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Foreword

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

The present document 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 approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

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

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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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 Maobility Management parts of 3GPP TS 24.008 [4])
and parameters contained in MAP services sent over the MSC-VLR interface (3GPP TS 29.002 [9]) where the
MSC acts as atransparent relay of information;

ii) to provide a detailed specification for the interworking between information elements contained in BSSMAP

messages sent on the BSC-M SC interface (3GPP TS 48.008 [12]) and parameters contained in MAP services
sent  overthe MSC-VLR interface (3GPP TS 29.002 [9]) where the MSC acts as a transparent relay of
information;

iii) to provide adetailed specification for the interworking between information elements contained in BSSMAP
messages (3GPP TS 48.008 [12]) and RANAP ((3GPP TS 25.413 [7]);

iv) to provide a detailed specification for the interworking asin i) and ii) above when the MSC a so processes the
information;

v) to provide adetailed specification for the interworking between information elements contained in layer 3
messages sent on the MS-SGSN interface (GPRS mobility part of 3GPP TS 24.008 [4]) and parameters
contained in MAP services sent over the SGSN-HLR interface (3GPP TS 29.002 [9]);

vi) to provide a detailed specification for the interworking between information elements contained in RANAP
messages sent on the SGSN-RNC interface (3GPP TS 25.413 [7]) and parameters contained in SIAP messages
sent on the MM E-eNodeB interface (3GPP TS 36.413[21]);

vii) to provide a detailed specification for the interworking between information elements contained in BSSMAP
messages (3GPP TS 48.008 [12]) or RANAP messages (3GPP TS 25.413 [7]) during SRV CC handovers.

Interworking for supplementary servicesis givenin 3GPP TS 29.011 [11]. Interworking for the short message serviceis
givenin 3GPP TS 23.040 [3] and 3GPP TS 24.011. Interworking between the call control signalling of 3GPP TS 24.008
[4] and the PSTN/ISDN isgivenin GSM 09.03 [13], 3GPP TS 29.007 [10] and 3GPP TS 49.008 [14] [14].
Interworking between the 'A' and 'E' interfaces for inter-M SC handover signalling is given in 3GPP TS 29.007 [10] and
3GPP TS 49.008 [14] [14].

1.1 References

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

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

o For aspecific reference, subsequent revisions do not apply.

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

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

2] 3GPP TS 23.009: "Handover procedures'.

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

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

[5] 3GPP TS 24.010: "Mobile radio interface layer 3 Supplementary services specification - General
aspects’.
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[6]

[11]
[12]

[13]

[14]
[15]

[16]
[17]

[18]
[19]
[20]
[21]

[22]

[23]
[24]

[25]

1.2

3GPP TSP24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio
interface”.

3GPP TS 25.413: "luinterface RANAP signalling”.
3GPP TS 27.001: " General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".
3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

3GPP TS 29.007: "Genera requirements on interworking between the Public Land Mobile
Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)".

3GPP TS 29.011: "Digital cellular telecommunications system (Phase 2+); Signalling interworking
for supplementary services'.

3GPP TS 48.008: " Mobile Switching Centre - Base Station System (MSC - BSS) interface Layer
3 specification”.

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)".

3GPP TS 49.008 [14]: "Digital cellular telecommunications system (Phase 2+); Application of the
Base Station System Application Part (BSSAP) on the E-interface”.

3GPP TS 29.108: "Application of the Radio Access Network Application Part (RANAP) on the
E-interface”

3GPP TS 23.271: "Functiona stage 2 description of LCS'

3GPP TS 43.051: "Technical Specification Group GSM/EDGE; Radio Access Network; Overall
description - Stage 2".

3GPP TS 23.012: "L ocation management procedures’.
Void.
3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS)".

3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network E-UTRAN); S1
Application Protocol (S1AP)".

3GPP TS 23.401: " General Packet Radio Service (GPRS) enhancements for Evolved Universal
Terrestrial Radio Access Network (E-UTRAN) access .

3GPP TS 29.060: "GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface”.

3GPP TS 48.018: " Base Station System (BSS) -Serving GPRS Support Node (SGSN); BSS GPRS
Protocol (BSSGP)".

3GPP TS 29.280: "3GPP EPS Sv interface (MME to MSC) for SRVCC".

Abbreviations

Abbreviations used in the present document are listed in 3GPP TS 21.905 [1].

1.3

Definitions

The following terms are used in this Technical Specification:

A/Gb mode: mode of operation of the MS when connected to the Core Network via GERAN and the A and/or Gb
interfaces. Throughout this specification the term GSM refersto GERAN A/Gb mode.
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lu mode: mode of operation of the MS when connected to the Core Network via GERAN or UTRAN and the lu
interface. Throughout this specification the term UM TS refersto UTRAN or GERAN [u mode.

2 Classification of interworking cases

2.1 Transparent procedures

The following M SC procedures require transparent mapping of access protocol information elementsinto MAP
parameters and vice versa (see 3GPP TS 29.002 [9] for definitions and the use of the procedures):

- location update;

- forward new TMSI;
- provideIMSI;

- 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;

|ocation services.

3 Interworking in the MSC, Transparent case

3.1 General

When the MSC 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
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 3GPP TS 29.002 [9] for definitions) is mapped
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into a cause vaue 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 M SC may require a more detailed overview of
negative results than the MS.
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These principles areillustrated in figure 1.

24.008 (48.008) MAP servi ce
forward nessgge request S
I & S U +
information par anmet er
el enent
L + one-t o0-one Fommemm - +
+----- b T e >--- -+
mappi ng
. MAP servi ce
205|t|ve ack response
I S U +
information par anmet er
el enent
L + one-t 0-one LR +
+----- e T <----+
mappi ng
i negati ve
gegatlve cause - response
TS + S +
| cause | | cause |
L + one-to0-one or many-to-one e +
+----- T T <----+
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.

# 24.008 or 48.008 29. 002 #hbtes
For war d M5/ BSS to MSC MSC to. VLR
nmessage . _hessage nane MAP servi ce request
information elenent 1 <---> aranmeter 1
information elenent 2 <---> araneter 2 +
Positive] MSC to MS/ BSS VLR to MSC
result . message nane positive response
information element 1 <---> "paraneter
Information element 2 <---> paraneter y
Negat ivel] MSC to MS/ BSS VLR to MsC
resul t nessage nanme negati ve response
cause 1 <---> cause 1
cause 2 <---> cause 2
cause 3 <---> NMAP U P _ABORT
cause 3 <---> MAP NOTI 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.
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Network failure MAP_CLGOSE

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-TMSI it shall include the IMSI. If the SGSN wants to re-
alocate the P-TMSI it shall include the new P-TMSI. If aP-TMSI isincluded, the MS shall respond with
aROUTEING AREA UPDATE COMPLETE message.

NOTE 2: The mobile station identity isinserted by the SGSN if it isreceived in aBSSAP+ LOCATION UPDATE
ACCEPT message fromthe VLR. If aTMSI isincluded, the MS shall respond with aROUTEING
AREA UPDATE COMPLETE message. Only used in the Combined Routeing and Location Area
procedure.

NOTE 3: Thisreject causeisinserted 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.

NOTE 4: Thisreject 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 L ocation Area procedure.

NOTE 5: The Unknown RA error isonly generated as a result of incorrect information being inserted by the BSS.

NOTE 6: 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 may also send this error in the MAP SEND AUTHENTICATION INFO
RESPONSE message.

NOTE 7: The HLR shall send Unknown subscriber with diagnostic value IMSI unknown if the HLR indicates that
the IMSI provided by the SGSN is unknown.

NOTE 8: 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. The HLR may also send this
error inthe MAP SEND AUTHENTICATION INFO RESPONSE message.

NOTE 9: Thisreject causeisinserted if the SGSN receivesa MAP GPRS UPDATE LOCATION negative response
message indicating IMSI unknown. Used in the Combined Routeing and Location Area procedure.

NOTE 10: Thisreject cause is inserted if the SGSN does not receive any response from the old SGSN to a previous
SGSN CONTEXT REQUEST message.

NOTE 11: The "No Suitable cellsin location ared" error is generated when the MS has access to only part of the
PLMN e.g. due to Administrative Restriction of Subscribers' Access, but where there may also be
suitable location areas available. The M S retries on another location area. The recommended cause due to
Administrative Restriction of Subscriber's Accessis"No Suitable Cellsin Location Area’, but cause
"Roaming Not Allowed in this LA" may also be used, based on operator configuration.

NOTE 12: Thisreject causeisinserted if the SGSN receivesin MAP INSERT SUBSCRIBER DATA message an
indication of Roaming restricted in SGSN due to unsupported feature.

NOTE 13: Other reject causes than "no Suitable cellsin location ared" can be used (e.g. "Roaming not alowed in
thislocation area').

NOTE 14:The cause "LA not allowed" shall be sent only if the HLR indicates that due to subscription to a
"regionally restricted service" the MSis not allowed to operate in the location area.

3.3 Authentication

The message flow for the authentication procedure is shown in figure 2.
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(%) M5C VLR
MAP_AUTHENTI CATE r equest

Figure 2: Authentication operation

The MSC can only act onaMAP_AUTHENTICATE reguest if an RR connection exists with the MS. If such a
connection does not exist, the MSC shall terminate the MAP procedure withaMAP_U_ABORT. The same applies if
the MS does not respond to an AUTHENTICATION REQUEST message.

# 24. 008 29. 002 #hbtes

Forward | AUTHENTI CATI ON REQUEST  MAP_AUTHENTI CATE
nmessage request

RAND RAND

EL herlng key seq CKSN
Bacivar 'AUTH'EN'TI CATI ON REQUEST  MAP_AUTHENTI CATE o
result response
________ WSRES RS

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.

3.4 Retrieval of the IMSI from the MS

The VLR may request open identification of an MS witha MAP_PROVIDE_IMSI request.

The mapping of information elementsis as follows:

# 24.008 29. 002 #hbtes
Forward | | DENTI TY REQUEST MAP_PROVI DE_| VS|
nessage request
Identlty R%Pe
- + ________________________________________________ +__}__
Backwar d| | DENTI TY RESPONSE MAP _PROVI DE_| MSI |
result Nbblle Identity (1MSI) response I

NOTE 1. The INVOKE does not carry any parameters. The identity type isinferred from the invoke name.
The MSC shall returnaMAP_PROVIDE_IMSI response with user error "absent subscriber" if:
thereis no RR connection with the MS when the MAP service request is received;

thereis no response from the MS.
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3.5 Reallocation of TMSI

This operation isinvoked by the VLR. The MAP_FORWARD_NEW_TMSI request contains the new TMS| whichis
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 responseto the VLR.

If there is no radio connection to the MS when the MSC receives the MAP service request, the MSC shall ignore the

message.
"""" Lr'"221fbbé"'""'""'""'ééfbb'z""""""""Lri\bi'eé
For war d TNVSI. REALLOCATI ON MAP_FORWARD NEW TMVSI
nessage ND request

Mobile identity TV

Locatjon area

+ Identification - +

Backwar d| TNVSI REALLOCATI ON MAP_FORWARD NEW TMVSI
result COVPLETE response I

3.6

Retrieval of the IMEI from the MS

The VLR may usethe MAP_OBTAIN_IMEI service to request the MS to supply its IMEI , or may use the
MAP_CHECK_IMEI service to request the MSC to check the MS'sIMEI. For either MAP service the BSSAP

signalling is the same.

The mapping of information elementsis as follows:

# 24.008 29. 002 #hbtes
Forwar d MAP_CHECK | MElI request
nmessage | DENTI TY REQUEST or
. MAP_OBTAI N_I MEI request
Identity k%Pe
y set to:" | y 1
Backwar d MAP_CHECK | MElI response
result | DENTI TY RESPONSE or
MAP_OBTAI N_I MElI response
NbbiIﬁEIdentity | MVEI 2
________ O b

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 a 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 M S when the MAP service request is received;

- thereisno response from the MS.

NOTE:
BSSMAP Cipher Mode Command.
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3.7 Tracing subscriber activity

The VLR may request the MSC and/or BSS to record data about the current transaction withan M S,

# 48. 008 29. 002 #hbtes
For war d MSC | NVOKE TRACE MAP_TRACE_SUBSCRI BER
nmessage ACTI VITY request
Trace type Trace type
TriggerYﬁ e typ
Tra ref erence Trace reference
Tr ansacti onl d -
Mobile 1dentit glwslg | MBI 1
Mobi | e |dent|t¥ | MEI Y= 1
+ oVl d +
Backwar d| none none
resul t

NOTE 1: The VLR may provide either an IMSI or IMEI, but not both.
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3.8 Location update
"""" L""""'éh'bbé"'""""'"'"'ééfbbé""""'@kbiéé
For war d &UOCATl ON UPDATI NG MAP_UPDATE. LOCATI ON_
nmessage RE request
Location area id -
Ile 1dentity | MSI
b|Ie station
classmark 1 -
Mobi |l e station
classmark 2 -

Ci phering, key -
seq. nuirber
Locatlon updat e -

S T YP? ______________________________________ hoo

Positive|l] MM S}\ 11 ON MAP_UPDATE LOCATI ON
results response
[t UPDATI NG ACCEPT
Location area identity -
Mobile 1dentity -

y Fol | ow on proceed - y
hbgative NNI&LOCATICN MAP_UPDATE LOCATI ON
results UPDATI NG REJECT) response

| MBI unknown in HLR Unknown subscri ber 1
Roam ng not al | owed:

PLMN not al | owed PL not all owed

LA not allomed - 3

oan1n8 -

|n this LA
No Sui t abl e cells in -
[ ocat1 on area
PLMN not al

o er at or
8€tern1ned barri ng
Addi tional roaning
not al | owed:

No Suitable cells in Supported RAT Types 2
Fo,a I on area pﬂot a? | owed yp
||| egal M
|||Ve\§a VE
Network fajlure axsten1Fa|Iur
Network fallure expect ed data val ue
Network fallure NISSIn
Network fallure MAP U P ABO%I
Network fallure MAP—NOTT CE
I Network failure MAP—CLOSE I

NOTE1 TheHLR shall aso send thiserror if thereis an error in the type of subscription (i.e. VLR requests
service for a GPRS only subscriber).

NOTE 2: Other reject causes than "no Suitable cellsin location ared" can be used (e.g. "Roaming not allowed in
thislocation ared").

NOTE 3 The VLR shal return the cause "LA not allowed" only if the HLR indicates that due to subscription to a
"regionally restricted service" the MSis not allowed to operate in the location area.

If the VLR finds out that the access is denied due to Administrative Restriction of Subscribers® Access based on
subscription info received from HLR, VLR will send negative response to the MSC. The MSC will map the received
cause using following mapping table:
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1|_ 24.008 1|_Not es

Negat ivel MM SALOOATI ON UPDATE LOCATI ON 1
results UPDATI NG REJECT) AREA Tesponse

PLMN. not al | owed PLMN not al | owed

Roam ng not . Nat 1 opal Roam ng

allowed I n this LA not al | owed

No Suitable cells in RAT not al |l owed

[ ocati on area

NOTE 1 The UPDATE LOCATION AREA response refersto the internal interface used between VLR and MSC
(see 3GPP TS 23.012 [18]).

4 Interworking in the MSC, Non-transparent cases

4.1 General

For interworking other than the mapping of information fields, see 3GPP TS 49.008 [14] [14].
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.
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VLR
CM SERVI CE REQUEST
----------------------- > MAP_PROCESS_ACCESS_REQUEST request _

Possi bly
identifijcat|jon procedure/
authentlcatlon rocedure

S p05|t|ve result (Note 1)

MAP_FORWARD NEW TMsI  request

....................... MAP_FORWARD NEW TNMBI response

R negatlve result NAP U/ P_ABORT,
(Note 4) MAP_NOTI CE, MAP—CLOSE
SETUP (Note 5)
----------------------- > MAP_SEND_I NFO_FOR_QUTGO NG_CALL
request

MAP_COVPLETE_CALL request

K e e e e e e e e e e, — ., — - -
MAP_SEND_I NFO_FOR_QUTGO NG_CALL
RELEASE COVPLETE =~ Q-s-=Toomomomm iz oo oo
R resBonse MAP_ U/ P_ABORT,
(Not e 6) | CE,” WAP_TLOSE

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 a user error parameter in the
MAP_PROCESS ACCESS REQUEST response, or termination of the MAP dia ogue.

NOTE 5: 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.

The procedure can be considered in two parts: the handling of the CM SERVICE REQUEST and the handling of the
SETUP request.

The procedure isinitiated by the MS sending a CM SERVICE REQUEST message. The MSC will forward the service
request to the VLR inthe 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.
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If there is a positive outcome for the CM SERVICE REQUEST procedure, the VLR aways sends a

MAP_PROCESS ACCESS REQUEST response. If the request is for afirst MM-connection and ciphering is required,
the MAP_PROCESS_ACCESS _REQUEST response is 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 afirst 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
dia ogue between the MSC and the VLR.

A positive outcome for the call setup procedure isindicated by aMAP_COMPLETE_CALL request fromthe VLR to
the M SC, 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.

Theinformation contained in the MAP_COMPLETE_CALL request is not transmitted on the radio interface but is used
in the MSC for connecting the call.

The conversion of information e ementsis as follows:

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 21 ETSI TS 129 010 V11.1.0 (2014-03)

1|_ 48. 008/ 24. 008 29. 002 1|_Not es
Forwar d COWPLETE LAYER 3 | NFO NMAP_PROCESS ACCESS
(CM SERVI CE REQUEST) REQUEST Fequest
CM Servi ce t pe CM Service type 1
QG pheri % CKSN
sequence nunber
Mobi | e 1dentity TVSI or | MSI or | MEI

Mobi | e st ation
d assrrark 2 -

Cell identifier Current LA Id 4
Chosen channel - )
- Access Connecti on

St at us

3
Posi 1] vel” DTAP(CM SERVI CE ACCEPT) MAP_PROCESS ACCESS o
resul t y REQUEST Tesponse y 2
Negat i ve| DTAP(CM SERVI CE REJECT) MAP_PROCESS ACCESS
result REQUEST Tesponse
I MBI unknown in VLR Uni denti fijed
Subscr i ber
[ Requested service ???9?7?7?7°
opt 1 on npot
subscri bed ]
Ill\e\gal VE Il egal  equi pnent
Network fajlure S{y@t mfailure
Network faj|ure P P_ABORT
Network fajl|ure CE
y Network failure MAP—CLOSE y
DTAP( AUTHENTI CATI ON MAP_PROCESS ACCESS
REJECT) REQUEST Tesponse
________ b ... !llegal subscriber |}

NOTE 1: Indicates, inthis 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 I1d parameter is derived by the MSC from the Cell identifier information element.
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# 24. 008 29. 002 #hbtes
For war d SETUP MAP_SEND | NFO FOR
nmessage NG_CALL™r eqUest
BC repeat indjcator -
Bearer capabi|ity 1 - 3
Bear er capablllt% 2 - 3
Cal|ing party_subaddress -
Cal | ed”party” BCD nunber Cal | ed Nunmber
Calle arty subaddress -
LLC repeat indicator. -
Low | ayer conpatibi|ity | -
Low | ayer conpatibility 11 -
HLC repeat indicator. . i -
H gh |ayer conpatibility i. -
H gh | ayer co at|b|I|t¥ Ii -
- Bearer service 3
- TeleserV|ce 3
Facility %
- B ress r ef CUG 4
ress 4
User - user
&EIKS 71 96
| ag -
T R P RGALERCEEEPERPEPEE SEREE
Positive
result y y 2
hbgatlve RELEASE COVPLETE MAP_SEND | NFO FOR
result OUTGO NG_CALL™r esponse
3GPP TS 24.010 Cal | Barred
Barring Service
Active
Operat or determ ned Cal | Barred
barri ng Cperg}P{ngbtern1ned
Net wor k out of order Data M ssin %a
Net wor k out of order Unexpect ed ta Val ue
Net wor k out of  order System Fai |l ure
Bearer capabil|ity Bearer service not
not author| zed provi si oned
Bearer ca ablllty Tel eservi ce naot
not author|zed rovi si oned
[ User not nenber of CUG rej ect
Net wor k out of order MAP U/ P ABORT
Net wor k out of order MAP—NOTT CE
I Net wor k out of order MAP—CLOSE I

NOTE 1: If the Facility |E 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 parameters retrieved 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 3GPP TS 24.008 [4]
procedures.
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PAGE REQUEST X C LT T

__________________________________ >
[ Thossibly [
aut henti cati on %rocedure L
MAP_SET_Cl PHERI NG_MODE r equest
(Note 3)
MAP_PROCESS ACCESS REQUEST response
Cl PHER MODE COVIVAND e e e
S e positive result (Note 4)
(RRbe 2w
Cl PHER" MODE LETE S
MAP_FORWARD NEW TMSI request
TVSI REALLOCATI ON COMVAND  <--- - - -5 oo m o o Te e o T e
----------------------- (Note 5)
TMSI REALLOCATI ON COVPLETE
----------------------- > MAP_FORWARD_NEW TMSI r esponse
MAP_COMPLETE_CALL request
SETUP R
<,
MAP_SEND | NFO FOR | NCOM NG CALL
RELEASE COVPLETE R e
S T L response negative result,
(Note 6) MAP_U/ P_ABORT, MAP_NOTI CE, MAP_CLCSE

Figure 4: Incoming call set-up

NOTE 1: If an MM connection aready exists, the PAGE REQUEST is not sent. If the call can be accepted, the
MSC sendsa MAP_PROCESS _ACCESS REQUEST request in response to the MAP_PAGE request. If
the call cannot be accepted the MSC sends aMAP_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.

NOTE 5: TMSI reallocation need not be sequenced with other messages, but should be sent after ciphering.

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.

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 Sl (subclause 3.6). The SETUP message is sent when the
MAP_COMPLETE_CALL request isreceived.
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Normally thereis 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
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:

# 48. 008/ 24. 008 29. 002 #hbtes
Forwar d PAG NG REQUEST MAP_PAGE relc__1uest or
nmessage MAP_SEARCH FOR_MS r equest
TV TV 1
Cell identifier Stored LA Id
y 'l st 1
Backwar d %ﬁNPLETE LAYER 3 | NFO MAP_PROCESS ACCESS
nmessage PAG NG RESPONSE) REQUEST Tequest
. - CM service type 2
Ci pherin % CKSN
sequence nhumnber
Mobile identity TVSI or | MSI
5L £ oLl o
Cel | Identlmjer Current LA 1d . 3
Access connecti on
o h | st at us
________ W Chosen chamnel b
NOTE 1: If TMSI isincluded, the TMSI is used as the mobile identity in the 3GPP TS 24.008 [4] PAGE

REQUEST message, otherwise the IMSI is used as the mobile identity.

NOTE 2: Inthiscasethe MAP CM service typeis set to 'mobile terminating call'.

NOTE 3: TheTarget LA Id parameter is derived by the MSC from the Cell identifier information element.
4.4 Cipher mode setting
The interworking is as follows:
"""" Lr"2153?bbé"""""""""259?bb'z'""""""""Lrixlbiéé
Forward Cl PHER MODE COMVAND MAP gg;lj’ 9 PHERI NG_MODE

G pher pode, settin C phering node
_|_Encrypt|on i nfor mati on Kc y 1

Positive| Cl PHER MODE COVPLETE None
result b
Negati ve| Cl PHER MODE REJECT None
resul t I I

NOTE 1: Thekey Kc is passed through the BSSto the BTS, but is not passed to the MS.

4.5 Inter-MSC Handover

The general principles of the handover procedures are given in 3GPP TS 23.009 [2]. 3GPP TS 29.010 givesthe
necessary information for interworking between the 3GPP TS 48.008 [12] handover protocol and the 3GPP TS 29.002
[9] MAP protocol.

The following principle shall apply when new parameters need to be added for transfer on the E-interface:
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1. The parameters shall be added to be carried in the AN-APDU when they need to be forwarded to the target
radio access network and the encapsulated protocol is the same as the protocol used at the interface between the
target MSC and the target radio access network.

2. The parameters shall be added to be carried in a MAP message

- when they need to be forwarded to the target radio access network and the encapsulated protocol is different
from the protocol used at the interface between the target M SC and the target radio access network;

- when they are required by the target MSC, but not to be forwarded to the target radio access network; or
- when they are required by the target M SC for subsequent procedures
and they cannot be derived from the message encapsulated in the AN-APDU.

45.1 Basic Inter-MSC Handover

When aMobile Station is handed over between two M SCs, the establishment of a connection between them
(described in 3GPP TS 23.009 [2]) requires interworking between A-Interface and E-Interface.

