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

The present document may refer to technical specifications or reports using their 3GPP identities or GSM identities.
These should be interpreted as being references to the corresponding ETSI deliverables. The mapping of document
identitiesis as follows:

For 3GPP documents:
3G TS| TR nn.nnn "<title>" (with or without the prefix 3G)
isequivalent to

ETSI TS| TR 1nn nnn "[Digital cellular telecommunications system (Phase 2+) (GSM);] Universal Mobile
Telecommunications System; <title>

For GSM document identities of type "GSM xx.yy", e.g. GSM 01.04, the corresponding ETSI document identity may be
found in the Cross Reference List on www.etsi.org/key
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Foreword

This Technical Specification has been produced by the 3GPP.

This TS specifies Information element mapping between Mobile Station - Base Station System (MS - BSS) and Base
Station System - Mobile-services Switching Centre (BSS - MSC) Signalling procedures and the Mobile Application
Part (MAP) within the digital cellular telecommunications system.

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approva. 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 the present document is:

i) to provide adetailed specification for the interworking between information elements contained in layer 3
messages sent on the MS-M SC interface (Call Control and Mobility Management parts of GSM 04.08) and
parameters contained in MAP services sent over the MSC-VLR interface (GSM 09.02) where the MSC actsas a
transparent relay of information;

ii) to provide adetailed specification for the interworking between information elements contained in BSSMAP
messages sent on the BSC-M SC interface (GSM 08.08) and parameters contained in MAP services sent over the
MSC-VLR interface (GSM 09.02) where the MSC acts as a transparent relay of information;

iii) to provide a detailed specification for the interworking asin i) and ii) above when the MSC also processes the
information.

Interworking for supplementary servicesis givenin GSM 09.11. Interworking for the short message serviceisgivenin
GSM 03.40 and GSM 04.11. Interworking between the call control signalling of GSM 04.08 and the PSTN/ISDN is
givenin GSM 09.03, GSM 09.07 and GSM 09.08. Interworking between the ‘A" and 'E' interfaces for inter-M SC
handover signalling is given in GSM 09.07 and 09.08.

1.1 References

The following documents contain provisions which, through reference in thistext, congtitute provisions of the present
document.

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

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

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

» For this Release 1999 document, references to 3G documents are for Release 1999 versions (version 3.X.y).

[1] 3G TS 21.905: "3G Vocabulary".

[2] 3G TS°23.009: "Handover procedures’.

[3] 3G TS°23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

[4] 3G TS°24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols-Stage 3".

[5] 3G TS°24.010: "Mobile radio interface layer 3 Supplementary services specification - General
aspects'.

[6] 3G TSP24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio
interface".

[7] 3G T$°25.413: “luinterface RANAP signalling”

[8] 3G TS°29.002: "Mobile Application Part (MAP) specification”.

[9] 3G TS°29.007: "General requirements on interworking between the Public Land Maobile Network
(PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched Telephone
Network (PSTN)".

[10] 3G TS°29.011: "Digital cellular telecommunications system (Phase 2+); Signalling interworking

for supplementary services'.
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[11] GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching Centre -
Base Station System (MSC - BSS) interface Layer 3 specification".

[12] GSM 09.03: "Digital cellular telecommunications system (Phase 2+); Signalling requirements on
interworking between the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN) and the Public Land Mobile Network (PLMN)".

[13] GSM 09.08: "Digital cellular telecommunications system (Phase 2+); Application of the Base
Station System Application Part (BSSAP) on the E-interface”.

1.2 Abbreviations

Abbreviations used in this specification are listed in 3G TS 21.905.

2 Classification of interworking cases

2.1 Transparent procedures

The following M SC procedures require transparent mapping of BSSAP information elements into MAP parameters and
vice versa (see GSM 09.02 for definitions and the use of the procedures):

update location area;
- detach IMSI;

- forward new TMSI;
- provide IMSI;

- obtain IMEI;

- check IMEI,

- authenticate;

- trace subscriber activity.

2.2 Non-transparent procedures

Proceduresin this class require processing in the MSC and information element mapping. These procedures include
those related to:

- outgoing call set-up;
- incoming call set-up;
- handover;

- cipher mode setting.

3 Interworking in the MSC, Transparent case

3.1 General

When the M SC receives a forward message from the BSS (possibly forwarded transparently from the MS), it will
invoke the desired MAP service and establish a cross reference between the BSSAP procedure and the MAP procedure

ETSI
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in order to return the result of the operation to the BSS (which may forward it transparently to the MS. The cross
reference is deleted when the M SC terminates the MAP procedure.

Positive or negative results of the MAP procedure are returned in the appropriate BSSAP message.

The parameters of the forward BSSAP message are mapped by a one-to-one mapping into the parameters of the MAP
service. However, in some cases parameters received on the radio path may be suppressed at the M SC because they are
related to another protocol entity, e.g. information related to RR-management may be included in MM-management
messages. Similarly, parameters received in the (positive) MAP service response are mapped one-to-one into
parameters of the corresponding backward BSSAP message.

A negative outcome, as carried in various MAP services (MAP specific service response, MAP_U_ABORT,
MAP_P_ABORT, MAP_NOTICE and premature MAP_CLOSE, see GSM 09.02 for definitions) is mapped into a
cause value in the required backward BSSAP message. In this case several negative results of MAP may be mapped
into the same BSSAP cause value, i.e. without discrimination between these negative results.

NOTE: For O & M purposes, the MAP procedure entity in the MSC may require a more detailed overview of
negative results than the MS.

ETSI
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These principles areillustrated in figure 1.

04. 08 (08.08) MAP service
forwar nessage request .
+'--------,---+ S S +
i nformation par anet er
el enent
Fommm e m e + one-t 0-one Fommmmmom +
+----- D T T >--- -+
mappi ng
. MAP servi ce
positive ack response
= -1 IR +
i nformation paraneter
el enent
Fommm e m e + one-to-one - -------- +
+----- T <----+
mappi ng
egative
negatlve cause response
+ ----------- + S S +
| cause | | cause
R + one-to0-one or nmany-to-one Fommmam oo +
+-- - - - - <----+
mappi ng

Figure 1: lllustration of mapping principles in the MSC

For each of the transparent operations listed in subclause 2.1, the following format is used to show the mapping.

# 04.08 or 08.08 09. 02 #hbtes
Forward M5/ BSS to MSC MSC to, VLR
message nessage nang MAP servi ce request
informatjon elenment 1 <---> paraneter 1
Information element 2 <---> paraneter 2 y
Positivel] MSC to MS/ BSS VLR to MSC
resul t nmessage nane positive response
information elenent 1 <---> "paraneter 1
+|nfMHM|oneHmem 2 <---> paraneter 2 y
Negatlve MSC t o MS/ BSS VLR to MSC
result nessage nane negati ve response
cauSe 1 <---> cause 1
cause 2 <---> CEV
cause 3 <---> NAP P ABCRT
cause 3 <---> MAP_NQT| CE
I cause 3 <---> MAP_CLOSE I

Equivalent mapping principles apply for operations invoked by the VLR towards the BSSMS. However, negative
results are generally not received from the BSS/M S but are generated in the MSC. Therefore, for such operations the
interworking for negative resultsis not normally shown.

ETSI
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3.2 Location area updating
08. 08/ 04. 08 09. 02 1|_Not es
For war d COVWPLETE LAYER 3 | NFO MAP_UPDATE LOCATI ON_
nessage (LOCATI ON_UPDATI NG AREA r equest
REQUEST)
Location area id Previous LA Id
Mobi e 1dentity | MSI or TSI
Mbbi | e station
- classmark 1 - 4
Ci pheri ng, key CKSN
seq. nuiber )
Lotcat |eon updat e Locat |eon updat e 3
Cel | |%gnt|f|er Tarégt LA Id 1
Chosen channel - _|_
Positi ve f OCATI ON MAP_UPDATE LOCATI ON
results UPDAT NG ACCEPT) AREA response
Location area identity -
Mobil e 1 denti - 5
Fol I ow on pr oceed - y
Negati ve| DTAP fLOCATI ON MAP_UPDATE LOCATI ON
results UPDATI NG REJECT) AREA response
| MSI upknown in HLR Unknown subscri ber 6
Network failure Unknown LA 2
Roam ng not al| owed:
PLMN not  al | owed not al |l owed
LA not all owed LA not al | owed
Roam ng not Nat 1 onal Roam ng
allowed In this LA not al |l owed
PLMN not al | owed Qper at or
determ ped barring
||| egal M5 ||| egal subscri ber
11 s\§al IVE, L1 e§al equi pment
Network failure System Fai l u
Network fallure nex cted data val ue
Network fallure P ABORT
Network fallure NOTT‘CE
I Network faillure CLCOSE I

NOTE 1: The Target LA Id parameter is derived by the MSC from the Cell identifier information element.

