionality when possible, in order to minimise the
impact on current implementations. In general, the changes proposed have little impact on the core network elements
(i.e. MSC and SGSN) and 3G TS 24.008 [11].

The solution outlined in this document overcomes the restrictions mentioned above and makes possible to have
simultaneous CS and PS active connections. Thisis achieved by sending PS data (signalling and user data)

- onthetimeslot use by the CS connection
- ontimedot(s) not used by the CS connection
The possible timeslot configurations are based on two restrictions in Release 99:

- the number of timedots allocated to the CS connection is limited to one;
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- thetimedots allocated in each direction are contiguous.

More flexible proposals are left for further study. In addition, for the definition of DTM multislot classes, the
restrictionsin 3G TS 45.002 [6] for multislot capabilities shall apply.

Figure 1 shows an example of a multislot configuration (2 uplink, 3 downlink).

0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7 0 1 2

Rx

y
5:i6 :7:0 23457670 2 :3:4 :5F[6 7
" T

I
i LA
: HEEEIE

. Cs |:| PS |:| Measurements

Figure 1. Example of multislot configuration of a GPRS simple
class A mobile station in dual transfer mode.

In asimilar manner to UMTS, the A interface is modified so that the BSC knows the IMSI associated with each SCCP
connection to the MSC. This means that the BSC is able to ensure that ‘packet paging' messages can be delivered to
mobile stations which have a connection to the MSC. The same functionality can be reused to deliver MSC originated
pages to mobilesin packet transfer mode while the network isin mode of operation Il (i.e. no Gsinterface).

Mobility management is basically the same asis specified in 3GPP TS 23.060 [9] for class A mobiles, but using the
same techniques as UMTS for control of "in connection” cell, routeing area and location area updates (e.g. System
Information 6 message is extended to contain the Routing Area Code).

If GPRS signalling needs to be sent during a standalone voice call, then it is proposed that these LL C frames can be sent
on the main DCCH (FACCH or SDCCH) with layer 2 SAPI 0. This uses a new Protocol Discriminator in 3GPP TS
24.007 for LLC: GTTP (GPRS Transparent Transport Protocol). The use of the main DCCH for GPRS signalling is
subject to certain restrictions to reduce the harm to the speech quality.

Inter-BSC handover is planned to be controlled by A interface signalling. The Old BSSto New BSSinformation element
is used to indicate to the target BSC that the mobile stationisin DTM.

DTM Handover procedureisrealized by utilizing in parallel the handover procedures that are defined in 3GPP
T$43.129 [13] for the PS domain and in 3GPP TS 23.009 [14] for the CS domain.

Class A mode of operation

For paging, the behaviour of the mobile station isasin class B mode of operation: the PCH takes priority to PPCH, and
both to CBCH.

The implementation described in this document al so applies the restriction that the mobile station shall not be required
to operate in two different frequencies in the same moment in time. However, GSM CS and GSM GPRS services will
be still supported simultaneously. Thus, the feature here described is a subset of the GPRS class A capabilities.

The mentioned subset will be referred as DTM.

The specification of an unrestricted class A mode of operation that requires the mobile station to operate in different
frequencies simultaneously shall not be forbidden.
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1 Scope

The present document is a description of the practical implementation of GSM-GPRS class A mobiles and a basis for
discussion on the changes and additions to the current specifications.

Thiswork is part of the Release 99 Work Item "BSS co-ordination of Radio Resource allocation for class A GPRS
services - GSM Radio Access (R99)" for which M Mouly of Nortel Networks is rapporteur. This work item was
supported by Nortel, Motorola, VVodafone and L ucent.

In the following, GPRS refers to EGPRS, EGPRS2 and GPRS unless explicitly stated otherwise.

2 References

The following documents contain provisions which, through reference in thistext, 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, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: " Vocabulary for 3GPP Specifications".

2] 3GPP TS 22.060: "General Packet Radio Service (GPRS); Service description; Stage 1".

[3] 3GPP TS 44.013: " Performance requirements on the mobile radio interface”.

[4] 3GPP TS 44.018: "Mobile radio interface layer 3 specification, Radio Resource Control Protocol”.

[5] 3GPP TS 44.060: "General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station
System (BSS) interface; Radio Link Control/ Medium Access Control (RLC/MAC) protocol”.