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

Additionally figures 5b and 5¢ 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 M5C- B
HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQUIRED [ -----cammmmmm e e e a e D B I +
request Possi bl e Al'l oc.
of a. handover
no. in the VLR B
S +
BSS- B
HANDOVER REQUEST >‘

BSS- A MEC- A M5C- B
BSC | NVOKE TRA(>3E
HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQUIRED [ ------oommmmm i e m oo D B I +
request (*) Possi bl e Al'l oc.
of a handover
+no. in the VLR B
BSS- B

BSC | NVOKE TRACE
---------------- S(**)

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 AN-
APDU parameter.
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(**): BSC INVOKE TRACE is forwarded to BSS-B if supported by MSC-B.

BSS- A l(\/*BC- A MSC- B

HANDOVER

-------------- >| MAP PREPARE HANDOVER

REQU RED | ----------cmmaaa oo S| dec-ciccncaoonaas +
request (**) P ssible Al oc.

of a.  handover
no in the VLR-B

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
AN-APDU parameter.

(***): 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 V5C- B BSS- B
HANDO\/ER REQUEST

I\/AP PREPARE HANDOVER

r esponse
HANDO\/ER COMVAND

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

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

IVAP PREPARE HANDOVER

r esponse

IVAP PROCESS ACCESS

HANDO\/ER COMVAND SI GNALLI NG r equest

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

Possible Negative outcomes:
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C) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by M SC-B:

BSS- A MEC- A V5C- B BSS- B

MAP PREPARE HANDOVER res Ionse
negatlve result, MAP CLOSE

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

REJECT (Note 1)

d) radio resources alocation failure:

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

I\/AP PREPARE HANDOVER

r esponse
HANDO\/ER REQUI RED

REJECT (Note 1)

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

BSS- A M5C- A V5C- B BSS- B
EUI NG | NDI CATI ON

IVAP PREPARE HANDOVER

r esponse

IVAP PROCESS ACCESS

SI GNALLI NG request
HANDO\/ER REQUI RED

REJECT (Note 1)

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

BSS- A M5C- A V5C- B BSS- B

FAI LURE

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

NOTE: Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.
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BSS- A M5C- A M5C- B BSS- B
EIANDO\/ER COVPLETE
E/AP SEND END S| GNAL request

Figure 8: Signalling for Basic Inter-MSC Handover completion

Positive outcome

BSS- A VBG- A VBC- B BSS B
MAP SEND END SI GNAL
‘response CLEAR COWAND
(Note 1)

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

Negative outcome
BSS- A MEC- A V5C- B BSS- B
MAP U/ P - ABORT

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

NOTE: From interworking between MAP and BSSMAP point of view.

The handover procedureis normally triggered by BSS-A by sending a HANDOVER REQUIRED message on
A-Interface to MSC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by
MSC-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 is to be handed
over in MSC-B area, provided in the HANDOVER REQUIRED message, is mapped into targetCellld MAP parameter
and the HANDOVER REQUEST message is encapsulated in the AN-APDU 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 TS 29.002 [9]).

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

message.
The interworking between Prepare Handover and HANDOV ER REQUIRED is as follows:
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1|_ 48. 008 29. 002 l|_Not es
rFrg; \évgrg HANDOVER REQUI RED  MAP PREPARE HANDOVER request
g . i - ho- Nurmber Not Requi red| 1
BSSMAP i nf ormati on -targetCel I 1d
el enent s - AN- APDU 2
HANDOVER RE%}JEST,
BSC | NVOKE TRACE 3
y or MSC | NVOKE TRACE) y
rngiui[j[ve MAP PREPARE HANDOVER response 4
- handover nunber
- AN- APDUY(
QUEUI NG | NDI CAT| ON
or_. HANDOVER REQUEST
ACKNOALEDGE or
y HANDOVER FAl LURE) y
L\Iggait { ve| HANDOVER REQUI RED REJECT MAP PREPARE HANDOVER 5
equj pnent fajlure stem Fai |l ure
equl pnent faillure Handover Nunber
) i avail | abl e
equj pnent failure Unexpect edDat aVal ue
equl pnent faillure Data M ssi ng
equj pnent fajlure MAP Cl OSE
equl pnent faillure MAP U P - ABORT
NOTE 1. The ho-NumberNotRequired parameter isincluded by MSC-A, when MSC-A decides not to use any

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

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 BSSM AP information elements received in the HANDOVER REQUIRED
message is described in the GSM Recommendation 48. 008.

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.

The response to the Prepare-Handover request can include in its AN-APDU parameter, identifying the
GSM-08.06 protocol, either aBSSMAP QUEUING INDICATION, or aBSSMAP HANDOVER
REQUEST ACKNOWLEDGE or aBSSMAP HANDOVER FAILURE.

Inthefirst case, MSC-A shall wait for the radio resources all ocation 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;
- optionaly the sending of the HANDOVER REQUIRED REJECT.

(The possible sending of the HANDOV ER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE is out of the scope of 3GPP TS 29.010 and liesin 3GPP TS 48.008 [12]).

The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS
48.008 [12].

The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B is asfollows:
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# 48. 008 29. 002 #hbtes

ﬁg;ggrg HANDOVER COVPLETE MAP SEND END S| GNAL request
g - AN- APDU(
HANDOVER"™ COVPLETE)
Posi ti §/é+' CLEAR COWAND  MAP SEND END S| GNAL r é's[obh'séJr """
result -Call Control release + 1
Negati ve] CLEAR CAOVIVAND
resul t -Call Control release MAP CLOSE 2
-Call Control release 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 is as follows:

# 29. 002 48. 008 #hbtes
Forward MAP SEND END SI GNAL CLEAR COVIVAND
nmessage | response

- AN- APDU( - Handaqver

y HANDOVER"™ COVPLETE) Successf ul y
Fesitive
Negaf e 1T e T
result

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

- Reversjon to old
channel

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 3GPP TS 23.009 [2]) 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 MSC- B MEC- A

-------------- > MAP PREPARE SUBSEQUENT
REQUI RED [ -:-ccommmmme oo >
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 M5C- B M5C- A BSS- B
HANDO\/ER REQUEST

I\/AP PREPARE SUBSEQUENT

HANDO\/ER r esponse
HANDO\/ER COMVAND

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

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

IVAP PREPARE SUBSEQUENT

HANDO\/ER response

IVAP FORWARD ACCESS

SI GNALLI NG request
HANDO\/ER COVIVAND

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

Possible Negative outcomes:

C) 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 RlE response negative result

REJECT (Mot e 1)’

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

€) radio resources alocation failure;

BSS- A M5C- B M5C- A BSS- B
HANDO\/ER FAlI LURE

I\/AP PREPARE SUBSEQUENT

REJECT (Note 1)

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

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

IVAP PREPARE SUBSEQUENT

HANDOVER r esponse

I\/AP FORWARD ACCESS

HANDO\/ER REQUI RED 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 VBC- A VBC- B BSS- A
HANDOVER
-------------- >| MAP SEND END SI GNAL
COWLETE | ---- -2 Ti o >
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
COWPLETE | ---- oo liiioao >
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.

The interworking between Prepare Subsequent Handover and HANDOVER REQUIRED is asfollows:
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Positive
result

THANDOVER REQUI RED AP PREPARE 'sUB's'E'QIJ'EN'T' HANDOVER

THANDOVER REGUI RED AP PREPARE. SUBSEQUENT HANDOVER

request

-target MSC nunber
-targetCellld

BSSMAP inornation
HANDO\/Ef-'{ REQUEST)

el enents

r esponse
RE APDU(

QUEU NG | NI CAT) ON

gr HANDOVER' REQUEST

ACKNOALEDGE 0

h HANDOVER FAI L URE)
HANDOVER REQUI RED REJECT MAP _PREPARE SUBSEQUENT

HANDOVER r esponse

equj pnent fajlure Unknown C
eCU|pnent tallure Subsequent andoygr
equj pnent failure Unexpect edDat aVal ue
eCUI nment failure Data M ssi ng

CLEAR COVIVAND

equj pnent fajlure MAP Cl OSE

equl pnent faillure 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 M SC number is provided to

NOTE 2:

NOTE 3:

MSC-A by MSC-B based on the information received from BSS-B.

The response to the Prepare-Subsequent-Handover request can include in its AN-APDU parameter,
identifying the GSM-0806 protocol, either aBSSMAP 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;

- optionaly the sending of the HANDOVER REQUIRED REJECT.

(The possible sending of the HANDOV ER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE is out of the scope of 3GPP TS 29.010 and liesin 3GPP TS 48.008 [12]).

The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS

48.008 [12].

The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A isasfollows:
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1|_ 48. 008 29. 002 l|_Not es
Forwar d HANDOVER COVPLETE MAP SEND END SI GNAL
nessage response
I [
Negaf jvel <777 e o
resul t MAP U P - ABORT 1

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

45.3 Subsequent Inter-MSC Handover to third MSC

When aMobile Station is being handed over to athird MSC, the procedure (described in 3GPP TS 23.009 [2]) does
require one specific interworking casein MSC-A (figure 20) between E-Interface from MSC-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 M5C- B MEC- A M5C- B

----------- > MAP PREPARE SUSEQJENT
REQU RED  |-----------------"----
HANDOVER r equest MAP PREPARE

HANDOVER T equest

REQUEST

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

Possible Positive outcomes:

a) successful radio resources allocation:

BSS- A M5C- B MEC- A M5C- B
BSS- B
HANDOVER
ACK ESEDGE

MAP PREPARE SUBSEQJENT response

HANDO\/ER response

b) radio resources alocation queued and successful handover number allocation, if performed. Later successful
radio resources alocation indication:
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BSS- A MSC- B MBC- A VBC- B!
BSS- B!
_QUEUI NG
INDI CAT.
AP PREPARE HANDOVER
MAP PREPARE SUBSEQUENT " response
FANDOVER Tesponse
HANDOVER
REQUEST
ACKNOW. EDGE
AP PROCESS ACCESS
MAP_FORWARD ACCESS SI GNALLI NG T equebt
SIGNALLI NG request
HANDOVER
COWAND

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 MV5C- B MEC- A M5C- B

BSS- B
MAP PREPARE HANDOVER
response negative result
MA CLOSE

D

I\/AP U P - ABORT
NAP PREPARE SUBSEQUENT
HANDO\/ER response negative
HANDOVER resul t
REQUI RED
REJECT
(Note 1)

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

FAI LURE
I\/AP PREPARE HANDOVER

I\/AP PREPARE SUBSEQUENT r esponse

HANDO\/ER r esponse

RES}JI RED
REJECT
(Note 1)

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

BSS- A MSC- B MSC- A MSC- B'
BSS- B!
QJEUI NG
INDI CAT. -
I\/AP PREPARE HANDOVER
AP PREPARE SUBSEQUENT Stesponse T
HANDOVER response
HANDO\/ER
FAILURE
I\/AP PROCESS ACCESS
S| GNALLI NG T equest
I\/AP FORWARD ACCESS
SIGNALLI NG request
HANDO\/ER
'R'E'?ui RED
(Note 1)
Figure 18: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution (Negative

outcome)

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

Positive outcome:
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BSS- A MBC- B VBC- A VBC- B
BSS- B!
HANDOVER
COVPLETE
WAP_SEND ERD S GNAL
MAP_ SEND END ST GNAL
response
CLEAR
TP

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

Negative outcome:
BSS- A VEC- B MEC- A VEC- B
HANDOVER BSS- B!
FAILURE | MAP PROCESS ACCESS

_____________________ >
SI GNALLI NG request (Note 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 HANDOVER
FAILURE encapsulated in a Process Access Signalling from MSC-B and the abortion of the dialogue with MSC-B' in
the case of areversion to old channel of the MS:

1|_ 29. 002 29. 002 1|_Not es
Forward MAP PROCESS- SI GNALLI NG
nessage request
- AN- APDU( MAP U - ABORT 1
HANDOVER" FAI LURE)
T I
Negar jvell 1T .
regult 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.

4.5.4 BSSAP Messages transfer on E-Interface

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

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 38 ETSI TS 129 010 V11.1.0 (2014-03)

| 24. 008/ 48. 008 29. 002 #hbtes
Forward BSSAP nessages MAP FORWARD ACCESS S| GNALLI NG
nmessage request 1

y - AN- APDU ( BSSAP nessages) y
resuft Ve 2
Negat jvell 7T e e .
regult MAP ClLOSE

MAP U P - ABORT

NOTE 1: Complete BSSAP messages to be sent on MSC-B - BSS-B interface (BSSMAP or DTAP messages) are
embedded into the AN-APDU parameter (see Section 6 of 3GPP TS 49.008 [14] [14] for the description
of the set of BSSM AP 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.

# 24. 008/ 48. 008 29. 002 #hbtes
Forwar d BSSAP nessages MAP PROCESS ACCESS SI GNALLI NG
nmessage request 1
y - AN- APDU ( BSSAP nessages)|+
Positive
resul t y 2
Negati ve
resul t MAP CLOSE
CLEAR COVIVAND
equi pnent 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
AN-APDU parameter (see 3GPP TS 49.008 [14] 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
MSC-B. The relevant BSSM AP procedures are mentioned to ease the comprehension, their detailed description isthe
scope of 3GPP TS 48.008 [12]. Each BSSMAP message listed in 3GPP TS 49.008 [14] being transferred on E-interface
shall use the mechanisms given in subclause 4.5.4 and is described in 3GPP TS 48.008 [12].

For intra-M SC-B handover/relocation and security interworking , after inter-M SC handover from GSM to GSM, the
3G_MSC-B needs additional information to be able to perform security mode and integrity protection procedures.
These RANAP informations are transferred between MSC-A and 3G-MSC-B in MAP messages, defined in 3GPP TS
29.002 [9].

For subsequent handover/rel ocation, after inter-M SC handover from GSM to GSM, the 3G_M SC-B needs additional

information to be able to perform service handover procedures. The relevant information is transferred between MSC-A
and 3G-MSC-B in MAP messages, defined in 3GPP TS 29.002 [9].
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For subsequent handover/rel ocation, after inter-M SC handover from GSM to GSM, the 3G_M SC-B needs additional
information to be able to forward access rights information in the context of Shared Network to the RAN. The relevant
information is transferred between MSC-A and 3G-M SC-B in MAP messages, defined in 3GPP TS 29.002 [9].

For intra-M SC-B handover after inter MSC handover, MSC-B needs additional information to be able to perform
regional subscription checks and CSG subscription checks. The relevant information is transferred between M SC-A and
MSC-B in MAP messages, defined in 3GPP TS 29.002 [9].

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
Reguest Acknowledge respectively.

MSC-B shall remove algorithms not allowed by MSC-B from the list of algorithms received from M SC-A before
forwarding it to the BSS. The modified list of agorithms, the ciphering key and the chosen algorithm shall be stored by
MSC-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 BSSMAP 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 M SC-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).

455.2 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:
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- the Handover Request BSSM AP 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 Complete).

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:

- the BSSMAP Handover Performed procedure which shall be initiated by M SC-B on reception from BSS-B
of the Handover Complete message (the information being previoudly 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 whenthe 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 M SC-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 is the "odd" case where a Classmark Update can be received during an Inter-M SC
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 M SC-B to be used at internal Handover in MSC-B.
Transfer of Information:

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

If the MS 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 BSSM AP message;
(if the type of resource is not TCH for speech, the DTX-flag shall not be included).
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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:

- the BSSMAP Assignment procedure.

4.5.5.6 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 left for further study.
455.7 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 BSSM AP message.
If a change is needed after an Inter-M SC Handover with:

- the LSA Information BSSMAP message.

455.8 Selected UMTS Algorithm

After inter-M SC handover, the 3G_MSC-B can perform intraaM SC GSM to UMTS handover. A sequence of possible
encryption and integrity protection algorithms, received from the 3G_MSC-A, can be sent to an RNS in Relocation
Request or in Security Mode Command in case of cipher mode setting after intra.M SC-B handover from GSM to
UMTS. The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Relocation Request
Acknowledge or Security Mode Complete respectively. The MSC-B provides the Selected UMTS algorithm
information to the MSC-A. The Selected UMTS algorithms |E in the MAP Process Access Signalling Request message
refers to the Chosen Integrity Protection Algorithm and Chosen Encryption Algorithm, defined in RANAP
specification 3GPP TS 25.413 [7]

The selected algorithm shall be stored by 3G_MSC-B, and sent to 3G_MSC-A.
Transfer of Information:

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by 3G_MSC-A after the
completion of Inter-M SC Handover and possibly after intra-M SC-B handover from GSM to UMTS. In both
cases Selected UMTS algorithm information is received by 3G_MSC-A from 3G_MSC-B in:

—  The Process Access Signalling Request MAP message.

455.9 Allowed UMTS Algorithms

In case of GSM-subscriber, the Integrity Protection Information and UMTS Encryption Information are not transferred
to the MSC-B during inter-M SC handover. Allowed UMTS agorithmsis UMTS information that isrequired in
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RANAP Relocation Request and RANAP Security Mode Command, and shall be provided by 3G_MSC-A. 3G_MSC-B
needs thisinformation in case of an intra-M SC GSM to UM TS handover and in subsequent security mode setting, after
an inter-M SC handover. Therefore 3G_MSC-A must provide thisinformation in case of an inter-M SC GSM to GSM
handover. The Allowed UMTS agorithms |E in the MAP Prepare Handover and in the MAP Forward Access
Signalling Request messages refersto the Permitted Integrity Protection Algorithmsin Integrity Protection

Information and Permitted Encryption Algorithmsin Encryption Information, defined in RANAP specification 3GPP
TS25.413[7].

Allowed UMTS agorithms shall be stored by 3G_MSC-B.
Transfer of information:

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by 3G_MSC-A after the
completion of Inter-M SC Handover.

Ciphering control towards 3G_MSC-B:
If Ciphering has been performed before Inter-M SC Handover:
—  The Prepare Handover Request MAP message.
If Ciphering has NOT been performed before Inter-M SC Handover:

— The Forward Access Signalling Request MAP message.

455.10 BSSMAP Service Handover

Thisinformation shall be stored by 3G_MSC-B and sent to a BSS in Handover Request, when 3G_MSC-B performs
handover to GSM.

Transfer of information:
The BSSMAP Service Handover information is transferred to 3G_MSC-B in:
— the Handover Request BSSMAP message.

If anew assignment of a TCH after an inter-M SC handover is to be performed, the BSSMAP Service Handover
information istransferred to 3G_MSC-B in:

— the BSSMAP Assignment procedure.

45511 RANAP Service Handover

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request, when 3G_MSC-B performs
relocation or handover to UMTS.

Transfer of information:
The RANAP Service Handover information is transferred to 3G_MSC-B in:
— the Prepare Handover Request MAP message.

If anew assignment of a Radio Access Bearer after an inter-M SC handover is to be performed, the information
istransferred to 3G_MSC-B in:

— the Forward Access Signalling Request MAP message
and sent by 3G_MSC-B to the RNSin RAB Assignment Request.

455.12 SNA Access Information

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in the Relocation Request message when 3G_M SC-
B performs handover to UMTS.
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Transfer of information:
The SNA Access Information is transferred to 3G_MSC-B in:

— the Handover Request BSSMAP message.

4.5.5.13 UESBI

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request, when 3G_MSC-B performs
relocation or handover to UMTS.

Transfer of information:
The UESBI information is transferred to 3G_MSC-B in:

- the Prepare Handover Request MAP message.

455.14 Alternative Channel Type

Thisinformation shall be stored by 3G_MSC-B and from thisinformation 3G_MSC-B shall generate Alternative RAB
Parameters Value | E sent to an RNS in Relocation Request, when 3G_MSC-B performs relocation or handover to
UMTS.

Transfer of information:
The Alternative Channel Type information istransferred to 3G_MSC-B in:
- the Prepare Handover Request MAP message.

If anew assignment of a Radio Access Bearer after an inter-M SC handover is to be performed, the information
istransferred to 3G_MSC-B in:

- the Forward Access Signalling Request MAP message.

4.5.5.15 Trace parameters

Thisinformation shall be stored by 3G_MSC-B and 3G_MSC-B shall use thisinformation for trace activation for MSC-
S, MGW, RNC or BSC.

Transfer of information:
The Trace Parameter List information for MSC-S, MGW and RNC tracing is transferred to 3G_MSC-B in:
- the Prepare Handover Request MAP message.
The Trace Reference and Trace Type information for BSC tracing is transferred to 3G_MSC-B in:
- the MSC Invoke Trace BSSMAP message.

45.6  Overview of the Technical Specifications GSM interworking for the
Inter-MSC Handover
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4.6 Inter-MSC Handover (UMTS to GSM)

The general principles of the handover procedures are given in 3GPP TS 23.009 [2]. 3GPP TS 29.010 givesthe
necessary information for interworking between the 3GPP TS 25.413 [7] RANAP protocol, GSM handover procedures
and the 3GPP TS 29.002 [9] MAP protocol. The RANAP protocol is used between the RNS and the 3G-M SC.

The following three principles 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.

When new parameters need to be added for transfer on the E-interface, the principles stated in the beginning of
subclause 4.5 shall be followed.

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 TS 23.009 [2]) 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
REQUI RED [ ----mmmmmm e e e o b I T I +
request Possi bl e Al'l oc.
of a handover
no. in the VLR B
. U T +
BSS- B
HANDOVER REQUEST >‘
Figure 21a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages
transferred)
RNS- A (3 G MsC- A VM5C- B
RELOCATI ON
-------------- > MAP PREPARE HANDOVER
REQU RED [ ---------mcmmmm e e o I e +
request (**) Possi bl e Al'l oc.
of a,  handover
no. in the VLR-B
Fo e e e e +
BSS- B

M5C | NVOKE TRACE

_______________ >( * % )
Figure 21b: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message
transferred)
*): Tracing invocation has been received from VLR.
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(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the
AN-APDU parameter.

(***): 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):

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

IVAP PREPARE HANDOVER

response
RELOCATI ON COVIVAND

b) radio resources alocation 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

IVAP PREPARE HANDOVER

r esponse

IVAP PROCESS ACCESS

RELCX:ATI ON CC]\AVAND SI GNALLI NG r equest

Figure 22: 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:

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

MAP PREPARE HANDOVER response
negatlve result, MAP CLOSE

I\/AP U P- ABORT
REL(I)ATI ON PREPARATI ON

Al LURE( Not e 1)

d) radio resources allocation failure:
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RNS- A 3G MsC- A MSC- B BSS- B
HANDO\/ER FAlI LURE

I\/AP PREPARE HANDOVER

r esponse
REL(I)ATI ON PREPARATI ON

Al LURE( Not e 1)

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

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

I\/AP PREPARE HANDOVER

r esponse

I\/AP PROCESS ACCESS

SI GNALLI NG r equest
RELOCATI ON PREPARATI ON

Al LURE( Not e 1)

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

RNS- A 3G MBC- A MSC- B BSS- B
REL OCATI ON
CANCEL
MAP U CABORT L. >
CLEAR COMAND .
RELOCATI ON
CANCEL ACK 7

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 VEC- B BSS- B
HANDO\/ER COVPLETE
MAP SEND END SI GNAL request

I U RELEASE CC]VMAND

Figure 24: Signalling for Basic Inter-MSC Handover completion

Positive outcome:
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RNS- A 3G MBC- A VEC- B BSS-B
MAP SEND END SI GNAL
‘response CLEAR COMVAND
(Note 2)

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

Negative outcome:
RNS- A 3G NsC- A C-B BSS- B

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

NOTE 2: From interworking between MAP and BSSMAP point of view, when the call is released.

The handover procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on lu-
Interface to 3G-M SC-A. Theinvocation 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-M SC-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 HANDOV ER REQUEST message is encapsulated in the AN-APDU 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 TS 29.002 [9]).

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

message.
The interworking between Prepare Handover and RELOCATION REQUIRED isasfollows:
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1|_ 25. 413 29. 002 1|_Not es
rFrgg \évgrg RELOCATI ON REQUI RED MAP PREPARE HANDOVER r equest
g i i - ho- Nunber Not Requi r ed 1
RANAP i nf or mati on -targetCeII d
el enent s AN- APDU( 2
HANDOVER REQUEST,
_|_ M5C | NVOKE TRACE) _|_
rngiui[j[ve RELOCATI ON CMVD MAP PREPARE HANDOVER r esponse 3
- handover nunber
- AN- APDU
QJEUI NG | NDI CATI ON
HANDOVER REQUEST
ACKNON EDGE)

Plggaf { vel RELOCATI ON PREP FAILURE AP PREPARE HANDOVER] 4
Rel ocatlon failure i System Fai |l ure
target RNC/ CN or tar get system

" Handover Numnber
avai | abl e

" Unexpect edDat aVal ue

! Data M ssing

" MAP Cl. OSE

" MAP U P - ABORT

NOTE 1: The BSSMAP information elements are already stored in 3G-M SC.

