ETSITS 129 011 v19.0.0 (2025-10)

TECHNICAL SPECIFICATION

Digital cellular telecommunications system (Phase 2+) (GSM);
Universal Mobile Telecommunications System (UMTS);
LTE;

Signalling Interworking for supplementary services
(3GPP TS 29.011 version 19.0.0 Release 19)

=~

& ADVANCED

)

A GLOBAL INITIATIVE



3GPP TS 29.011 version 19.0.0 Release 19 1 ETSI TS 129 011 V19.0.0 (2025-10)

Reference
RTS/TSGC-0429011vj00

Keywords
GSM,LTE,UMTS

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 the
ETSI Search & Browse Standards application.

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 on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

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 fithess
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 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 29.011 version 19.0.0 Release 19 2 ETSI TS 129 011 V19.0.0 (2025-10)

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-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 is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

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™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo 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 at 3GPP to ETSI numbering cross-referencing.

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

3GPP TS 29.011 version 19.0.0 Release 19 3 ETSI TS 129 011 V19.0.0 (2025-10)

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
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
1= 11 o TSRS 5
1 o0 o< TP P URUP PRSPPSO 6
11 NOIMBLIVE FEFEIENCES ... ettt ettt ettt sttt e e e st e beseeebesaeeaeeae e e enteseebesaeebeeneensensesaesbesaessesneeneensens 6
12 Definitions and aDbrEVIBLIONS. .........oiiiie ettt sttt st st eeae e e e s e eeseesbesaeeeeeneeneeneens 7
2 L gLl [N o1 o] o OSSPSR 7
21 MSC/VLR procedures for handling supplementary service signalling received over the A-interface............... 7
2.2 MSC/VLR procedures for handling supplementary service signalling received over the D-interface............... 8
3 SS VEISION NEJOTIGLI Nttt sttt b e st e st s e bt benb b e e e s e e e e e e e seenenr e ne s 8
31 Call related supplementary Services iNTEIWOIKING. ........coceeriirereieie et b e e besre e ere s 8
32 Call independent supplementary ServiCeS iNEIWOIKING ........cccoireiiirieineree ettt 8
4 Mapping between TC transaction sublayer messages and layer 3 radio path messages..........cccceevenee. 9
4.1 D-interface to A-iNterfate MaPPING. ... ..ceioie e eesee s see s e e et eeteseesaeesaeesseeseenseenseenaesseessensenn 9
4.2 A-interface to D-iNterface MaPPING. ........civeiieiieeee et e s se e e e se e te e esaesreesteesteestesssesnessreesseesaeenseenseans 9
4.3 PIOCEAUIES....... ettt et b et h ettt e et b e eh e b e bt e h e e e e s e b e eh e eb e s Rt eb e e aeen b e beseenbesaeebenneennennen 9
5 Call related supplementary ServiCes MaNAQEMENL. ........ooiierererrerei st sn e 10
51 SS management in connection establiShment PRESE..........oieiiiieii e 10
511 Line 1AdentifiCation SEIVICES........iiue ettt sttt a et et e s ee bt saesbe e e eseeeeseesbesneeseeneenseseens 10
5111 Calling Line Identification Presentation (CLIP) ........ccocoiiiiirineirieeseee e 10
5112 Calling Line Identification ReSIriction (CLIRY) ......ooveiiiiiiirieieereesieseese et 11
5113 Connected Line Identification Presentation (COLP) ........ccoioiriiiiniriereneeeseseese s 11
51.14 Connected Line Identification ReStriction (COLR) .......ocveciieiieieiie et 12
5.1.2 Call FOrWarTiNg SEIVICES .....cvieuvieeiesteesteesteesteseeseesteesteeteeseesseeste e te e testesaeesseesaeeseenseeseenseesseesennsensenneesnes 12
5121 Notification to served mobile SUDSCIIDEN ..o 12
5.1.3 Call WaITiNG SENVICE (CWV) ittt sttt ettt et e st e te e te s e e s seesaeeseenteenaeenaasse e seenseensenneennns 12
5131 Offering @WaItiNG Call ......c.eeeeieecice ettt sa e e eere e eeenteenaeeneesnaesneas 12
5.1.3.2 Notification of waiting call to calling SUDSCIIDEN ...........coveiiiieee e 13
514 Closed User Group SENVICE (CUG) .....ueiiiieeiiiierieeete ettt ettt sb e et b e e b e e eb e neenen 13
5141 Explicit invocation Of 8 CUG Call .........ciuiiiiiiiieieeee ettt eb e e 13
5142 Notification of CUG invocation t0 SEIVEA IMIS..........coiiiiieieeeeee et s 14
5143 Notification of rejection of CUG invocation t0 SErVed MS..........coociiircinincenereeese e 14
5144 Notification of CUG invocation to terminating M S.........ccoiriiiineineeeeresee e 15
515 AQVICE OF CRAIGE SEIVICES ...c.eiuectieiiet ettt bbbt b et b et b bt s st b et nbe b 16
5151 Notification of Charging information to served M S, mobile originated call..........c.cccceevveevecnvieneennen. 16
5.15.2 Notification of Charging information to served M S, mobile terminated call.............ccoooveevecvvcereennen. 16
5.1.6 Call BAITING SEIVICES. ...c.teeiteeieeeieeteesteeste e e eteseesaeesaeesteeseeeseesse e te e teestesseesaeesseeaseenseaneeaneeasensseessensseensennseanes 17
5.1.6.1 Barring Of OULQOING CaAllS........viiieiiee ettt et et et e et e saeeneeeneeenaesneesreesneas 17
5.1.6.2 Barring of iNCOMING CallS........ccuiiiiiiee ettt e e ae e te e enaeenaeeneesreesnees 17
51.7 (L@ SIS o= 010 (oo 0= PR 18
52 SS Management in stable CONNECLION SEALE............ciiiiiiiie e bbb 18
521 Call FOrWaArTiNG SEIVICES ....c.eeuiiteeettitereete sttt sttt ettt eb e bt eb e sb e e bt sa e e b e sa et bt sb et et e see e et e sbe e ebesbennenens 18
5211 Notification of invocation of CFB to served mobile SUDSCIDES .........cooeeiieieeee e 18
522 Call HOIA SEIVICE (HOLD) ...ttt ettt et e et b e e bbb e b b e e b e sbennenen 19
523 MUILE Party SErVICE (IMPTY ) ..ttt b e bt b e e et b et b b 20
524 AAVICE Of ChaIQE SENVICES ...t ceeiceieeteestees e se s ee e e e s te e te et e estesseessaesseesseesteenseeneeeneeaseenseenseensensensseesrens 20
525 Explicit Call Transfer SEVICE (ECT) ..ui ettt e e s sae st e st e e be e teeteennesneesnes 21
53 SS Management in diSCONNECLING PRASE .......coiieieee ettt ste e e e s re e te e teenaeesaesraesreenrens 21
531 Call FOrWarTinNg SEIVICES .....cvieieeeieiteesteesteesteste st e st esteeteesaesseesteete e tesseesaeesseesseenseanseaseesseesseesensennsenneesnes 22
532 CCBS REQUESE ACHIVALION ....viviieiietesieeete sttt sttt ettt st s sesbeseebe st e seebeste e ebesbeneesesteneenens 22
533 Call DEFIECIION SEIVICE. .....eiteieeeteie ettt ettt bbbt bt h e eh e et e e et e se e bt s bt eb e e e et e sbesbenbeeneense s ennes 23
5331 Call Deflection Operation REQUESE ........ccoireiririeirieseeriereee st sn s 23

ETSI



3GPP TS 29.011 version 19.0.0 Release 19 4 ETSI TS 129 011 V19.0.0 (2025-10)