[6] 3GPP TS 45.002: "Multiplexing and multiple access on the radio path”.

[7] 3GPP TS 45.008: "Radio subsystem link control"”.

[8] 3GPP TS 45.010: "Radio subsystem synchronization™.

[9] 3GPP TS 23.060: "3rd Generation Partnership Project; Technical Specification Group Services

and System Aspects; General Packet Radio Service (GPRS); Service description; Stage 2.

[10] 3GPP TS 23.121: "3rd Generation Partnership Project; Technical Specification Group Services
and Systems Aspects; Architectural Regquirements for Release 1999".

[171] 3GPP TS 24.007: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Mobile radio interface signalling layer 3; General aspects”.

[12] 3GPP TS 24.008: "3rd Generation Partnership Project; Universal Mobile Telecommunications
System; Mobile radio interface layer 3 specification, Core Network Protocols - Stage 3".

[13] 3GPP TS 43.129: "3rd Generation Partnership Project; Packet-switched handover for GERAN
A/Gb mode; Stage 2".

[14] 3GPP TS 23.009: "3rd Generation Partnership Project; Technical Specification Group Core
Network and Terminals;, Handover procedures; Stage 2".

[15] 3GPP TS 25.331: "3rd Generation Partnership Project; Technical Specification Group Radio
Access Network; Radio Resource Control (RRC); Protocol Specification”.
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[16] 3GPP TS 25.413: "3rd Generation Partnership Project; Technical Specification Group Radio
Access Network; UTRAN lu interface RANAP signaling”.

[17] 3GPP TS 48.008: "3rd Generation Partnership Project; Technical Specification Group
GSM/EDGE Radio Access Network; Mobile Switching Centre - Base Station System (MSC-BSS)
interface; Layer 3 specification”.

[18] 3GPP TS 48.018: "3rd Generation Partnership Project; Technical Specification Group
GSM/EDGE Radio Access Network; General Packet Radio Service (GPRS); Base Station System
(BSS) - Serving GPRS Support Node (SGSN); BSS GPRS Protocol (BSSGP)".

[19] 3GPP TS 23.216: "Single Radio Voice Call Continuity (SRVCC);Stage 2"
[20] 3GPP TS 23.251: "Network Sharing; Architecture and functional description”.
3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Dual transfer mode: It isonly applicable for a mobile station that supports GPRS. A mobile station in dual transfer
mode has resources for an RR connection and is simultaneously? allocated resources for one or more TBFs, provided
that the BSS co-ordinates its allocation of radio resources. DTM is optional both for the mobile station and the network.
A DTM mobileisaclass A mobile. Hence all specifications/requirements for class A apply to this mobile unless
specifically atered by the present document. The procedures specified for dedicated and packet transfer modes apply to
amobile station in dual transfer mode unless specifically atered by the present document.

Class A/class B: In the present document "class A" and "class B" is used as a short form of "class A mode of operation"
and "class B mode of operation”, respectively.

DTM Handover: DTM handover isintroduced in order to support the parallel handover of circuit-switched and packet-
switched domains of a mobile station in dual transfer mode or RRC connected mode, from a source cell to atarget cell.
The procedures specified for circuit-switched handover (see 3GPP TS 23.009 [14]) and packet-switched handover (see
3GPP TS 43.129 [13]) apply to DTM handover unless specifically altered by the present document.

Network sharing: network sharing is an optional feature that allows different core network operators to connect to the
same shared radio access network (see 3GPP TS 23.251 [20]). When network sharing isin use within a given cell, the
network broadcasts within system information the PLMN identities of the PLMNSs sharing the cell. A mobile station
supporting network sharing uses this information for its PLMN (re)selection processes and indicates the selected PLMN
to the BSS. When GERAN specifications have statements referring to network sharing support/non-support, this refers
to whether or not the M S supports GERAN network sharing and (unless specified otherwise) are not related to support
of network sharing on other RATSs.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply:

CS Circuit Switched

CN Core Network

DTM Dua Transfer Mode

PS Packet Switched

RAT Radio Access Technology

1 The term "simultaneous’ is used in the present document with the same meaning as in 22.060. Different services or connections may happen

simultaneoudly and be multiplexed at lower layers so that they e.g. different TDMA time dlots in the same carrier.
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4 Class A capabilities

4.1 Main DCCH with SAPI=0

41.1 General

The main DCCH (with layer 2 SAPI=0) is used for GSM signalling. GPRS signalling shall be able to use this resource.
User data shal not be sent on the main DCCH.