NOTE 2:
or BSS.

The Unknown LA error isonly generated as aresult of incorrect information being inserted by the MSC

NOTE 3: This parameter can be used by the VLR to decide whether (e.g.) Authentication or IMEI checkingis

needed.

NOTE 4 Asthe mobile station classmark (1 or 2) isreceived by the MSC at the establishment of every RR
connection, thisinformation need not be stored in the VLR, but it is stored in the MSC as long as the RR

connection exists.

NOTE5 The mobileidentity isinserted by the MSC if it isreceived inaMAP_FORWARD_NEW_TMSI service.
If aTMSI isincluded, the MS should respond witha TMSI REALLOCATION COMPLETE message.

NOTE 6 TheHLR shall aso send thiserror if thereisan error in the type of subscription (i.e. VLR requests

service for a GPRS only subscriber)
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3.3 Detach IMSI

1|_ 04. 08 09. 02 1|_Not es
For war d | VS| DETACH MAP DETACH | VS
message | NDI CATI ON request
Mobile identity | MSI or TIVBI

Mobil e Station
classmark 1 -

Posiiivel T -
result y 1
Ne altitve

e b

NOTE 1: The forward message is not acknowledged.

Depending on the state of the MS, the IMSI DETACH INDICATION may be carried in either aDTAP message or a
BSSMAP COMPLETE LAYER 3 INFORMATION message.
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3.4 Routeing area updating
# 04. 08 09. 02 #hbtes
For war d ROUTEI NG AREA MAP UPDATE GPRS
message PDATE REQUEST) LOCATI ON"r equest
M5 cl assmark 1 -
M5 cl assmark 4 -
GPRS O pherln -
nunber
Nbbl e statlon | MSI
dentity
C]d rout |ng area -
+ |dent| i cation +
Positive ROUTEI NG_AREA MAP UPDATE GPRS
results PDATE ACCEPT) LOCATI ON"r esponse
Routeln rea -
? ?lcatlon
station - 1
! entlty_
C Mobile stalion - 2
C Reject ]HBhLunknomm - 3
I
C Reject: MSC tenporarjly - 4
+ not reacheabl e +
Negatl ve EJRCIJI El NG. AREA MAP UPDATE GPRS
results PDATE REJECT) LOCATI ON"r esponse
Network failure 5
GPRS seryvj ces Unknomn subscri ber 6
not al | owed (no GPRS subscri ption)
GPRS servi ces and Unknown subscri ber 7
non GPRS servi ces (I'MslI unknowkn)
not al | owed .
C GPRS servjces Unknown subscri ber 8
not al | owed (no GPRS subscri ption)
C GPRS services and Unknown subscr| ber 9
non- GPRS servi ces (I'MsSI unknown)
o8l 1 9" ot 10
|dentity canno -
be der|¥ed by
t he network .
Roanln% not al | owed:
PLMN not  al | owed PL not all owe
LA not al | owed -
Qoanln hnot %Ilomed -
'S
PLIVN not al | owed gper at or
eternlned barring
| | egal Ms
| §§al VE
et work failure SstemFallure
et work failure nefocte dat a val ue
etwork faillure ABORT
et work failure
I et work failure WWQ%E I

NOTE 1: The mobile station identity isinserted by the

SGSN if the SGSN wants to deallocate or re-allocate a P-

TMSI. If the SGSN wants to deallocate the P-TMS! it shall include the IMSI. If the SGSN wants to re-

dlocate the P-TMSI it shall include the new
aROUTEING AREA UPDATE COMPLET

NOTE 2: The mobile station identity isinserted by the
ACCEPT message fromthe VLR. If aTM S

UPDATE COMPLETE message. Only used
NOTE 3:

P-TMSI. If aP-TMSI isincluded, the MS shall respond with
E message.

SGSN if itisreceived inaBSSAP+ LOCATION UPDATE
isincluded, the MS shall respond witha ROUTEING AREA
in the Combined Routeing and Location Area procedure.

Thisreject cause isinserted on the positive response by the SGSN if the SGSN receives a BSSAP+

LOCATION UPDATE REJECT message from the VLR indicating in the reject cause IMSI unknown in
HLR. Only used in the Combined Routeing and Location Area procedure.
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NOTE 4:

NOTE 5:
NOTE 6:

NOTE 7:

NOTE 8:

NOTE 9:

NOTE 10:

3.5

Thisregject cause isinserted on the positive response by the SGSN if the SGSN does not receive any
response from the VLR to a previous BSSAP+ LOCATION UPDATE REQUEST message. Only used in
the Combined Routeing and Location Area procedure.

The Unknown RA error isonly generated as aresult of incorrect information being inserted by the BSS.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR
indicates that there is an error in the type of subscription (i.e. SGSN requests service for anon-GPRS only
subscriber).

The HLR shall send Unknown subscriber with diagnostic value IMSI unknown if the HLR indicates that
the IMSI provided by the SGSN is unknown.

The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR
indicates that there is an error in the type of subscription (i.e. SGSN requests service for a non-GPRS only
subscriber). Used in the Combined Routeing and Location Area procedure.

Thisreject cause isinserted if the SGSN receivesa MAP GPRS UPDATE LOCATION negative response
message indicating IMSI unknown. Used in the Combined Routeing and Location Area procedure.

Thisreject causeisinserted if the SGSN does not receive any response from the old SGSN to a previous
SGSN CONTEXT REQUEST message.

Authentication

The message flow for the authentication procedure is shown in figure 2.

MS

MsC VLR
MAP_AUTHENTI CATE r equest

AUTHENTI CATI ON REQUEST =~ - -mmmmm-Tommmmmmm oo 00

e - o -

The MSC can

Figure 2: Authentication operation

only act onaMAP_AUTHENTICATE request if an RR connection exists with the MS. If such a

connection does not exist, the M SC shall terminate the MAP procedure withaMAP_U_ABORT. The same applies if
the M S does not respond to an AUTHENTICATION REQUEST message.

# 04. 08 09. 02 #hbtes
AUTHENTI CATI ON REQUEST  MAP_AUTHENTI CATE
request
RAND RAND
Ci phering key seq CKSN
+_QHH§§[ _________________________________________ oo
AUTHENTI CATI ON REQUEST  MAP_AUTHENTI CATE
response
b SReS . SReS T

If the SRES parameter does not match the value stored in the VLR, then the ongoing MAP procedure shall be
terminated with a cause 'illegal subscriber'. This shall cause the MSC to send an AUTHENTICATION REJECT

message.
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3.6 Retrieval of the IMSI from the MS

The VLR may request open identification of an MS withaMAP_PROVIDE_IMSI request.

The mapping of information elementsis as follows:

# 04. 08 09. 02 #hbtes
For war d | DENTI TY REQUEST MAP PRCNIDE | VB
nessage request
Identlty kéPe
e - + ________________________________________________ +__%__
Backwar d DENTITY RESPONSE MAP_PROVI DE | MSI |
result Nbbll Identity (1MSI) response I

NOTE 1: The INVOKE does not carry any parameters. The identity typeisinferred from the invoke name.
The MSC shall returnaMAP_PROVIDE_IMSI response with user error "absent subscriber” if:
- thereisno RR connection with the MS when the MAP service request is received;

- thereisno response fromthe MS.

3.7 Reallocation of TMSI

This operation isinvoked by the VLR. The MAP_FORWARD_NEW_TMSI request contains the new TMSI which is
forwarded to the MSinthe TMSI REALLOCATION COMMAND. When the M S acknowledges the receipt of the new
TMSI, the MSC will returnaMAP_FORWARD_NEW_TMSI response to the VLR.

If there is no radio connection to the M'S when the MSC receives the MAP service request, the M SC shall ignore the
message.

# 04. 08 09. 02 #hbtes
Forward TMSI . REALLOCATI ON MAP_FORWARD NEW TMS
message COMIVAND request
Mobile identity TVSI

Location area

Identification - +
Backwar d| TNMSI REALLOCATI ON MAP_FORWARD NEW TMSI

result COMPLETE response™

3.8 Retrieval of the IMEI from the MS

The VLR may use the MAP_OBTAIN_IMEI serviceto request the MS to supply itsIMEI , or may use the
MAP_CHECK_IMEI serviceto request the MSC to check the MS's IMEI. For either MAP service the BSSAP
signaling isthe same.

The mapping of information elementsis as follows:

ETSI
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# 04. 08 09. 02 #hbtes
Forwar d MAP_CHECK | MEI request
nmessage | DENTI TY REQUEST or
. MAP_COBTAI N_I MEI request
ldentity R%Pe
+ set to:" | + 1
Backwar d MAP_CHECK | MEI response
result | DENTI TY RESPONSE or
MAP_OBTAI N_I MEI response
Nbbi‘ﬁEIdentity | MEI 2
________ T S T

NOTE 1: The MAP service request does not carry any parameters. The identity typeisinferred from the service
name.