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.

NOTE 2: The process performed on the RANAP information elements received in the RELOCATION REQUIRED
message is described in the 3GPP TS 25.413 [7].

NOTE 3: The response to the Prepare-Handover request can include in its AN-APDU parameter, identifying the
3GPP TS 48.006 protocol, either aBSSMAP QUEUING INDICATION, or aBSSMAP HANDOVER
REQUEST ACKNOWLEDGE.

Inthefirst case, 3G-M SC-A shall wait for the radio resources allocation response from M SC-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-MSC-A.
NOTE 4: 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 isout of the scope of the 3GPP TS 29.010 and liesin the 3GPP TS 25.413 [7]).

The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B is as follows:
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"""" L"'héfbbé'"""""""""""'"ééfbbé"""";{kbiés
ﬁg;ggrg HANDOVER COVPLETE MAP SEND END S| GNAL request

g - AN- APDU(

HANDOVER"™ COVPLETE)
bbéiii&é+'tLEAh'"""""""th'éENb'ENb'éiéNAL'Eéébbhéé+ """
resu -Call Control release + 1
Negati ve] CLEAR CAOVIVAND
resul t -Call Control release MAP CLOSE 2

-Call Control release 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 MSC-B and BSS-B.

The interworking between Send End Signal and |U RELEASE COMMAND in 3G_MSC-A isasfollows:

1|_ 29. 002 25. 413 l|_Not es
For war d MAP SEND END S| GNAL | U RELEASE COWAND
nessage response

- AN- APDU( HANDOVER COWMPL ETE?Q .

_|_ Successful Rel ocation _|_
Fesult e
Negaf e 1T e T
resul t
The interworking between RELOCATION CANCEL in case of reversion to old channel of the UE and User Abort in
3G-MSC-A isasfollows:
"""" L"'éé?hié""""""""""""'ééfbbé""""'hkbiéé
For war d RELOCATI ON CANCEL MAP U - ABORT
nmessage )

_|_ -Rel ocati on cancel | ed _|_
Positi ve] RELOCATI ON CANCEL ACKNOWN.EDGEMENT
result _|_ _|_
Negati ve
resul t

4.6.2

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

When a Mobile Station is being handed over back to MSC-A, the procedure (described in TS 23.009) requires

interworking between A-Interface, lu-interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedureis shownin
figures 27 to 31.
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RNS- A 3G MSC- B MBC- A

RELOCATI ON

-------------- >| MAP PREPARE SUBSEQUENT

REQUI RED | --=sszzacmmommomweaas

HANDOVER r equest

HANDOVER REQUEST

Figure 27: Signalling for Subsequent Inter-MSC Handover back to MSC-A initiation

Possible Positive outcomes:

a) successful radio resources allocation:

RNS- A 3G MsC- B M5C- A

HANDO\/ER REQUEST

IVAP PREPARE SUBSEQUENT

HANDO\/ER response
RELOCATI ON CMD

b) radio resources alocation queued. Later successful radio resources allocation indication:
RNS- A 3G MsC- B MSC- A

I\/AP PREPARE SUBSEQUENT

HANDO\/ER r esponse

I\/AP FORWARD ACCESS

SI GNALLI NG r equest
RELOC‘ATI ON CVD

BSS
EUI NG | NDI CATI ON

BSS- B

Figure 28: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution (Positive

outcome)

Possible Negative outcomes:

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

RNS- A 3G MG B MEC- A BSS- B
I\/AP PREPARE SUBSEQUENT HANDOVER
RELOCATI ON PREP “esponse negative result
FAl LURE( Not e 1)
d) component rejection or dialogue abortion performed by MSC-A:
RNS- A 3G MG B MEC- A BSS- B
I\/AP CLCSE, MAP U P ABORT
IURELEASE |~
e — - - N _D _____

€) radio resources allocation failure:
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RNS- A 3G MsC- B MEC- A BSS- B
HANDO\/ER FAI LURE

IVAP PREPARE SUBSEQUENT

Al LURE{ Not & 1)

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

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

I\/AP PREPARE SUBSEQUENT

HANDOVER r esponse

IVAP FORWARD ACCESS

RELCX:ATI ON PREP SI GNALLI NG r equest

FAI LURE( Not & 1)

Figure 29: 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 MBC- A 3G MBC- B RNS- A
HANDOVER
-------------- >| MAP SEND END SI GNAL
COWPLETE | ---- oo liiioa >
response

| u RELEASE CO\/IVAND

Figure 30: 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 VBC- A 3G MSC- B RNS- A
HANDOVER
-------------- >| MAP SEND END SI GNAL
COWLETE | ---- -2 Tiii.. >
response

IVAP U P - ABORT

| u RELEASE CO\/IVAND

Figure 31: 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 3G-MSC-B.

The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is asfollows:
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result

resul t
Unknown
Subseque

Unexpect
Data M s

REL. REQUI RED MAP PREPARE rSéJCI?EESQJEI\ﬂ' HANDOVER|

-target MSC nunber
-targetCellld

HANDO\/E& REQUEST)

RANAP i nf or mati on BSSMAP i nf or mati on

el enent s: el enent s:
MS d assmark 2 cwe _
Source |d Cell 1Id (serving)
Target 1d Cell Id (target
Cause Cause
M5 d assmark 3 C\VB
i nfo stored/ generated
i n/ bX/ESG MSC=B:
ssage Type
Channel T¥ e
Speech version
Priori t¥
| nterference Band
to be used

r esponse

N- Al
QUEUI NG(I NDI CATI ON
% . HANDOVER REQJEST

NOALEDGE o
HANDOVER FAI LURE)

BSSMAP i nf or mati on
nments;
ormat i on

RANAP i nf ormati on
el enent s: el
L3 i nformati on L3 in

FAI LURE MAP PREPARE SUBSEQUENT+' 3
i i i HANDOVER r esponse

(R:’el ocation Failure in Target CN RNC or Target System

Rel ocation Failure in Target CN RNC or Target System
nt Handover Fai | ur e

ilu

Rel ocation Failure in Target CN RNC or Target System
edDat aVal ue i i
| ﬁgl ocation Failure in Target CN RNC or Target System
-]

| u RELEASE COVVAND

Re| ocat i on Cance|| ed MAP ClL.OSE

Rel ocati1 on Cancel | ed MAP U P - ABORT

NOTE 1. The mapping of cause code values between BSSMAP and RANAP is FFS.

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its AN- APDU parameter,
identifying the 3GPP TS 48.006 protocol, a BSSMAP QUEUING INDICATION, or aBSSMAP
HANDOVER REQUEST ACKNOWLEDGE or aBSSMAP HANDOVER FAILURE.

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

In the second case, the positive result triggers in 3GM SC-B the sending on lu-Interface of the
RELOCATION COMMAND.
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In the third case, the positive result triggersin 3G-M SC-B the sending of the RELOCATION
PREPARATION FAILURE.

NOTE 3: The possible sending of the RELOCATION PREPARATION FAILURE message isdescribed in 3GPP
TS25.413[7].

The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A isasfollows:

1|_ 48. 008 29. 002 1|_Not es
Forwar d HANDOVER COVPLETE MAP SEND END SI GNAL
nessage response
R I
Negar jvell 7T e e -
regult MAP U/ P - ABORT 1

NOTE: The abortion of the dialogue ends the handover procedure with 3G-M SC-B.

4.6.3 Subsequent Inter-MSC Handover to third MSC

When a Mobile Station is being handed over to athird MSC, the procedure (described in 3GPP TS 23.009 [2]) does
require one specific interworking case in MSC-A between E-Interface from 3G-M SC-B and E-Interface from MSC-B'
other than the combination of the ones described in subclauses 4.6.1 and 4.6.2.

RNS- A 3G MSC- B MEC- A VEC- B
RELOCATI ON
----------- > MAP PREPARE SUBSEQUENT
REQU RED  |------------------"--- >
HANDOVER r equest MAP PREPARE S
HANDOVER r equest N N
RprsLb
of ho.
nunmber
I VLR-B
BSS- B!
I—|ANDO\/ER>
REQUEST

Figure 32: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') initiation

Possible Positive outcomes:

a) successful radio resources allocation:
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RNS-A 3G MBG- B MBC- A MSC- B
BSS- B'
HANDOVER
R oo
MAP_PREPARE HANDDVER
AP PREPARE SUBSEQUENT "~ response
FANDOVER response
_RELOCATI ON
i

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

RNS-A 3G MBG-B MSC- A MSC- B!
BSS- B!
_QUEUI NG
INDI CAT.
AP PREPARE HANDOVER
MAP PREPARE SUBSEQUENT " response
FANDOVER 1 esponse
HANDOVER
REQUEST
ACKNON EDGE
AP PROCESS ACCESS
MAP_FORWARD ACCESS SI GNALLI NG T equebt
SIGNALLI NG Tequest
_RELOCATI ON
“coweid

Figure 33: 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':
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RNS- A 3G MsC- B MEC- A M5C- B

BSS- B
MAP PREPARE HANDOVER
response negative result
MA CLOSE

D

I\/AP U P - ABORT
I\/AP PREPARE SUBSEQUENT

HANDO\/ER response negative
RELOCATI ON |result

“PREPARATI ON
FAlI LURE
Note 1

d) radio resources alocation failure:

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

FAI LURE
I\/AP PREPARE HANDOVER

I\/AP PREPARE SUBSEQUENT r esponse

HANDO\/ER r esponse
RELCX:ATI ON

“PREPARATI ON
FAlI LURE
Note 1

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

RNS- A 3G VBC- B MBC- A VBC- B
BSS- B!
_QUEUI NG
INDI CAT.
AP PREPARE HANDOVER
MAP PREPARE SUBSEQUENT Stesponse
FANDOVER response
HANDOVER
FAI LURE

MAP PROCESS ACCESS

SI GNALLI NG requelst
I\/AP FORWARD ACCESS

SI GNALLI NG r equest
RELOC‘ATI ON

“PREPARATI ON
FAlI LURE
Note 1

Figure 34: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B") execution (Negative
outcome)
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NOTE 1. Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

Positive outcome:
RNS- A 3G MsC-B MBC- A MSC- B'

I\/AP SEND END S| GNAL

I\/AP SEND END S| GNAL

r esponse
I U- RELEASE

Figure 35: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') completion
(Successful completion of the procedure)

Negative outcome:

RNS- A 3G MSC- B MEC- A VEC- B
RELCOCATI (]\I BSS- B
CANCEL MAP PROCESS ACCESS

S| GNALLI NG 1 equest (Note 1)
MAP U JABORT
CLEAR
RELCX:ATI ON COMVAND
CANCEL ACK

Figure 36: 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 HANDOVER
FAILURE encapsulated in a Process Access Signalling from 3G-M SC-B and the abortion of the dialogue with MSC-B'
in the case of areversion to old channel of the M S:

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 58 ETSI TS 129 010 V11.1.0 (2014-03)

# 29. 002 29. 002 #hbtes
Forward MAP PROCESS—SIGNALLING
nessage request
- AN- APDU( MAP U - ABORT 1
HANDOVER" FAI LURE)
R I
Negat jvell 7T e .
resul t MAP U/ P - ABORT 2

NOTE 1. The abortion of the dialogue triggersin M SC-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 dialogue ends the handover procedure with 3G-M SC-B.

4.6.4 BSSAP Messages transfer on E-Interface

The handling is described in chapter 4.5.4.

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

The handling is described in chapter 4.5.5.

4.6.6 Cause Code Mapping

When a Mobile Station is handed over between UMTS and GSM, a mapping of the cause codes used in the RANAP
and the BSSM AP protocolsis needed. The mapping described here is applicable to the BSSMAP protocol even when
used inside MAP in the E-interface.

The mapping between the cause codes received in RANAP Relocation Required and the cause codes sent in BSSMAP
Handover Request is as follows:

25. 413 48. 008 #hbtes
RELOCATI ON REQUI RED HANDOVER REQUEST
-Time critical relocation upllnk qual ity
- Resource optim sation - Traffi
rel ocation
-Relocatlon desirabl e for -Better cel
radi o reasons
-Directed retr -E)rected retr%
- Reduce Load i - Reduce
serV|nﬂ serving ce
- Any ot her value -Better ceII

The mapping between the cause codes received in RANAP Relocation Cancel and the cause codes sent in BSSMAP
Clear Command is as follows:
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RELOCATI ON CANCEL

- Trel ocprepexpiry

-Interaction with other
procedur e

- Any ot her val ue

59
48. 008

CLEAR COVIVAND

-Radi o interface
failure, reversion to
ol d. channel

-Radio interface,
fallure, reversion to
ol d. channel

-Radi o I nterface,
failure, reversion to
ol d channel

The mapping between the cause codes received in BSSM AP Handover Failure and the cause codes sent in RANAP

Relocation Preparation Failure is as follows:

HANDOVER FAI LURE
- Ci phering al gorithm not
squorteg g

m smat ch
[ ure

- b prenP P ai |

i d message content
o resource aval l

5
<
-9

S
abl e

o=
o

i nt rven}ion
ace fajlure
ol d channel

ace nessage

D230 B

—
Q

Q = c
of of 56
DO 0O O

- Any ot her val ue

RELOCATI ON PREP. FAI LUR

- Request ed ci pherin
8? I nteg P g

rotectlon |s not

upport ed

-Rel ocation failure in
Target CN RNC or
target system

- Abstract” Syntax Error
-No Radi o Resources
é%?ilable I n Target

-Oand Mintervention

-Rel ocation failure in
Target CN RNC or
target system

-Rel ocation failure in
Target CN RNC or
tar%et syst$n1

-Rel ocation fallure in
Target CN RNC or
target system

-Rel ocation failure in
Target CN RNC or
target system

-Rel ocation failure in
Target CN RNC or
tar%t system

-?ra {c P?dhlnhthe

-target ce I gher
Egﬁﬁ In the sogrce

Rel ocation failure in
Tar et RNC or
target system

NOTE 1: Cause code not used at inter-system handover.

NOTE 2: Cause code not applicable to thistraffic case.

The mapping between the cause codes received in BSSMAP Clear Request and the cause codes sent in RANAP lu

Release Request is as follows:
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48. 008 25. 413 1|_Not es
CLEAR REQUEST | U RELEASE REQUEST
-Radjo interface nmessage -Rel ocation failure in
failure Target CN RNC or
tar§et system
-Oand Mi } rvention -0 and Mintervention
- Equi prrent Ilure -Relocation failure in
ar ge or
target system
Joi ned P ? P cal | channel -Unspecified failure
Prot oco allure between BSS -Message not conpati bl e
and W th receiver state
-Preerrptlon - RAB pre-enpted
-Access restricted due -Access restricted due
t o shared networks to shared networks
- Any ot her val ue -Relocatlonfallure in

Tar CN/ RNC or
tar et system

4.7 Inter-MSC Handover (GSM to UMTS)

The general principles of the handover procedures are given in 3GPP TS 23.009 [2]. 3GPP TS 29.010 givesthe
necessary information for interworking between the 3GPP TS 25.413 [ 7] RANAP protocol, GSM handover procedures
and the 3GPP TS 29.002 [9] MAP protocol. The RANAP protocol is used between the RNS and the 3G_MSC.

The following four principles apply for the Inter-M SC handover GSM to UMTS:
The BSSMAP parameters required for Inter-M SC handover GSM to UMTS are generated asin GSM.

Recelved RANAP parameters, e.g. cause code or transparent container, are mapped to the appropriate BSSMAP
parameters, e.g. cause code or Handover command.

The RANAP parameters required for Inter-M SC handover GSM to UMTS are generated from received or stored GSM
parameters.

When new parameters need to be added for transfer on the E-interface, the principles stated in the beginning of
subclause 4.5 shall be followed.

4.7.1 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 TS 23.009 [2]) requires interworking between A-Interface, |u-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-M SC handover procedure is shown in figures
37 to 42 with both possible positive or negative outcomes.

Additionally figure 37b shows the possible interworking when the trace related message is transparently transferred on
the E-Interface at Basic Inter-M SC Handover initiation.
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BSS- A MEC- A 3G MsC-B
HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQUIRED [ -----cemmmmm o e e - D I e I I +
request Possi bl e Al'l oc.
of a handover
+no. in the VLR-B
RNS- B

Figure 37a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages

transferred)
BSS- A l(v*BC- A 3G MsC-B
HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQU RED | -------mmmmcmmm oo R T +
request (**) P ssible Al oc.

of a. handover
no in the VLR- B

RNS- B
RELOCATI ON REQJEST

CN | NVOKE TRACE
_______________ >(** )

Figure 37b: Signalling for Basic Inter-MSC Handover initiation (CN 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
AN-apdu parameter.

(***): CN INVOKE TRACE is forwarded to RNS-B if supported by 3G_MSC-B.

Possible Positive outcomes: successful radio resources allocation and handover number allocation (if performed):

BSS- A M5C- A 3G MSC-B RNS- B
RELQ?ATI ON REQUEST

ACKNO/\LEDGE
LOCATI ON REPORTI NG

IVAP PREPARE HANDOVER

response
HANDO\/ER COVVAND

Figure 38: Signalling for Basic Inter-MSC Handover execution (Positive outcome)

Possible Negative outcomes:

a) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by 3G_MSC-B:
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BSS- A MEC- A 3G MsC-B RNS- B

MAP PREPARE HANDOVER resog:)nse
negatlve result, MAP CLOSE

IVAP U P- ABORT
HANDO\/ER REQUI RED

REJECT (Note 1)

b) radio resources alocation failure:

BSS- A MEC- A 3G MsC-B RNS- B
REL(IZATI ON FAI LURE

I\/AP PREPARE HANDOVER

r esponse
HANDO\/ER REQUI RED

REJECT (Note 1)

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

BSS- A MBC- A 3G M5C- B RNS- B
HANDOVER
FAILURE
MAP U CABORT L. >
| U RELEASE OOMVAND_

Figure 39: 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.

BSS- A MEC- A 3G MsC- B RNS- B
RELOCATI ON COWPLETE
MAP SEND END SI GNAL request

Figure 40: Signalling for Basic Inter-MSC Handover completion

Positive outcome:

BSS- A MSC- A 3G MSC- B RNS- B
MAP SEND END S| GNAL
‘response | U RELEASE COMVAND,
“(Note 2)

Figure 41: Signalling for Basic Inter-MSC Handover completion (Positive outcome)

Negative outcome:
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BSS- A MEC- A 3G MsC-B RNS- B
MAP U P - ABORT

| U RELEASE C(]\/MO\ND>

Figure 42: Signalling for Basic Inter-MSC Handover completion (Negative outcome)

NOTE 2: From interworking between MAP and RANAP point of view, when the call is released.
BSS- A MEC- A 3G MsC-B RNS- B

E/AP PROCESS ACCESS

SI GNALLI NG
Figure 42a: Signalling for updating of anchor MSC after change of location in RNS

The handover procedure is normally triggered by BSS-A by sending a HANDOVER REQUIRED message on
A-Interface to MSC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by
MSC-A. The sending of the MAP Prepare-Handover request to 3G_MSC-B istriggered in MSC-A upon receipt of the
HANDOVER REQUIRED message. The identity of the target RNC where the call isto be handed over in 3G_MSC-B
area, provided in the HANDOVER REQUIRED message in the information element Cell Identifier List (Preferred), is
mapped to the target RNC Id MAP parameter and the HANDOVER REQUEST message is encapsulated in the an-
APDU MAP parameter of the Prepare-Handover MAP request. 3G_M SC-B can invoke another operation towards the
VLR-B (alocation of the handover number described in 3GPP TS 29.002 [9]).

Additionally, if tracing activity has been invoked, the trace related message can be transferred on the E-Interface
encapsulated in the an-APDU MAP parameter of the Prepare-Handover Request. If transferred, one complete trace
related message at atime shall be included in the an-APDU MAP parameter after the HANDOV ER REQUEST
message. Note: UMTS supports only CN initiated tracing.

The interworking between Prepare Handover and HANDOV ER REQUIRED is as follows:
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1|_ 48. 008 29. 002 _|_| Not es
rFrgg \évgrg HANDOVER REQUI RED MAP PREPARE HANDOVER r equest
g . i - ho- Nurmber Not Requi r ed 1
BSSMAP i nformati on -tar?et RNC | d
el enent s | M5 _
-Int%a%loty protection 2
-Encryption info
- an- Al 3
HANDOVER' REQUEST
VSC | NVOKE TRACE) 4
_|_ GERAN cl assmar k - GERAN cl assmar k _|_ 7
rngiui[j[ve MAP PREPARE HANDOVER r esponse 5
- handover nunber
-an- AP
HANDOVE REQJEST
ACKNOALEDGE "0
_|_ HANDOVER FAl LURE) _|_
rl\lggai[ ![ vel HANDOVER REQUI RED REJECT MAP PREPARE HANDOVER| 6
equj pnent fajlure Sstem Fail ure
edul pnent failure N)c; avgl Iover Nunmbe
equj pnent fajlure Unexpect edDat aVal ue
equi prent tailure Data M ssing
equj pnent fajlure MAP Cl.OSE
edul pnent failure 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 3G_MSC-B. No handover number shall be present in the positive result. Any
negative response from 3G_MSC-B shall not be due to handover number allocation problem.

NOTE 2: Integrity protection information, encryption information and IMSI parameters are included by MSC-A,
only when the MSC-A uses 29.002 as per release 99. These IEs are not included if the MSC-A is R98 or
earlier.

NOTE 3: NOTE 3: The process performed on the BSSM AP information elements received in the HANDOVER
REQUIRED message is described in the 3GPP TS 48.008 [12].

NOTE 4: The process performed on the BSSM AP information elements received in the MSC INVOKE TRACE
message is described in subclause 4.5.5.6.

NOTE 5: The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the
3GPP TS 48.006 protocol, either aBSSMAP HANDOVER REQUEST ACKNOWLEDGE or a
BSSMAP HANDOVER FAILURE.

In thefirst case, the positive result triggersin MSC-A the sending on A-Interface of the HANDOVER
COMMAND.

In the second case, the positive result triggersin MSC-A optionally the sending of the HANDOVER
REQUIRED REJECT.

(The possible sending of the HANDOV ER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE is out of the scope of 3GPP TS 29.010 and liesin 3GPP TS 48.008 [12]).

NOTE 6: The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS
48.008 [12].

NOTE 7: If the GERAN Classmark was not received with the HANDOVER REQUIRED message initiating the
handover, MSC-A shall include any previously received GERAN Classmark. See 3GPP TS 43.051 [17].

The interworking between Prepare Handover and RELOCATION REQUEST in 3G_MSC-B is as follows:
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Positive
result

r ilrv;'éb;J EIS?;EIDN?_E_ HANDOVER
-hg-Nunberhbtquuired
RNC | d

-tarPet

_IkFe rit ro

- |
ncrgptl%npln}o

- RANAP servi ce handover

- UESBI

- an- APDUY(

HANDOVER® REQUEST

MSC | NVOKE TRACE)

BSSMAP i nf or mati on
el enent s:

Channel Type
Cause )
sSRNC to t RNC cont al ner
SNA Access I nformation

MAP PREPARE HANDOVER
response
-an-APDU&

HANDOVER REQUEST ACK)

BSSMAP i nf or mati on
el enent s:

Layer 3 info

+ MAP PREPARE HANDOVER
response
-an-APDU&
HANDOVER FAI LURE)
BSSMAP | nf or mat i on
el enent s:

GERAN cl assmar k

RELOCATI ON REQUEST

ection info

RANAP i nf or mati on
el enent s:

RAB par aneters
Cause .
SRNC to t RNC cont ail ner
SNA Access I nformation

fo staored/ generated
/by 3G M5C-B:. .
Cdeonﬁln i ndi cat or

RELOCATI ON REQUEST ACK

In
In

RANAP i nf or mati on
el enent s:

t RNC t o sRNC cont ai ner

RELOCATI ON FAI LURE

RANAP i nf or mati on
el enent s:

GERAN cl assmar k

| Not es
I
1
3
Joono.

NOTE 1: Integrity protection information, encryption information, IMSI and RANAP service handover parameters
areincluded by MSC-A only when the MSC-A uses 29.002 as per release 99. These |Es are not included

NOTE 2:

NOTE 3:

if the MSC-A isR98 or earlier.