5332 Call Deflection Operation RESPONSE..........cciiriireertirieerie ettt ss et ese b bt se s e b seeneens 23
6 Call independent supplementary Services ManagEeMENT ..........cocvieeieieeeese et re e 24
6.1 MS Nitialed SS MaNAQEMENL........cccveiieeeereee e se et e e e steseeseeseesteeteeseeeseesteesseesseessesseesseesseesseesseanseensenns 24
6.1.1 Connection establisShmMENt PRESE.........ccve it neeee e 24
6.1.2 ConNECtion ESEANIISNEA ..o e e 24
6.1.3 CONNECHTION FEIBASE. ...ttt b bbbt e st et e b e sb e eh e e bt st e b e et e b e besbesbesaeenee e entes 25
6.2 Network initialed SS ManNaQEMENL...........occviiieiieie e se e s sre e e e s e s re e te e teeseessaesseesseenseenseaneesnes 26
6.2.1 Connection establisShmMENt PRESE.........ccve et eeeee s 26
6.2.2 ConNECtion ESEADIISNEA ........ooie ettt e e e e 26
6.2.3 CONNECHTION FEIBASE. ...ttt ettt sttt ae et et e st e besaesbeeseeneese e e e teseeseesaeeneeneenseneas 27
6.24 FOrwardCheCK SSINICATON .......ccuiieeeeeeeee ettt e e e seeseestesnesseeneeneeneens 27
6.2.5 COBS RECAI ...ttt sttt ettt s b et e st e et e st e e et e st ese et e sae e etesbene et e sbe e erenbeneesentennenens 27
6.2.6 CCOBS M ONITONNG ¢ttt sttt sttt sttt se et et et et ese et ebese et ebese e s e eb e saeaeebese et ebesbene et e sb e e ebe st e neebeabennesen 28
6.3 Mapping of Operation Codes, Error Codes, Parameter Tags and Parameter CONtents .........ccocveeeeeeveeneneeneenn 28
6.3.1 (@ 01< = (0] o0 o /== 28
6.3.2 ETTOF COOBS......ee ettt ettt bbbttt se et e et b e s bt e ae e st e ee e bt sb e eb e s he e st et e e e besbeebeeneenneneens 29
6.3.3 Parameter tags and Parameter VAIUES............coouieiiieieiie ettt ee et e et ae e e teetesneesneesnes 29
Annex A (informative): ChangE hiStOrY ....ccuiiiceece et s 30
11 (TSP P PR PRPRPRPROTN 31

ETSI



3GPP TS 29.011 version 19.0.0 Release 19 5 ETSI TS 129 011 V19.0.0 (2025-10)

Foreword

This Technical Specification has been produced by the 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 this TS, it will be re-released by the TSG with an identifying
change of release date and an increase in version number as follows:

Version 3.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 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 specification;
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1 Scope

The scope of this Technical Specification isto provide a detailed specification for interworking between the A interface
protocol and the Maobile Application Part for handling of supplementary services. The MAP interfaces of interest are the
B-, C-, D- and E-interfaces.

The A-, C-, D- and E-interfaces are physical interfaces while the B-interface is an internal interface defined for
modelling purposes. Information relating to the modelling interface is not normative in this specification.

Supplementary service signalling may be passed by the MSC/V LR between the A- and E-interfaces after inter-MSC
handover. This procedure is transparent as far as supplementary services are concerned therefore interworking
concerning this processis not described in this specification.

Clause 2 describes general procedures for interworking between the A- and D- physical interfaces.
Clause 3 describes the general procedures for the SS version negotiation.

Clause 4 describes the mapping of layer 3 radio path messages with Transaction Capabilities (TC) transaction sublayer
messages for interworking between the A- and D- physical interfaces.

Clause 5 describes specific interworking procedures for all interfaces relating to call related SS activity.

Clause 6 describes specific interworking procedures for al interfaces relating to call independent SS activity. Clause 6
also covers the interworking between the MAP User (see 3GPP TS 29.002) and the SS handling functions of the
network entities (see 3GPP TS 24.010 and 3GPP TS 24.080).

Reference is made to the following Technical Specifications:

- 3GPP TS 22.004 and 3GPP TS 22.08x and 3GPP TS 22.09x-series,
for definition of supplementary services;

- 3GPPTS23.011, 3GPP TS 23.08x and 3GPP TS 23.09x-series,
for technical realisation of supplementary services;

- 3GPP TS 24.010, 3GPP TS 24.080, 3GPP TS 24.08x and 3GPP TS 24.09x-series,
for radio path signalling procedures for supplementary services;

- 3GPPTS29.002 (MAP).

1.1 Normative 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, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to 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 22.004: "General on supplementary services'.

[3] 3GPP TS 22.024: "Description of Charge Advice Information (CAI)".

[4] 3GPP TS 22.082: "Call Forwarding (CF) supplementary services - Stage 1".
[5] 3GPP TS 22.086: "Advice of Charge (AoC) supplementary services - Stage 1".
[6] 3GPP TS 22.093: "Completion of Callsto Busy Subscriber - Stage 1".
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[7] 3GPP TS 23.011: "Technical realization of supplementary services'.

[8] 3GPP TS 23.086: "Advice of Charge (AoC) supplementary services - Stage 2".

[9] 3GPP TS 23.093: "Completion of Callsto Busy Subscriber - Stage 2".

[10] 3GPP TS 24.008: "Mobile radio interface layer 3 specification”.

[171] 3GPP TS 24.010: "Mobile radio interface layer 3 Supplementary services specification General
aspects’.

[12] 3GPP TS 24.072: "Call Deflection supplementary service - Stage 3".

[13] 3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification Formats
and coding".

[14] 3GPP TS 24.081: "Line identification supplementary services - Stage 3".

[15] 3GPP TS 24.082: "Call Forwarding (CF) supplementary services - Stage 3".

[16] 3GPP TS 24.083: "Call Waiting (CW) and Call Hold (HOL D) supplementary services - Stage 3".

[17] 3GPP TS 24.084: "Multi Party (MPTY) supplementary services - Stage 3".

[18] 3GPP TS 24.085: "Closed User Group (CUG) supplementary services - Stage 3".

[19] 3GPP TS 24.086: "Advice of Charge (AoC) supplementary services - Stage 3".

[20] 3GPP TS 24.088: "Call Barring (CB) supplementary services - Stage 3".

[21] 3GPP TS 24.090: "Unstructured supplementary services operation - Stage 3".

[22] 3GPP TS 24.091: "Explicit Call Transfer (ECT) supplementary services - Stage 3".

[23] 3GPP TS 24.093: "Completion of Callsto Busy Subscriber - Stage 3".

[24] 3GPP TS 29.002: "Mobile Application Part (MAP) specification".

[25] 3GPP TS 29.010: "Information element mapping between Mobile Station - Base Station System
and BSS - Mobile-services Switching Centre (MS - BSS - MSC) Signalling procedures and the
Mobile Application Part (MAP)".

[26] 3GPP TS 23.088: "Call Barring (CB) Supplementary Service; Stage 2".

1.2 Definitions and abbreviations

Abbreviations used in this specification are listed in 3GPP TR 21.905.

2

Introduction

This clause describes general procedure at the MSC/VLR for SSinterworking between the A- and D-interfaces.

2.1

MSC/VLR procedures for handling supplementary service
signalling received over the A-interface

Upon receipt of supplementary service signalling on the A-interface, the MSC/VLR shall:

- perform any internal SS checks or procedures appropriate to the signal (see clauses 4 and 5);

- if necessary request access to the HLR over the D-interface using the procedures defined in this specification and
MAP, 3GPP TS 29.002;

ETSI



3GPP TS 29.011 version 19.0.0 Release 19 8 ETSI TS 129 011 V19.0.0 (2025-10)

- usetheversion indicator received from the MS to set up the right AC context name towards the HLR (see
clause 3). The version indicator is described in 3GPP TS 24.010 and 3GPP TS 24.080. AC names are defined in
3GPP TS 29.002;

- perform mapping between layer 3 messages on the radio path and TC transaction sublayer messages as required
(see clause 3).

2.2 MSC/VLR procedures for handling supplementary service
signalling received over the D-interface
Upon receipt of supplementary service signalling on the D-interface, the MSC/VLR shall:
- perform any internal SS checks or procedures appropriate to the signal (see clauses 4 and 5);

- handle any information elements according to the screening indicator procedure as described in 3GPP TS
24.010;

- perform mapping between TC transaction sublayer messages and layer 3 messages on the radio path as required
(see clause 3).

3 SS version negotiation

This clause describes the general procedures for the call related and call independent supplementary services version
negotiation.

3.1 Call related supplementary services interworking

No interworking identified.