NOTE 2: If the MAP_CHECK _IMEI service was used, the MSC al so returns the equipment statusto the VLR in
the MAP_CHECK _IMEI response, after a successful dialogue with the EIR using the IMEI received from
the MS.

The MSC shall terminate the MAP dialogue with the VLR usingaMAP_U_ABORT if:
- thereisno RR connection with the MS when the MAP service request is received;
- thereisno response from the MS.

NOTE: TheMSC can aso obtain the IMEI from a phase 2 M S by including appropriate information in the
BSSMAP Cipher Mode Command.

3.9 Tracing subscriber activity

The VLR may request the MSC and/or BSS to record data about the current transaction with an MS.

# 08. 08 09. 02 #hbtes
For war d MSC | NVOKE TRACE MAP TRACE_SUBSCRI BER
nmessage ACTI VITY request
Trace type Trace type
Tri eryg e typ
Tra reference Trace reference
Transactionld -
Mobi | e ;dent;ty{lNBI} | MSI 1
Mobil e 1dentity(l M | MVEI 1
+ | d oMCl d +
Backrard none none
L o

NOTE 1: The VLR may provide either an IMSI or IMEI, but not both.

4 Non-transparent cases

4.1 General

For interworking other than the mapping of information fields, see GSM 09.08.

ETSI



(3G TS 29.010 version 3.1.0 Release 1999) 15 ETSITS 129 010 V3.1.0 (2000-01)

4.2 Outgoing call set-up (MS originating call)

Figure 3 shows those elements of a call set-up sequence which require interworking between BSSAP and MAP. BSSAP
messages which do not require interworking with MAP are not shown.

VB MBC VLR
CM SERVI CE REQUEST
----------------------- > MAP_PROCESS_ACCESS_REQUEST request _

... Possibly
i denptifijcat|on procedure/
| aut henti cati1on procedure |

S p03|t|ve result (Note 1)

MAP_FORWARD NEW TMBI r equest

....................... MAP_FORWARD_NEW TMSI r esponse

Sommmmmmmcoo oo negatlve result N%P U P_ABORT,
(Note 4) MAP_NOTI CE, MAP_CLOSE
SETUP (Note 5)
----------------------- > MAP_SEND | NFO FOR_ OUTGO NG CALL
request

MAP_COVPLETE_CALL request

< — _
I resBonse N%P LVP ABCRT
MAP_NOTI CE,  WAP_CTLOSE

Figure 3: Part of outgoing call set-up sequence

NOTE 1: If the MSC received aMAP_SET_CIPHERING_MODE request, it storesit until it receives the
MAP_PROCESS ACCESS REQUEST response.

NOTE 2: CM SERVICE ACCEPT issent only if the ciphering procedure is not invoked.
NOTE 3: TMSI reallocation need not be sequenced with other messages, but should be sent after ciphering.

NOTE 4: CM SERVICE REJECT is sent asaresult of auser error parameter in the
MAP_PROCESS ACCESS REQUEST response, or termination of the MAP dialogue.

NOTE5: The SETUP message is sent after the M S has either received a CM SERVICE ACCEPT or sent a
CIPHER MODE COMPLETE.

NOTE 6: RELEASE COMPLETE issent asaresult of auser error parameter in the
MAP_SEND_INFO_FOR_OUTGOING_CALL response, or termination of the MAP dialogue.
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The procedure can be considered in two parts: the handling of the CM SERVICE REQUEST and the handling of the
SETUP request.

The procedureisinitiated by the MS sending aCM SERVICE REQUEST message. The MSC will forward the service
request to the VLR in the MAP_PROCESS ACCESS REQUEST request. The VLR may then invoke other operations,
e.g. authentication and identification. These operations are defined in subclauses 3.4 and 3.5.

If there is a positive outcome for the CM SERVICE REQUEST procedure, the VLR always sends a

MAP_PROCESS ACCESS REQUEST response. If the request is for afirst MM-connection and ciphering is required,
the MAP_PROCESS ACCESS REQUEST responseis preceded by aMAP_SET_CIPHERING_MODE request. In
this case the M SC sends a CIPHER MODE COMMAND towards the MS. The interworking for cipher mode setting is
described in subclause 4.4. If the request is for an additional MM -connection or for a first MM-connection where
ciphering is not required, then the positive MAP_PROCESS ACCESS REQUEST response causes the MSC to send a
CM SERVICE ACCEPT message to the MS. After cipher mode setting has been completed or the CM SERVICE
ACCEPT message has been returned, the MS will send the SETUP (or EMERGENCY SETUP) message and
information retrieval takes place as shown.

A negative outcome for the MAP_PROCESS ACCESS REQUEST procedure can be signalled by a
MAP_PROCESS ACCESS REQUEST response containing a user error parameter, or by terminating the MAP
dialogue between the MSC and the VLR.

A positive outcome for the call setup procedureisindicated by aMAP_COMPLETE_CALL request fromthe VLR to
the MSC, which causes the MSC to send a CALL PROCEEDING message towards the M S.

A negative outcome for the call setup procedure can be signalled by aMAP_SEND_INFO_FOR_INCOMING_CALL
response or by terminating the dialogue between the MSC and the VLR.

Information element mapping is required between the messages:
- CM SERVICE REQUEST to MAP_PROCESS ACCESS REQUEST request;
- SETUPto MAP_SEND_INFO_FOR_OUTGOING CALL request;

- MAP_SEND_INFO_FOR_OUTGOING_CALL response, MAP_U/P_ABORT, MAP_NOTICE or
premature MAP_CLOSE to RELEASE COMPLETE or CM SERVICE REJECT.

The information contained in the MAP_COMPLETE_CALL request is not transmitted on the radio interface but is used
in the M SC for connecting the call.

The conversion of information elementsis as follows:
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1|_ 08. 08/ 04. 08 09. 02 1|_Not es
For war d COWPLETE LAYER 3 INFO MAP_PROCESS ACCESS
(CM SERVI CE REQUEST) REQUEST Tequest
CM Servi ce type CM Servi ce type 1
a pherl n% yp CKSN yP
equence nunber
|\/be| identity TMSI or | MBI or | MEI
Mbbi | e st at|on
d assrrar k 2 -
Cell identifier Current LA Id 4
Chosen channel - )
- Access Connecti on
_|_ St at us _|_ 3
Positive| DTAP(CM SERVI CE ACCEPT) MAP_PROCESS ACCESS
result _|_ REQUEST Tesponse y 2
Negati ve| DTAP(CM SERVI CE REJECT) MAP_PROCESS ACCESS
result REQUEST Tesponse
| MBI unknown in VLR Uni dentifjed
Subscri ber
[ Requested service ??7?7?7?7?7°
opt i on. pot
subscri be . ]
Ill\egal ME. Il egal  equi pnment
Network fajlure Sbft m failure
Network fallure P P ABORT
Network fallure CE
_|_ Network faillure MAP—CLOSE _|_
DTAP( AUTHENTI CATI ON MAP_ PROCESS ACCESS
) REQUEST Tesponse
________ W lllegal subscriber |

NOTE 1: Indicates, in this case, a mobile originating call establishment or an emergency call establishment.
NOTE 2: The CM SERVICE ACCEPT is sent when the ciphering procedure is not invoked.
NOTE 3: Indicates whether or not an RR-connection exists and whether or not ciphering has been started.

NOTE 4: The Current LA Id parameter is derived by the MSC from the Cell identifier information element.
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# 04. 08 09. 02 #hbtes
Forward SETUP MAP_SEND | NFO FOR
nmessage G_CALL™r equest
BC repeat indjcator -
Bearer capabi|ity 1 - 3
Bear er capablllt% 2 - 3
Cal |1 ng party _subaddress -
Cal | ed”party” BCD nunber Cal | ed Nunber
Cal | ed party subaddr ess -
LLC repeat indicator. -
Low | ayer conpatibility | -
Low | ayer conpatibility Il -
HLC repeat i ndicator. . ) -
H gh | ayer conpatibi]ity i -
ngh | ayer conpatibility ii -
- Bearer service 3
- Tel eservi ce 3
Facility 1
- CUG i ndex 4
- Suppress pref CUG 4
Suppress QA 4
LBer-user
SS version -
y CLIRO fl ag - y
Positive
result + y 2
Negative RELEASE COWPLETE MAP_SEND | NFO FOR
ul t > CALL™r esponse
TS GSM 04. 10 Call Barred
Barkkpg Servi ce
v
Qper at or det erm ned Cal | Barred )
barring CpeEator Det er m ned
arrin
Net wor k out of order Dat a lesrngg
Net wor k out of order Unexpect ed ta Val ue
Net wor K out of  order System Fai |l ure
Bear er ca abi ity Bearer service not
not horrzed provi si oned
Bearer capa bility Tel eservi ce not
not hor| zed rovi si oned
[ User not menber of CUQG reject
Net wor k out of order MAP U/ P_ABORT
Net wor k out of order MAP—NOTT CE
i Network out of order ~ MAPZGLOSE o
NOTE 1: If the Facility IE contains CUG information, the CUG information is transferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL service; any other information contained in a Facility 1E
istransferred to the VLR in aMAP Supplementary Services related service.
NOTE 2: The call setup parametersretrieved from the VLR are not sent to the MS. The parameters are carried in
the MAP_COMPLETE_CALL service.
NOTE 3: The bearer capabilities can be used to derive the bearer/tele service.
NOTE 4: CUG information is derived from the contents of the Facility IE.
4.3 Incoming call set-up (MS terminating call)

Figure 4 shows those elements of the procedure which require interworking between MAP and GSM 04.08 procedures.