If ahandover to GERAN lu-mode failed, the target RNS may include a GERAN classmark in the
RELOCATION FAILURE message. See 3GPP TS43.051 [17].

SNA Access Information parameter isincluded by MSC-A only when the MSC-A uses 29.002 as per
release 5. ThislE isnot included if the MSC-A isrelease 4 or earlier.

The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isasfollows:
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"""" L"'éé?hié""""""""""""'ééfbbé""""'khbiéé
rFrgg\évgr g RELOCATI ON COMPLETE MAP SEND END SI GNAL request

g - an- APDU(

HANDOVER" COVPLETE)

Positive|l |U RELEASE COWAND NMAP SEND END SI GNAL response

result -Nornal rel ease _|_ 1

Negati ve|l | U RELEASE COVIVAND

resul t -Nornm| rel ease CL 2
-Nornmal rel ease MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the I u-Interface and the release
of the SCCP connection between 3G_MSC-B and RNS-B. If acircuit connection is used between MSC-A

and 3G_MSC-B, the 'Normal release’ clearing cause shall only be given to RNS-B when 3
received a clearing indication on its circuit connection with MSC-A.

G_MSC-B has

NOTE 2: The abortion of the dialogue or the rejection of the component triggersin 3G_MSC-B the clearing of its
circuit connection with MSC-A, if any, of the Radio Resources on the lu-I nterface and the release of the
SCCP connection between 3G_MSC-B and RNS-B.
The interworking between Send End Signal and CLEAR COMMAND in MSC-A is as follows:
"""" L"'ééfbbé""""""""'"""'héfbbé"""""L&biéé
Forwar d MAP SEND END SI GNAL CLEAR COMIVAND
nessage request
- an- APDU( - Handover
HANDOVER"™ COVPLETE) Successf ul

The interworking between HANDOVER FAILURE in case of reversion to old channel of the MS and User Abort in

MSC-A isasfollows:
"""" L"'héfbbé"""""""""""""ééfbbé""""hkbiéé
Forward | HANDOVER FAI LURE MAP U - ABORT
nmessage .

 BRésnglon o ol
T I
Negaf e 1T e T
resul t
4.7.2 Subsequent Inter-MSC Handover from MSC-B back to 3G_MSC-A

When a Mobile Station is being handed over back to 3G_MSC-A, the procedure (described in 3GPP TS 23.009 [2])
requires interworking between A-Interface, lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedure is shown in
figures 43 to 47.
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BSS- A MSC- B 3G MsC- A

.............. >| MAP PREPARE SUBSEQUENT
REQURED |- oo - -o---- oo - >

HANDOVER r equest
RNS- B

RELOCATI ON REQJEST

Figure 43: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A initiation

Possible Positive outcomes: successful radio resources allocation:

BSS- A M5C- B 3G MsC- A RNS- B
REL(IZATI ON REQUEST

IVAP PREPARE SUBSEQUENT

HANDO\/ER response
HANDO\/ER COVIVAND

Figure 44: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A execution (Positive
outcome)

Possible Negative outcomes:

a) user error detected, or component rejection or dialogue abortion performed by 3G_MSC-A:

BSS- A M5C- B 3G NBC- A RNS- B
MAP PREPARE SUBSEQUENT HANDOVER

HANDO\/ER REQUI RlE response negative result

REJECT (Not e 1)’

b) component rejection or dialogue abortion performed by 3G_MSC-A:

BSS- A M5C- B 3G MsC- A RNS- B
I\/AP CLOSE, MAP U P ABORT

c¢) radio resources alocation failure:

BSS- A M5C- B 3G MG A RNS- B
RELG:ATI ON FAI LURE

IVAP PREPARE SUBSEQUENT

REJECT (Note 1)

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 68 ETSI TS 129 010 V11.1.0 (2014-03)

d) unsuccessful relocation execution (reversion to the old radio resources):

BSS- A MSC- B 3G MsC- A RNS- B
HANDOVER
FAI LURE MAP PROCESS ACCESS
SI GNALLI NG r equest | U RELEASE C(]\/IVAND>

Figure 45: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A execution
(Negative outcome)

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

RNS- B 3G MBC- A VBC- B BSS- A
RELOCATI ON
-------------- MAP SEND END S| GNAL
COWLETE | ---- -2 Ti o >
response

Figure 46: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A completion
(Successful completion of the procedure)

NOTE: Positive outcome case shown in figure 41.
RNS- B 3G MG A MSC- B BSS- A

Q/AP U P - ABORT

Figure 47: Signalling for Subsequent Inter-MSC Handover back to 3G_MSC-A completion
(Unsuccessful completion of the procedure)

NOTE 1: Abnormal end of the procedure that triggers the clearing of all resourcesin M SC-B.

The interworking between Prepare Subsequent Handover and HANDOV ER REQUIRED is asfollows:

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 69 ETSI TS 129 010 V11.1.0 (2014-03)

1|_ 48. 008 29. 002 1|_Not es
Forward | HANDOVER REQUI RED MAP PREPARE SUBSEQJENT HANDOVER)
nessage request 1
) ) -target MSC nunber
BSSMAP i nf or mati on -target | d
el enents -an- PDU&
HANDOVER REQU EST)
+ GERAN cl assnmar k - GERAN cl| assmar k + 4
Posi t i ve| HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER|
result response 2
-an-APDU&
HANDOVER REQUEST
ACKNONLEDGE

or
y HANDOVER FAI LURE) y
Negat i ve| HANDOVER REQUI RED REJECT NAP PREPARE SUBSEQUENT| 3
ul t HANDOVE

re _ , R response
equj pnent fajlure Unknown C
equl prrent tallure Subsequent HandO\r/gr
equj pnent failure Unexpect edDat aVal ue
ecw nment failure Data M ssi ng

CLEAR COVIVAND

equj pnent fajlure MAP Cl OSE
equl pnent faillure 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 M SC number is provided to
3G_MSC-A by MSC-B based on the information received from RNS-B.

NOTE 2: The response to the Prepare-Subsequent-Handover request can includeinits an-APDU parameter,
identifying the 3GPP TS 48.006 protocol, either aBSSMAP HANDOVER REQUEST
ACKNOWLEDGE or aBSSMAP HANDOVER FAILURE.

In the first case, the positive result triggersin M SC-B the sending on A-Interface of the HANDOVER
COMMAND.

In the second case, the positive result triggers in MSC-B optionally the sending of the HANDOVER
REQUIRED REJECT.

(The possible sending of the HANDOV ER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE is out of the scope of 3GPP TS 29.010 and liesin 3GPP TS 48.008 [12]).

NOTE 3: The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS
48.008 [12].

NOTE 4: If the GERAN Classmark was not received with the HANDOV ER REQUIRED message initiating the
handover, MSC-B shall include any previously received GERAN Classmark. See 3GPP TS 43.051 [17].

The interworking between Prepare Subsequent Handover and RELOCATION REQUEST in 3G_MSC-A isasfollows:
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"""" ;r"'ééfbb'z'""'"'""'"'""'""zéfhié""""'LFF\bEéé
For war d MAP PREPARE SUB HANDOVER RELOCATI ON REQUEST
nessage request
- ho- NunberhbtquU|red
-tar et RNC ID
PDU(
HANDCNER REQUEST
VSC | NVOKE TRACE)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Cause . Cause ,
SRNC to tRNC contai ner sSRNC to t RNC cont al ner
nf o stored/generated
n/ by 3G McC-A
domai n i ndi cat or
RAB par anet ers
Per manent NAS UE id
Encryption info
Integrity protection
Info
Positivel] MAP PREPARE SUB HANDOVER RELOCATI ON REQUEST AE:kJr """
result rgﬁponse
HANDCNE& REQUEST ACK)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Layer 3 info t RNC to sRNC cont ai ner
Négéi i §/é+' MAP SUB PREPARE HANDOVER RELOCATI ON FAI LURE o
resul t rgﬁponse

HANDCME& FAl LURE)

BSSMAP i nf or mati on
el enent s:

GERAN cl assmar k

RANAP i nf or mati on
el enent s:

GERAN cl assmar k

NOTE 1: If ahandover to GERAN lu-mode failed, the target RNS may include a GERAN classmark in the

RELOCATION FAILURE message. See 3GPP TS 43.051 [17].

The interworking between HANDOVER FAILURE and MAP Process Signalling Request in 3G_MSC-B is as follows:

+ 48. 008 29. 002
For war d HANDOVER FAIl LURE MAP PROCESS- SI GNALLI NG
nessage _an. request
HANDO\/Ef-? FAI LURE)
Posifivel T
result +
hbgative
ul t

The interworking between Send End Signal Response and RELOCATION COMPLETE in 3G_MSC-A isasfollows:
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1|_ 25.413 29. 002 l|_Not es
Forwar d RELOCATI ON COMPLETE MAP SEND END S| GNAL
nessage response
I [
Negaf jvel <777 e o
resul t MAP U P - ABORT 1

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

4.7.3 Subsequent Inter-MSC Handover to third MSC

When aMobile Station is being handed over to athird MSC, the procedure (described in 3GPP TS 23.009 [2]) does
require one specific interworking casein MSC-A (figure 49) between E-Interface from MSC-B and E-Interface from
3G_MSC-B' other than the combination of the ones described in the subclause 4.5.1 and 4.7.2.

BSS- A VSC- B MBC- A 3G MSC- B'
........... >| MAP_PREPARE SUBSEQUENT

REQU RED | ------mommm oo e
HANDOVER r equest MAP PREPARE

HANDOVER r equest

Figure 45: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') initiation

Possible Positive outcomes: successful radio resources allocation:
BSS- A MSC- B MSC- A 3G MG B
RNS- B!
RELG:ATI ON

RE EST
ACKI EDG

[T

REPORTI NG
CONTROL

MAP PREPARE HANDOVER

MAP PREPARE SUBSEQUENT response

HANDO\/ER response

Figure 46: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') execution
(Positive outcome)
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Possible Negative outcomes:

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

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

RNS- B!
MAP PREPARE HANDOVER
response _negative result
VAP CLOSE

IVAP PREPARE SUBSEQUENT

HANDO\/ER response negative
HANDO\/ER result

RE?JI RED
(Note 1)

b) radio resources alocation failure:

BSS- A M5C- B MEC- A 3G MsC- B
RNS- B!
RELG:ATI ON

FAI LURE
MAP PREPARE HANDOVER

MAP PREPARE SUBSEQUENT r esponse

HANDO\/ER response

RE?JI RED
(Note 1)

Figure 47: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') execution
(Negative outcome)

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

Positive outcome:

BSS- A MSC- B MSC- A 3G MG B
RNS- B!

RELG:ATI ON

MAP SEND END S| GNAL

MAP SEND END SI GNAL request

r esponse

Figure 48: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') completion
(Successful completion of the procedure)
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Negative outcome:

BSS- A M5C- B M5C- A 3G MsC- B
HANDOVER RNS- B!
FAILIRE | WP PROCESS ACCESS

SI GNALLI NG request (Note 1)
MAP U - ABORT
N
COMVAND

Figure 49: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B') completion
(Unsuccessful completion of the procedure)
NOTE: Specific interworking case detailed below.
BSS- A MSC- A 3G MG B RNS- B'

MAP PROCESS ACCESS

Figure 49a: Signalling for updating of anchor MSC after change of location in RNS

The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.7.2 occurs between HANDOV ER
FAILURE encapsulated in a Process Access Signalling from MSC-B and the abortion of the dialogue
with 3G_MSC-B' in the case of areversion to old channel of the MS:

1|_ 29. 002 29. 002 1|_Not es
For war d VAP PROCESS- SI GNALLI NG
nmessage request
- an- APDY( MAP U - ABORT 1
HANDOVER" FAI LURE)
T T
result
Negaf jvel 77T e e o
resul t MAP U P - ABORT 2

NOTE 1: The abortion of the dialogue triggersin 3G_MSC-B' the clearing of the circuit connection with MSC-A, if
any, and of the Resources between 3G_MSC-B' and RNS-B'. The abortion of the dialogue ends the
handover procedure with 3G_MSC-B'.

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

4.7.4 BSSAP Messages transfer on E-Interface

The handling is described in chapter 4.5.4, additional cases are described in this chapter.

4.7.4.1 Assignment

The interworking between the BSSM AP assignment messages in MAP and the RANAP RAB assignment messagesis
asfollows:
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# 29. 002 25. 413 #hbtes
For war d MAP PREPARE HANDCMER RAB ASSI GNVENT REQ
nessage uest )
NAP service Servi ce handover
handover
-an- Al &W
ASSI GNI\/E REQUEST)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Channel Type RAB par aneters
Positi §/é+' MAP PREPARE HANDOVER 777 o
result request
ASSIGNNENT COVPLETE RAB ASSI GNVENT
RESPONSE
or E05|t|ve result)
ASSI GNVENT FAI LURE) ASSI GNVENT
(negative result)
BSSMAP i nf ormati on RANAP i nformati on
el enent s: el enent s:
Cause Cause 1
Nogaf [ve 7T e o
resul t MAP U P —ABORT

NOTE 1: For the mapping between the cause codes see subclause 4.7.6.

4.7.4.2 Cipher Mode Control

The interworking between the BSSM AP cipher mode messagesin MAP and the RANAP security mode messagesis as
follows:
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Positi ve
result

MAP FORMﬁgEuégFESS SI G\
- an- APDU
Cl PHER I\/EI)E C\VD)
BSSMAP i nf or mati on
el enent s:
Encryption informtion

request
- an- APDU
giPHER COVPLETE
Cl PHER MODE REJECT)
BSSMAP i nf or mati on
el enent s:

Encryption informtion

I WP PROCESS ACCESS ST~

RANAP i nf or mati on
el enent s:

Integrity

P otection info
Encryption info

SECURI TY MODE
COVPLETE

SECURI. TY_ _MODE
REJECT

RANAP i nformati on
el enent s:

Integrity

P otection info
Encryption info
Cause

MAP U P —ABCRT

NOTE 1: For the mapping between the cause codes see subclause 4.7.6.

4.7.4.3

Location Reporting Control

| Not es

_I_ _____
1

_|_ _____

The interworking between the RANAP location report message and the BSSM AP handover performed message in

MAP isasfoll

ows:

Positi ve
r esul

4.7.5

MAP PROC. ACC. S| GNALLI NG

RANAP i nf orpati on
el enent s:

Area identit SAl
Cause y( )

- an- APDUY(
HANDOVER" PERFORMED)

BSSMAP i nf or mati on
el enment s:

Cell identifier

Cause

Processing in 3G_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
MSC-B. The relevant BSSMAP procedures are mentioned to ease the comprehension, their detailed description isthe
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scope of 3GPP TS 48.008 [12]. Each BSSMAP message listed in 3GPP TS 49.008 [14] being transferred on E-interface
shall use the mechanisms given in subclause 4.5.4 and is described in 3GPP TS 48.008 [12].
4.75.1 Encryption Information

3G_MSC-B shall remove algorithms not allowed by 3G_MSC-B from the list of GSM algorithms received from M SC-
A. The modified list of algorithms, the ciphering key and the chosen algorithm shall be stored by 3G_MSC-B and used
for generating the UM TS parameters Encryption Information and Integrity Protection Information if they are not
received in MAP Prepare Handover Request (the generation of the UM TS parameters from the GSM parametersis
described in TS 33.102).

Transfer of Information:

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

Ciphering control towards 3G_MSC-B:
If Ciphering has been performed before Inter-M SC Handover:
- inthe Handover Regquest BSSM AP message (information included).

The Handover Request Acknowledge should in this case NOT 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 3G_MSC-B.

4.75.2 Channel Type
The Channel Type shall be stored by 3G_MSC-B and used for generating RAB parameters.
Transfer of Information:

Independently of the type of resource (Signalling only or traffic channel) assigned to the MS, the Channel Type
Information istransferred to 3G_MSC-B in:

- the Handover Request BSSM AP message.

Chosen Channel and/or Speech Version shall NOT 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 3G_MSC-B.

4.75.3 Classmark
Thisinformation shall be stored by 3G_MSC-B and might be received from MSC-A.
Transfer of Information due to Classmark received from MSC-A:
Thisinformation shall be stored by 3G_MSC-B and is received:
- inthe Handover Request BSSMAP message.
If anew type of resource isto be assigned after Inter-M SC Handover, Classmark Information MAY be included:

- inthe BSSMAP Assignment procedure.

4.7.5.4 Priority
The parameter shall be stored by 3G_MSC-B and used for generating RAB parameters. It is received as detailed below:
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Transfer of Information:
Received by 3G_MSC-B from MSC-A in:
- the Handover Request BSSM AP message.
If achangeis needed after an Inter-M SC Handover with:

- the BSSMAP Assignment procedure.

4755 MSC-Invoke Trace Information Elements

The process to be performed by 3G_MSC-B on the information elements of the M SC Invoke Trace BSSMAP messages
isleft for further study.

Note that MSC-A does not forward BSC Invoke Trace in case of GSM to UMTS handover.

4.7.5.6 Selected UMTS Algorithm

A sequence of possible encryption and integrity protection agorithms, received from the 3G_MSC-A, can be sent to an
RNS in Relocation Request or in Security Mode Command in case of cipher mode setting after inter-M SC handover
from GSM to UMTS. The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Relocation
Request Acknowledge or Security Mode Complete respectively. The MSC-B provides the Selected UMTS algorithm
information to the MSC-A. The Selected UMTS algorithms | E in the MAP Process Access Signalling Request and
MAP Prepare Handover Response messages refers to the Chosen Integrity Protection Algorithm and Chosen Encryption
Algorithm, defined in RANAP specification 3GPP TS 25.413 [7]

The selected algorithm shall be stored by 3G_MSC-B, and sent to 3G_MSC-A.
Transfer of Information:

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by 3G_MSC-A after the
completion of Inter-M SC Handover.

If Ciphering has been performed before Inter-M SC Handover, Selected UMTS algorithm information is received
by 3G_MSC-A from 3G_MSC-B in:

—  The Prepare Handover Response MAP message.

If Ciphering has NOT been performed before Inter-M SC Handover, Selected UMTS agorithm information is
received by 3G_MSC-A from 3G_MSC-B in:

—  The Process Access Signalling Request MAP message.

4.75.7 Allowed UMTS Algorithms

In case of GSM-subscriber, the Integrity Protection Information and UMTS Encryption Information are not transferred
to the MSC-B during inter-M SC handover from GSM to UMTS. Allowed UMTS algorithmsis UMTS information that
isrequired in RANAP Relocation Request and RANAP Security Mode Command, and shall be provided by 3G_MSC-
A. 3G_MSC-B needs thisinformation in case of an inter-MSC GSM to UMTS handover and in subsequent security
mode setting, after an inter-M SC GSM to UMTS handover. Therefore 3G_MSC-A must provide thisinformationin
case of an inter-MSC GSM to UMTS handover. The Allowed UMTS agorithms | E in the MAP Prepare Handover and
in the MAP Forward Access Signalling Request messages refers to the Permitted Integrity Protection Algorithmsin
Integrity Protection Information and Permitted Encryption Algorithms in Encryption Information, defined in RANAP
specification 3GPP TS 25.413 [7].

Allowed UMTS agorithms shall be stored by 3G_MSC-B.
Transfer of information:

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by 3G_MSC-A after the
completion of Inter-M SC Handover.

Ciphering control towards 3G_MSC-B:

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 78 ETSI TS 129 010 V11.1.0 (2014-03)

If Ciphering has been performed before Inter-M SC Handover:
—  The Prepare Handover Request MAP message.
If Ciphering has NOT been performed before Inter-M SC Handover:

—  The Forward Access Signalling Request MAP message.

4.75.8 BSSMAP Service Handover

Thisinformation shall be stored by 3G_MSC-B and sent to a BSS in Handover Request, when 3G_MSC-B performs
handover to GSM.

Transfer of information:
The BSSMAP Service Handover information is transferred to 3G_MSC-B in:
— the Handover Request BSSMAP message.

If anew assignment of a TCH after an inter-M SC handover isto be performed, the BSSMAP Service Handover
information is transferred to 3G_MSC-B in:

— the BSSMAP Assignment procedure.

4759 RANAP Service Handover

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request during the basic inter-M SC
handover or when 3G_M SC-B performs a subsequent relocation or handover to UMTS.

Transfer of information:
The RANAP Service Handover information is transferred to 3G_MSC-B in:
— the Prepare Handover Request MAP message.

If anew assignment of a Radio Access Bearer after an inter-M SC handover is to be performed, the information
istransferred to 3G_MSC-B in:

— the Forward Access Signalling Request MAP message
and sent by 3G_MSC-B to the RNSin RAB Assignment Request.

4.75.10 GERAN Classmark

The GERAN Classmark shall be stored by 3G_MSC-B and can be received from MSC-A, from the serving BSS or
serving RNS, or from the target RNS. The GERAN Classmark shall be used together with other parameters, e.g. the
Channel Type, for selecting a service and for generating RAB parameters for handover to GERAN lu-mode, subsequent
relocation or handover to GERAN lu-mode, and RAB (re-)assignment when the MSisin GERAN lu-mode.

Transfer of Information due to GERAN Classmark received from MSC-A:
Received by 3G_MSC-B in:
- the Prepare Handover Request MAP message.
Transfer of Information due to GERAN Classmark received from the serving BSS or serving RNS:
Received by 3G_MSC-B in:
- the Handover Required BSSM AP message;
- the Relocation Required RANAP message;
- thelnitia UE RANAP message; or
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- the RAB Assignment Response RANAP message.
Transfer of Information due to GERAN Classmark received from the target RNS:
Received by 3G_MSC-B in:

- the Relocation Failure RANAP message.

4.75.11 SNA Access Information

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in the Relocation Request message when 3G_M SC-
B performs handover to UMTS.

Transfer of information:
The SNA Access Information is transferred to 3G_MSC-B in:

— the Handover Request BSSM AP message.

4.7.5.12 UESBI

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request during the basic inter-M SC
handover or when 3G_MSC-B performs a subsequent relocation or handover to UMTS.

Transfer of information:
The UESBI information is transferred to 3G_MSC-B in:

- the Prepare Handover Request MAP message.

4.7.5.13 Alternative Channel Type

Thisinformation shall be stored by 3G_MSC-B and from thisinformation 3G_MSC-B shall generate Alternative RAB
Parameters Value | E sent to an RNS in Relocation Request, when 3G_MSC-B performs relocation or handover to
UMTS.

Transfer of information:
The Alternative Channel Type information istransferred to 3G_MSC-B in:
- the Prepare Handover Request MAP message.

If anew assignment of a Radio Access Bearer after an inter-M SC handover is to be performed, the information
istransferred to 3G_MSC-B in:

- the Forward Access Signalling Request MAP message.

4.7.5.14 Trace parameters

Thisinformation shall be stored by 3G_MSC-B and 3G_MSC-B shall use thisinformation for trace activation for MSC-
S, MGW, RNC or BSC.

Transfer of information:
The Trace Parameter List information for MSC-S, MGW and RNC tracing is transferred to 3G_MSC-B in:
- the Prepare Handover Request MAP message.

The Trace Reference and Trace Type information for BSC tracing is transferred to 3G_MSC-B in:
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- the MSC Invoke Trace BSSMAP message.

4.7.6 Cause Code Mapping

When a Mobile Station is handed over between GSM and UMTS, a mapping of the cause codes used in the BSSMAP
and the RANAP protocols is needed. The mapping described here is applicable to the BSSMAP protocol even when
used inside MAP in the E-interface.

The mapping between the cause codes received in BSSM AP Handover Required and the cause codes sent in RANAP
Relocation Request is as follows:

48. 008 25. 413 #hbtes
HANDOVER REQUI RED RELOCATI ON REQUEST
-Better Cell - Rel ocat j on_Desirabl e
for Radi o Reasons
-Directed retry -Directed retry
-D stance : -Tine critjcal "re|oc.
- Downl| | nk quallty -Time critical reloc.
-Domnllnk_streng h -Tinme critical reloc.
-QOand Minterveéention -Q and Mintervention
- Preenption : i - RAB pre-enPted i
-ResPonse,to MSC i nvocati on -Network Optim sation
-Swtich circult pool o ) 1
-Traffic -Resource Optim sation
) i Rel ocat | on
- Upl i nk quallty -Time critical re|oc
-Upl 1 nk strength -Time critical reloc
- Reduce Load i'n - Reduce Load I n
serving cell serV|n?_ceII i
- Any ot her val ue - Rel ocati on_Desirabl e
For Radi o Reasons

NOTE 1: Cause code not used at inter-system handover.