3.2 Call independent supplementary services interworking

On receipt of the REGISTER message from the MS, the MSC/V LR will include the appropriate AC name in the
dialogue control portion of the BEGIN message based on the following rules:

- if no version indicator is present, no AC name isincluded in the BEGIN message towards the HLR (no AC name
indicates "versionl");

- if theversion indicator isless or equal to the highest AC name the MSC/V LR and HLR both support, the
"dialogue” will be handled according to the AC name corresponding to the version indicator and to the SS
operation received,

- if theversion indicator is greater than the highest commonly supported AC name within the network
(MSC/VLR, HLR), the "dialogue" will be handled according to this highest AC name if the request from the MS
can also be fulfilled with this version of the "dialogue”.

The selection of the highest commonly supported AC name by the network is described in 3GPP TS 29.002.

It should be noted that unknown parameters of the extension field within the Facility Information Element shall be
forwarded to a phase 2 HLR according to the Extensibility rules as defined in 3GPP TS 29.002. They may be discarded
when sent to aphase 1 HLR.

According to this version of the standards, the highest AC nameis"version3".

The description method employed in the clauses 4 to 6 is tabled showing the mapping of parameter values. The exact
values of the parameters and parameter tags can be found in the referenced specifications.
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4 Mapping between TC transaction sublayer messages
and layer 3 radio path messages

This clause describes the mapping of TC transaction sublayer messages to layer 3 radio path messages over the external
interfaces. The precise coding of these messagesis given in other technical specifications.

4.1 D-interface to A-interface mapping
Table 4.1 shows the mapping of TC transaction sublayer messages to layer 3 messages on the radio path.

Table 4.1: Mapping of TC transaction sublayer messages to layer 3 radio path messages

TC transaction sublayer message Layer 3radio path message

BEGIN REGISTER (note 1)

CONTINUE (note 2) FACILITY/REGISTER (note 3)

END (note 2) RELEASE COMPLETE/REGISTER (note 3)
ABORT (note 2) RELEASE COMPLETE

NOTE 1: AC name is not mapped to a version indicator.

NOTE 2: The user information field if present is discarded.

NOTE 3: A CONTINUE or END is mapped to REGISTER if a new transaction has to be established.

4.2 A-interface to D-interface mapping

Table 4.2 shows the mapping of layer 3 radio path messages to TC transaction sublayer messages.

Table 4.2: Mapping of layer 3 radio path messages to TC transaction sublayer messages

Layer 3radio path message TC transaction sublayer message
REGISTER BEGIN (note)

FACILITY CONTINUE

RELEASE COMPLETE END

NOTE:  The right AC name shall be included, see clause 3.

4.3 Procedures

The mapping from TC Transaction Sublayer messages to Layer 3 radio path messages must include a replacement of
the tag and length of the Component Portion in the Transaction Sublayer message with the Information element
identifier and length of the Facility Information Element for the Layer 3 message. Similarly for the reverse mapping.
However, if aversion indicator is received an AC name will be provided in the BEGIN message, see clause 3.

All transaction sublayer messages, except the ABORT message, will normally contain one or more components. I
components are included, the conversion algorithm described below applies. If a message does not contain a
component, then the corresponding message is also sent without a component: messages shall not be withheld by the
interworking function.

For call independent SS operations each message shall only contain a single component. If a message contains more
than one component then a RELEASE COMPLETE message with the cause "Facility rejected” (see 3GPP TS 24.008)
and without any component shall be sent on the radio path (see 3GPP TS 24.010).

TC Transaction sublayer messages can also contain a dialogue portion. If a user-information is received within this
dialogue portion, it will not be conveyed in a Layer 3 radio path message.
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If an ABORT messageisreceived in TC, aRELEASE COMPLETE message isto be sent on the radio path. The
RELEASE COMPLETE message shall not contain any component. If a causeisto be provided to the MS, one of the
cause codes of 3GPP TS 24.008 shall be used.

If an ABORT message with a dialogue portion indicating "version fallback™ (e.g. the cause " AC-not-supported”) is
received in TC then, if the MSC does not re-attempt the "dialogue” (e.g. by using a different AC name), it shall send a
RELEASE COMPLETE to the MS with the cause "Facility rejected” (see 3GPP TS 24.008) and without any
component.

If an END message with a dialogue portion indicating "dialogue refused” isreceived in TC then the MSC shall send a
RELEASE COMPLETE to the MS with the cause "Facility rejected" (see 3GPP TS 24.008) and without any
component.

If alayer 3 radio path message or a component in the layer 3 radio path message is rejected by the MSC, the M SC shall:

- return aRELEASE COMPLETE message to the M S. If the reject condition is not associated with a component,
one of the cause codes of 3GPP TS 24.008 shall be inserted, as described below. If it isacomponent (except a
REJECT component), a REJECT component with the appropriate problem code shall be inserted in the
RELEASE COMPLETE message, as described below. If the reject condition concerns a REJECT component the
RELEASE COMPLETE message may be empty;

- terminate the transaction with the VLR by use of an ABORT message.

If adialogue cannot be established with the HLR because no common AC name is available then the MSC shall send a
RELEASE COMPLETE to the MS with the cause "Facility rejected”.

5 Call related supplementary services management

5.1 SS management in connection establishment phase

When a CM connection is being set up between an MS and an MSC, setting up of a connection between the MSC and
the VLR to request access proceeds as for normal call set-up (see 3GPP TS 29.002). Moreover, the MSC will aso
assess the capabilities of the MS according to the screening indicator (see 3GPP TS 24.010 and 3GPP TS 24.080). As
the call set-up proceeds, the following supplementary services may apply:

51.1 Line Identification services

These supplementary services (described in 3GPP TS 24.081) require interworking in the MSC between both 3GPP TS
24.008, MAP (3GPP TS 29.002) and the fixed network protocol, see a'so 3GPP TS 29.010.

5111 Calling Line Identification Presentation (CLIP)
The signalling at invocation of the CLIP supplementary serviceis shownin figure 5.1.
M5 MSC VL
- -+ -
| SEND | NFORMATI ON FOR | NCOM NG CALL SETUP

I

V
I
——————-13

Figure 5.1: Signalling for CLIP supplementary service

When acall terminates at a mobile subscriber, the M SC obtains information on what supplementary services are active
by analysing the SS-Data parameter in the MAP_COMPLETE_CALL service primitive on the B-interface. If this
parameter indicates that the CLIP serviceis provided (and CLIR is not indicated in the incoming call set-up message
from the PSTN), then the number of the calling subscriber (if received in the incoming call set-up) shall be mapped onto
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the Calling Party BCD number parameter in the SETUP message sent to the mobile. Exact values of the parameter and
parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.081.

51.1.2 Calling Line Identification Restriction (CLIR)
The signalling at invocation of the CLIR supplementary service is shown in figure 5.2.
(%S MsC VL
] o i
SETUP | SEND | NFORMATI ON FOR OUTGOI NG CALL SETUE}

TTT T T T T+
-——————-13

|
|
} COVPLETE CALL
|
1

Figure 5.2: Signalling for CLIR supplementary service

When acall originates at a mobile subscriber, the MSC obtains information on what supplementary services are active
by analysing the SS-Data parameter in the MAP_COMPLETE_CALL service primitive on the B-interface. If this
parameter indicates that the CLIR serviceis provided and if the CLIR service shall be invoked (according to the
presentation mode and possible subscriber request), then this information isindicated in the initial address message sent
using the fixed network protocol (if possible).

If this parameter indicates that the CLIR service is not provided and the calling subscriber has attempted to invoke
CLIR, then the call set-up shall be rejected as defined in 3GPP TS 24.081.