The use of the main DCCH is only allowed when the mobile station is in dedicated mode. In dual transfer mode (i.e. the
mobile station has resources alocated for an RR connection and for one or more TBFs), the main DCCH shall not be
used and the current procedures described in 3GPP TS 44.060 [5] apply.

When upper layers request to send a message uplink, the mobile station shall send the message on the main DCCH if:
- themobile station isin dedicated mode;
- theinformation contained in the message is signalling; and

- the number of LAPDm frames is smaller than a certain value specified by the network. When the parameter
defining the maximum number of LAPDm frames has not been received by the MSin the serving cell (e.g.
immediately after a handover), the M S assumes the default value defined in 3GPP TS 44.018

Otherwise, the mobile station shall request an uplink TBF as specified in 3GPP TS 44.018 [4]. Even though the mobile
station shall not send messages on the main DCCH in dual transfer mode, the network shall not reject the received

messages.

NOTE: Thisisneeded to prevent erroneous cases caused by race conditions (e.g. if an uplink message sent on the
main DCCH is not completely acknowledged on layer 2 level by the network before the mobile station
leaves the dedicated mode and enters the dual transfer mode, the network would reject the message).

On the other hand, the network should not use the main DCCH to send messages that exceed the maximum length
specified for the uplink. The mobile station, however, shall not reject messages that exceed the maximum length.
Similarly, the network should not use the main DCCH when the mobile station isin dual transfer mode, although the
mobile station shall not reject the received messages.

NOTE: Thisisneeded to prevent erroneous cases caused by race conditions (e.g. if the maobile station leaves the
dedicated mode and enters the dual transfer mode at the same time as the network sends a downlink
message on the main DCCH, the mobile station would reject the message).

4.1.2 MS-SGSN tunnelling

The GPRS information from upper layers (i.e. GMM or SM) isaways sent inside an LLC frame. This LLC frame can
now be passed down:

- to RLC and transmitted on a TBF; or
- toRR, if the MSisin dedicated mode, and transmitted on the main DCCH.

The procedures for the transmission of an LLC frame via RLC are defined in 3GPP TS 44.060 [5]. The procedures for
the transmission of an LL C frame on the main DCCH are defined in 3GPP TS 44.018 [4]. The new tunnelling
mechanism for the transmission of the LLC frame is shown graphically in figure 2.
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Figure 2: Transmission of an LLC PDU on the main DCCH

In the uplink, the LLC PDU isinserted in anew Layer 3 message?. This Layer 3 message is sent to the BSC on the
main DCCH, with the existing Layer 2 mechanisms. The BTS re-assemblies the Layer 3 message and sendsiit to the
BSC. The BSC extractsthe TLLI and the LLC PDU, which are then put into a BSSGP UL-UNITDATA.

In the downlink, when the BSS receives a downlink BSSGP PDU, it can identify:
- if the PDU contains signalling information ("T bit" in the QoS profile |IE);
- if thelength of the LLC PDU meets the requirements; and
- if it hasan RR connection to the addressed M S (with the IMSI);

in which case, it sends the LL C using the same procedure as described above. If any of the conditions above is not met,
the BSC sends the information on a downlink TBF.

4.2 Single slot operation

42.1 General

A mobile station in dual transfer mode has one timeslot allocated for the CS services. It is possible to reuse the same
timeslot for the transmission of GPRS signalling and user data.

It isdesirable to be able to use the same timesl ot as the CS connection for GPRS data, due to the impossibility for the
network to allocate a TBF in some circumstances (e.g. congested cell, multislot capabilities not supported in the serving
cell).

The proposed solution for single timeslot operation isthe "TCH/H + PDCH/H" configuration (see 3GPP TS 45.002 [6]).

4.2.2 TCH/H + PDCH/H

A "TCH/H + PDCH/H" configuration implies the multiplexing of CS information and RLC/MAC blocksin the same
timeslot of the TDMA frame. Which domain uses each half shall be flexible and indicated in the assignment command.