The mapping between the cause codes received in BSSMAP Handover Request and the cause codes sent in RANAP
Relocation Request is as follows (the mapping is only used for the MAP-E interface):

48. 008 25.413 #hbtes
HANDOVER REQUEST RELOCATI ON REQUEST
-Better Cell - Rel ocat i on_Desirabl e
for Radi o Reasons
-Directed retry -_Directed retr
-D stance i -Tine critical re|oc
- Down| | nk qualltY -Tinme critical re|oc
-Downllnk_streng h -Tinme critical reloc.
-Oand Mintervention -Q and Mintervention
- Preenption ) i - RAB re-enPted i
- Respopse . to MSC i nvocati on -Network Optim sation
-Sw gh circult pool .y _ 1
-Traffic - Resource Optim sation
i ) Rel ocat | on
- Up| i nk qualltY -Tinme critical re|oc
-Upl 1 nk strength -Tinme critical reloc
- Reduce Load i'n - Reduce Load In
serving cell serV|n?_ceII )
- Any ot her val ue - Rel ocatj on_Desirabl e
For Radi o Reasons

NOTE 1: Cause code not used at inter-system handover.

The mapping between the cause codes received in BSSMAP Handover Failure and the cause codes sent in RANAP lu
Release Command is as follows:
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HANDOVER FAIl LURE | U RELEASE COWAND +
-Clpherlng al gori t hm not 2
suPporte )
Crcult pool msmatch i 1
:ﬂU|Pnen failure - Re ation cancell ed
val 1. d nessage contents - Ab act Syntax Error
NOo radi o, resotrce,. avai l abl e . .
O and Mintervention -0 M i nterventijon
Radio Interface fajlure -Rel ocati on cancel |l ed
reversjon to ol d channel )
-?gpiargnterface nmessage - Rel ocation cancel | ed
- Request ed, speech version
unaval | abl e )
-Requested terrestrj al
resource unavail abl e
- Request ed transcod| ng/rate
adapt| on_ unavai |l abl e
-Swtch circuit pool )
-EF{ng%ghal circuit already -Rel ocati on cancel | ed
- Any ot her val ue - Rel ocation cancel | ed

| oc
str
and

R N NN

NOTE 1: Cause code not used at inter-system handover.
NOTE 2: Cause code not applicable to thistraffic case.

The mapping between the cause codes received in RANAP Relocation Failure and the cause codes sent in BSSMAP
Handover Failureis as follows (this mapping is only used for the MAP-E interface):

25. 413 48. 008 #hbtes
RELOCATI ON FAI LURE HANDOVER FAIl LURE
-GERAN | u-node. failure -GERAN | u-node. failure
-Traffjc |oad |in the target -Traffic load in the
cell hlgher than 1 n the tar%et cell higher
source cell EQ?I In the solrce
- Any ot her val ue -No radjo resource

aval | abl e

The mapping between the cause codes received in RANAP Relocation Failure and the cause codes sent in BSSMAP
Handover Required Reject is as follows:

25. 413 48. 008 #hbtes
RELOCATI ON FAI LURE HANDOVER REQUI RED REJECT
-GERAN | u-node fajlure -GERAN | u-node fajlure
-l ncom ng Rel ocati on -l ncom ng Rel ocati on

Not Supported Due To Not Supported Due To
PUESB| Feat ure PUESB| Feat ure
-Traffjc |oad in the target -Traffic load in the
cell hlgher than in the tar%et cell higher
source cell EQ?I In the solrce
- Any ot her val ue -No radj o resource
aval | abl e

The mapping between the RANAP and the BSSM AP assignment messages is used in the MAP-E interface. RANAP
RAB Assignment Response with successful result is mapped to BSSMAP Assignment Complete; RANAP RAB
Assignment Response with unsuccessful result is mapped to BSSMAP Assignment Failure. The mapping between the
cause codes received in RANAP RAB Assignment Response and the cause codes sent in BSSMAP Assignment Failure
isasfollows (this mapping is only used for the MAP-E interface):
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25. 413 48. 008 #hbtes
RAB ASSI GNVENT RESPONSE ASSI GNMVENT FAI LURE
-Requested traffic class not —No radjo resource
avai | abl e avarlable
-Invali1d RAB paranmeters value -—Invalid nsg. contents
-Requested max bit rate not —No radj o résource
aval | abl e aval | apl e
-Requested x bit rate for DL —No radj o resource
not avai l aval | apl e
-Requeste an bit rate for UL —No rad| o resource
not avai l aval | apl e
-Requested uaranteed bit rate —No rad| o resource
not avai l aval | apl e
- Request ed guaranteed bit rate —No rad| o resource
for DL not "avail abl e aval | apl e
-Requested guaranteed bit rate —No rad| o resource
L not "aval | abl e aval | apl e
-Reﬂuested transfer delay not —No radjo resource
I evab aval | abl e
-lnvalid RAB par am ?nbrnatron Inv [1d nsg. contents
-Condi tion vrolatlon - nvalld ns contents
araneters ,
ndition vrolatlon for -l nvalid nsg. contents
traffrc handl | priority i
-Condi tion vrola ion for -l nvalid nsg. contents
uaranteed bit rate
er plane not supported —gbaradbPeresource
val
-lu UP failure —Equl pnent failure
- Tqueui ng expiry —ngiargnterface nessage
-lnvalid RAB id -l nvalid nsg. contents
- Request super seeded —No radjo resource
aval | abl e
-Relocatron trrgger -Rel ocat1 on trrgger
-@m ume [ure - GERAN | u- no lure
Any ot her val ue —F%diorgnter ace nmessage
I'lu

The mapping between the cause codes received in RANAP Security Mode Reject and the cause codes sent in BSSMAP
Cipher Mode Reject is as follows (this mapping is only used for the MAP-E interface):

25. 413 48. 008 #hbtes
SECURI TY MODE REJECT Cl PHER MODE REJECT
- Request ed crpherrng and/ or —Ci pherin gorrthm
|nte?r|ty protectr n not supp rte
 go hrs' not upPorted
-Fallure Iin the rad —Radj o i nterface nessage
|nterface procedure failure
- Change_ of ciI pheri and/ or -Invali1d nsg. contents
integrity Protectr nis
not uPpor ed i
-Relocatlon tri ggered - Rel ocati on } ered
- Any ot her val —F%diargnter ace nmessage

The mapping between the cause codes received in RANAP Location Report and the cause codes sent in BSSMAP
Handover Performed is as follows (this mapping is only used for the MAP-E interface):
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25. 413 48. 008 #hbtes
LOCATI ON REPORT HANDOVER PERFORMED
-User restriction start ind. —&M i ntervention
-User restriction start 1nd. —O&M | ntervent1 on
- Req uested report type not 1
su port ed
5 ot her val ue -Better cel

NOTE 1: In this case, no Handover Performed is sent.

The mapping between the cause codes received in RANAP |u Release Request and the cause codes sent in BSSMAP
Clear Request is as follows:

25. 413 48. 008 #hbtes
| U RELEASE REQUEST CLEAR REQUEST
-Oand Mintervention -Oand Mi nterventlon
-Unspecified failure -E U|Pnent allure
- Repeat ed |ntegr|ty checki ng I d message
fajlure contents
-Release due to UE generated -Call control
8nallln% connectjion rel ease o
io connection with UE Iost Fggiargnterface
-Access restricted due -Access restricted due
t o shared networks to shared networks
- Any ot her val ue -No radj o resource
aval | abl e

4.8 Inter-MSC Relocation

The general principles of the relocation procedures are given in Technical Specification TS 23.009. TS 29.010 gives the
necessary information for interworking between the TS 25.413 relocation protocol and the TS 29.002 MAP protocol.

For intra UMTS handovers, RANAP is carried over the MAP-E interface instead of BSSAP. Please refer to 3GPP TS
29.108 [15].

When new parameters need to be added for transfer on the E-interface, the principles stated in the beginning of
subclause 4.5 shall be followed.

48.1 Basic Inter-MSC Relocation

When a Mobile Station is relocated between two M SCs, the establishment of a connection between them (described in
TS 23.009) requires interworking between lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-M SC relocation procedure is shown in figures
50 to 54 with both possible positive or negative outcomes.

Additionally figure 50b shows the possible interworking when trace related messages are transparently transferred on
the E-Interface at Basic Inter-M SC Relocation initiation.
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RELOCATI ON

REQUI RED

3G
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VEC- A

> MAP PREPARE HANDOVER

request
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VEC- B
Femm e meeeeaaaa +
Possi ble Al loc. |
of a,relocatlonE
no. in the VLR B|
o e e a oo +
RNS- B
RELOCATI ON REQUEST ‘

Figure 50a: Signalling for Basic Inter-MSC Relocation initiation (no trace related messages

transferred)
RNS- A 3G MBC- A 3G
RELOCATI ON
.............. > MAP PREPARE HANDOVER
REQURED [ ------c--omsmmm oo >

VEC- B
o e e e oo +
Possi bl e Al oc.
of a.relocation
no. in the VLR-B
o e e a oo +
RNS- B

CN | NVOCKE TRACE

>(** )

Figure 50b: Signalling for Basic Inter-MSC Relocation initiation (CN invoke trace message

(*):
(-*):

transferred)

Tracing invocation has been received from VLR.

AN-apdu parameter.

(***):

In that case, RELOCATION REQUEST and CN INVOKE TRACE messages are included within the

CN INVOKE TRACE is forwarded to RNS-B if supported by 3G_MSC-B.

Possible Positive outcomes: successful radio resources allocation and rel ocation numbers allocation (if performed):

RNS- A 3G M

RELCX:ATI ON COW

S5C- A 3G

IVAP PREPARE HANDOVER

response
AND

Possible Negative outcomes:

VEC- B RNS- B
REL(I:ATI ON REQUEST

a) user error detected, or relocation numbers allocation unsuccessful (if performed), or component rejection or

dialogue abortion perf

ormed by 3G_MSC-B:
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RNS- A 3G MsC- A 3G MsC-B RNS- B

MAP PREPARE HANDOVER resog:)nse
negatlve result, MAP CLOSE

NAP U P-ABORT T
RELOCATI ON_ PREPARATI ON

FAI LURE MAP CLOSE S
b) radio resources alocation failure:
RNS- A 3G MsC- A 3G MSC-B RNS- B

REL(IZATI ON FAI LURE

I\/AP PREPARE HANDOVER

r es Eane
RELCX:ATI ON PREPARATI

FAI LURE

¢) radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS- A 3G MsC- A 3G MsC-B RNS- B
RELQ?ATI ON REQUEST

IVAP PREPARE HANDOVER ACK

res nse
REL(I:ATI ON PREPARATI %\I

FAI LURE

d) unsuccessful relocation execution (relocation cancelled):

RNS- A 3G MsC- A 3G MsC-B RNS- B
RELOCATI ON
CANCEL
MAP U - ABORT
| U RELEASE COVI\/AND
REL(I)ATI oN e e
CANCEL ACK

Figure 51: Signalling for Basic Inter-MSC Relocation execution (Negative outcomes)

RNS- A 3G MsC- A 3G MsC-B RNS- B
REL(IZATI ON COWPLETE
I\/AP SEND END S| GNAL request

I U RELEASE C(]\/MAND

Figure 52: Signalling for Basic Inter-MSC Relocation completion
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Positive outcome

RNS- A 3G MsC- A 3G MsC-B RNS- B
MAP SEND END S| GNAL
Tesponse 7| |U RELEASE GCMWND,
(Note 1)

Figure 53: Signalling for Basic Inter-MSC Relocation completion (Positive outcome)

NOTE: From interworking between MAP and RANAP point of view.

Negative outcome:
RNS- A 3G MsC- A 3G MsC-B RNS- B
MAP U/ P - ABORT

| U RELEASE C(]\/MO\ND>

Figure 54: Signalling for Basic Inter-MSC Relocation completion (Negative outcome)

The relocation procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on lu-
Interfaceto 3G_MSC-A. The invocation of the Basic Inter-M SC relocation procedure is performed and controlled by
3G_MSC-A. The sending of the MAP Prepare-Handover request to 3G_MSC-B istriggered in 3G_MSC-A upon
receipt of the RELOCATION REQUIRED message. Theidentity of the target RNC where the call isto be handed over
in 3G_MSC-B area, provided in the RELOCATION REQUIRED message, is mapped to the target RNC Id MAP
parameter and the RELOCATION REQUEST message is encapsulated in the an-APDU M AP parameter of the Prepare-
Handover MAP request. 3G_MSC-B can invoke another operation towards the VLR-B (allocation of the relocation
numbers described in 3GPP TS 29.002 [9]).

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

message.
The interworking between Prepare Handover and RELOCATION REQUIRED isasfollows:
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1|_ 25. 413 29. 002 1|_Not es
rFrgg \évgrg RELOCATI ON REQUI RED MAP PREPARE HANDOVER r equest
g - ho- Nurmber Not Requi r ed 1
i i -target RNC I d
RANAP i nf or mati on Radl o0 Resource Info
el enent s - an- APDU
RELOOATI RE EST, 2
CN_INVCKE T ?{
y CGERAN cl assmar k - GERAN cl assrrar y 4
rngiui[j[ve MAP PREPARE HANDOVER r esponse 3
-rel gcation nunbers
- an- APDU
RELOCATI ON COMVAND RELOCATI ON REQUEST
QFKNQ/\LEDGE
RELOCATI ON PREP FAI LURE RELOCATI ON FAI LURE)

Plggg} { vel RELOCATI ON PREP FAILURE AP PREPARE HANDOVER
Unspecified fail|ure stem Fai |l ure
Unspecified failure gl\a}gldi)ver Nunber
Uns ec ified failure Unexpect edDat aVal ue
Uns Ified fallure Data M ssi ng
Unspecified fail|ure MAP Cl OSE
Unspecified failure MAP U P - ABORT

NOTE 1: The RANAP information elements are aready stored in 3G_MSC.

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

NOTE 2: The process performed on the RANAP information elements received in the RELOCATION REQUIRED
message is described in the 3GPP TS 25.413 [7].

NOTE 3: The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the
3GPP TS 25.413 [7] protocol, either a RANAP RELOCATION REQUEST ACKNOWLEDGE or a
RANAP RELOCATION FAILURE.

In the first case, the positive result triggersin 3G_MSC-A the sending on lu-Interface of the
RELOCATION CMD.

In the second case, the positive result triggersin 3G_MSC-A the sending of the RELOCATION PREP
FAILURE.

NOTE 4: If the GERAN Classmark was not received with the RELOCATION REQUIRED message initiating the
relocation, 3G_MSC-A shall include any previously received GERAN Classmark. See 3GPP TS 43.051
[27].

The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isasfollows:
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# 25. 413 29. 002 #hbtes

ﬁg;ggrg RELOCATI ON COVPLETE MAP SEND END SI GNAL request
g -an-APDU&N
REL OCATI COWPL)
bbéiii&é+'iU’hELEAéE’tiﬁ&@&i{'th'éENb'ENb'éiéNAL'Féébbhéé+ """
result -Nornal rel ease + 1
Negati ve|l | U RELEASE COVIVAND
resul t -Nornm| rel ease MAP CLOSE 2
-Nornmal rel ease MAP U P - ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the I u-Interface and the release
of the SCCP connection between 3G_MSC-B and RNS-B. If acircuit connection is used between
3G_MSC-A and 3G_MSC-B, the 'Normal release’ clearing cause shall only be given to RNS-B when

NOTE 2:

3G_MSC-B hasreceived a clearing indication on its circuit connection with 3G_MSC-A.

The abortion of the dialogue or the rejection of the component triggersin 3G_MSC-B the

clearing of its

circuit connection with 3G_MSC-A, if any, of the Radio Resources on the lu-Interface and the release of

the SCCP connection between 3G_MSC-B and RNS-B.

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

# 29. 002 25. 413 #hbtes
For war d MAP SEND END S| GNAL | U RELEASE COMVAND
nessage request

-an-APDU&N - Successf ul

y REL OCATI COVPLETE) Rel ocati on y
Fesitive
Negaf e 1T e T
resul t
The interworking between RELOCATION CANCEL in case of relocation cancelled and User Abort in 3G-MSC-A is
asfollows:
"""" L"'éé?hié""""""""""'""ééfbbé""""'LkbEéé
For war d RELOCATI ON CANCEL MAP U - ABORT
nessage .

- Rel ocation

y cancel | ed y
Posi tive| RELOCATI ON CANCEL ACKNOW.EDGENMENT
resul t y y
hbgative
resul t
4.8.2 Subsequent Inter-MSC Relocation back to 3G_MSC-A

When aMobile Station is being rel ocated back to 3G_MSC-A, the procedure (described in TS 23.009) requires
interworking between lu-Interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent I nter-M SC relocation procedure is shown in
figures 55 to 59.
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RNS- A 3G MsC-B 3G MSC- A

RELOCATI ON

-------------- >| MAP PREPARE SUBSEQUENT

REQU RED | --cocoomm o

HANDOVER r equest

Figure 55: Signalling for Subsequent Inter-MSC Relocatio

Possible Positive outcomes: successful radio resources allocation:

MAP PREPARE SUBSEQUENT
HANDO\/ER response

REL(I)ATI ON COMVAND

RNS- B
RELOCATI ON REQJEST

n back to 3G_MSC-A initiation

RNS- A 3G MsC- B 3G MsC- A RNS- B
REL(IZATI ON REQUEST
ACKNQ/\L EDGE

Figure 56: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution (Positive

outcome)

Possible Negative outcomes:

a) user error detected, or component rejection or dialogue abortion performed by 3G_MSC-A:

RNS- A 3G MsC-B 3G MSC- A RNS- B
I\/AP PREPARE SUBSEQUENT HANDOVER
RELOCATI ON PREP 7 esponse negative result
FAI LURE (Note 1
b) component rejection or dialogue abortion performed by 3G_MSC-A:
RNS- A 3G MsC-B 3G MSC- A RNS- B
I\/AP CLCSE, MAP U P ABORT
| U RELEASE ND T
c¢) radio resources alocation failure:
RNS- A 3G MsC- B 3G MSC- A

IVAP PREPARE SUBSEQUENT

RELOCATI ON PREP HANDOVER r esponse

IVAP PREPARE SUBSEQUENT

RELOCATI ON PREP HANDOVER r esponse

FAI LURE

RNS- B
RELQ?ATI ON FAI LURE

S5C-_A RNS- B
RELQ?ATI ON REQUEST

FAI LURE
d) radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):
RNS- A 3G MsC- B 3G M
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€) unsuccessful relocation execution (relocation cancelled):

RNS- A 3G MsC- B 3G MsC- A RNS- B
RELOCATI ON
CANCEL MAP PROCESS ACCESS
SI GNALLI NG r equest | U RELEASE C(]\/IVAND

MAP FORWARD ACCESS

RELOCATI ON SI GNALLI NG r equest

Figure 57: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution
(Negative outcome)

RNS- A 3G MsC- B 3G MsC- A RNS- B

RELOCATI ON
MAP SEND END SIGNAL | S ritommmmmmo--

response
IU RELEASE CMD

Figure 58: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A completion
(Successful completion of the procedure)

NOTE: Positive outcome case shown in figure 53.
RNS- A 3G MG B 3G MG A RNS- B
MAP U P - ABORT

Figure 59: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A completion
(Unsuccessful completion of the procedure)

NOTE: Abnormal end of the procedure that triggers the clearing of all resourcesin 3G_MSC-B.

The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is asfollows:
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1|_ 25. 413 29. 002 1|_Not es
Forward | REL. REQUI RED MAP PREPARE SUBSEQUENT HANDOVER
nmessage request
-target NMSC nunber
i ) -t ar get Id
RANAP i nf or mati on - an- PDUf 1
el enent s RELOCATI ON REQ)
CGERAN cl assmar k - GERAN cl assmar k 3
Posiiivel T MR PREPARE SUBSEQUENT HANDOVER]
result response 2
- an- APDUF
RELOCATI ON CMD. RELOCATI ON REQUEST
QFKNQ/\LEDGE
RELOCATI ON PREP FAI LURE RELOCATI ON FAI LURE)
Né'géi Vel REL.PREP. FAILURE T AP PREPARE 's'u'B's'E'Q[J'Ef\fTJr """
result L : HANDOVER r esponse
Unspecified fail|ure Unknown C
Unspecified failure Subsequent Hgindg\r/gr
Unspecified failure Unexpect edDat aVal ue
Unspecified fallure Data M ssi ng
| u RELEASE COMVAND MAP CLOSE
o . MAP U P —ABORT
Unspecified fail|ure
Unspecified failure

NOTE 1. The processing performed on the RANAP information elements received in the RELOCATION
REQUIRED message is out of the scope of the present document. The target M SC number is provided to

3G_MSC-A by 3G_MSB-B based on the information received from RNS-B.

NOTE 2: The response to the Prepare-Subsequent-Handover request can includeinits an-APDU parameter,
identifying the 3GPP TS 25.413 [7] protocol, aRANAP RELOCATION REQUEST ACKNOWLEDGE

NOTE 3:

or aRANAP RELOCATION FAILURE.

If the GERAN Classmark was not received with the RELOCATION REQUIRED message initiating the
relocation, MSC-B shall include any previously received GERAN Classmark. See 3GPP TS 43.051 [17].

Inthefirst case, the positive result triggersin 3G_MSC-B the sending on lu-Interface of the

RELOCATION COMMAND.

In the second case, the positive result triggersin 3G_MSC-B the sending of the RELOCATION

PREPARATION FAILURE.

The interworking between RELOCATION CANCEL and MAP Process Signalling Request in 3G_MSC-A isas

follows:
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# 29. 002 25.413 #hbtes
For war d VAP PROCESS—SIGNALLING | U RELEASE COMIVAND
nmessage request
-an- APDUf
RELOCATI ON CANCEL)
Posi 1] vel MAP FORWARD: Si 'GNALLI NG iU RELEASE CoWLETE
result request
-an- APDUf
RELOCATI ON CANCEL ACK)
________ e e e

The interworking between RELOCATION CANCEL and MAP Process Signalling Request in 3G_MSC-B isas
follows:

# 25.413 29. 002 #hbtes
Forwar d RELOCATI ON CANCEL MAP PROCESS- SI GNALLI NG
message an- APDU request

RELCEATfON CANCEL)

result request
-an-APDUf
RELOCATI ON CANCEL ACK)

# 25.413 29. 002 #hbtes
Forwar d RELOCATI ON COMPLETE MAP SEND END S| GNAL
nessage response
I [
Negaf jvel 77T e o
resul t MAP U P - ABORT 1

NOTE: The abortion of the dialogue ends the relocation procedure with 3G_MSC-B.

4.8.3 Subsequent Inter-MSC Relocation to third MSC

When a Mobile Station is being relocated to a third MSC, the procedure (described in 3GPP TS 23.009 [2]) does require
one specific interworking case in 3G_MSC-A (figure 64) between E-Interface from 3G_MSC-B and E-Interface from
3G_MSC-B' other than the combination of the ones described in the subclause 4.8.1 and 4.8.2.
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RNS- A 3G MSC- B 3G MSC- A 3G MsC- B
RELCOCATI (]\I

----------- MAP_PREPARE SUBSEQUENT
REQUI RED | -r-cocmmmmmesmmom s
HANDOVER r equest MAP PREPARE

HANDOVER r equest

RNS- B'

Figure 60: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B") initiation

Possible Positive outcomes. successful radio resources allocation:

RNS- A 3G M5C- B 3G M5C- A 3G M5C- B!
RNS- B!
RELOCATI ON
)
AP PREPARE HANDOVER
MAP PREPARE SUBSEQUENT " response
FANDOVER Tesponse
_RELOCATI ON
ATsviEe

Figure 61: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') execution
(Positive outcome)

Possible Negative outcomes:

a) user error detected, or component rejection or dialogue abortion performed by 3G_MSC-B':

RNS- A 3G MsC- B 3G MsC- A 3G MsC- B

RNS- B!
MAP PREPARE HANDOVER
response _negative result
VAP CLOSE

IVAP PREPARE SUBSEQUENT

HANDO\/ER response negative
RELOCATI(]\I result

PREPARATI ON
FAI LURE

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 94 ETSI TS 129 010 V11.1.0 (2014-03)

b) radio resources alocation failure:

RNS- A 3G MsC- B 3G MsC- A 3G MsC- B
RNS- B!
RELG:ATI ON

FAI LURE
MAP PREPARE HANDOVER

NAP PREPARE SUBSEQUENT response

HANDCMER response
RELOCATI ON

PREPARATI ON
FAI LURE

¢) radio resources allocation partial failure (3G_MSC-A decides to reject the relocation):

RNS- A 3G MsC- B 3G MsC- A 3G MsC- B
RNS- B!
RELG:ATI ON

MAP PREPARE HANDOVER

NAP PREPARE SUBSEQUENT response

HANDCMER response
RELOCATI ON

PREPARATI ON
FAI LURE

Figure 62: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') execution
(Negative outcome)

Positive outcome:

RNS- A 3G MsC- B 3G MG A 3G MG B
RNS- B!