5.1.1.3 Connected Line Identification Presentation (COLP)
The signalling at invocation of the COLP supplementary service is shown in figure 5.3.
(%S MSC VL
- -
SETUP | SEND | NFORMATI ON FOR OUTGO NG CALL SETUP

+
I
|
|
[
|
[
I
[
I

v
T T Tt
———— 45

Figure 5.3: Signalling for COLP supplementary service

When acall originates at a mobile subscriber, the MSC obtains information on what supplementary services are active
by analysing the SS-Data parameter in the MAP_COMPLETE_CALL service primitive on the B-interface. If this
parameter indicates that the COLP serviceis provided, then if the connected line identity is made available by the
terminating network (i.e. no interworking or presentation restrictions apply) then the connected number is passed to the
calling mobile subscriber in the ConnectedNumber parameter in the CONNECT message.
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5.1.1.4 Connected Line Identification Restriction (COLR)
The signalling at invocation of the COLR supplementary serviceis shown in figure 5.4.
M5 MSC VL
- -
| SEND | NFORMATI ON FOR | NCOM NG CALL SETUP

I

V
_——————
1
_—————— o

Figure 5.4: Signalling for COLR supplementary service

When acall terminates at a mobile subscriber, the M SC obtains information on what supplementary services are active
by analysing the SS-Data parameter in the MAP_COMPLETE_CALL service primitive on the B-interface. If this
parameter indicates that the COLR serviceis provided, then thisinformation is sent to the originating network using the
fixed network protocol (if possible).

5.1.2 Call Forwarding services

51.2.1 Notification to served mobile subscriber

Asdescribed in 3GPP TS 22.082, when a subscriber has any (set of) Call Forwarding service(s) active, a notification of
thisfact is sent to the MS at mobile originated call set-up from the served mobile subscriber. The signalling for this
notification is shownin figure 5.5.

VS NSC VLR
+- + +- + +- +
1 1 SETUP 1 1 1 1
} } .......... >} }SEND | NFORMATI ON FOR OUTGO NG CALL SETUP} }
_______________________________________ >
} } ALERTI NG } } } }
| | cowecr/ || COVPLETE CALL |
L RAOTY | e |
| STt I I
1 1 1 1 1 1

Figure 5.5: Signalling for notification of invocation of Call Forwarding supplementary service

The MSC obtains information on what supplementary services are active by analysing the SS-Data parameter in the
MAP_COMPLETE_CALL service primitive on the B-interface. If this parameter indicates that a call forwarding
service is active, then any of the ALERTING, CONNECT or FACILITY messages may be used to convey the required
NotifySS operation in a Facility information element. Exact values of the parameter and parameter tags are indicated in
3GPP TS 24.080 and 3GPP TS 24.082.

5.1.3 Call Waiting service (CW)

5.1.3.1 Offering a waiting call
The signalling for this situation is shown in figure 5.6.
M5 MSC VL
- -
| SEND | NFORMATI ON FOR | NCOM NG CALL SETUP

I

V
_——————
1
_—————— o

Figure 5.6: Signalling for setting up a waiting call
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A waiting call is offered to abusy MS using a normal SETUP message including a" Signal" information element with
value #7 (call waiting tone on), as described in 3GPP TS 24.083. Thisis the required MSC behaviour if it has received a
MAP_PROCESS_CALL_WAITING service primitive asaresponse to a
MAP_SEND_INFO_FOR_INCOMING_CALL service primitive on the B-interface. Exact values of the parameter and
parameter tag are indicated in 3GPP TS 24.008.

5.1.3.2 Notification of waiting call to calling subscriber

The signalling for this notification is shown in figure 5.7.

Figure 5.7: Signalling for notification of waiting call to calling subscriber

If there are no network interworking limitations between the originating and destination M SCs, then the calling MS
receives notification of his waiting call asfollows: A Facility Information element in the ALERTING message includes
a NotifySS operation with the following parameters:

- SS-Code parameter indicates "callWaiting";
- Cdllswaitinglndicator parameter indicates "calllsWaiting".

Exact values of the parameter and parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.083.

5.1.4  Closed User Group service (CUG)

5.14.1 Explicit invocation of a CUG call

The signalling for this situation is shown in figure 5.8.
1Y% MsC VL
- +-+ +-

1 1
} SEND | NFORMATI ON FOR OUTGO NG CALL SETUPI
_______________________________________ >
| |
1 1

I
-————-+3

Figure 5.8: Signalling at explicit invocation of a CUG call

When a subscriber to the CUG supplementary service sets up acall, an explicit invocation involves transport of a
ForwardCUG-Info operation in a Facility information element in the SETUP message. Parameter mapping between the
air-interface SETUP message and the B-interface MAP_SEND_INFO_FOR_OUTGOING_CALL service primitive
shall take place in the MSC. Exact values of the parameter and parameter tags are indicated in 3GPP TS 24.080 and
3GPP TS 24.085. The parameter tags and values are mapped as follows:

Table 5.1: Mapping of parameter names and values for explicit invocation of a CUG call

3GPP TS 24.080 parameter name 3GPP TS 29.002 parameter name
cug-Index cug-Index

suppressPrefCUG suppressPrefCUG

suppressOA suppressOutgoingAccess
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5.1.4.2 Notification of CUG invocation to served MS

The signalling for this situation is shown in figure 5.9.

>
2
O
<

T T T T T T+

FACI LI TY

T T T T T T+
A}

———————3

I
|
|
|
CALL_PROCEEDI NG |
|
|
I

Figure 5.9: Signalling flow for notification of CUG invocation to served MS

The network may indicate to the MS that a CUG has been invoked for the outgoing call by sending a NotifySS
operation in the Facility information element in the FACILITY or CALL PROCEEDING message towards MSa. The
parameter to be included in this operation (cug-Index) is obtained from the MAP_COMPLETE_CALL service
primitive. Exact values of the parameter and parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.085.

5.1.4.3 Notification of rejection of CUG invocation to served MS

The signalling for this situation is shown in figure 5.10.

VS MSC VLR
+-+ +-+ +- +
L SETUP {1 SEND | NFORMATI ON FOR OUTGOI NG CALL SETUP | !
--------------- > e e e e e e e e e e e e e m D
] ] ]
} } } ISEND | NFORMATI ON FOR OUTGOI NG CALL SETUP ERROR} :
o o o e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o
} } DI SCONNECT/ } } } }
| | RELEASE/ | |
| | RELEASE COVPLETE| | ||
L L L

Figure 5.10: Signalling flow for notification of rejection of CUG invocation to served MS

When an attempted CUG call is rejected for CUG related reasons, mapping of parameter values take placesin order to
inform the M Sa of the failure in the DISCONNECT, RELEASE or RELEASE COMPLETE message. If thecall is
rejected by the serving VLR, a mapping of errors received on the B-interface (as response to
MAP_SEND_INFO_FOR_OUTGOING_CALL) to diagnostics (in the diagnostics field of the Facility Rejected cause
value) must be performed. The mapping from error code to diagnostic is as follows (detailed values of tags, cause
values and diagnostics are found in 3GPP TS 29.002, 3GPP TS 24.008, and 3GPP TS 24.080 respectively):

Table 5.2: Mapping of 3GPP TS 29.002 error causes to diagnostics at notification of rejection of CUG
invocation to served MS

3GPP TS 29.002 error cause Facility re ected #29 diagnogtic field
outgoingCallsBarredWithinCUG Outgoing calls barred within the CUG
nNoCUG-Selected No CUG selected

unknownCUG-Index Unknown CUG index

indexI ncompatibleWith RequestedBasicService Index incompatible with requested basic service
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If there are no network interworking restrictions (i.e. originating MSC = gateway MSC = terminating MSC),
interworking between MAP and the air-interface takes place also for rejection of CUG calls by terminating end. The
signalling for this situation is shown in figure 5.11.

MSa MSC HLR
+- + +- + +-+
I I I I I I
} } } } SEND ROUTI NG | NFQY } }
| | | SEND_ROUTI NG TNFO_SMS| |
| | (for NBb) |
|| DSoeeeT | ]
} }RELEASE COVPLETEI } SEND_ROUTI NG_| NFO } }
I I I
1 1 1 1 1 1

Figure 5.11: Signalling flow for notification of rejection of CUG invocation from terminating end

The mapping from error code to diagnostic is as follows (detailed values of tags, cause values and diagnostics are found
in 3GPP TS 29.002, 3GPP TS 24.008, and 3GPP TS 24.080 respectively):

Table 5.3: Mapping of 3GPP TS 29.002 error causes to cause values at notification of rejection by
terminating end

3GPP TS 29.002 error cause Causeinformation element (cause value)
calledPartySSInteractionViolation Facility Rejected #29,
Diagnostic = CUG call failure,
unspecified
incomingCallsBarredWithinCUG Incoming calls barred within the CUG #55
subscriberNotM emberOfCUG User not a member of CUG #87
reguestedBasi cServiceViolatesCUG-Constraints Facility Rejected #29
5144 Notification of CUG invocation to terminating MS
The signalling for this situation is shown in figure 5.12.