ETSI



(3G TS 29.010 version 3.1.0 Release 1999) 19 ETSITS 129 010 V3.1.0 (2000-01)

(%) MSC N +VLR
L Info retrieval L
MAP_PAGE request or
PAGE REQUEST R R R IR e e L R
----------------------- MAP_SEARCH FOR_MS request
(Note 1)

__________________________________ >
[ Tpossibly [
| aut henti cati on %rocedure L
MAP_SET_CI PHERI NG_MODE r equest
(Note 3)
MAP_PROCESS ACCESS REQUEST response
Cl PHER MODE COVMAND LTy ey ety tuing ey
S e positive result (Note 4)
(Not e 32
Cl PHER" MODE LETE S

MAP_FORWARD NEW TMBI request
TMBI REALLOCATI ON COMMAND - - - === - o oo oo 5 e 2o -

----------------------- (Not e 5)
TMBI REALLOCATI ON COVPLETE
----------------------- > MAP_FORWARD NEW TMSI response
MAP_COVPLETE_CALL request
SETUP R TR
Lo e e e e e e e e e e e e e e e ==
MAP_SEND | NFO FOR | NCOM NG _CALL
RELEASE COWPLETE =~ <-=--T----=-om-moo-mo oo

S e response negative result,
(Note 6) MAP_U P_ABCORT, MAP_NOTI CE, MAP_CLCSE

Figure 4: Incoming call set-up

NOTE 1: If an MM connection already exists, the PAGE REQUEST is not sent. If the call can be accepted, the
MSC sendsaMAP_PROCESS ACCESS REQUEST request in response to the MAP_PAGE request. If
the call cannot be accepted the M SC sends a MAP_PAGE response containing the error 'busy subscriber'.

NOTE 2: Sent only if MAP_SEARCH_FOR_MS was used.
NOTE 3: Needed only if a ciphered MM -connection does not exist already.

NOTE 4: If the MSC received aMAP_SET_CIPHERING_MODE request, it storesit until it receives the
MAP_PROCESS ACCESS_REQUEST response.

NOTE5: TMSI reallocation need not be sequenced with other messages, but should be sent after ciphering.

NOTE 6: RELEASE COMPLETE issent asaresult of a user error parameter in the
MAP_SEND_INFO_FOR_OUTGOING_CALL response, or termination of the MAP dialogue.

The paging procedure is controlled by the VLR. It may be followed by authentication (subclause 3.4), ciphering
(subclause 4.4) and reallocation of TM S| (subclause 3.6). The SETUP message is sent when the
MAP_COMPLETE_CALL request isreceived.

Normally there is no interworking between the MAP_COMPLETE_CALL request and the SETUP message. However,
the MAP_COMPLETE_CALL request may contain a bearer service indication which will be used to establish the
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bearer capabilities at the MSC. The interworking between the MAP_PAGE request or MAP_SEARCH_FOR_MS
request and the BSSMAP PAGING REQUEST message is as follows:

1|_ 08. 08/ 04. 08 09. 02 _|_Not es
Forwar d PAG NG REQUEST MAP PAGE relc__luest or
message MAP_SEARCH FOR_MS request
s e ,
Cell identifier Stored LA Id
o Vst
Backward| COVPLETE LAYER 3 | NFO MAP_PROCESS ACCESS
nessage (PAG NG RESPONSE) REQUEST Tequest
CM service type 2
a pherl n% CKSN
sequence nunber
Nbblle identit TMSI or | VBl
Mobi | e stat|on
cl asspmark 2 -
Cel | Identlfler Current LA Id . 3
Access connecti on
o h | st at us
________ y_-hosen chamnet W
NOTE 1: If TMSI isincluded, the TMSI is used as the mobile identity in the GSM 04.08 PAGE REQUEST
message, otherwise the IMSI is used as the mobile identity.
NOTE 2: Inthiscasethe MAP CM servicetypeis set to 'mobile terminating call'.
NOTE 3: The Target LA Id parameter is derived by the MSC from the Cell identifier information element.
4.4 Cipher mode setting

Theinterworking is as follows:

1|_ 08. 08 09. 02 1|_Not es

Forward Cl PHER MODE COVIVAND I\/APr gg-l!l-egl PHERI NG_MODE
C pher pode, settin Ci pheri ng node

_|_Encrypt|on i nformati on Kc _|_ 1
Positive|l ClPHER MODE COVWPLETE None
result y
Negati ve| Cl PHER MODE REJECT None
result I I

NOTE 1: Thekey Kc is passed through the BSS to the BTS, but is not passed to the M S.

4.5 Inter-MSC Handover

The general principles of the handover procedures are given in Technical Specification GSM 03.09. GSM 09.10 gives
the necessary information for interworking between the GSM 08.08 handover protocol and the GSM 09.02 MAP
protocol.

45.1

When a Mobile Station is handed over between two M SCs, the establishment of a connection between them (described
in GSM 03.09) requires interworking between A-Interface and E-Interface.

Basic Inter-MSC Handover
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The signalling at initiation, execution, completion of the Basic Inter-M SC handover procedure is shown in figures 5 to
10 with both possible positive or negative outcomes.

Additionally figures 5b and 5c show the possible interworking when trace related messages are transparently transferred
on the E-Interface at Basic Inter-M SC Handover initiation.

BSS- A MBC- A MSC- B
HANDOVER
.............. > MAP PREPARE HANDOVER
REQUIRED [------ommimi o PSS i i
request P?SSIb|e Al l oc.
a. handover
in the VLR B
BSS- B

HANDOVER REQUEST

Figure 5a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages transferred)

BSS- A MG A V5C- B
BSC | NVOKE TRAO_

HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQU RED | -----mmmecomee e - S| 4. +
request (%) P?SSIb|e Al l oc.
a_ handover
in the VLR-B
+ ---------------- +
BSS- B

Figure 5b: Signalling for Basic Inter-MSC Handover initiation (BSC invoke trace message transferred)

*): In that case, HANDOVER REQUEST and BSC INVOKE TRACE messages are included within the
BSS-apdu parameter.

(**): BSC INVOKE TRACE isforwarded to BSS-B if supported by MSC-B.

BSS- A ?§C—A VBC- B
HANDOVER
-------------- > MAP PREPARE HANDOVER
REQUI RED | -------mmmmmommma oo > +
request (**) P?SSIb|e Al l oc.
a_ handover
in the VLR-B
+ ---------------- +
BSS- B
HANDOVER REQUEST
MSC | NVOKE TRACE
_______________ (** )

Figure 5c: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message transferred)

(*): Tracing invocation has been received from VLR.
(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the
BSS-apdu parameter.

ETSI



(3G TS 29.010 version 3.1.0 Release 1999) 22 ETSI TS 129 010 V3.1.0 (2000-01)

(***): MSC INVOKE TRACE isforwarded to BSS-B if supported by MSC-B.
Possible Positive outcomes

a) successful radio resources allocation and handover number allocation (if performed):

BSS- A M5C- A MSC- B BSS- B
HANDO\/ER REQUEST

I\/AP PREPARE HANDOVER

response
HANDO\/ER COVVAND

b) radio resources allocation queued and successful handover number allocation (if performed). Later successful
radio resources allocation indication:

BSS- A M5C- A M5C- B BSS- B
EUl NG | NDI CATI ON

IVAP PREPARE HANDOVER

I’ esponse

IVAP PROCESS ACCESS

-IANDO\/ER COMVAND SI GNALLI NG r equest

Figure 6: Signalling for Basic Inter-MSC Handover execution (Positive outcomes)

Possible Negative outcomes

c) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by MSC-B:

BSS- A MBC- A NB|C BSS- B
MAP PREPARE HANDO\/ER r e&onse
negatlve result,

I\/AP U P- ABORT
HANDO\/ER REQUI RED

REJECT (Note 1)

d) radio resources alocation failure:
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BSS- A M5C- A MSC- B BSS- B
HANDO\/ER FAlI LURE

IVAP PREPARE HANDOVER

I’ esponse
HANDO\/ER REQUI RED

REJECT (Note 1)

€) radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources all ocation:

BSS- A MEC- A V5C- B BSS- B
EUI NG | NDI CATI ON

I\/AP PREPARE HANDOVER

r esponse

I\/AP PROCESS ACCESS

SI GNALLI NG r equest
HANDO\/ER REQUI RED

REJECT (Note 1)

f) unsuccessful handover execution (Reversion to the old channel):

BSS- A MEC- A M5C- B BSS- B

FAI LURE

Figure 7: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)

NOTE: Possible rgjection of the handover because of the negative outcome of MAP or BSSMAP procedure.