RELG:ATI ON

MAP SEND END S| GNAL

MAP SEND END SI GNAL request

response
I U RELEASE

Figure 63: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') completion
(Successful completion of the procedure)
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Negative outcome:

RNS- A 3G MsC- B 3G MsC- A 3G MsC- B
RELOCATI ON RNS- B
CANGEL | Mmp PROCESS ACCESS

SI GNALLI NG request (Note 1)
MAP U - ABORT
MAP FORMARD ACCESS | |IU RELEASE

BEPFFATEFN__ SI GNALLI NG r equest COMVAND

CANCEL ACK

Figure 64: Signalling for Subsequent Inter-MSC Relocation to third MSC (3G_MSC-B') completion
(Unsuccessful completion of the procedure)

NOTE: Specific interworking case detailed below.

The specific interworking case in 3G_MSC-A compared to the subclauses 4.8.1 and 4.8.2 occurs between
RELOCATION FAILURE encapsulated in a Process Access Signalling from 3G_MSC-B and the abortion of the
dialogue with 3G_MSC-B' in the case of relocation cancelled:

# 29. 002 29. 002 #hbtes
For war d MAP PROCESS- SI GNALLI NG
nessage request
-an-APDU&N MAP U - ABORT 1
RELOCATI CANCEL)
Posi ti {/é+' MAP FORWARD- SI GNALLI NG o
result request
-a-AHl%N
+ RELOCATI CANCEL ACK) +
hbgative
resul t MAP U/ P - ABORT 2

NOTE 1: The abortion of the dialogue triggersin 3G_MSC-B' the clearing of the circuit connection with 3G_MSC-
A, if any, and of the Resources between 3G_MSC-B' and RNS-B'. The abortion of the dialogue ends the
relocation procedure with 3G_MSC-B'.

NOTE 2: The abortion of the dialogue ends the rel ocation procedure with 3G_MSC-B.

4.8.4 RANAP Messages transfer on E-Interface

The following mapping applies to the encapsulation performed in 3G_MSC-A.
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"""" Lr""zéfhié""""""""""""'29.'bb'z"""""Lri\bEéé
Forward RANAP nessages MAP FORWARD ACCESS S| GNALLI NG

nessage request 1

- an- APDU ( RANAP nessages)

MAP Cl.CSE

MAP U P - ABORT

NOTE 1: Complete RANAP messages to be sent on 3G_MSC-B - RNS-B interface are embedded into the an-
APDU parameter.

NOTE 2: The Return Result does not apply. If 3G_MSC-B returns a message, this message will arrive in an Invoke:
Process Access Signalling.

The following mapping applies to the encapsulation performed in 3G_MSC-B.

# 25. 413 29. 002 #hbtes
Forward RANAP nessages MAP PROCESS ACCESS S| GNALLI NG
nessage reques 1

resuft Ve 2
Negar jvell 7T e .
regult MAP CLCOSE

| U RELEASE COVVAND

Unspecified failure MAP U P - ABORT 3

NOTE 1: Complete RANAP messages to be sent to 3G_MSC-A are embedded into the an-APDU parameter.

NOTE 2: The Return Result does not apply. If 3G_MSC-A returns a message, this message will arrivein an
Invoke: Forward Access Signalling.

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

3G_MSC-A, if any.

4.8.5

The following parameters require processing (e.g. to store the parameter, to internally generate the parameter) in
3G_MSC-B. Therelevant RANAP procedures are mentioned to ease the comprehension, their detailed descriptionis
the scope of the TS 25.413. Each RANAP message being transferred on E-interface shall use the mechanisms givenin
subclause 4.8.4 and is described in TS 25.413.

Processing in 3G_MSC-B, and information transfer on E-interface

4.85.1 Integrity Protection Information

A sequence of possible integrity protection algorithms can be sent to an RNS in Security Mode Command or Relocation
Request. The RN S chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode
Complete or Relocation Request Acknowledge respectively.
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3G_MSC-B shall remove algorithms not alowed by 3G_MSC-B from the list of agorithms received from 3G_MSC-A
before forwarding it to the RNS. The modified list of algorithms, the integrity protection key and the chosen algorithm
shall be stored by 3G_MSC-B.

Transfer of Information:

If integrity protection has not been performed before Inter-M SC Relocation, this will be controlled by 3G_MSC-
A after the completion of Inter-M SC Relocation.

Integrity protection control towards 3G_MSC-B:
If Integrity protection has been performed before Inter-M SC Rel ocation:
- inthe Relocation Request RANAP message (information included).
The Relocation Request Acknowledge should in this case contain the indication of the chosen algorithm.
If Integrity protection has NOT been performed before Inter-M SC Rel ocation:
- inthe Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.85.2 Encryption Information

A sequence of possible encryption algorithms can be sent to an RNS in Security Mode Command or Relocation
Request. The RNS chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode
Complete or Relocation Request Acknowledge respectively.

3G_MSC-B shall remove algorithms not allowed by MSC-B from the list of algorithms received from 3G_MSC-A
before forwarding it to the RNS. The modified list of agorithms, the ciphering key and the chosen agorithm shall be
stored by 3G_MSC-B, and the chosen value sent to 3G_MSC-A.

Transfer of Information:

If ciphering has not been performed before Inter-M SC Relocation, thiswill be controlled by 3G_MSC-A after
the completion of Inter-M SC Relocation.

Ciphering control towards 3G_MSC-B:
If Ciphering has been performed before Inter-M SC Rel ocation:
- inthe Relocation Request RANAP message (information included).
The Relocation Request Acknowledge should in this case contain the indication of the chosen algorithm.
If Ciphering has NOT been performed before Inter-M SC Rel ocation:
- inthe Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.8.5.3 RAB Parameters
The parameters shall be stored by 3G_MSC-B to be used at internal Relocationin 3G_MSC-B.
Transfer of information:

Received by 3G_MSC-B from 3G_MSC-A in:

—  The Relocation Reguest RANAP message.

If anew type of resourceisto be assigned after Inter-M SC Relocation, this can be made with:

— The RAB Assignment Request RANAP message.
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4854 Channel Type

Channel Typeis GSM information that is required in BSSM AP Handover Request and BSSMAP Assignment Request,
and it shall be provided by 3G_MSC-A. 3G_MSC-B needs thisinformation in case of an intraMSC UMTS to GSM
handover after an inter-M SC rel ocation and subsequent assignment procedures. The Channel Type derived from the
Bearer Capability that is availablein 3G_MSC-A. This mapping is described in 3GPP TS 27.001 [8]. Therefore
3G_MSC-A must provide this information in case of an inter-M SC relocation. The Radio Resource Information IE in
the MAP Prepare Handover message refers to the Channel Type GSM information.

Channel Type shall be stored by 3G_MSC-B.
Transfer of information:
Received by 3G_MSC-B from 3G_MSC-A in:
—  The Prepare Handover Request MAP message.

— The Forward Access Signalling Request message.

4.8.5.5 Selected GSM Algorithm

After inter-M SC relocation, the 3G_MSC-B can perform intraaM SC UMTS to GSM handover. A sequence of possible
encryption agorithms, received from the 3G_MSC-A, can be sent to an BSS in Handover Request or in Cipher Mode
Command in case of cipher mode setting after intra.M SC-B handover from UMTS to GSM. The BSS chooses one of
the listed algorithms and reports this back to the 3G_MSC in Handover Request Acknowledge or Cipher Mode

Compl ete respectively. The MSC-B provides the Selected GSM al gorithm information to the MSC-A. The Selected
GSM dgorithms |E in the MAP Process Access Signalling Request message refers to the Algorithm identifier octet in
the Chosen Encryption Algorithm GSM information.

The chosen algorithm shall be stored by 3G_MSC-B, and sent to 3G_MSC-A.
Transfer of Information:

If ciphering has not been performed before Inter-M SC Rel ocation, this will be controlled by 3G_MSC-A after
the completion of Inter-M SC Relocation.

If Ciphering has been performed before Inter-M SC Relocation, Selected GSM algorithm information is received
by 3G_MSC-A from 3G_MSC-B in:

—  The Handover Performed BSSM AP message.

If Ciphering has NOT been performed before Intra-M SC-B handover from UMTS to GSM after Inter-M SC
Relocation, Selected GSM algorithm information is received by 3G_MSC-A from 3G_MSC-B in:

—  The Process Access Signalling Request MAP message.

4.8.5.6 Allowed GSM Algorithms

Allowed GSM algorithmsis GSM information that is required in BSSMAP Handover Request and BSSMAP Cipher
Mode Command, and shall be provided by 3G_MSC-A. 3G_MSC-B needs thisinformation in case of anintra-MSC
UMTS to GSM handover and in subsequent ciphering mode setting, after an inter-M SC relocation. Therefore 3G_MSC-
A must provide thisinformation in case of an inter-M SC relocation. The Allowed GSM agorithms IE in the MAP
Prepare Handover and in the MAP Forward Access Signalling Request messages refers to the Algorithm identifier octet
in the Permitted Algorithms GSM information.

Allowed GSM algorithms shall be stored by 3G_MSC-B.
Transfer of information:

If ciphering has not been performed before Inter-M SC Relocation, thiswill be controlled by 3G_MSC-A after
the completion of Inter-M SC Relocation.

Ciphering control towards 3G_MSC-B:
If Ciphering has been performed before Inter-M SC Rel ocation:

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 99 ETSI TS 129 010 V11.1.0 (2014-03)

—  The Prepare Handover Request MAP message.
If Ciphering has NOT been performed before Inter-M SC Relocation:

— The Forward Access Signalling Request MAP message.

485.7 Chosen Channel

BSSMAP Assignment Request may give the BSS some freedom in the selection of radio resource (for instance channel
rate selection, speech version selection etc.). Chosen Channel and/or Speech Version isreported back to 3G_MSC-B in
BSSMAP Assignment Complete. The Chosen Radio Resource Information IE in the MAP Prepare Handover Response
and Process Access Signalling Request messages refers to the Chosen Channel and/or Speech Version GSM
information.

The Channel Type and the characteristics of the chosen channel shall be stored by 3G_MSC-B, and the Chosen Channel
and/or Speech Version information elements shall be transferred to MSC-A or 3G_MSC-A.

Transfer of information:
Received by MSC-A or 3G_MSC-A from 3G_MSC-B in:
—  The Prepare Handover Response MAP message

—  The Process Access Signalling request MAP message

485.8 BSSMAP Service Handover

Thisinformation shall be stored by 3G_MSC-B and sent to a BSS in Handover Request, when 3G_MSC-B performs
handover to GSM.

Transfer of information:
The BSSMAP Service Handover information is transferred to 3G_MSC-B in:
— the Prepare Handover Request MAP message.

If anew assignment of a TCH after an inter-M SC relocation is to be performed, the BSSMAP Service Handover
information istransferred to 3G_MSC-B in:

— the Forward Access Signalling Request MAP message
and sent by 3G_MSC-B to the BSS in the Assignment Request BSSMAP message.

48.5.9 RANAP Service Handover

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request during the basic inter-M SC
relocation or when 3G_M SC-B performs a subsequent intra-M SC relocation or handover to UMTS.

Transfer of information:
The RANAP Service Handover information is transferred to 3G_MSC-B in:
— the Relocation Request RANAP message.

If anew assignment of a Radio Access Bearer after an inter-M SC relocation is to be performed, the information
istransferred to 3G_MSC-B in:

— the RANAP RAB Assignment procedure.

4.85.10 GERAN Classmark

The GERAN Classmark shall be stored by 3G_MSC-B and can be received from MSC-A, from the serving BSS or
serving RNS, or from the target RNS. The GERAN Classmark shall be used together with other parameters, e.g. the
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Channel Type, for selecting a service and for generating RAB parameters for relocation to GERAN [u-mode,
subsequent relocation or handover to GERAN Iu-mode, and RAB (re-)assignment when the MSisin GERAN lu-mode.
Transfer of Information due to GERAN Classmark received from MSC-A:

Received by 3G_MSC-B in:

- the Prepare Handover Request MAP message.
Transfer of Information due to GERAN Classmark received from the serving RNS:

Received by 3G_MSC-B in:

the Handover Required BSSM AP message;

the Relocation Required RANAP message;

the Initial UE RANAP message; or

the RAB Assignment Response RANAP message.
Transfer of Information due to GERAN Classmark received from the target RNS:
Received by 3G_MSC-B in:

- the Relocation Failure RANAP message.

4.85.11 SNA Access Information

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in the Rel ocation Request message when 3G_M SC-
B performs handover to UMTS.

Transfer of information:
The SNA Access Information is transferred to 3G_MSC-B in:

- the Relocation Request RANAP message encapsulated in the Prepare Handover request MAP message.

4.8.5.12 UESBI

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request during the basic inter-M SC
relocation or when 3G_M SC-B performs a subsequent intra-M SC rel ocation or handover to UMTS.

Transfer of information:
The UESBI information is transferred to 3G_MSC-B in:

- the Relocation Request RANAP message.

4.85.13 Alternative RAB Parameters Value

Thisinformation shall be stored by 3G_MSC-B and sent to an RNS in Relocation Request during the basic inter-M SC
relocation or when 3G_MSC-B performs a subsequent intra-M SC relocation or handover to UMTS.

Transfer of information:
The Alternative RAB Parameters Vaue information is transferred to 3G_MSC-B in:
- the Relocation Reguest RANAP message.

If an assignment of a Radio Access Bearer after an inter-M SC relocation is to be performed, the information is
transferred to 3G_MSC-B in:

- the RAB Assignment Request RANAP message.
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4.8.5.14 Trace parameters

Thisinformation shall be stored by 3G_MSC-B and 3G_MSC-B shall use thisinformation for trace activation for MSC-
S, MGW, RNC or BSC.

Transfer of information:
The Trace Parameter List information for MSC-S, MGW and BSC tracing is transferred to 3G_MSC-B in:
- the Prepare Handover Request MAP message.
The Trace Propagation Parameter information for RNC tracing istransferred to 3G_MSC-B in:

- the CN Invoke Trace RANAP message.

4.8.6  Overview of the Technical Specifications 3GPP interworking for the
Inter-MSC Relocation
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PSTN | SDN

29.010

S + 29.002+- - - - - +
| MAP/ E| <- - - - -
+ +

Remark: The RRC interface and
the link |ayer
protocol s being out of
the scope of this
Speci fication are not
shown here.
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4.9 Location Services

The general principles of the location services procedures are given in Technical Specification 3GPP TS 23.271 [16].

3GPP TS 29.010 gives the necessary information for interworking between the 3GPP TS 25.413 [7] RANAP protocol
and the 3GPP TS 48.008 [12] BSSMAP protocol. The interworking is necessary for positioning requests issued after a
completed GSM to UMTS inter system handover. BSSMAP messages carried by MAP over the E-interface must be
mapped by the non-anchor 3G-M SC into the corresponding RANAP messages to be sent over the lu-interface and vice
versa. For Inter-MSC GSM to GSM Handover and Inter-MSC UMTSto UMTS SRNS Relocation ho mapping between
the 3GPP TS 25.413 [ 7] RANAP protocol and the 3GPP TS 48.008 [12] BSSMAP protocol is necessary, but only the
interworking with the MAP protocol over the E-interface needs to be described.

4.9.1 Completed Location Acquisition

4.9.1.1 Inter-MSC Handover (GSM to GSM)

After asuccessful Inter-M SC handover, any positioning request received by the anchor MSC viathe MAP message
Provide Subscriber Location triggers the BSSM AP procedure Location Acquisition described in 3GPP TS 48.008 [12].
For handover this procedure is executed according to GSM 3GPP TS 49.008 [14] with the anchor MSC playing therole
of the MSC and the non anchor MSC playing the role of the BSS.

The needed BSSMAP signalling is sent over the E-interface encapsulated in the MAP messages Process Access
Signalling and Forward Access Signalling.

At the non anchor MSC the BSSMAP messages received from the anchor MSC are forwarded to the BSS, and the
BSSM AP messages received from the BSS are sent over the E-interface to the anchor MSC.

The signalling for a completed Location Acquisition procedure is shown in figures 65a.
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Figure 65a: Signalling for a completed Location Acquisition procedure

After the inter-M SC handover, the MSC-B can perform intra-MSC GSM to UMTS handover. Any positioning request
received by the anchor MSC after completion of the intra-M SC GSM to UMTS handover is handled as for Inter-M SC
Handover GSM to UMTS (see section 4.9.1.2).

4.9.1.2 Inter-MSC Handover (GSM to UMTYS)

After a successful Inter-MSC GSM to UMTS inter system handover, any positioning request received by the anchor
MSC viathe MAP message Provide Subscriber Location triggers the BSSM AP procedure Location Acquisition
described in 3GPP TS 48.008 [12]. For handover this procedure is executed according to 3GPP TS 49.008 [14] with the
anchor MSC playing the role of the MSC and the non anchor 3G MSC playing the role of the BSS.

The needed BSSMAP signalling is sent over the E-interface encapsulated in the MAP messages Process Access
Signalling and Forward Access Signalling.

At the non anchor 3G M SC the BSSMAP messages received from the anchor MSC are mapped into the corresponding
RANAP messages to be sent to the RNS, and the received RANAP messages are mapped into the corresponding
BSSM AP messages to be sent over the E-interface to the anchor MSC.

The signalling for a completed Location Acquisition procedure is shown in figures 65b.
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Figure 65b: Signalling for a completed Location Acquisition procedure

The interworking between the BSSM AP location aquisition messagesin MAP and the RANARP location reporting

messagesiis as follows:
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"""" Lr""zéibb'z""'"""'""""'""'zéihié""""'gri\bi'eé
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BSSMAP i nf or mati on
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Location Estinate

- a -
PERFCRM £CI:ATI ON REQUEST)

requ

- an- AP (E
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BSSMAP i nf or mati on RANAP i nf or mati on
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>Current Geographic >Event = rect
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LCS Priority
LCS QS Re uest Type
>Hori zontal Accuracy ccur ac¥ Code
GPS Assi stance Data
APDU

LOCATI ON REPORT

Area ldentity

Request Type

NOTE 1: All other Location Type possibilities are not supported by UMTS positioning

After the inter-MSC GSM to UMTS handover, the 3G MSC-B can perform intra-M SC UMTSto GSM handover. Any
positioning request received by the anchor MSC after completion of the intraaMSC UM TS to GSM handover is handled
asfor Inter-M SC Handover GSM to GSM (see section 4.9.1.1).

4.9.1.3 Inter-MSC Handover (UMTS to GSM)

After a successful Inter-MSC UMTS to GSM inter system handover, any positioning request received by the anchor
3G-MSC viathe MAP message Provide Subscriber Location triggers the BSSM AP procedure Location Acquisition
described in 3GPP TS 48.008 [12]. For handover this procedure is executed according to 3GPP TS 49.008 [14] with the
anchor 3G-M SC playing the role of the 3G-M SC and the non anchor MSC playing the role of the BSS.

The needed BSSMAP signalling is sent over the E-interface encapsulated in the MAP messages Process Access
Signalling and Forward Access Signalling.

At the non anchor M SC the BSSMAP messages received from the anchor 3G-M SC are forwarded to the BSS, and the
BSSM AP messages received from the BSS are sent over the E-interface to the anchor 3G-MSC.

The signalling for a completed Location Acquisition procedure is shown in figures 65c.
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Figure 65c: Signalling for a completed Location Acquisition procedure

After the inter-MSC UMTS to GSM handover, the 3G MSC-B can perform intra-M SC GSM to UMTS handover. Any
positioning request received by the anchor 3G M SC after completion of the intra-M SC GSM to UMTS handover is
handled as for Inter-M SC Handover GSM to UMTS (see section 4.9.1.2).

4.9.1.4 Inter-MSC SRNS Relocation

After a successful Inter-MSC SRNS Relocation, any positioning request received by the anchor 3G-M SC viathe MAP
message Provide Subscriber Location triggers the RANAP procedure Location Reporting Control described in TS
25.413. For handover this procedure is executed according to 23.009 with the anchor 3G-M SC playing the role of the
3G-MSC and the non anchor 3G-M SC playing the role of the RNS.

The needed RANAP signalling is sent over the E-interface encapsul ated in the MAP messages Process Access
Signalling and Forward Access Signalling.

At the non anchor 3G-M SC the RANAP messages received from the anchor 3G-M SC are forwarded to the RNS, and
the RANAPMessages received from the RNS are sent over the E-interface to the anchor 3G-M SC.

The signalling for a completed Location Acquisition procedure is shown in figures 65d.
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Figure 65d: Signalling for a completed Location Acquisition procedure

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intra-M SC UMTS to GSM handover. Any
positioning request received by the anchor 3G M SC after completion of the intra-MSC UMTS to GSM requires that at
the non anchor 3G M SC the received RANAP messages are mapped into the corresponding BSSM AP messages to be
sent to the BSS, and the received BSSM AP messages are mapped into the corresponding RANAP messages to be sent
over the E-interface to the anchor 3G-M SC.
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The signalling for a completed Location Acquisition procedure is shown in figures 65e.
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Figure 65e: Signalling for a completed Location Acquisition procedure

the interworking between the RANAP messages encapsulated in MAP and the BSSMAP messagesiis as follows:
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| >Event = Direct >Current Ceographic |
| >Report Area = Locati on |
| Geo. Coord. |
| |
| Request Type LCS Q@S |
| >Accuracy Code >Hori zontal Accuracy |
| |
________ e
Result | MAP PROCESS ACCESS SI G PERFORM LOCATI ON |
| request RESPONSE |
| -an- APDUY( |
| LOCATI ON REPORT) |
| |
| RANAP information BSSMAP i nf or mati on |
| el enent s: el enents: |
| |
| Area ldentity Location Estinate |
| |
| |
| |
| |
| |

4.9.2 Cause Code Mapping

4.9.2.1 Inter-MSC Handover (GSM to GSM)

When a mobile station is handed over from GSM to GSM, no mapping of cause codesisrequired. The MSC shall use
the cause codes specified in 3GPP TS 48.008 [12].

After the inter-M SC handover, the MSC-B can perform intra-M SC GSM to UMTS handover. A mapping of the cause
codes used in the RANAP and the BSSM AP protocols is needed after completion of theintraaMSC GSM to UMTS
handover and is the same as for Inter-M SC Handover GSM to UMTS (see section 4.9.2.2)..

4.9.2.2 Inter-MSC Handover (GSM to UMTS)

When a Mobile Station is handed over between GSM and UMTS, a mapping of the cause codes used in the RANAP
and the BSSM AP protocolsis needed. The mapping described here is applicable to the BSSMAP protocol even when
used inside MAP in the E-interface.

The mapping between the cause codes received in RANAP Location Report and the LCS cause codes sent in BSSMAP
Perform Location Response is as follows:

25.413 48. 008 +|hbtes
LOCATI ON REPORT PERFORM LOCATI ON RESPONSE
- Requested Report Type - Position nmethod failure

not Supporfed , L ,
- Requested. | nformation - Position nmethod failure

not Avai l abl e ,
- all other cause codes - System Fail ure
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After theinter-MSC GSM to UMTS handover, the 3G MSC-B can perform intraMSC UMTS to GSM handover. No
mapping of cause codesis required after completion of the intraaM SC UMTS to GSM handover as for Inter-M SC
Handover GSM to GSM (see section 4.9.2.1).

4.9.2.3 Inter-MSC Handover (UMTS to GSM)

When a mobile station is handed over from UMTS to GSM, no mapping of cause codesisrequired. The 3G-MSC shall
use the cause codes specified in 3GPP TS 48.008 [12].

After theinter-MSC UMTS to GSM handover, the 3G MSC-B can perform intraMSC GSM to UMTS handover. A
mapping of the cause codes used in the RANAP and the BSSMAP protocols is needed after completion of the intra-
MSC GSM to UMTS handover and is the same as for Inter-M SC Handover GSM to UMTS (see section 4.9.2.2)...

4.9.2.4 Inter-MSC SRNS Relocation

When a mobile station is handed over from UMTS to UMTS, no mapping of cause codesis required. Both 3G-MSCs
shall use the cause codes specified in TS 25.413.