VB MsC VLR

+- + +- + +- +

1 | | 1 1 1

| | | SEND I NFORVATI ON FOR | NCOM NG CALL SETUP | |

___________________________________________ >

| 1 | 1 | 1

} } } } COVPLETE CALL/ PROCESS CALL WAI TI NG } }

| | ogerup | 17T [

[ et |1 |1

|1 |1 |1

1 | 1 1 1 1

Figure 5.12: Signalling flow for notification of CUG invocation to terminating end

When a CUG call arrives at the terminating end, the CUG index associated with the invoked CUG may be passed to the
mobile station. The cug-Index parameter is obtained from the fixed network connection establishment request message,
or if no fixed network protocol isinvolved (i.e. originating = terminating MSC), it is obtained from the
MAP_COMPLETE_CALL or MAP_PROCESS CALL_WAITING service primitive. Its value is mapped onto the cug-
Index parameter in the NotifySS operation in the Facility Information element of the SETUP message on the air-
interface. Exact values of the parameter and parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.085.
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5.1.5 Advice of Charge services

5.1.5.1 Notification of Charging information to served MS, mobile originated call

The signalling for this situation is shown in figure 5.13.

MSa
+

1 %
—_—— 10

H

+

COVWPLETE CALL

CONNECT/

-+
1
|
|
|
} FACI LI TY
|
1

TTT T T T T+

Figure 5.13: Signalling flow for notification of Mobile originated Charging Information to served MS

The network may indicate charging information to the MS at mobile originated call set-up. The MSC knows charging
information is applicable due to the inclusion of an SS-Code indicating Advice Of Charge Charging or Advice Of
Charge Information in the MAP_COMPLETE_CALL service indication from the VLR. This parameter'svalueis
mapped onto the SS-Code parameter in the ForwardChargeAdvice operation which is to be sent to the M S together with
the relevant charging parameters. The ForwardChargeAdvice operation shall be sent in the facility information element
of either the CONNECT or the FACILITY message. Exact values of the parameter and parameter tags are indicated in
3GPP TS 24.080 and 3GPP TS 24.085.

5.1.5.2 Notification of Charging information to served MS, mobile terminated call

The signalling for this situation is shown in figure 5.14.
Msh MsC
+- +

+
|

|

|

} FACI LI TY
|

1

+
] |
} } COMPLETE CALL
| |
| |
| |
1 1

—m——— ot g
———————i3

Figure 5.14: Signalling flow for notification of Mobile terminated Charging Information to served MS

The network may indicate charging information to the MS at mobile terminated call set-up. The MSC knows charging
information is applicable due to the inclusion of an SS-Code indicating Advice Of Charge Charging or Advice of
Charge Information in the SS-Data parameter included in the MAP_COMPLETE_CALL service indication from the
VLR. This parameter's value is mapped onto the SS-Code parameter in the ForwardChargeAdvice operation which isto
be sent to the M S together with the relevant charging parameters. The ForwardChargeAdvice operation shall be sent in
the facility information element of the FACILITY message. Exact values of the parameter and parameter tags are
indicated in 3GPP TS 24.080 and 3GPP TS 24.085.
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5.1.6 Call Barring services

These supplementary services (described in 3GPP TS 24.088) require the following interworking in the MSC:

5.1.6.1 Barring of outgoing calls

The signalling for this situation is shown in figure 5.15.
VB MsC VLR
- +- -+

SEND | NFORVATI ON FOR QUTGO NG CALL SETUP/
SEND | NFORVATI ON FOR MOBI LE ORI G NATED SMS

SEND | NFORVATI ON FOR QUTGO NG CALL SETUP ERROR/
SEND | NFORMATI ON FOR MOBI LE ORI A NATED SMs ERRCR/
RELEASE ERROR

COVPLETE

T T T T T T T+
T T T T T T T+

Figure 5.15: Signalling flow for barring of an outgoing call

If the error code "CallBarred" isreceived as a response to the MAP_SEND_INFO_FOR_OUTGOING_CALL or
MAP_SEND_INFO_FOR_MO_SMS service primitives on the B-interface, then a RELEASE COMPLETE message
with a NotifySS operation shall be sent to the originating M S, as described in 3GPP TS 24.088. The mapping of 3GPP
TS 29.002 callBarringCause to 3GPP TS 24.008 cause valuesis shown in table 5.4. Exact values of the parameter and
parameter tags are indicated in 3GPP TS 24.080, 3GPP TS 24.088 and 3GPP TS 24.008.

Table 5.4: Mapping of 3GPP TS 29.002 callBarringCause to 3GPP TS 24.008 cause values at barring
of outgoing call

3GPP TS 29.002 callBarringCause 3GPP TS 24.008 Cause value
barringServiceActive #31: Normal Unspecified
operatorBarring #8: Operator Determined Barring
(None) #21: Call Rejected

5.1.6.2 Barring of incoming calls

The signalling for this situation is shown in figure 5.16.

MSa GVBC HLRb
+- + +- + +- +
o | 1 SEND ROUTING INFQl ! !
| | | SEND_ROUTI NG TNFO_SMS| |
| | (for NBb) |
[ I I
{ { DI SCONNECT/ } } SEND_ROUTI NG | NFQ/ } }
| RELEASE/ || ERROR |
| | RELEASE QOVPLETE | l<------ooooooannnn |
I | |

Figure 5.16: Signalling flow for barring of an incoming call

If the error code "CallBarred" isreceived as aresponse to the MAP_SEND ROUTING_INFO or
MAP_SEND_ROUTING_INFO_FOR_SM service primitives on the D-interface, then if no network interworking
limitations apply, a NotifySS operation shall be sent to the originating MS in the first clearing message, as described in
3GPP TS 24.088. The mapping of 3GPP TS 29.002 error causes to 3GPP TS 24.008 cause values is shown in table 5.5.
Exact values of the parameter and parameter tags are indicated in 3GPP TS 24.080, 3GPP TS 24.088 and 3GPP TS
24.008.
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Table 5.5: Mapping of 3GPP TS 29.002 error causes to cause values at barring of incoming call

3GPP TS29.002 error cause Causevalue

barringServiceActive #21: Cdll Rejected

operatorBarring #21: Call Rejected

anonymousCallRejection #31: Normal, unspecified (NOTE)

(None) #21: Call Rejected

NOTE: The GMSC will play an announcement towards the calling user to signal that the call is rejected due to
anonymous call rejection. See 3GPP TS 23.088 [26].

51.7 CCBS call outcome

For the purpose of monitoring the destination B (the target of a CCBS request activated by subscriber A), the HLR on
the B-side needs to know the outcome of a CCBS call. A CCBS call isacall being set-up after acceptation of arecall
(indication to subscriber A that B isidle). Thus, in case of a CCBS call, on receipt of call related messages from the
MS, the MSC shall send (viathe VLR) the MAP_STATUS REPORT to the HLR.

VLR HLR
+- + +

5
oy
g

+
]

_

+

1 1 1
| | |
| | |
} CONNECT/ } }
| ALERTI NG/ ! !
! DI SCONNECT/ | !
| REL EASE/ | |
! RELEASE ! !
| COVPLETE | |
} } CCBS CALL DELI VERYI
| | g
| | |
| | |
] ]

STATUS_REPORT

_—_—

+
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

The CONNECT or ALERTING messages imply that the call establishment has been successful. Then the value of the
Outcome information element in the MAP_STATUS REPORT is set to success.

The DISCONNECT and RELEASE are, in this case, error messages and can contain different causes (e.g. Call Rejected
or User Busy). The M SC translates the message and/or the cause received into the proper value for the Outcome
information element (Failure or Busy).

Exact coding and values of the messages and parameter tags can be found in 3GPP TS 24.008 and 3GPP TS 29.002.