BSS- A M5C- A M5C- B BSS- B
HANDO\/ER COMPLETE
IVAP SEND END S| GNAL reque St

Figure 8: Signalling for Basic Inter-MSC Handover completion

Positive outcome
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BSS- A NBC- A MBC- B BSS, B
MAP SEND END SI GNAL
response  "|CLEAR COMVAND
(Note 1)

Figure 9: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome
BSS- A MSC- A MSC- B BSS- B
MAP U/ P - ABORT

Figure 10: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE: Frominterworking between MAP and BSSMAP point of view.

The handover procedure is normally triggered by BSS-A by sending aHANDOVER REQUIRED message on A-
Interface to MSC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by M SC-
A. The sending of the MAP Prepare-Handover request to MSC-B istriggered in MSC-A upon receipt of the
HANDOVER REQUIRED message. For compatibility reason, the cell identity of the cell where the call isto be handed
over in MSC-B area, provided in the HANDOVER REQUIRED message, is mapped into targetCellld M AP parameter
and the HANDOVER REQUEST message is encapsulated in the bsssAPDU MAP parameter of the Prepare-Handover
MAP request. MSC-B can invoke another operation towards the VLR-B (alocation of the handover number described
in GSM 09.02).

Additionally, if tracing activity has been invoked, the trace related messages can be transferred on the E-Interface
encapsulated in the bsssAPDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace
related message at atime shall be included in the bsssAPDU MAP parameter after the HANDOVER REQUEST

message.
The interworking between Prepare Handover and HANDOVER REQUIRED s as follows:

ETSI



(3G TS 29.010 version 3.1.0 Release 1999) 25 ETSITS 129 010 V3.1.0 (2000-01)

1|_ 08. 08 09. 02 1|_Not es
ﬁgg \é\grg HANDOVER REQUI RED  MAP PREPARE HANDOVER r equest
g ) ) - ho- Number Not Requi red| 1
BSSMVAP i nf or mati on -tar get Cel ITd
el enent s bss- 2
HARDOV %JJEST
BSC | NVO(E 3
y or MSC | NVOKE TRACE) y
Positive MAP PREPARE HANDOVER response

result 4
- handover nunber

- APDU

" QRULNG NI CAT) ON

or NANDOVER' REQUEST

ACKNOWLEDGE 0

b HANDOVER FAI LURE) h

Negat | ve|! HANDOVER REQUI RED REJECT ~ MAP PREPARE HANDOVER' 5
u

euiprrent fai|lure System Fai |l ure
ul pnrent failure gl\a}gfjlover Number
ui pnent fajlure Unexpect edDat aVal ue
aw pment tailure Data’ M ssi ng
equi pnent fajlure MAP Cl.OSE
equi pnent fallure MAP U P - ABORT

NOTE 1: The ho-NumberNotRequired parameter isincluded by MSC-A, when MSC-A decides not to use any
circuit connection with MSC-B. No handover number shall be present in the positive result. Any negative
response from M SC-B shall not be due to handover number allocation problem.

NOTE 2: The process performed on the BSSM AP information elements received in the HANDOV ER REQUIRED
message is described in the GSM Recommendation 08.08.

NOTE 3: The process performed on the BSSM AP information elements received in the MSC or BSC INVOKE
TRACE message is described in subclause 4.5.6.6.

NOTE 4: The response to the Prepare-Handover request can include in its bsssAPDU parameter, identifying the
GSM-0806 protocol, either aBSSMAP QUEUING INDICATION, or aBSSMAP HANDOVER
REQUEST ACKNOWLEDGE or aBSSMAP HANDOVER FAILURE.

In the first case, M SC-A shall wait for the radio resources allocation response from M SC-B, transmitted
to MSC-A as described in subclause 4.5.4.

In the second case, the positive result triggers in MSC-A the sending on A-Interface of the HANDOVER
COMMAND.

In the third case, the positive result triggersin MSC-A one of the following:
- another handover attempt isinitiated by MSC-A
- optionally the sending of the HANDOVER REQUIRED REJECT.

(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE is out of the scope of the GSM 09.10 and liesin the GSM 08.08).

NOTE 5: The possible sending of the HANDOVER REQUIRED REJECT message is described in the GSM 08.08.
The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B is as follows:
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# 08. 08 09. 02 #hbtes

ﬁggggrg HANDOVER COMPLETE MAP SEND END SI GNAL request
g -bss-APDU‘
HANDOVER LETE)
Posi ti §/'e+‘E:EE/REe ‘ COWAND MAP SEND END S| GNAL res 566§é+ ‘‘‘‘
resul t -Call Control rel ease + 1
Negati ve] CLEAR COVIVAND
resul t -Cal|l Control release MAP CLOSE 2
-Call Control rel ease MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the A-Interface and the release
of the SCCP connection between MSC-B and BSS-B. If acircuit connection is used between MSC-A and
MSC-B, the 'Call Control release’ clearing cause shall only be given to BSS-B when MSC-B has received
aclearing indication on its circuit connection with MSC-A.

NOTE 2: The abortion of the dialogue or the rejection of the component triggersin MSC-B the clearing of its
circuit connection with MSC-A, if any, of the Radio Resources on the A-Interface and the release of the
SCCP connection between MSC-B and BSS-B.

The interworking between Send End Signal and CLEAR COMMAND in MSC-A isasfollows:

# 09. 02 08. 08 #hbtes
ﬁggggrg P@E gﬁgg END S| GNAL CLEAR COVWAND
g P -bss-APDU‘ - Handover
y HANDOVER LETE) Successf ul y
Positive
result

hbgative
resul t

1
:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i

1
:
|
|

The interworking between HANDOVER FAILURE in case of reversion to old channel of the MS and User Abort in
MSC-A isasfollows:

# 08. 08 09. 02 #hbtes
For war d HANDOVER FAI LURE MAP U - ABORT
nmessage )
- Reversjon to old

channel +
Positive
result +
Negati ve
resul t

45.2 Subsequent Inter-MSC Handover back to MSC-A

When a Mobile Station is being handed over back to MSC-A, the procedure (described in GSM 03.09) requires
interworking between A-Interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedure is shown in
figures 11 to 15.
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BSS- A VEC- B MEC- A

.............. >| MAP PREPARE SUBSEQUENT

HANDOVER r equest
BSS- B

HANDOVER REQUEST

Figure 11: Signalling for Subsequent Inter-MSC Handover back to MSC-A initiation

Possible Positive outcomes

a) successful radio resources allocation:

BSS- A V5C- B MEC- A BSS- B
HANDO\/ER REQUEST

IVAP PREPARE SUBSEQUENT

HANDO\/ER response
HANDO\/ER COVIVAND

b) radio resources allocation queued. Later successful radio resources allocation indication:

BSS- A V5C- B MG A BSS- B
EUI NG | NDI CATI ON

IVAP PREPARE SUBSEQUENT

HANDO\/ER response

IVAP FORWARD ACCESS

“Si GNALLI NG 1 equest
HANDOVER COMVAND

Figure 12: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution (Positive
outcome)

Possible Negative outcomes

¢) user error detected, or component rejection or dialogue abortion performed by MSC-A:

BSS- A M5C- B MEC- A BSS- B
MAP PREPARE SUBSEQUENT HANDOVER

HANDO\/ER REQUI R‘E response negative result

REJECT (Not e 1)‘

d) component rejection or dialogue abortion performed by MSC-A:
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BSS- A M5C- B VEC- A BSS- B
I\/AP CLOSE, MAP U P ABORT

€) radio resources alocation falure:

BSS- A V5C- B MEC- A BSS- B
HANDO\/ER FAlI LURE

IVAP PREPARE SUBSEQUENT

HANDO\/ER REQUI D HANDOVER r esponse

REJECT (Note 1)

f) radio resources allocation queued. Later unsuccessful radio resources all ocation:

BSS- A M5C- B M5C- A BSS- B
EUI NG | NDI CATI ON

I\/AP PREPARE SUBSEQUENT

HANDOVER r esponse

IVAP FORWARD ACCESS

HANDO\/ER REQUI FLD SI GNALLI NG r equest

REJECT (Note 1)

Figure 13: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution
(Negative outcome)

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.
BSS- B MSC- A MSC- B BSS- A

response

Figure 14: Signalling for Subsequent Inter-MSC Handover back to MSC-A completion
(Successful completion of the procedure)

NOTE: Positive outcome case shownin figure 9.