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intraiMSC UMTS to GSM handover. A mapping of
the cause codes used in the RANAP and the BSSMAP protocols is needed after completion of theintraMSC UMTS to
GSM handover.

The mapping between the cause codes received in BSSMAP Perform Location Response and the LCS cause codes sent
in RANAP Location Report is as follows:

not Supported

- Inter-BSC Handover Ongoi ng Unspecified Failure

48. 008 25.413 | Not es
_______________________________________________________ -
PERFORM LOCATI ON RESPONSE LOCATI ON REPORT |
|
- Position nmethod failure - Requested Report Type |
not Supported |
- System Failure - Unspecified Failure |
- Protocol Error - Unspecified Failure |
- Data missing - Unspecified Failure |
in position request |
- Unexpected data val ue - Unspecified Failure |
in position request |
- Target M Unreachabl e - Unspecified Failure |
- Location request aborted - Unspecified Failure |
- Facility not supported - Requested Report Type |
|
I
- Intra-BSC Unspecified Failure |
Handover Conpl ete |
- Congestion - Unspecified Failure |
- Unspecified - Unspecified Failure |

4.9.3  Aborted Location Acquisition

4.9.3.1 Inter-MSC Handover (GSM to GSM)

When for any reason the on going location acquisition procedure needs to be aborted, the anchor MSC sends the
BSSM AP message Perform Location Abort over the E-interface.

Figure 66a shows the signalling for an aborted L ocation Acquisition procedure.
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Gw.C

M

S5C- A

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU£
PERFORM LOCATI ON
REQUEST)

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU£
PERFORM LOCATI ON ABORT)

MAP PROCESS ACCESS
SI GNALLI NG
- an- APDU£
PERFORM LOCATI ON
RESPONSE)
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PERFORM LOCAT] ON
REQUEST)

PERFORM_LOCATI ON
RESPONSE

Figure 66a: Signalling for an aborted Location Acquisition procedure

After the inter-M SC handover, the MSC-B can perform intra-MSC GSM to UM TS handover. A positioning request that
needs to be aborted by the anchor MSC after completion of the intra-MSC GSM to UMTS handover is handled as for
Inter-M SC Handover GSM to UMTS (see section 4.9.3.2).

4.9.3.2 Inter-MSC Handover (GSM to UMTS)

When for any reason the on going location acquisition procedure needs to be aborted, the anchor MSC sends the

BSSM AP message Perform Location Abort over the E-interface.

Figure 66b shows the signalling for an aborted Location Acquisition procedure.
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Gw.C MSC- A 3G M5C-B
VAP PROVI DE
SUBSCRI BER
LOCATI ON
-------------- MAP FORWARD ACCESS
SI GNALLI NG S
- an- APDU£
PERFORM LOCATI ON
REQUEST)
RNS- B
LOCATI ON REPORTI NG
CONTRCL .
MAP FORWARD ACCESS
SI GNALLI NG S

- an- APDU£
PERFORM LOCATI ON ABORT)

MAP PROCESS ACCESS
SI GNALLI NG
- an- APDU£
PERFORM LOCATI ON
RESPONSE)

LOCATI ON REPORTI NG
CONTROL

Figure 66b: Signalling for an aborted Location Acquisition procedure

The interworking between the BSSM AP location aquisition messagesin MAP and the RANAP location reporting

messagesis as follows:
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1|_ 29. 002 25. 413 1|_Not es
For war d MAP FCRV\ARD ACCESS S| G LOCATI ON REPORTI NG
nmessage reques CONTROL
- a -
PERFCRM £OOATI ON ABORT)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
LCS Cause uest Ty g
> vent t op
>Report Area =
Geo. Coord.
Result i MAP rPeROCE u SS ACCESS SIG  LOCATI ON REPORT i 1 .
- an- AP (E
PERFORM LOCATI ON RESPONSE)
BSSMAP i nf or mati on RANAP i nf or mati on
el enent s: el enent s:
I__EZ_S_ Cause Cause

NOTE 1: PERFORM LOCATION RESPONSE with LCS cause shall be generated by 3G-MSC-B.

After theinter-MSC GSM to UMTS handover, the 3G MSC-B can perform intraaMSC UMTS to GSM handover. A
positioning request that needs to be aborted by the anchor MSC after completion of the intraaMSC UMTS to GSM
handover is handled as for Inter-M SC Handover GSM to GSM (see section 4.9.3.1).

4.9.3.3 Inter-MSC Handover (UMTS to GSM)

When for any reason the on going location acquisition procedure needs to be aborted, the anchor 3G-M SC sends the
BSSM AP message Perform Location Abort over the E-interface.

Figure 66¢ shows the signalling for an aborted L ocation Acquisition procedure.
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Gw.C 3G MsC- A M5C- B

.............. > MAP FORWARD ACCESS

S| GNALLI NG S
- an- APDU£
PERFORM LOCATI ON
REQUEST)
BSS-B
____________________ >
PERFORM LQOCATI ON
REQUEST)
MAP FORWARD ACCESS
S| GNALLI NG .
- an- APDU£
PERFORM LOCATI ON ABORT)
____________________ >

PERFORM_LOCATI ON
RESPONSE

MAP PROCESS ACCESS
SI GNALLI NG

- an- ND_D_Ui """""""
PERFORM LOCAT] ON
RESPONSE)

Figure 66¢: Signalling for an aborted Location Acquisition procedure
After theinter-MSC UMTS to GSM handover, the 3G MSC-B can perform intraMSC GSM to UMTS handover. A

positioning request that needs to be aborted by the anchor 3G M SC after completion of the intraaMSC GSM to UMTS
handover is handled as for Inter-M SC Handover GSM to UMTS (see section 4.9.3.2)..

4.9.3.4 Inter-MSC SRNS Relocation

When for any reason the on going location acquisition procedure needs to be aborted, the anchor 3G-M SC sends the
RANAP message Location Reporting Control over the E-interface.
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Figure 66d shows the signalling for an aborted Location Acquisition procedure.

Gw.C 3G

MAP PROVI DE
SUBSCRI BER
LOCATI ON

VEC- A

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU(
LOCATI ON" REPORTI NG
CONTRQOL)

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU(
LOCATI ON" REPCRT| NG
CONT

ROL = STOP)

MAP PROCESS ACCESS
SI GNALLI NG

- an- APDU(
LOCATI ON' REPORT)

3G

VEC- B

LOCATI ON REPORTI NG
CONTROL

LOCAT| ON REPORTI NG
CONT =
STOP DI RECT

LOCATI ON REPORT

Figure 66d: Signalling for an aborted Location Acquisition procedure

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intrasM SC UMTS to GSM handover. A positioning

B

request that needs to be aborted by the anchor 3G M SC after completion of the intraaMSC UMTSto GSM requires that

at the non anchor 3G M SC the received RANAP messages are mapped into the corresponding BSSM AP messages to be

sent to the BSS, and the received BSSM AP messages are mapped into the corresponding RANAP messages to be sent
over the E-interface to the anchor 3G-M SC.
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The signalling for a completed Location Acquisition procedure is shown in figures 65e.

GWLC 3G MSC- A 3G MSC-B
I I I
| MAP PROVI DE | |
| SUBSCRI BER | |
| LOCATI ON |
R >| VAP FORWARD ACCESS |
| SI GNALLI NG |
------------------------ >|
- an- APDU( |
LOCATI ON REPORTI NG |
CONTRQL) |
I
| BSS- B
I I
I
[ >

PERFORM LOCATI ON

A}
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

RESPONSE
MAP PROCESS ACCESS
S| GNALLI NG

Cememmmmcccaccamamannanana |
- an- APDY( |
LOCATI ON REPORT) |
|
MAP PROVI DE |
SUBSCRI BER |
LOCATI ON res |
SRR | |
|

Figure 65e: Signalling for an aborted Location Acquisition procedure

the interworking between the RANAP messages encapsulated in MAP and the BSSMAP messagesis as follows:
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| 29. 002 48. 008 | Not es
________ e e
Forward | MAP FORWARD ACCESS SI G PERFORM LOCATI ON |
nessage | request ABORT |

| |

| -an- APDY( |

| LOCATI ON REPORTI NG CONTROL) |

| |

| RANAP information BSSMVAP i nf ormati on |

| el ement s: el ement s: |

| |

| Request Type LCS Cause |

| >Event = Stop Direct > Location request |

| >Report Area = aborted |

| Geo. Coord. |

| |
________ e PR
Result | MAP PROCESS ACCESS SI G PERFORM LOCATI ON |

| request RESPONSE |

| -an- APDUY( |

| LOCATI ON REPORT) |

| |

| RANAP i nfornation BSSMAP i nf or mati on |

| el enents: el enents: |

| |

| Cause LCS Cause |

| >Unspeci fied > Location request |

| Failure abort ed |

| |

4.9.4 Request of Assistance Data or De-ciphering Keys: Successful Case

4.9.4.1 Inter-MSC Handover (GSM to GSM)

After a successful Inter-M SC handover, any request of Assistance Data or De-ciphering keys received by the non
anchor MSC viathe DTAP message LCS-MOLR is forwarded to the anchor MSC by encapsulating the DTAP message
into the MAP messages Process Access Signalling. The anchor MSC triggers the BSSM AP procedure Location
Acquisition described in 3G TS 48.008. For handover this procedure is executed according to 3G TS 49.008 with the
anchor MSC playing the role of the MSC and the non anchor M SC playing the role of the BSS.

The needed BSSMAP signalling is sent over the E-interface encapsulated in the MAP messages Process Access
Signalling and Forward Access Signalling.

At the non anchor M SC the BSSM AP messages received from the anchor MSC are forwarded to the BSS, and the
BSSM AP messages received from the BSS are sent over the E-interface to the anchor MSC.

Once the BSSM AP procedure has been completed, the anchor M SC sends the DTAP message LCS-MOLR Response
encapsulated in the MAP message Forward Access Signalling to the non anchor MSC, which relaysit to the MS.

The signalling for a completed request of Assistance Data or De-ciphering Keysis shown in figures 67a.

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 119
MSC- A MSC- B
LCS- MOLR
MAP PRQOCESS ACCESS
S| GNALLI NG
- an- APDU( LCS- MOLR)
MAP FORWARD ACCESS
SI GNALLI NG S
- an- APDU£
PEREFORM L OCATI ON
REQUEST) BSS- B
_________________ >
PERFORM LOCATI ON
REQUEST
If As
reque
Del'1 v
Dat a
Ko e e e e e e e e e e m - =
PERFORM LOCATI ON
RESPONSE
MAP PROCESS ACCESS
< S| GNALLI NG
- an- APDU£
PERFORM LOCATI ON
RESPONSE)
MAP FORWARD ACCESS
S| GNALLI NG S - +-
- an- APDY(
LCS- MOLR" Response)
LCS- MOLR Response
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M5
I I R +
i stance Data were
ted then |
ry of Assistance
o” M5
Fo e e e e e e e e e e - +
>

Figure 67a: Signalling for the request of Assistance Data or De-ciphering Keys

After the inter-M SC handover, the MSC-B can perform intraaM SC GSM to UMTS handover. Any request for
Assistance Data or De-ciphering keys received after completion of the intra-M SC GSM to UMTS handover is handled
asfor Inter-M SC Handover GSM to UMTS (see section 4.9.4.2).

4.9.4.2 Inter-MSC Handover (GSM to UMTS)

After asuccessful Inter-MSC GSM to UMTS inter system handover, any request of Assistance Data or De-ciphering
keys received by the non-anchor 3G MSC viathe DTAP message LCS-MOLR is forwarded to the anchor MSC by
encapsul ating the DTAP message into the MAP messages Process Access Signalling. The anchor MSC triggers the
BSSMAP procedure Location Acquisition described in 3G TS 48.008. For handover this procedure is executed
according to 3G TS 49.008 with the anchor M SC playing the role of the MSC and the non anchor 3G MSC playing the

role of the BSS.
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The needed BSSMAP signalling is sent over the E-interface encapsulated in the MAP messages Process Access
Signalling and Forward Access Signalling.

At the non-anchor 3G M SC the received BSSMAP messages are mapped into the corresponding RANAP messages to
be sent to the RNS, and the received RANAP messages are mapped into the corresponding BSSM AP messages to be
sent over the E-interface to the anchor MSC.

Once the BSSM AP procedure has been completed, the anchor M SC sends the DTAP message LCS-MOLR Response
encapsulated in the MAP message Forward Access Signalling to the non anchor 3G MSC, which relaysit to the UE.

The signalling for a completed request of Assistance Data or De-ciphering Keysis shown in figures 67b.
VEC- A 3G MsC-B UE

VAP PRCXZESS ACCESS
SI GNALLI NG

- an- APDU( LCS- MOLR)
MAP ECRWARD ACCESS
SI'GNALLI NG

- a -
PERFCRM OCATI ON
REQUES

LOCATI ON_RELATED
DATA REQUEST

L TS +
I f Assistance Data were
requested then
Del'i very of Assistance
Data to” UE

o e e e e e e e e e e e a o +
Ko m e e e e e e e e m e mm - -
LOCATI ON_RELATED
DATA RESPONSE
MAP PROCESS ACCESS
SI GNALLI NG
- an- APDU£
PERFORM LOCATI ON
RESPONSE)
MAP FORWARD ACCESS
SI GNALLI NG S - +-
- an- APDY(
LCS- MOLR" Response)
LCS- MOLR Response S

Figure 67b: Signalling for the request of Assistance Data or De-ciphering Keys

When the UE requires the delivery of Assistance Datafor the GPS Assisted positioning method, the interworking
between the BSSM AP messages encapsulated in MAP and the RANAP messagesis as follows:
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1|_ 29. 002 25. 413 1|_Not es
For war d MAP FCRV\ARD ACCESS S| G LOCATI ON_RELATED
nessage reques DATA REQUEST
- an_
PERFCRM £OOATI ON REQUEST)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Location Type, Request ed Location
Locat i on. I nf or mati on el at ed Dat a _TyPe
> | ocation assi stance >Dedi cat ed Assi Stance
info for target M5 Data for Assisted GPS
Locat | on T}/Re
Position Met hod 1
> Assi st ed S
GPS Assi st ance Dat a Reqguest ed GPS
si stance Dat a
Resul t i MAP PROCE 's's' ACCESS SIG LOCATIL.ON RELATED T
an ’rA\ I% UE DATA RESPONSE
PERFORM LOCATI ON RESPONSE)
BSSMAP i nf or mati on RANAP i nf or mati on 2
el enent s: el enent s:

NOTE 1: All other Positioning Method possibilities are not supported by UMTS when Location Information is
"location assistance information for the target MS".

NOTE 2: The absence of the Cause |E in the RANAP message L ocation Related Data Response is an indication
that the requested assi stance data has been successfully delivered to the UE..

If the UE requiresthe delivery of Assistance Datafor an UM TS specific method, then the anchor MSC cannot forward
the request to the non anchor 3G MSC, and replies with the error " Systemto the LCS-MOLR message.

If the anchor M SC sends a request for assistance datafor a GSM specific method in BSSMAP Perform Location
Request encapsulated in MAP Forward Access Signalling, then the non anchor 3G M SC replies immediately by
generating and encapsulating BSSM AP Perform Location Response with Cause " System Failure” in MAP Process
Access Signalling. Thistraffic case can happen if an LCS-MOLR had been received in the anchor MSC before the

initiation of the handover procedure.

When the UE requires the delivery of De-ciphering Keys for the GPS Assisted positioning method, the interworking
between the BSSM AP messages encapsulated in MAP and the RANAP messagesiis as follows:
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1|_ 29. 002 25. 413 1|_Not es
Forwar d MAP FCRV\ARD ACCESS SI G LOCATI ON_RELATED
message r eques DATA REQUEST

- an_
PERFCRM £CI:ATI ON REQUEST)

BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Locati on Type, Request ed Location
Locat | on nf or mat i on el at ed Data Type
> emB erl ng keys > Decl pheri ng Keys
r oadcast for Assisted

ssi st ance dat a
or the target M

Locat| on Type.
Posi ti on%/ﬁ Met hod 1
> Assi st ed S
Result i MAP PROCESS ACCESS SI G LOCATION _RELATED o
an 'rA I% uest DATA RESPONSE
PERFORM £OOATI ON RESPONSE)
BSSMAP i nf or mati on RANAP i nformati on
el enent s: el enent s:
Deci pheri ng Keys Br oadcast Assi st ance

Dat a Deci phering Keys

NOTE 1: All other Positioning Method possibilities are not supported by UM TS when Location Information is
"deciphering keys for broadcast assistance data for the target MS".

If the UE requiresthe delivery of De-ciphering Keys for an UMTS specific method, then the anchor M SC cannot
forward the request to the non anchor 3G MSC, and replies with the error " System'"to the LCS-MOLR message.

If the anchor MSC sends arequest for De-ciphering Keysfor a GSM specific method in BSSMAP Perform Location
Request encapsulated in MAP Forward Access Signalling, then the non anchor 3G MSC repliesimmediately by
generating and encapsulating BSSM AP Perform Location Response with Cause " System Failure” in MAP Process
Access Signalling. Thistraffic case can happen if an LCS-MOLR had been received in the anchor MSC before the
initiation of the handover procedure.

After the inter-MSC GSM to UMTS handover, the 3G MSC-B can perform intra-M SC UMTSto GSM handover. Any
request for Assistance Data or De-ciphering keys received after completion of the intraaMSC UMTS to GSM handover
is handled as for Inter-M SC Handover GSM to GSM (see section 4.9.4.1).

4.9.4.3 Inter-MSC Handover (UMTS to GSM)

After asuccessful Inter-MSC UMTSto GSM inter system handover, any request of Assistance Data or De-ciphering
keys received by the non-anchor MSC viathe DTAP message LCS-MOLR is forwarded to the anchor 3G MSC by
encapsulating the DTAP message into the MAP messages Process Access Signalling. The anchor 3G MSC triggers the
BSSMAP procedure Location Acquisition described in 3G TS 48.008. For handover this procedure is executed
according to 3G TS 49.008 with the anchor 3G M SC playing the role of the MSC and the non-anchor MSC playing the
role of the BSS.

The needed BSSMAP signalling is sent over the E-interface encapsulated in the M AP messages Process Access
Signalling and Forward Access Signalling.

At the non-anchor MSC the BSSM AP messages received from the anchor 3G M SC are forwarded to the BSS, and the
BSSM AP messages received from the BSS are sent over the E-interface to the anchor 3G MSC.

Once the BSSM AP procedure has been completed, the anchor 3G MSC sends the DTAP message LCS-MOLR
Response encapsulated in the MAP message Forward Access Signalling to the non-anchor MSC, which relaysit to the
UE.
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The signalling for a completed request of Assistance Data or De-ciphering Keysis shown in figures 67c.

3G MsC- A M5C- B %S
LCS- MOLR
Ko 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 m e e e — - =
MAP PROCESS ACCESS
- SI GNALLI NG
- an- APDU( LCS- MOLR)
MAP FORWARD ACCESS
SI GNALLI NG S
- an- APDU£
PERFORM LOCATI ON
REQUEST) BSS- B
_________________ >
PERFORM LOCATI ON
REQUEST
L T T +
I f Assistance Data were
request ed }hen ,
Del'i very of Assistance
Data to” M5
oo e e e e e e e e e a oo +
Ko m e e e e e e e m e mm - -
PERFORM LOCATI ON
RESPONSE
MAP PROCESS ACCESS
SI GNALLI NG
-an- APDU£
PERFORM LOCATI ON
RESPONSE)
MAP FORWARD ACCESS
SI GNALLI NG S - +-
- an- APDY(
LCS- MOLR" Response)
LCS- MOLR Response S

Figure 67c: Signalling for the request of Assistance Data or De-ciphering Keys

After theinter-MSC UMTS to GSM handover, the 3G MSC-B can perform intra-MSC GSM to UMTS handover. Any
request for Assistance Data or De-ciphering keys received after completion of the intra-M SC GSM to UMTS handover
is handled as for Inter-M SC Handover GSM to UMTS (see section 4.9.4.2)..

4.9.4.4 Inter-MSC SRNS Relocation

After asuccessful Inter-MSC SRNS Relocation , any request of Assistance Data or De-ciphering keys received by the
non anchor 3G MSC viathe DTAP message LCS-MOLR is forwarded to the anchor 3G M SC by encapsulating the
DTAP message into the MAP messages Process Access Signalling. The anchor 3G MSC triggers the RANAP
procedure Location Related Data described in TS 25.413. For handover this procedure is executed according to 23.009
with the anchor 3G-M SC playing the role of the 3G-M SC and the non anchor 3G-M SC playing the role of the RNS.

ETSI



3GPP TS 29.010 version 11.1.0 Release 11

124

The needed RANAP signalling is sent over the E-interface encapsul ated in the MAP messages Process Access
Signalling and Forward Access Signalling.

ETSI TS 129 010 V11.1.0 (2014-03)

At the non anchor 3G M SC the RANAP messages received from the anchor 3G MSC are forwarded to the RNS, and
the RANAP messages received from the RNS are sent over the E-interface to the anchor 3G MSC.

Once the RANAP procedure has been completed, the anchor 3G M SC sends the DTAP message LCS-MOLR Response
encapsulated in the MAP message Forward Access Signalling to the non anchor 3G MSC, which relaysit to the UE.

The signalling for a completed request of Assistance Data or De-ciphering Keysis shown in figures 67d.

3G MsC- A

MAP PROCESS ACCESS
< SI GNALLI NG

- an- APDU( LCS- MOLR)

MAP EORWARD ACCESS
SI GNALLI NG
- an- APDU(
LOCATI ON" RELATED
DATA REQUEST)

MAP PROCESS ACCESS
SI GNALLI NG

- an- APDU(
LOCATI ON_RELATED
DATA RESPONSE)

MAP FORWARD ACCESS
SI GNALLI NG
- an- APDY(
LCS- MOLR" Response)

3G M

Figure 67d: Signalling for the request of Assistance Data or De-ciphering Keys

SC- B UE
- LCS- MOLR
RNS- B
_________________ >
LOCATI ON_RELATED
DATA REQUEST
L L +
I f Assistance Data were
requested then
Del'i very of Assistance
Data to” UE
o e e e e e e e e e o +
Ko m e e e e e e e m e mm - -
LOCATI ON_RELATED
DATA RESPONSE
- +-
LCS- MOLR Response S

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intraM SC UMTS to GSM handover. Any request
for Assistance Data or De-ciphering keys received after completion of the intraaMSC UMTSto GSM requires that at
the non anchor 3G M SC the received RANAP messages are mapped into the corresponding BSSM AP messages to be
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sent to the BSS, and the received BSSM AP messages are mapped into the corresponding RANAP messages to be sent
over the E-interface to the anchor 3G-MSC. The signalling for a completed request of Assistance Data or De-ciphering
Keysin thistraffic caseis shown in figures 67e.

3G MsC- A 3G MsC-B UE

MAP PROCESS ACCESS

< SI GNALLI NG

- an- APDU( LCS- MOLR)
MAP FORWARD ACCESS
SI'GNALLI NG

DU

- an- AP
LOCATI ON' RELATED
DATA REQUEST) BSS- B

REQUEST

PERFORM LOCATI ON
RESPONSE

MAP PROCESS ACCESS
SI GNALLI NG
an- APDU(
LOCATI ON_RELATED
DATA RESPONSE)

MAP FORWARD ACCESS
SI GNALLI NG - +-

- an- APDY(
LCS- MOLR" Response)

LCS- MOLR Response

Figure 67e: Signalling for the request of Assistance Data or De-ciphering Keys

When the UE requires the delivery of Assistance Datafor the GPS Assisted positioning method, the interworking
between the RANAP messages encapsulated in MAP and the BSSMAP messagesis as follows:
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Resul t

_|_ 29. 002 48. 008 1|_Not es
MAP FORWARD ACCESS SI G PERFORM LOCATI ON
request REQUEST
- an- APDU(
LOCATI ON' RELATED
DATA REQUEST)
RANAP | nf or mati on BSSMAP i nf or mati on
el enent s: el enent s:
Request ed Location Location Type, _
el at ed Dat a T}/ge Location” I nformati on
> Dedi cated Assistance > |ocation assi stance 1
Data for Assisted Info for target
GPS Locat| on Type.
Posi ti oni ng _Met hod
> Assi st ed S
Request ed GPS GPS Assi st ance Dat a
si stance Dat a
i MAP PROCESS ACCESS SI G~ PERFORM LOCATION o
request RESPONSE
- an- APDU(
LOCATI ON' RELATED
DATA RESPONSE)
RANAP | nf or mati on BSSMAP i nf or mati on 2
el enent s: el enent s:

NOTE 1: All other Positioning Method possibilities are not supported by GSM when Location Information is

"deciphering keys for broadcast assistance data for the target MS".