5.2 SS Management in stable connection state

When a stable CM connection is set up between a mobile station and the network, the following supplementary services
may apply:

5.2.1 Call Forwarding services

5211 Notification of invocation of CFB to served mobile subscriber

Asdescribed in 3GPP TS 22.082, when the Call Forwarding on MS Busy service isinvoked by the network, a
notification of this fact may be sent to the M S. The signalling for the situation when the user isSNDUB is shown in
figure 5.17. Note that if the subscriber is not NDUB, this notification does not apply.
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Y3 MSC VLR
oy oy oy
} } } }SEND | NFORMATI ON FOR | NCOMl NG CALL SETUE} }
I I I
} } } }< COVPLETE CALL } }
I NoUB I
} } est 9b i shed I I
} } FACI LI TY } } }
I ! I

Figure 5.17: Signalling for notification of invocation of CFB supplementary service

The M SC obtains information on what supplementary services are active by analysing the SS-Data parameter in the
MAP_COMPLETE_CALL service primitive on the B-interface. If this parameter indicates that CFB is active, then the
FACILITY message may be used to convey the required NotifySS operation in a Facility information element. Exact
values of the parameter and parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.082.

5.2.2 Call Hold service (HOLD)

Asdescribed in 3GPP TS 24.083, an M S can at any time during the active phase of a call signal invocation of the Call
Hold supplementary service towards the network. Thisis done by use of the HOLD message (defined in 3GPP TS
24.080). When the M SC receives such a message, it requests access to the VLR and sends the MAP_INVOKE_SS
service primitive to the VLR (as described in 3GPP TS 29.002). The interworking function triggers this behaviour by
sending an internal MAP_INVOKE_SS signal to the MAP Service User of the MSC, indicating the following parameter
values:

- SS-Code = Call Hold;
- BS-Code = Basic service of the on-going call.

The signalling for this situation is shown in figure 5.18. Exact values of the parameter and parameter tags are indicated
in 3GPP TS 24.080, 3GPP TS 24.083 and 3GPP TS 29.002.

WS MBC VLR
-+ -+ -+
bt L [
L'l hobp Il Inwvokess !
[ S IR S
. I I
| 1 iwokess ack ||
| | oD Acg | e N
|1 P RE |

I I |
1 11 o

Figure 5.18: Signalling flow at invocation of Call Hold supplementary service
If the A_INVOKE_SS signal from the MAP Service User in the MSC is empty, the HOLD ACKNOWLEDGE message
isreturned to the MS. If it refersto an error, the mapping of error causes takes place according to table 5.6. Exact values
of the parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 29.002.

Table 5.6: Mapping of 3GPP TS 29.002 operation errors to 3GPP TS 24.080 HOLD REJECT causes

3GPP TS 29.002 operation error 3GPP TS 24.080 HOLD REJECT cause
SystemFailure #63: Service/Option not available
DataMissing #100: Invalid Information Element contents
UnexpectedDataValue #100: Invalid Info. element contents
CallBarred #29: Facility Rejected

lllegalSS-Operation #50: Requested Facility not subscribed
SS-ErrorStatus #50: Requested facility not subscribed
SS-NotAvailable #69: Requested facility not implemented
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Note that Call Retrieval requires no communication on the B-interface, and thus no interworking requirements have
been identified.

5.2.3 Multi Party service (MPTY)

Asdescribed in 3GPP TS 24.084, an MS can at any time during the active phase of acall signal invocation of the Multi
Party supplementary service towards the network. Thisis done by including aBuildMPTY operation (defined in 3GPP
TS24.080) in aFACILITY message. When the MSC receives such arequest, it requests access to the VLR and sends
the MAP_INVOKE_SS service primitiveto the VLR (as described in 3GPP TS 29.002). The interworking function
triggers this behaviour by sending an internal MAP_INVOKE_SS signal to the MAP Service User of the MSC,
indicating the following parameter values:

- SS-Code=MPTY;
- BS-Code = Basic Service Code of the on-going calls.
Note that the M SC does not allow the MPTY to be invoked if the two calls are not telephony calls.

The signalling for this situation is shown in figure 5.19.
VS3

o
O

VLR

-+
I
I
I
I
I
I
I

————————-
i

1

1

1

1

1

1

1

1

:

v
————————-

I

1
Figure 5.19: Signalling flow at invocation of Multi Party supplementary service

If the A_INVOKE_SSsignal from the MAP Service User in the MSC is empty, the BuildMPTY return result is

returned to the MSina FACILITY message. If it refersto an error, the mapping of errors takes place according to table
5.7.

Table 5.7: Mapping of 3GPP TS 29.002 operation errors to 3GPP TS 24.080 BuildMPTY errors

3GPP TS 29.002 operation error 3GPP TS 24.080 BuildMPTY error
SystemFailure SystemFailure

DataMissing SystemFailure
UnexpectedDataValue SystemFailure

CallBarred lllegalSS-Operation
lllegalSS-Operation lllegalSS-Operation

SS-ErrorStatus SS-ErrorStatus

SS-NotAvailable SS-NotAvailable

Note that Holding, Retrieving and Splitting a multi party requires no communication on the B-interface, and thus no
interworking requirements have been identified.

5.2.4  Advice of Charge services

Notification of Charging infor mation to served M Sduring the call

The network may indicate revised charging parameters (as required according to 3GPP TS 22.024, 3GPP TS 22.086,
3GPP TS 23.086 and 3GPP TS 24.086) to the MS during a call. The parameters are forwarded to MSa using the
ForwardChargeAdvice operation in the facility information element of the FACILITY message. Exact val ues of the
parameter and parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.085.
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5.2.5 Explicit Call Transfer service (ECT)

Asdescribed in 3GPP TS 24.091, an M S can at any time during the active phase of a call signal invocation of the
Explicit Call Transfer supplementary service towards the network. Thisis done by including a ExplicitCT operation
(defined in 3GPP TS 24.080) in aFACILITY message. When the M SC receives such areguest, it requests access to the
VLR and sendsthe MAP_INVOKE_SS service primitive to the VLR (as described in 3GPP TS 29.002). The
interworking function triggers this behaviour by sending an internal MAP_INVOKE_SS signal to the MAP Service
User of the MSC, indicating the following parameter values:

- SS-Code = ect;
- BS-Code = Basic Service Code of the on-going calls.
Note that the M SC does not alow the ECT to be invoked if the two calls are not telephony calls.

The signalling for this situation is shown in the following figure 5.21.

MSC VLR
+- +

M5
+- -+
|

| |
| |
| |
| |
| |
| |
| |
|

e

g
:
;

Figure 5.21: Signalling flow at invocation of Explicit Call Transfer supplementary service
If the A_INVOKE_SSsignal from the MAP Service User in the MSC is empty, the ExplicitCT return result is returned
tothe MSin aDISCONNECT/RELEASE/RELEASE COMPLETE message. If it refersto an error, the mapping of
errors takes place according to table 5.8.

Table 5.7: Mapping of 3GPP TS 29.002 operation errors to 3GPP TS 24.080 ExplicitCT errors

3GPP TS 29.002 operation error 3GPP TS 24.080 ExplicitCT error
SystemFailure SystemFailure
DataMissing SystemFailure
UnexpectedDataValue SystemFailure
CallBarred CallBarred
lllegalSS-Operation lllegalSS-Operation
SS-ErrorStatus SS-ErrorStatus
SS-NotAvailable SS-NotAvailable

5.3 SS Management in disconnecting phase

When a CM connection is being released, the following supplementary services may apply:
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5.3.1 Call Forwarding services

Notification of invocation of CFNRYy to served mobile subscriber

Asdescribed in 3GPP TS 22.082, when the Call Forwarding on No Reply service isinvoked by the network, a
notification of this fact may be sent to the MS asthe call attempt is disconnected. The signalling for this situation is
shown in figure 5.20.

NS NBC VLR
+- + +-+ +-+
] ] ] ] ] ]
} } } ISEND | NFORMATI ON FOR | NCOM NG CALL SETUP} :
] T 21
} } } } COVPLETE CALL : :
oo o o e o o e e e e e e e e e e e e e e e e e e e e e e oo
| SETW B
I I I
] NRET ]
B Ti meout B
} } FACI LI TY/ } } : :
| | Discowect | | |
| RELEASE/ . |
| | RELEASE COVPLETE| | ||
I I I

Figure 5.20: Signalling for notification of invocation of CFNRy supplementary service

The MSC obtains information on what supplementary services are active by analysing the SS-Data parameter in the
MAP_COMPLETE_CALL service primitive on the B-interface. If this parameter indicates that CFNRYy is active, then if
required, either one of the DISCONNECT, RELEASE, RELEASE COMPLETE or FACILITY messages may be used
to convey the required NotifySS operation in a Facility information element. Exact values of the parameter and
parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 24.082.