On the TCH/H' part, the support of AMR as the speech codec is mandatory. Support of other circuit switched half rate
traffic channels are indicated in the bearer capability 1E (see 3GPP TS 24.008).

The PDCH/H is aresource dedicated to the mobile station in both directions. For instance, if an uplink TBF is
established, the network may send a control message in any of the downlink blocks. No downlink data, however, shall
be sent without a previous downlink assignment.

2 This message is sent with a new Protocol Discriminator (GTTP) so that the BSC identifies the tunnelling mechanism without the need to analyse the
Message Type. This helps reduce the processor load in the BSC.
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The existent RLC/MAC block format is used. In the downlink, the mobile station shall only pass to upper layers those
blocks with the TFI indicated in the assignment message. In the uplink, the mobile station may transmit in any of the
blocks of the PDCH/H, irrespective of the USF in the previous blocks in the dynamic allocation case, if the USF was
present in the (uplink) assignment message. The mobile station, however, stores the USF for possible multisiot
configurations where dynamic allocation is supported.

The PDCH/H can be used for both GPRS signalling and user data. A PDCH/H shall not be assigned to aDTM capable
mobile station in packet transfer mode.

Apart from the different mapping onto physical resources, the PDCH/H has the same characteristics asa PDCH/F. A
PDCH/H is aways used in exclusive allocation.

If a mobile station and the network support multiple TBF procedures (see 3GPP TS 44.060) and the mobile station is
DTM capable, the network may establish multiple downlink TBFs using the PDCH/H. Only one uplink TBF may be
established on a PDCH/H since exclusive alocation is used.

4.3 Multislot operation

4.3.1 General

In multislot operation, the packet datais sent on one or more PDCHSs. The number of timeslots (i.e. PDCHS) used to
carry packet datais decided by the network after taking into account the DTM multislot capabilities supported by the
mobile station.

4.3.2 Shared PDCH

The PDCH/F may be shared with other GPRS mobile stations. The existent proceduresin 3GPP TS 44.060 [5] apply. In
the case of GPRS, EGPRS and EGPRS2 M Ss multiplexed on the same PDCH, the same restrictions as described in
3GPP TS 44.060 [5] shall apply.

If a mobile station and the network support multiple TBF procedures (see 3GPP TS 44.060) and the mobile station is
DTM capable, the network may establish multiple downlink TBFs for that mobile station using one or more shared
PDCHs. In this case the maobile station may request the establishment of multiple uplink TBFs and the network may
allocate uplink TBF resources on one or more shared PDCHS.

4.3.3 Exclusive use of PDCH/H

The PDCH/H shall not be shared with other GPRS mobile stations. An uplink PDCH/H shall be assigned in exclusive
mode, where the correspondent mobile station is always granted the right to transmit. The existent RLC/MAC block
structure shall be kept. The procedures specified in 3GPP TS 44.060 [5] shall apply.

Despite the dedicated characteristics of the uplink PDCH/H, the network shall allocate and use avalid USF, in order to
satisfy the signalling requirements defined in 3GPP TS 44.060 [5].

4.3.4  TCH/H + PDCH/F

For this configuration, on the "TCH/H' part the support of AMR as the speech codec is mandatory. Support of other
circuit switched half rate traffic channelsisindicated in the Bearer Capability |1E (see 3GPP TS 24.008).

4.3.5 Dual Carrier in the Downlink

DTM configurations which use two radio frequency channelsin the downlink shall obey the following restrictions:
- Uplink PDCHs shall be assigned on the same radio frequency channel as the uplink CS timeslot.
- Only EGPRS or EGPRS2 TBFs shall be assigned to the packet resources.
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4.4 Bearer capability

The decision of which of the class A capabilities shall be used shall be aways made by the network after considering:
- the supported capabilities (by both the network and the maobile station);

the type of datato be sent;
- thelength of the data; and
- the requested QoS parameters;
shows the GPRS data supported by the different class A capabilities.