BSS- B MBC- A VBC- B BSS- A
HANDOVER
-------------- >| MAP SEND END SI GNAL
COWLETE =~ |----T—-—- - oiio. >
response

Figure 15: Signalling for Subsequent Inter-MSC Handover back to MSC-A completion (Unsuccessful
completion of the procedure)

NOTE 1: Abnormal end of the procedure which triggers the clearing of all resourcesin MSC-B.
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The interworking between Prepare Subsequent Handover and HANDOVER REQUIRED is asfollows:

1|_ 08. 08 09. 02 1|_Not es
Forward | HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER)
message request 1
. ) -target MSC nunber
BSSMVAP i nf ornati on -targetCellld
el enent s - bss-= APDY(
_|_ HANDOVER" REQUEST) _|_
Posi ti ve| HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER)
result rgsponseDU 2
QUEUI NG fNDI CATI| ON
or_ HANDOVER QJ ST
ACKNOALEDGE o

_|_ HANDOVER FAl LURE) _|_
Negati ve| HANDOVER REQUI RED REJECT NAP_PREPARE SUBSEQUENT 3
ul t HANDOVER r esponse

uji pnment fal | ure Unknown
aw pmrent ftailure Subsequent F'S.”F'S‘/Sr
uj pnent fal | ure Unexpect edDat aVal ue
8UI pnment failure Data M ssi ng
CLEAR COVIVAND
uji pnment fal | ure MAP Cl. OSE
aw pmrent ftailure MAP U P - ABORT

NOTE 1: The processing performed on the BSSM AP information elements received in the HANDOVER
REQUIRED message is out of the scope of the present document. The target MSC number is provided to
MSC-A by MSC-B based on the information received from BSS-B.

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its bsssAPDU parameter,
identifying the GSM-0806 protocol, either a BSSMAP QUEUING INDICATION, or aBSSMAP
HANDOVER REQUEST ACKNOWLEDGE or aBSSMAP HANDOVER FAILURE.

In the first case, MSC-B shall wait for the radio resources all ocation response from MSC-A, transmitted
to MSC-B as described in subclause 4.5.4.

In the second case, the positive result triggers in MSC-B the sending on A-Interface of the HANDOVER
COMMAND.

In the third case, the positive result triggersin MSC-B one of the following:
- another handover attempt isinitiated by MSC-B;
- optionally the sending of the HANDOVER REQUIRED REJECT.

(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE is out of the scope of the GSM 09.10 and liesin the GSM 08.08).

NOTE 3: The possible sending of the HANDOVER REQUIRED REJECT message is described in the GSM 08.08.
The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A is asfollows:
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1|_ 08. 08 09. 02 1|_N0t es
For war d HANDOVER COMPLETE MAP SEND END SI GNAL
message response
I -
result y
Negative
resul t MAP U P - ABORT 1

NOTE 1: The abortion of the dial ogue ends the handover procedure with MSC-B.

4.5.3 Subsequent Inter-MSC Handover to third MSC

When a Mobile Station is being handed over to a third MSC, the procedure (described in GSM 03.09) does require one
specific interworking case in MSC-A (figure 20) between E-Interface from M SC-B and E-Interface from MSC-B' other
than the combination of the ones described in the subclause 4.5.1 and 4.5.2.

BSS- A V5C- B MEC- A MSC- B'

----------- > MAP PREPARE SUSEQUENT
REQUI RED ~ |:--:-oo—oo--—-o-o-o. >

HANDOVER r equest MAP PREPARE S

HANDOVER r equest

Figure 16: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B") initiation

Possible Positive outcomes

a) successful radio resources allocation:

BSS- A MSC- B MSC- A MSC- B
BSS- B
HANDOVER
ACRNOR £DGE
VAP PREPARE HANDIVER
WAP PREPARE SUBSEQUENT)  response
HANDOVER r esponse
HANDOVER
COMVAND

b) radio resources allocation queued and successful handover number allocation, if performed. Later successful
radio resources allocation indication:
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BSS- A MSC- B MBC- A MBC- B
BSS- B
_QUEUI NG
I'NDI CAT.
AP PREPARE HANDOVER
AP PREPARE SUBSEQUENT S response
FANDOVER T esponse
HANDOVER
e
VAP PROCESS ACCESS
AP FORWARD ACCESS SI GNALLI NG 1 equest
SIGNALLI NG request
HANDOVER
ASrevR

Figure 17: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution
(Positive outcome)

Possible Negative outcomes

c) user error detected, or component rejection or dialogue abortion performed by MSC-B':

BSS- A M5C- B M5C- A M5C- B

BSS- B
MAP PREPARE HANDOVER
response negative result
IVA CLOSE

D

I\/AP U P - ABORT
IVAP PREPARE SUBSEQUENT

HANDO\/ER response negative
HANDOVER result

RES}JI RED
REJECT
(Note 1)

d) radio resources alocation failure:
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BSS- A M5C- B M5C- A MV5C- B

FAI LURE
IVAP PREPARE HANDOVER

IVAP PREPARE SUBSEQUENT r esponse

HANDO\/ER response

RES}JI RED
REJECT
(Note 1)

€) radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources all ocation:

BSS- A MSC- B MSC- A MSC- B
BSS- B
_QUEUING
I NDI CAT.
I\/AP PREPARE HANDOVER
I\/AP PREPARE SUBSEQUENT response
HANDO\/ER response
HANDO\/ER
FAI LURE
NAP PROCESS ACCESS
SI GNALLI NG r equest
I\/AP FORWARD ACCESS
SI GNALLI NG r equest
HANDOVER
REQUI RED
REJECT
(Note 1)
Figure 18: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution (Negative

outcome)

NOTE 1: Possible regjection of the handover because of the negative outcome of MAP or BSSMAP procedure.

Positive outcome
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BSS- A M5C- B M5C- A MV5C- B
BSS- B

IVAP SEND END S| GNAL

IVAP SEND END S| GNAL

I’ esponse

Figure 19: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') completion
(Successful completion of the procedure)

Negative outcome

BSS- A M5C- B M5C- A MV5C- B
HANDOVER BSS-
FAI LURE MAP PROCESS ACCESS

SI GNALLI NG r equest (hb e 1)

Figure 20: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') completion
(Unsuccessful completion of the procedure)

NOTE 1: Specific interworking case detailed below.
The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.5.2 occurs between HANDOV ER

FAILURE encapsulated in a Process Access Signalling from M SC-B and the abortion of the dialogue with MSC-B' in
the case of areversion to old channel of the MS:

1|_ 09. 02 09. 02 1|_N0t es
For war d MAP PROCESS- SI GNALLI NG
nmessage request
-bss- A F: VAP U - ABORT 1
HANDO\/ER Al LURE)
T [
T o
g MAP U P - ABORT 2

NOTE 1: The abortion of the dialogue triggersin MSC-B' the clearing of the circuit connection with MSC-A, if
any, and of the Resources between MSC-B' and BSS-B'. The abortion of the dialogue ends the handover
procedure with MSC-B'.

NOTE 2: The abortion of the dial ogue ends the handover procedure with MSC-B.

45.4 BSSAP Messages transfer on E-Interface

The following mapping applies to the encapsulation performed in MSC-A.
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# 04. 08/ 08. 08 09. 02 #hbtes
Forwar d BSSAP nessages MAP FORWARD ACCESS SI GNALLI NG
message request 1

- bss- APDU ( BSSAP nessages)

Positive
resul t 2

hbgative
resul t

R
|
|
|
|
|
|
|
|
|
(|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
(|
(|
(|
|
|
|
|
(|
|
|
|
|
|
|
[

i
|
N
|
|

MAP Cl_OSE
MAP U P - ABORT

NOTE 1: Complete BSSAP messagesto be sent on MSC-B - BSS-B interface (BSSMAP or DTAP messages) are
embedded into the bss-APDU parameter (see Annex A of GSM 08.08 for the description of the set of
BSSMAP messages).

NOTE 2: The Return Result does not apply. If MSC-B returns a message, this message will arrive in an Invoke:
Process Access Signalling.

The following mapping applies to the encapsulation performed in MSC-B.

# 04. 08/ 08. 08 09. 02 #hbtes
For war d BSSAP nessages MAP PROCESS ACCESS SI GNALLI NG
message request 1

- bss- APDU ( BSSAP nessages)

Positive
result + 2
Negati ve
resul t MAP CLCSE
CLEAR COVIVAND
equi prent failure MAP U P - ABORT 3

NOTE 1: Complete BSSAP messages to be sent to MSC-A (BSSMAP or DTAP messages) are embedded into the
bss-APDU parameter (see GSM 09.08 for the description of the set of BSSM AP messages).