5.3.2 CCBS Request Activation

As described in 3GPP TS 22.093, when subscriber A encounters a busy destination B, subscriber A can request the
CCBS supplementary service (i.e. activate a CCBS reguest against destination B).

The signalling for this situation is shown in figure 5.21.

CCBS REQUEST ERROR
CCBS REQUEST ACK

VB VEC VLR HLR
-+ -+ -+ -+
i DI SCONNECT I L
I I ] L
| . RELEASE i L L
! | e reassr | | i
I I | | """"""""" > | | REG ST ER_@ ENT RYl |
_________________ >
I I I I
L L | | REGSTERCC | |
I I I ENTRY ACK | |
I I | | REGSTER CC I
] N I ENTRY_ERROR | |
I I | I
I I 1 I
I I | I
I I | I
I I | I
I | | I
1 1 1 1 1 1

|
|
|
| |
Figure 5.21: Signalling for CCBS Request Activation
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The M S request the activation of CCBSin a Facility information element of a RELEASE message in response to a
DISCONNECT message containing the diagnostic CCBSis possible and the Allowed Actions information element set
to Recall is possible. Then, the M SC transmits the request in an Invoke component together with the call information
towardsthe VLR inaCCBS_REQUEST message on the B-interface. The VLR forwardsitin a

MAP_REGISTER _CC_ENTRY on the D-interface.

The outcome of the activation is sent back by the HLRinaMAP_REGISTER_CC ENTRY_ACK or a
MAP_REGISTER_CC_ENTRY_ERROR message. This outcome is subsequently mapped and inserted in the Facility
information element of the RELEASE COMPLETE message from the MSC to the MS.

Exact values of the parameters and parameter tags are indicated in 3GPP TS 24.008, 3GPP TS 24.080, 3GPP TS 24.093
and 3GPP TS 29.002.

533 Call Deflection service

5.3.3.1 Call Deflection Operation Request

Asdescribed in 3GPP TS 24.072, aM S may signal invocation of the Call Deflection supplementary service for a
mobile terminated call at any time after call confirmation until the call is accepted.

The signalling for this situation is shown in figure 5.22.
(% MsC VLR
+

+ +-
1 1 1
} } COVPLETE CALL ERROR / PROCESS CALL WAI TI NG ERROR }
| | T TTTTTToooommssssoooommmmsooooos 7
| | |
1 1 1

Figure 5.22: Signalling of a Call Deflection Request

The M S requests Invocation of Call Deflection by including a CallDeflection operation (defined in 3GPP TS 24.080) in
aDISCONNECT message. The parameters of the CallDeflection operation of the DISCONNECT message shall be
transferred by the MSC to the VLR with the B-interface COMPLETE_CALL_ERROR or

PROCESS CALL_WAITING_ERROR message.

5.3.3.2 Call Deflection Operation Response

Optimal Routeing of late call forwarding is not invoked

The signalling for this situation is shown in figure 5.23.

NS MSC VLR
+- + +- + +- +
1 1 1 1 1 1
} } } } COVPLETE CALL ERROR / PROCESS CALL WAI TI NG ERROR } }
................................................. >
] ] ]
} } } } SEND | NFORMATI ON FOR | NCOM NG CALL SETUP ACK / : :
| | | SEND I NFORMATI ON FOR | NCOM NG CALL SETUP ERROR | |
|l ORELEASE | e riii o |
| | ST I I
1 1 1 1 1 1

Figure 5.23: Mapping of Call Deflection Response without SOR

The MSC shall send a CallDeflection return result to the MSif the SEND_INFO_FOR_INCOMING_CALL_ACK
message is received from the VLR and the invocation of Optimal Routeing is not requested. The MSC shall send a
CallDeflection return error to the MSif aSEND_INFORMATION_FOR_INCOMING_CALL_SETUP ERROR
message is received from the VLR. The MSC shall obtain the value of the CallDeflection error from the error received
inthe SEND_INFORMATION_FOR_INCOMING_CALL_SETUP ERROR message.
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Optimal Routeing of late call forwarding isinvoked:
The signalling for this situation is shown in figure 5.24.

WS MSC VLR
- +- +- +
1
|
|
|
|

END | NFORVATI ON i
OR | NCOM NG CALL

mw

SETUP ACK '

RESUME CALL HANDLI NG ACK /
RESUME CALL HANDLI NG ERROR

_—_—

+ +
1 1
| |
| |
| |
| |
} RESUVE CALL HANDLI NG }
| |
| |
| |
| |
| |
| |
| |
1 1

Figure 5.24: Mapping of Call Deflection Response in case of SOR

If for aCall Deflection Request Optimal Routeing of late call forwarding isinvoked the M SC shall send a
CdllDeflection return result to the MSif the MAP_RESUME_CALL_HANDLING_ACK isreceived from the GMSC.
IfaMAP_RESUME_CALL_HANDLING_ERROR message with error "ForwardingFailed" is received from the
GMSC the MSC shall send a CallDeflection return error "ForwardingFailed" to the MS. Reception of other errors than
"ForwardingFailed" in the MAP_RESUME_CALL_HANDLING_ERROR message shall lead to local processing in the
MSC.

Exact values of the parameters and parameter tags are indicated in 3GPP TS 24.080 and 3GPP TS 29.002.

6 Call independent supplementary services
management

6.1 MS initiated SS Management

6.1.1 Connection establishment phase

Call independent supplementary service management takes place on a separate, dedicated CM connection between the
mobile station and the M SC. When a request to open such a connection arrives at the MSC, the MSC will request access
permission from the VLR, as described in 3GPP TS 29.002. It will also assess the capabilities of the MS according to
the screening indicator, as described in 3GPP TS 24.010 and 3GPP TS 24.080. The signalling for this situation is shown
infigure 6.1.

MS MSC MAP User in MsC
+- + +- + +- +
I I I I I I
i i CM servi ce request } } I I
] (CM service type = L L
L SS Activation) L A CM SERV_REQ L
_________________________ >
i i i i (CM'service type = I I
SS Activatli on)
1 I A N
[ [ [
I I I I I I

Figure 6.1: Signalling flow for SS connection establishment

6.1.2 Connection established
At this stage of the connection, the version negotiation mechanism will be invoked as described in clause 3. The

abstract definition of the protocol used for call independent SS operationsis imported directly from 3GPP TS 29.002
into 3GPP TS 24.080.
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The signalling for invocation of a supplementary service operation is shown in figure 6.2, while figure 6.3 shows the
signalling for returning the result of the supplementary service operation. Tables 6.1 and 6.2 show the mapping of 3GPP
TS 24.080 operation codes to MAP service primitives, and vice versa respectively. The detailed mapping of the

contents of the facility information elements to the service primitives triggering the MAP user are described in

subclause 6.3.
VS
-+

REG STER/ FACI LI TY
(SS OPERATI ON)

+
I
[
I
[
I
[
I

MAP User in C

+-
]
I
I

SS_SERVI CE PRI M TI VE REQ|

>
I

_——— 5

Figure 6.2: Signalling flow for SS operation invocation

Choice of service primitive on the basis of received facility information element is as follows:

Table 6.1: Mapping of 3GPP TS 24.080 operations to 3GPP TS 29.002 service primitives

Facility information element operation

Service primitive for MAP Service user

RegisterSS A REGISTER SS
EraseSS A ERASE_SS
ActivateSS A_ACTIVATE_SS
DeactivateSS A _DEACTIVATE_SS
InterrogateSS A INTERROGATE SS

RegisterPassword

A _REGISTER PASSWORD

ProcessUnstructuredSS-Request A

PROCESS_UNSTRUCTURED_SS REQUEST

EraseCC-Entry

A _ERASE_CC_ENTRY

REG STER/ FACI LI TY
(SS OPERATI ON)

F
e -0

MAP User in MSC
+- +

1

[

[

[

[

1

SS_SERVI CE PRI M TI VE CNF

T T T T+

Figure 6.3: Signalling flow for SS operation return result

Choice of facility information element on the basis of received service primitive is as follows:

Table 6.2: Mapping of 3GPP TS 29.002 service primitives to 3GPP TS 24.080 operations

Service primitive for MAP Service user

Facility information element operation

A REGISTER SS RegisterSS
A ERASE_SS EraseSS

A ACTIVATE_SS ActivateSS
A_DEACTIVATE_SS DeactivateSS
A INTERROGATE SS InterrogateSS

A REGISTER PASSWORD

RegisterPassword

A PROCESS_UNSTRUCTURED_SS REQUEST

ProcessUnstructuredSS-Request

A UNSTRUCTURED_SS_REQUEST

UnstructuredSS-Request

A_UNSTRUCTURED SS_NOTIFY

ProcessUnstructuredSS-Notify

A GET PASSWORD GetPassword
A_REGISTER_CC_ENTRY AccessRegisterCCEntry
A_ERASE_CC_ENTRY EraseCCEntry

6.1.3 Connection release

A supplementary service control connection is usually released by the network. The signalling for this situation is

shown in figure 6.4.
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®
o
O

MAP User

RELEASE COVPLETE

>
2
3
:

Figure 6.4: Signalling flow for SS connection release by the network

However, in exceptional circumstances, the MS may request release of the connection. The signalling for this situation
isshown in figure 6.5.