Table 1: Support of GPRS data by the different class A capabilities

e Main DCCH SLTgtle Multislot
GPRS data with SAPI 0 operation operation
GPRS Short frames Yes
signalling Long frames No Yes Yes
User data No

NOTE: The use of the main DCCH with SAPI 0 has the following properties:
- it delays RR commands;
- it harms speech quality;
- it placesload onto the A-bis LAPD signalling links;

- it hasa maximum length of 251 bytes.

4.5 Indication of the DTM capabilities supported by the MS

45.1 Definition of MS DTM classes

451.1 MS DTM classes

Different mobile stations may support different DTM capabilities and thus they need to be communicated to the
network so that they can be taken into account for the allocation of radio resources. The DTM multislot capabilities are
independent from the currently defined 3GPP TS 45.002 multislot capabilities. When EGPRS is supported, DTM
multislot capability for EGPRS operation (applicable also to EGPRS2 operation if supported) isindicated independently
from DTM multisiot capability for GPRS operation.

DTM multislot classes 5, 6, 9, 10, 11, 31 to 33, 36 to 38 and 41 to 44 are defined in this rel ease (see 3GPP TS 45.002
[6]). Classes 31 to 33, 36 to 38 and 41 to 44 are supported only by mobile stations supporting DTM High Multislot
Class capahility.

4512 Use of full and half rate

Themix of full and half rate packet data channelsis not allowed in the uplink. This mix is only defined for the
downlink direction and only supported by mobile stations indicating support for Extended GPRS DTM Multi Slot Class
or Extended EGPRS DTM Multi Slot Class respectively (See 3GPP TS 24.008). The half rate packet data channel is
only allowed on the same time slot as the circuit switched channel. Due to the different rate of the full and half rate
channels used for GPRS during DTM, the network shall take care that the RLC/MAC blocks are sent in such an order
that the reception isin sequence when using RLC unacknowledged mode.
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45.1.3 Incremental support

In order to reduce the number of possibilities and the length of the coding, incremental support shall be used; that is, a
mobile station that supports a certain level of capabilities shall support the capabilities of the less restrictive DTM
classes. Annex B defines the incremental support for mobile stations supporting Extended DTM GPRS Multi Slot Class
or Extended DTM EGPRS Multi Slot Class. For other mobile stations supporting DTM, the implicit support of the less
restrictive DTM classes shall be asindicated in Figure 2a; for these mobile stations the single slot DTM operation is
optional and supported if indicated by Single Slot DTM capability bit in the MS Classmark 3 and MS Radio Access
Capability IEs.

Class 44

Class 6+5=7
Rx+Tx=Sum *
Class 330r38| Class43
<
5+4=6 6+4=7
Class 11| Class 320r37 | Class 42
)l -y
4+3=5 5+3=6 6+3=7
Class 5 Class 9 Class 31 or 36 Class 41
< < <l
- - -
242=4 342=5 5+2=6 6+2=7

Figure 2a — Incremental support of DTM multislot classes

45.2 Options

The support of the following four capabilities has to be indicated independently from the DTM class:
- SingleSlot DTM: single slot DTM operation supported or not;
- E-GPRS: supported or not;
- Enhanced CS establishment and release: supported or not;
- DTM Handover: supported or not.

The mobile station also indicates support of the following capabilities which, if supported, require the indication of an
additional DTM class:

- Extended DTM: supported or not. If supported, the Extended DTM multislot class shall also be indicated; a
separate indication is provided for GPRS and EGPRS;

- DTM High Multidot Class: supported or not. If supported, the DTM high multislot class shall also be
indicated; a separate indication is provided for GPRS and EGPRS.

In addition the following rules apply:

- exclusive allocation in the PDCH/H shall always be used; a mobile station supporting E-GPRS shall support
GPRS.

4.6 Indication of the capabilities
The mobile station DTM classisindicated in the MS Classmark 3 |E and MS Radio Access Capability |E. The absence
of thisinformation shall indicate that the mobile station does not support simple class A (i.e. either it supports

unrestricted class A or it cannot operate in mode of operation A at al). The support of enhanced CS establishment and
releaseisindicated in the M S Classmark 3 and MS Radio Access Capability | Es. For mobile stations supporting DTM

ETSI


https://standards.iteh.ai/catalog/standards/etsi/9031ee2b-e859-4669-a93a-7de5c0102a5d/etsi-ts-143-055-v18-0-0-2024-05