NOTE 2: The Return Result does not apply. If MSC-A returns a message, this message will arrive in an Invoke:
Forward Access Signalling.

NOTE 3: The abortion of the dialogue triggers the clearing of the circuit connection with MSC-A, if any, of the
Radio Resources on the A-Interface and the release of the SCCP connection between MSC-B and BSS-B.
The clearing of the Radio Resources (the clearing indication received from BSS-B is transmitted to MSC-
A) or the loss of the SCCP connection between MSC-B and BSS-B, triggersin MSC-B the abortion of the
dialogue on the E-Interface and the clearing of the circuit connection with MSC-A, if any.

4.5.5 Processing in MSC-B, and information transfer on E-interface

The following parameters require processing (e.g. to store the parameter, to internally generate the parameter) in M SC-
B. The relevant BSSM AP procedures are mentioned to ease the comprehension, their detailed description is the scope
of the GSM 08.08. Each BSSMAP message listed in GSM 09.08 being transferred on E-interface shall use the
mechanisms given in subclause 4.5.4 and is described in GSM 08.08.

4551 Encryption Information
A sequence of possible encryption algorithms can be sent to aBSS in Cipher Mode Command or Handover Request.

The BSS chooses one of the listed algorithms and reports this back to the MSC in Cipher Mode Complete or Handover
Request Acknowledge respectively.
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The list of algorithms, the ciphering key and the chosen algorithm shall be stored by M SC-B, and the chosen value sent
to MSC-A.

Transfer of Information

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by MSC-A after the
completion of Inter-M SC Handover.

Ciphering control towards M SC-B:
If Ciphering has been performed before Inter-M SC Handover:
- inthe Handover Request BSSM AP message (information included)
The Handover Request Acknowledge should in this case contain the indication of the chosen algorithm.
If Ciphering has NOT been performed before Inter-M SC Handover:
- inthe Cipher Mode Command procedure between MSC-A and MSC-B.

If the encryption algorithm is changed at an intra-BSS handover in BSS-B this must be reported to MSC-A
in:

- the BSSMAP Handover Performed procedure.

If the encryption algorithm is changed at an intra-M SC handover in MSC-B this must be reported to MSC-A
in:

- the BSSMAP Handover Performed procedure which shall be initiated by MSC-B on reception from BSS-
B of the Handover Complete message (the information being previoudly received in the Handover
Request Acknowledge message).

Note also that the chosen encryption value may be contained in the BSSMAP Assignment Complete
message. This may happen if the encryption value changes e.g. at a second assignment during acall (e.g.
from TCH to SDCCH).

4552 Channel Type

Assignment Request and Handover Request (BSSMAP) may give the BSS a choice, in the same way as the Encryption
Algorithm above. Depending on the Channel Type Info, the chosen channel may have impact on subsequent handovers,
internal in MSC-B and inter-M SC controlled by MSC-A. Some valuesin channel Type Info indicate that if a particular
channel once has been chosen, the same type must be used for the rest of the call.

The Channel Type, and the characteristics of the chosen channel shall be stored by MSC-B, and the Chosen Channel
and/or Speech Version information elements transferred to MSC-A.

Transfer of Information

Independently of the type of resource (Signalling only (e.g. SDCCH) or TCH) assigned to the M S, the Channel
Type Information is transferred to MSC-B in:

- the Handover Request BSSMAP message, and the Chosen Channel and/or Speech Version should be
reported back to MSC-A in the Handover Request Acknowledge.

If anew type of resource isto be assigned after Inter-M SC Handover, this can be made with:

- the BSSMAP Assignment procedure between MSC-A and M SC-B (Chosen Channel and/or Speech Version
in Assignment Compl ete).

If the Channel Type (the chosen channel and/or chosen speech version) is changed at an intra-BSS handover in
BSS-B this must be reported to MSC-A in:

- the BSSMAP Handover Performed procedure.

If the Channel Type (the chosen channel or chosen speech version) is changed at an intra-M SC handover in
MSC-B this must be reported to MSC-A in;
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- the BSSMAP Handover Performed procedure which shall be initiated by MSC-B on reception from BSS-B
of the Handover Complete message (the information being previously received in the Handover Request
Acknowledge message).

4553 Classmark

Thisinformation shall be stored by MSC-B and might be received either from MSC-A, or from the MS when the MS
initiates a Classmark Update.

Transfer of Information due to Classmark received from MSC-A:
Thisinformation shall be stored by MSC-B and is received:
- inthe Handover Request BSSMAP message
If anew type of resourceisto be assigned after Inter-M SC Handover, Classmark Information MAY be included:
- inthe BSSMAP Assignment procedure
Transfer of Information, due to "Classmark Signalling Procedures’
Thisinformation shall be stored by MSC-B and can be received:

- Dueto aclassmark update, either requested from MSC-A (Classmark Request, Classmark Update), or an
MS-Initiated Classmark Update.

This can be carried out either with:
- the BSSMAP Classmark procedure(s).

Apart from these cases there isthe "odd" case where a Classmark Update can be received during an Inter-MSC
Handover by MSC-B, i.e. before the MS has moved to the new channel controlled by MSC-B. This can be made
with transparent transfer of BSSMAP Classmark Update.

4554 Downlink DTX-Flag

The parameter shall be stored by MSC-B to be used at internal Handover in M SC-B.

Transfer of Information

Received by MSC-B from MSC-A in either:

If the M S has already been assigned to a TCH for speech before the Inter-M SC Handover, the DTX-flag
should be sent in:

- the Handover Request BSSMAP message
(If the type of resource is not TCH for speech, the DTX-flag shall not be included).

If anew assignment to a TCH for speech after an Inter-M SC Handover is to be performed, this can be made
with:

- the BSSMAP Assignment procedure.

4555 Priority
The parameter shall be stored by MSC-B and is received according to below:
Transfer of Information

Received by MSC-B from MSC-A in:

- the Handover Request BSSMAP message

If achangeis needed after an Inter-M SC Handover with:
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- the BSSMAP Assignment procedure.

4556 MSC/BSC-Invoke Trace Information Elements

The process to be performed by MSC-B on the information elements of the MSC or BSC Invoke Trace BSSMAP
messages is | eft for further study.

4557 LSA Identifier List
The parameter shall be stored by MSC-B and is received according to below:
Transfer of Information

Received by MSC-B from MSC-A in:

- the Handover Request BSSMAP message.

If achangeis needed after an Inter-M SC Handover with:

- the LSA Information BSSMAP message.

4.5.6 Overview of the Technical Specifications GSM interworking for the
Inter-MSC Handover
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PSTN/ | SDN

PLIVN

BSS- B

04.08 (Note)

Note: Subset of 08.08
procedures as described
in the TS GSM 08.08.

Remark: The A-bis interface and
the link layer
protocols being out of
the scope of this
Specification are not
shown here.

ETSI



(3G TS 29.010 version 3.1.0 Release 1999) 39 ETSI TS 129 010 V3.1.0 (2000-01)

4.6 Inter-MSC Handover (UMTS to GSM)

The general principles of the handover procedures are given in 3GPP TS 23.009. 3GPP TS 29.010 gives the necessary
information for interworking between the 3GPP 25.413 RANAP protocol, GSM handover procedures and the 3GPP
29.002 MAP protocol. The RANAP protocol is used between the RNS and the 3G-M SC.

The following three principle apply for the Inter-M SC handover UMTS to GSM:
The BSSMAP parameters required for Inter-M SC handover UMTSto GSM are generated asin GSM.
Received BSSMAP parameters, e.g. cause code or Handover command, are mapped to the appropriate RANAP

parameters, e.g. cause code transparent container to source RNS.

46.1 Basic Inter-MSC Handover

When a Mobile Station is handed over between two M SCs, the establishment of a connection between them (described
in 3GPP 23.009) requires interworking between A-Interface and E-Interface.

The signalling at initiation, execution, completion of the Basic Inter-M SC handover procedure is shown in figures 21 to
26 with both possible positive or negative outcomes.

Additionally figure 21b shows the possible interworking when the trace related message is transparently transferred on
the E-Interface at Basic Inter-M SC Handover initiation.

RNS- A 3G MG A MSC- B
RELOCATI ON
-------------- > MAP PREPARE HANDOVER
REQU RED | -----mommmmee i I +
request P]QSSI ble Al oc.
a. handover
in the VLR B
+ ---------------- +
BSS- B
HANDOVER REQUEST >‘
Figure 21a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages
transferred)
RNS- A ?9 MSC- A MSC- B
RELOCATI ON
-------------- >| MAP PREPARE HANDOVER
REQURED [------mmmomm e o b e e R +
request (**) POSSI ble Alloc.
of a,  handover
no in the VLR B+
BSS- B
HANDOVER REQUEST
MSC | NVOKE TRACE
_______________ >(** )
Figure 21b: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message
transferred)
(*): Tracing invocation has been received from VLR.
(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the
BSS-apdu parameter.