M5 MsC MAP User

Figure 6.5: Signalling flow for SS connection release by the MS

6.2 Network initiated SS Management

6.2.1 Connection establishment phase

Call independent supplementary service management takes place on a separate, dedicated CM connection between the
mobile station and the MSC. The MSC may need to open a connection towards the MS (as described in 3SGPP TS
24.008) to send the Network initiated SS operation to the M S. Detailed mapping rules are described in subclause 6.3.

6.2.2 Connection established

The abstract definition of the protocol used for call independent SS operations is imported directly from 3GPP TS
29.002 into 3GPP TS 24.080.

The signalling for invocation of a Network initiated SS operation is shown in figure 6.6, while figure 6.7 shows the
signalling for returning the result of supplementary service operation.

Choice of facility information element on the basis of received service primitiveis described in table 6.2.

MS MS MAP User
+-

in MSC

i
+ +-+
i SS_SERVI CE PRI MATI VE REq

o o e e o e e e e e e e mm e

|
|
I
|
|

REG STER/ FACI LI TY

I I I
| | |
| | |
| (SS PERATION) | |
| | |
| | |

Figure 6.6: Signalling flow for Network Initiated SS operation invocation

Choice of service primitive on the basis of received facility information element is described in table 6.2.
MS MSC MAP User

+- +
! FACI LI TY
| (SS OPERATION)
|
|
|
|

n MsSC
-+

SS_SERVI CE PRI MATI VE CNF

i
+
I
[
I
[
_______________________ N
[
I

Figure 6.7: Signalling flow for Network Initiated SS operation return result
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6.2.3 Connection release

A Network initiated SS connection is usually released by the network. The signalling for this situation is shown in
figure 6.4.

However, in exceptiona circumstances, the MS may request release of the connection. The signalling for this situation
isshown in figure 6.5.

6.2.4 ForwardCheckSSindication

When a mobile station first makes contact with the network after there has been a HLR restart, an indication may be
sent by the HLR to the M S to inform of possible unintended consegquences with respect to supplementary services. This
indication is a separate service in the MAP (MAP_FORWARD_CHECK_SS INDICATION service), and the abstract
definition of its operation (ForwardCheckSSIndication) isimported into the 3GPP TS 24.080 protocol.

Upon receipt of ForwardCheckSSIndication from the VLR, the MSC shall create a new call independent SS transaction
and then send ForwardCheckSSIndication (see 3GPP TS 24.010).

The MSC isonly required to deliver ForwardCheckSSIndication if there is an active RR connection to the MS. The
network shall not page the MS in order to deliver ForwardCheckSSIndication.

MSC VLR HL
+ +- +
' For war dCheckSSl nd. !

+
|
|
|
|
|
|

®

T T T T T T+

AN

For war dCheckSSI nd.

TTT T T T T+
N
-——————-13

-+
1
|
} For war dCheckSSI nd.
|
|
|
1

Figure 6.8: ForwardCheckSSindication

6.2.5 CCBS Recall

Asdescribed in 3GPP TS 22.093, when destination B, target of a CCBS request activated by subscriber A, becomes
idle, the network shall automatically recall subscriber A. When subscriber A accepts the recall, the network will
automatically generate a CCBS call to destination B.

The signalling for this situation is shown in figure 6.9.

HL
- +-

1 ®
&
(@]
<
—

+ 0

+ 0

CM SERVI CE PROVPT

1

|

|

|

|

|

|

!

in 3GPP TS 24.093 !
|

|
|
|
|
|

REMOTE_USER FREE_ACKI
___________________ >
|

_—_—

+-
|
|
|
|
|
|
|
Procedure defi ned!
|
|
|
|
|
|
|
|
|
|

Figure 6.9: Signalling for CCBS Recall

Theindication of destination B idleis sent inthe MAP_REMOTE_USER_FREE service primitive. It is transmitted on
the D-interface and relayed on the B-interface. Then, the recall procedure starts with the establishment of aCC
connection initiated by the network with the CM SERVICE PROMPT message. The following exchange of message
concerns only the A-interface and is not described here since it is already donein 3GPP TS 24.093.
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The acceptation of the recall by the user isimplicit in the SETUP message sent by the MS to the MSC. This message
contains the call information previously sent to the MS and the indication that the call in its establishment phaseis a
CCBS call. The MSC informs the HLR of this acceptation by sendingaMAP_REMOTE_USER _FREE_ACK message
on the B-interface and further on the D-interface.

In case an error occurs (e.g. MS not reachable or Incompatible terminal), at any time of the recall procedure (i.e. just
after the error has been received), the MSC shall send the MAP_REMOTE_USER_FREE_ERROR with the appropriate
value for the Error information element.

Exact values of the parameters and parameter tags are indicated in 3GPP TS 24.008, 3GPP TS 24.093 and 3GPP TS
29.002.

6.2.6 CCBS Monitoring

The monitoring process isinitiated by the network. It is started on the B-side as soon as subscriber B becomes a target
of aCCBSrequest. It is started on the A-side when subscriber A isfound to be busy or suspends a request while being
offered arecall. Since the status of a subscriber islinked to its activity, a message sent by the MSto the MSC may lead
to the transmission of a message containing the new status on the D-interface (i.e. the MAP_STATUS REPORT
service primitive). This message contains a Status information element which can take the value Idle, Not_Reachable or
Not Idle.

Several situations might occur, they are described in the figure 6.10.

VS MSC VLR HLR

+- + +- + +- + +- +

1 1 1 1 1 1 1 1

a. } iCMSERVICE REQUEST} } : : : :
_________________ >

} } } } M5 ACTI VI TY : : : :

I e >: | sTaTus REPORT | |

b. |1 ive oetac || I N
_________________ >

| | DETACH IMSL |

_ | | | STATUS REPCRT | |

_________________ >

c. | |  RELEASE i ] B

] || CALED ]

b . 'l staTus ReporT ||

G | R >
_________________ >

] || NOTIBE ]

_ L | | STATUS REPCRT | |

| | | [Tt 7l

[} 1 [} 1 1 1 1

Figure 6.10: Signalling for CCBS Monitoring

For al these situations (from ato d), the transmission of the MAP_STATUS_REPORT service primitive depends on
the possible change of status of the MS. The detailed behaviour of this procedure is described in 3GPP TS 23.093.

Exact coding and values of the messages are indicated in 3GPP TS 24.008 and 3GPP TS 29.002.

6.3 Mapping of Operation Codes, Error Codes, Parameter Tags
and Parameter Contents

6.3.1 Operation codes

The same operation codes are used for equivalent operationsin 3GPP TS 24.080 and 3GPP TS 29.002 for call
independent supplementary service management.
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6.3.2 Error codes

For call independent supplementary service management, the same error codes are used for equivalent error typesin
3GPP TS 24.080 and 3GPP TS 29.002.

The RETURN ERROR components are a so constructed in the same way on both sides of the interface.

6.3.3 Parameter tags and parameter values

The same parameter tags and parameter values are used for equivalent parametersin 3GPP TS 24.080 and 3GPP TS
29.002.
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