(***): MSC INVOKE TRACE isforwarded to BSS-B if supported by MSC-B.
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Possible Positive outcomes

a) successful radio resources allocation and handover number allocation (if performed):

RNS- A 3G MsC- A M5C- B BSS- B
HANDO\/ER REQUEST

I\/AP PREPARE HANDOVER

response
REL OCATI ON' COMVAND

b) radio resources allocation queued and successful handover number allocation (if performed). Later successful
radio resources allocation indication:

RNS- A 3G MsC- A MSC- B BSS- B
EUI NG | NDI CATI ON

I\/AP PREPARE HANDOVER

r esponse

I\/AP PROCESS ACCESS

RELGIATI ON CO\A\/AND SI GNALLI NG r equest

Figure 22: Signalling for Basic Inter-MSC Handover execution (Positive outcomes)

Possible Negative outcomes

¢) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by MSC-B:

RNS- A 3G MsC- A M5C- B BSS- B

MAP PREPARE HANDOVER re&gnse
negatlve result, MAP CL

I\/AP U P- ABORT
RELGIATI ON PREPARATI ON

Al LURE( Not e 1)

d) radio resources alocation falure:
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RNS- A 3G MsC- A M5C- B BSS- B
HANDO\/ER FAlI LURE

IVAP PREPARE HANDOVER

I’ esponse
RELCI:ATI ON PREPARATI ON

EAI LURE( Not e 1)

€) radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources allocation:

RNS- A 3G MsC- A M5C- B BSS- B
EUl NG | NDI CATI ON

IVAP PREPARE HANDOVER

I’ esponse

IVAP PROCESS ACCESS

“Si GNALLI NG 1 equest
RELOCATI ON PREPARATI ON

EAI LURE( Not e 1)

f) unsuccessful handover execution (Reversion to the old radio resources):

RNS- A 3G MsC- A MSC- B BSS- B
RELOCATI ON S
CANCEL

CANCEL ACK

Figure 23: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or RANAP procedure.

RNS- A 3G MsC- A M5C- B BSS-B
HANDO\/ER COMPLETE
I\/AP SEND END S| GNAL request

IU RELEASE CC]VMAND

Figure 24: Signalling for Basic Inter-MSC Handover completion

Positive outcome
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RNS- A 3G MBC- A VSC- B BSS-B
MAP SEND END S| GNAL
‘response | CLEAR COWAND
(Note 2)

Figure 25: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome
RNS- A 3G MsSC- A MSC- B BSS- B
MAP U/ P - ABORT

Figure 26: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE 2: Frominterworking between MAP and BSSMAP point of view, when the call isreleased.

The handover procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on lu-
Interface to 3G-M SC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by
3G-MSC-A. The sending of the MAP Prepare-Handover request to MSC-B istriggered in 3G-MSC-A upon receipt of
the RELOCATION REQUIRED message. For compatibility reason, the cell identity of the cell where the call isto be
handed over in MSC-B area, provided in the RELOCATION REQUIRED message, is mapped into targetCellld MAP
parameter and the HANDOVER REQUEST message is encapsulated in the bsssAPDU MAP parameter of the Prepare-
Handover MAP request. MSC-B can invoke another operation towards the VLR-B (alocation of the handover number
described in 3GPP 29.002).

Additionally, if tracing activity has been invoked, the trace related message can be transferred on the E-Interface
encapsulated in the bsssAPDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace
related message at atime shall be included in the bsssAPDU MAP parameter after the HANDOVER REQUEST
message.

The interworking between Prepare Handover and RELOCATION REQUIRED is as follows:
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1|_ 25. 413 09. 02 1|_Not es
ﬁgg \é\grg RELOCATI ON REQUI RED MAP PREPARE HANDOVER r equest
g ) ) - ho- Number Not Requi r ed 1
BSSMVAP i nf or mati on -targetCeII d
el ement s bss- 2
%JJEST
BSC NVO(E
y or MSC | NVOKE TRACE) y
rngiultj[ve RELOCATI ON CVD MAP PREPARE HANDOVER response 3
-handover nunber
- APDU
QJEUI NG NDI CAT! ON
HANDOVER REQUEST
ACKNQ/\L EDGE)
Negﬁi[ |t vel RELOCATI ON PREP FAILURE NAP PREPARE FANDOVERT 4
ewprrent fai|lure System Fai |l ure
ul pnrent failure gl\a}gfjlover Number
ui pnent fajlure Unexpect edDat aVal ue
aw pment tailure Data’ M ssi ng
equi pnent fajlure MAP Cl.OSE
equi pnent fallure MAP U P - ABORT
NOTE 1: The BSSMAP information elements are already stored in 3G-MSC

NOTE 2:

NOTE 3:

NOTE 4:

The ho-NumberNotRequired parameter isincluded by 3G-MSC-A, when 3G-M SC-A decides not to use
any circuit connection with MSC-B. No handover number shall be present in the positive result. Any
negative response from M SC-B shall not be due to handover number allocation problem.

The process performed on the RANPAP information elements received in the RELOCATION
REQUIRED message is described in the 3GPP 25.413.

The response to the Prepare-Handover request can include in its bsssAPDU parameter, identifying the
GSM-0806 protocol, either aBSSMAP QUEUING INDICATION, or aBSSMAP HANDOVER
REQUEST ACKNOWLEDGE.

In the first case, 3G-M SC-A shall wait for the radio resources allocation response from MSC-B,
transmitted to 3G-M SC-A as described in subclause 4.5.4.

In the second case, the positive result triggers in 3G-M SC-A the sending on lu-Interface of the
RELOCATION CMD.

In the third case, the positive result triggersin 3G-M SC-A one of the following:
- optionally the sending of the RELOCATION PREP FAILURE.
The possible sending of the RELOCATION PREP FAILURE message is described in the 3G 25.413.

(The possible sending of the RELOCATION PREP FAILURE message upon receipt of the HANDOVER
FAILURE is out of the scope of the 3GPP 29.010 and liesin the 3G 25.413).

The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B isasfollows:
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1|_ 08. 08 09. 02 1|_Not es

ﬁgg\é\grg HANDOVER COMPLETE MAP SEND END SI GNAL request
g - bss- APDU‘
HANDOVER LETE)
Posi ti §/'e+_c_ié/1§ _______________ MAP SEND END S| GNAL res 666§é+ _____
result -Call Control release _|_ 1
Negati ve| CLEAR COVIVAND
resul t -Cal|l Control release MAP CLOSE 2
-Call Control rel ease MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the A-Interface and the release
of the SCCP connection between MSC-B and BSS-B. If acircuit connection is used between 3G_MSC-A
and MSC-B, the 'Call Control release' clearing cause shall only be given to BSS-B when MSC-B has
received a clearing indication on its circuit connection with 3G_MSC-A.

NOTE 2: The abortion of the dialogue or the rejection of the component triggersin MSC-B the clearing of its

circuit connection with 3G_MSC-A, if any, of the Radio Resources on the A-Interface and the rel ease of
the SCCP connection between M SC-B and BSS-B.

The interworking between Send End Signal and CLEAR COMMAND in 3G_MSC-A isasfollows:

1|_ 09. 02 25.413 1|_Not es
ﬁgg \é\grg rNésP gEsN([e) END SI GNAL | U RELEASE COMVAND
g P - bss- APDU‘ - Handover
y HANDOVER LETE) Successf ul y
raslii e
Negaf {vel T -
result

The interworking between HANDOVER FAILURE in case of reversion to old channel of the MS and User Abort in
MSC-A isasfollows:

1|_ 25. 413 09. 02 1|_Not es
For war d RELOCATI ON CANCEL MAP U - ABORT
nmessage )

- Reversjon to old

________ y o chamnel b
rngijtitve RELOCATI ON CANCEL ACKNOW.EDGEMENT
Negaj jvel T -
resul t

4.6.2
A

Subsequent Inter-MSC Handover from 3™ 3G-MSC-B back to MSC-

Thisfunction isleft for further study and should be contributed to, when GSM to UM TS handover is included.

4.6.3

Subsequent Inter-MSC Handover to third MSC

Thisfunction isleft for further study and should be contributed to, when GSM to UM TS handover is included.
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4.6.4 BSSAP Messages transfer on E-Interface
The handling is described in chapter 4.5.4.

Annex A:
Change history

Change history

TSG CN# Spec Version CR <Phase> [ New Version Subject/Comment
Sept 1999 |GSM 09.10 |7.0.0 Transferred to 3GPP CN
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CN#06 29.010 3.0.0 001 3.1.0 UMTS / GSM Interworking
CN#06 29.010 3.0.0 002 3.1.0 Addition of LSA Information message
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