NOTE 2: The absence of the Cause | E in the BSSM AP message Perform Location Response is an indicatioin that

the requested assistance data has been successfully delivered to the UE..

If the UE requiresthe delivery of Assistance Datafor a GSM specific method, then the anchor 3G-M SC cannot
forward the request to the non anchor 3G MSC, and replies with the error " System'to the LCS-MOLR message.

If the anchor 3G M SC sends a request for Assistance Data for an UM TS specific method in RANAP Location Related
Data Request encapsulated in MAP Forward Access Signalling, then the non anchor 3G M SC replies immediately by
generating and encapsulating RANAP Location Related Data Failure with Cause "Unspecified Failure” in MAP Process
Access Signalling. Thistraffic case can happen if an LCS-MOLR had been received in the anchor MSC before the

initiation of the intra-M SC handover procedure.

When the UE requires the delivery of De-ciphering Keys for the GPS Assisted positioning method, the interworking
between the RANAP messages encapsulated in MAP and the BSSMAP messagesis as follows:
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1|_ 29. 002 48. 008 1|_Not es
Forwar d MAP FCRV\ARD ACCESS SI G PERFORM LOCATI ON
message request REQUEST

- an- APDU(
LOCATI ON" RELATED
DATA REQUEST)

RANAP | nf or mati on BSSMAP i nf ormati on
el enent s: el enent s:
Re%yested Locat i on Location Type,
el at ed Data Type Locatlon nfornatlon
> C|pher|ng Keys > eCIB erlng keys 1
or Assi steéed S roadcast

aSSI st ance data
tor the target VB
Locat| on Type.
Positionin I\S/bt hod

> Assi st ed
Result i MAP PROCE 's's' ACCESS SIG  PERFORM LQCATION o
] re U?S RESPONSE

an
(I:ATI ON_RELATED
DATA RESPONSE)

RANAP | nf or mati on BSSMVAP i nf or mat i on
el enent s: el enent s:
Br padcast Assi stance Deci pheri ng Keys
Dat a Deci phering Keys

NOTE 1: All other Positioning Method possihilities are not supported by GSM when Location Information is
"deciphering keys for broadcast assistance data for the target MS".

If the UE requiresthe delivery of De-ciphering Keys for a GSM specific method, then the anchor 3G-M SC cannot
forward the request to the non anchor 3G MSC, and replies with the error " System'to the LCS-MOLR message.

If the anchor 3G M SC sends a request for De-ciphering Keys for an UM TS specific method in RANAP Location
Related Data Request encapsulated in MAP Forward Access Signalling, then the non anchor 3G MSC replies
immediately by generating and encapsulating RANAP Location Related Data Failure with Cause "Unspecified Failure”
in MAP Process Access Signalling. This traffic case can happen if an LCS-MOLR had been received in the anchor
MSC before the initiation of the intra-M SC handover procedure.

4.9.5 Request of Assistance Data or De-ciphering Keys: Failure Case

4.9.5.1 Inter-MSC Handover (GSM to GSM)

After a successful Inter-M SC handover, any request of Assistance Data or De-ciphering keys received by the non
anchor MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.1.

If the request fails, either because the BSS-B cannot return the requested De-ciphering Keys to the anchor MSC or
cannot deliver the required Assistance Datato the M S, the signalling is the same as for the successful case and is shown
infigure 67a.

After the inter-M SC handover, the MSC-B can perform intraaM SC GSM to UMTS handover. Any request for
Assistance Data or De-ciphering keys received after completion of the intra-M SC GSM to UMTS handover is handled
asfor Inter-M SC Handover GSM to UMTS (see section 4.9.4.2).

If the request failsthe signalling is the same as for the failure case for Inter-M SC Handover GSM to UMTS (see section
4.9.5.2)
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4.9.5.2 Inter-MSC Handover (GSM to UMTYS)

After a successful Inter-MSC GSM to UMTS handover, any request of Assistance Data or De-ciphering keys received
by the non anchor 3G MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.2.

If the request fails, either because BSS-B cannot return the requested De-ciphering Keys to the anchor MSC or because
BSS-B cannot deliver the required Assistance Datato the MS, the signalling is as shown in figure 68a.

VEC- A 3G MsC-B UE

MAP PROCESS ACCESS
SI GNALLI NG

- an- APDU( LCS- MOLR)

MAP FORWARD ACCESS
SI GNALLI NG
- an- APDU£
PERFORM LOCATI ON
REQUEST)

LOCATI ON_RELATED
DATA REQUEST

LOCATI ON RELATED
DATA FAI LURE

MAP PROCESS ACCESS
SI GNALLI NG

- an- APDU£
PERFORM LOCATI ON
RESPONSE)

MAP EFORWARD ACCESS
SI GNALLI NG - +-

- an- APDY(
LCS- MOLR" Response)

LCS- MOLR Response

Figure 68a: Signalling for a failed request of Assistance Data or De-ciphering Keys

When the delivery to the UE of Assistance Data for the GPS Assisted positioning method fails, the interworking
between the BSSM AP messages encapsulated in MAP and the RANAP messagesis as follows:
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1|_ 29. 002 25. 413 1|_Not es
Forward
nessage "For the forward nessages please refer _to the
corresponding table in section 4.9.4. 2"
Resti i [ MAP PROCESS ACCESS 81 G LOGATLON RELATED o
an ’rN% UESt DATA FAI LURE
PERFORM LOCATI ON RESPONSE)
BSSMAP i nf or mati on RANAP i nf or mati on
el enent s: el enent s:
LCS Cause i Cause . _
> System Fail ure > Dedi cat ed Assjstance
Data Not Avall able

When the RNS-B cannot satisfy the request for De-ciphering Keys, the interworking between the BSSMAP messages
encapsulated in MAP and the RANAP messagesis as follows:

1|_ 29. 002 25. 413 1|_Not es
Forward
nessage "For the forward nessages please refer _to the
corresponding table in section 4.9.4. 2"
Resti 1| MAP PROCESS ACCESS 81 G LOGATLON RELATED ~ o
an ’rN% UESt DATA FAI LURE
PERFORM LOCATI ON RESPONSE)
BSSMAP i nf or mati on RANAP i nf or mati on
el enent s: el enent s:
LCS Cause i Cause . i
> System Fail ure > Deci pher|j n% Keys
Not Aval | abl e

After theinter-MSC GSM to UMTS handover, the 3G MSC-B can perform intra-MSC UMTS to GSM handover. Any
request for Assistance Data or De-ciphering keys received after completion of the intra-MSC UMTS to GSM handover
is handled as for Inter-M SC Handover GSM to GSM (see section 4.9.4.1).

If the request fails the signalling is the same as for the failure case for Inter-M SC Handover GSM to GSM (see section
4.95.1)

4.9.5.3 Inter-MSC Handover (UMTS to GSM)

After a successful Inter-MSC UMTS to GSM handover, any request of Assistance Data or De-ciphering keys received
by the non anchor MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.3.

If the request fails, either because the BSS-B cannot return the requested De-ciphering Keys to the anchor 3G MSC or
BSS-B cannot deliver the required Assistance Datato the MS, the signalling is the same as for the successful caseand is
shown in figure 67c.

After theinter-MSC UMTS to GSM handover, the 3G MSC-B can perform intra-MSC GSM to UMTS handover. Any
request for Assistance Data or De-ciphering keys received after completion of the intra-M SC GSM to UMTS handover
is handled as for Inter-M SC Handover GSM to UMTS (see section 4.9.4.2)..

If the request failsthe signalling is the same as for the failure case for Inter-M SC Handover GSM to UMTS (see section
4.9.5.2)

ETSI



3GPP TS 29.010 version 11.1.0 Release 11 130 ETSI TS 129 010 V11.1.0 (2014-03)

4.9.5.4 Inter-MSC SRNS Relocation

After a successful Inter-MSC SRNS Relocation , any request of Assistance Data or De-ciphering keys received by the
non anchor 3G MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.4.

If the request fails, either because the RNS-B cannot return the requested De-ciphering Keys to the anchor 3G MSC or
RNS-B cannot deliver the required Assistance Data to the M S, the signalling is shown in figure 68b.

MAP PROCESS ACCESS
SI GNALLI NG

- an- APDU( LCS- MOLR)

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU(
LOCATI ON_RELATED
DATA REQUEST)

MAP PROCESS ACCESS
SI GNALLI NG
- an- APDU(
LOCATI ON' RELATED
DATA FAI LURE)

MAP EFORWARD ACCESS
SI GNALLI NG

- an- APDY(
LCS- MOLR" Response)

3G MsC- A 3G M

SC- B UE

LOCATI ON_RELATED
DATA REQUEST

LOCATI ON RELATED
DATA FAI LURE

LCS- MOLR Response

Figure 68b: Signalling for the request of Assistance Data or De-ciphering Keys

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intraM SC UMTS to GSM handover. Any request
for Assistance Data or De-ciphering keys received after completion of the intraaMSC UMTSto GSM requires that at
the non anchor 3G M SC the received RANAP messages are mapped into the corresponding BSSM AP messages to be
sent to the BSS, and the received BSSM AP messages are mapped into the corresponding RANAP messages to be sent
over the E-interface to the anchor 3G-M SC.
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If the request fails, either because the BSS-B cannot return the requested De-ciphering Keys to the anchor 3G MSC or
BSS-B cannot deliver the required Assistance Data to the M S, the signalling is as shown in figure 68c.

3G MsC- A 3G MsC-B UE

MAP PROCESS ACCESS

< SI GNALLI NG

- an- APDU( LCS- MOLR)

MAP EORWARD ACCESS
SI GNALLI NG

- an- APDU
LOCATI ON° RELATED
DATA REQUEST) BSS- B

REQUEST

PERFORM LOCATI ON
RESPONSE

MAP PROCESS ACCESS
SI GNALLI NG

an-APDU(
LOCATI ON' RELATED
DATA FAI LURE)

MAP FORWARD ACCESS
SI GNALLI NG - +-

- an- APDY(
LCS- MOLR" Response)

LCS- MOLR Response

Figure 68c: Signalling for the request of Assistance Data or De-ciphering Keys

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intraaM SC UMTS to GSM handover. Any request
for Assistance Data or De-ciphering keys received after completion of the intraaMSC UMTSto GSM requires that at
the non anchor 3G M SC the received RANAP messages are mapped into the corresponding BSSM AP messages to be

sent to the BSS, and the received BSSM AP messages are mapped into the corresponding RANAP messages to be sent
over the E-interface to the anchor 3G-M SC.

When the UE requires the delivery of Assistance Datafor the GPS Assisted positioning method, the interworking
between the RANAP messages encapsulated in MAP and the BSSMAP messagesis as follows:
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# 29. 002 48. 008 #hbtes
For war d
nessage "For the forward nessages please refer to the
corresponding table in section 4.9.4. 4"
Resti 1| MAP PROCESS ACCESS 81 G PEREQRMLQGATI ON 77 o
RESPONSE

re%b st

- an- AP

LOCATI ON° RELATED
DATA FAI LURE)
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Cause . ) LCS Cause
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When the UE requires the delivery of De-ciphering Keys for the GPS Assisted positioning method, the interworking
between the RANAP messages encapsulated in MAP and the BSSMAP messagesis as follows:

# 29. 002 48. 008 #hbtes
Forward
nessage "For the forward nessages please refer to the
corresponding table in section 4.9.4.4"
Resti i [ MAP PROCESS ACCESS 81 G PEREORMLOGAT ON 77 o
0 k% u?st RESPONSE
LOCATI ON' RELATED
DATA FAI LURE)
RANAP | nf or mati on BSSMAP i nf ormati on
el enent s: el enent s:
use . i LCS Cause
> DeC|pher|n% Keys > <any val ue>
Not Aval | abl e

4.9.6  Abort of Request of Assistance Data or De-ciphering Keys:

4.9.6.1 Inter-MSC Handover (GSM to GSM)

After a successful Inter-M SC handover, any request of Assistance Data or De-ciphering keys received by the non
anchor MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.1.

If the request is aborted by the anchor MSC the signalling is as shown in figure 69a.
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M5

Figure 69a: Signalling for the abortion of a request for Assistance Data or De-ciphering Keys

After the inter-M SC handover, the MSC-B can perform intraaM SC GSM to UMTS handover. Any request for

Assistance Data or De-ciphering keys received after completion of the intra-M SC GSM to UMTS handover is handled
asfor Inter-M SC Handover GSM to UMTS (see section 4.9.4.2).

If the request is aborted the signalling is the same as for the abortion case for Inter-M SC Handover GSM to UMTS (see

section 4.9.6.2)
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4.9.6.2 Inter-MSC Handover (GSM to UMTS)

After a successful Inter-MSC GSM to UMTS handover, any request of Assistance Data or De-ciphering keys received
by the non anchor MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.1.

If the request is aborted by the anchor MSC the signalling is as shown in figure 69b.
VEC- A 3G MSC-B UE

MAP PROCESS ACCESS
SI GNALLI NG

- an- APDU( LCS- MOLR)

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU£
PERFORM LOCATI ON
REQUEST) RNS- B

LOCATI ON_RELATED
DATA REQUEST

MAP FORWARD ACCESS
SI GNALLI NG

- an- APDU£
PERFORM LOCATI ON
ABORT)
MAP PRQOCESS ACCESS
S| GNALLI NG

- an- APDU£
PERFORM LOCATI ON
RESPONSE)

MAP FORWARD ACCESS
SI GNALLI NG - +-

- an- APDY(
LCS- MOLR" Response)

LCS- MOLR Response

Figure 69b: Signalling for the abortion of the request for Assistance Data or De-ciphering Keys

There'sno interworking between the BSSMAP Perform Location Abort and any RANAP message since it is not
possible to abort arequest for Assistance Data or De-ciphering Keys with RANAP. The BSSMAP message Perform
Location Response is generated by the non-anchor 3G MSC.

After theinter-MSC GSM to UMTS handover, the 3G MSC-B can perform intraMSC UMTS to GSM handover. Any
request for Assistance Data or De-ciphering keys received after completion of the intra-MSC UMTS to GSM handover
is handled as for Inter-M SC Handover GSM to GSM (see section 4.9.4.1).

If the request is aborted the signalling is the same as for the abortion case for Inter-M SC Handover GSM to GSM (see
section 4.9.6.1)
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4.9.6.3 Inter-MSC Handover (UMTS to GSM)

After a successful Inter-MSC UMTS to GSM handover, any request of Assistance Data or De-ciphering keys received
by the non anchor MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.3.

If the request is aborted by the anchor 3G MSC the signalling is the same as for the abortion for Inter-MSC GSM to
GSM handover abd is shown in figure 69a.

After theinter-MSC UMTS to GSM handover, the 3G MSC-B can perform intra-MSC GSM to UMTS handover. Any
request for Assistance Data or De-ciphering keys received after completion of the intra-M SC GSM to UMTS handover
is handled as for Inter-M SC Handover GSM to UMTS (see section 4.9.4.2)..

If the request is aborted the signalling is the same as for the abortion case for Inter-M SC Handover GSM to UMTS (see
section 4.9.6.2)

4.9.6.4 Inter-MSC SRNS Relocation

After a successful Inter-MSC SRNS Relocation , any request of Assistance Data or De-ciphering keys received by the
non anchor 3G MSC viathe DTAP message LCS-MOLR is handled as described in section 4.9.4.4.

The request cannot be aborted by the 3G anchor M SC since RANAP does not support abortion of a request for
Assistance Data or De-Ciphering Keys.

4.10 Single Radio Voice Call Continuity (SRVCC)

4.10.1 General

The general principles of the SRV CC handover procedures are specified in 3GPP TS 23.009 [2]. This clause provides a
detailed specification for the interworking performed by the MSC Server enhanced for SRV CC. It definesin particular
the encoding of RANAP and BSSMAP cause valuesto avoid different encodings in different implementations.

4.10.2 SRVCC Handover from UTRAN (HSPA) to GERAN

Encoding of the cause code sent in BSSM AP Handover Request:

When it receives the SRVCC PSto CS Request message from the SGSN (see 3GPP TS 29.280 [25]), the MSC Server
enhanced for SRV CC shall set the BSSMAP Cause to the value 'Uplink quality' in the Handover Regquest message.

4.10.3 SRVCC Handover from UTRAN (HSPA) to UTRAN

Encoding of the cause code sent in RANAP Relocation Request:

When it receives the SRV CC PSto CS Request message from the SGSN (see 3GPP TS 29.280 [25]), the MSC Server
enhanced for SRV CC shall set the RANAP Cause to the value 'Time critical Relocation ' in the Relocation Request

message.

4.10.4 SRVCC Handover from E-UTRAN to GERAN

Encoding of the cause code sent in BSSM AP Handover Request:

When it receives the SRV CC PS to CS Request message from the MME (see 3GPP TS 29.280 [25]), the MSC Server
enhanced for SRV CC shall set the BSSMAP Cause to the value 'Uplink quality' in the Handover Request message.

4.10.5 SRVCC Handover from E-UTRAN to UTRAN

Encoding of the cause code sent in RANAP Relocation Request:
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When it receives the SRV CC PS to CS Request message from the MME (see 3GPP TS 29.280 [25]), the MSC Server
enhanced for SRV CC shall set the RANAP Cause to the value 'Time critical Relocation ' in the Relocation Request

message.

5 Interworking in the MME

5.1

This subclause provides a detailed specification for the interworking performed by the MME.

General

5.2 Void

5.3 Interworking between RANAP protocol messages and

S1AP protocol messages

This subclause defines a mapping of RANAP and S1AP cause values used in connection with inter RAT Handover to
avoid different mappingsin different implementations.

Inter RAT Handover from UTRAN to LTE:

Table 5.3.1 defines a cause value mapping performed by the MME when the MME receives the Forward Relocation
Reguest message from the S4-SGSN.

Table 5.3.1: Cause value mapping from RANAP Cause to S1AP Cause

25.413 [7] 36.413 [21]
RELOCATION REQUIRED (RANAP Cause) HANDOVER REQUEST (S1AP Cause)
Group Value Group Value
Radio Network Layer Timecritical Radio Network Layer Time critical handover
Cause Relocation Cause

Radio Network Layer
Cause

Resource Optimisation
Relocation

Radio Network Layer
Cause

Resource optimisation
handover

Radio Network Layer Reduce Load in Radio Network Layer Reduce load in serving cell
Cause Serving Cell Cause
Any other value Radio Network Layer Handover Desirable for

Cause Radio Reasons

For inter RAT handover from UTRAN served by Gn/Gp-SGSN to L TE, the MME maps the RANAP causein the
GTPv1 Forward Relocation Request message to an S1IAP cause as per Table 5.3.1. The MME sends this SIAP cause in
the SIAP Handover Request message to the eNodeB.

For inter RAT handover from UTRAN served by Gn/Gp-SGSN to LTE, if the handover failsin the LTE access, the
MM E maps the S1AP cause in the SLAP Handover Failure message to a RANAP cause by using the mapping in Table
6.2.1. The MME uses the RANAP cause in the GTPv1 Forward Relocation Response message to the Gn/Gp-SGSN.

Inter RAT Handover from LTE to UTRAN:

The table 5.3.2 defines a cause value mapping performed by the MME when the MME receives the Forward Relocation
Response message from the S4-SGSN. This mapping is only needed if the inter RAT Handover failed in UTRAN.
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Table 5.3.2: Cause value mapping from RANAP Cause to S1AP Cause for failure case

25.413 [7] 36.413 [21]
RELOCATION FAILURE (RANAP Cause) HANDOVER PREPARATION FAILURE (S1AP
Cause)
Group Value Group Value
Radio Network Layer No Radio Resources Radio Network Layer No Radio Resources

Cause

Availablein Target
Cell

Cause

Availablein Target Cell

Radio Network Layer
Cause

Reguested Ciphering
and/or Integrity

Radio Network Layer
Cause

Encryption and/or integrity
protection algorithms not

Protection algorithms
not supported

supported

No Radio Resources
Availablein Target Cell

Traffic Load In The
Target Cell Higher
Than In The Source
Cdl

Radio Network Layer
Cause

Radio Network Layer
Cause

Miscellaneous Cause O&M Intervention Miscellaneous Cause O&M Intervention

Handover Failure In Target
EPC/eNB Or Target
System

Any other value Radio Network Layer

Cause

For inter RAT handover from LTE to UTRAN served by Gn/Gp-SGSN, the MME maps the S1AP cause in S1AP
Handover Required message to a RANAP cause by using the mapping in Table 6.2.2. The MME uses this RANAP
cause in the GTPv1 Forward Relocation Request message to the Gn/Gp-SGSN.

For inter RAT handover from LTE to UTRAN served by Gn/Gp-SGSN, if the handover failsin the UTRAN access, the
MM E maps the RANAP cause received in the GTPv1 Forward Relocation Response message to an S1AP cause as per
Table 5.3.2. The MME sends this SIAP cause in the SLAP Handover Preparation Failure message to the eNodeB.

54 Interworking between BSSGP protocol messages and

S1AP protocol messages

This subclause defines a mapping of BSSGP and S1AP cause values used in connection with inter RAT Handover to
avoid different mappingsin different implementations.

Inter RAT Handover from GERAN to LTE:

Table 5.4.1 defines a cause value mapping performed by the MME when the MME receives the GTPv2 Forward
Relocation Request message from the S4-SGSN or the GTPv1 Forward Relocation Request message from Gn/Gp-
SGSN (as per Annex D of 3GPP TS 23.401[22)).

NOTEL: The mapping in Table 5.4.1 has been derived based on Table 15.1 in 3GPP TS 29.060 [23] and Table
5.3.1inthis specification.

Table 5.4.1: Cause value mapping from BSSGP Cause to S1AP Cause

48.018 [24] 36.413 [21]
PS HANDOVER REQUIRED (BSSGP Cause) HANDOVER REQUEST (S1AP Cause)
Value Group Value
Uplink quality Radio Network Layer Time critical handover

Cause

Uplink strength Radio Network Layer Time critical handover
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Cause

Downlink quality Radio Network Layer Time critical handover
Cause

Downlink strength Radio Network Layer Time critical handover
Cause

Distance Radio Network Layer Time critical handover
Cause

Traffic Radio Network Layer Resource optimisation
Cause handover

Cell traffic congestion Radio Network Layer Reduce load in serving cell
Cause

Any other value Radio Network Layer Handover Desirable for
Cause Radio Reasons

For inter RAT handover from GERAN served by Gn/Gp-SGSN to LTE, if the handover failsin the LTE access, the
MM E maps the S1AP cause in S1IAP Handover Failure message to a RANAP cause by using the mapping in Table
6.2.1. The MME uses the RANAP cause in the GTPv1 Forward Relocation Response message to the Gn/Gp-SGSN.
The Gn-Gp/SGSN maps the RANAP cause to a BSSGP cause as per Table 15.2 in 3GPP TS 29.060 [23] and sends this
BSSGP cause in the BSSGP PS Handover Required Nack message.

Inter RAT Handover from LTE to GERAN:

Table 5.4.2 defines a cause value mapping performed by the MME when the MME receives the GTPv2 Forward
Relocation Response message from the S4-SGSN or the GTPv1Forward Relocation Response message from the
Gn/Gp-SGSN (as per Annex D of 3GPP TS 23.401[22]). This mapping is only needed if the inter RAT Handover failed
in GERAN.

NOTE2: The mapping in Table 5.4.2 has been derived based on Table 15.4 in 3GPP TS 29.060 [23] and Table
5.3.2 in this specification.

Table 5.4.2: Cause value mapping from BSSGP Cause to S1AP Cause for failure case

48.018 [24] 36.413 [21]
PS HANDOVER REQUEST NACK HANDOVER PREPARATION FAILURE
(BSSGP Cause) (S1AP Cause)
Value Group Value
Cell traffic congestion Radio Network Layer No Radio Resources
Cause Availablein Target Cell
O&M intervention Miscellaneous Cause O&M Intervention
Any other value Radio Network Layer Handover Failure In Target
Cause EPC/eNB Or Target
System

For inter RAT handover from LTE to GERAN served by Gn/Gp-SGSN, the MME maps the S1AP cause in S1IAP
Handover Required message to a RANAP cause by using the mapping in Table 6.2.2. The MME uses the RANAP
cause in the GTPv1 Forward Relocation Request message to the Gn/Gp-SGSN. The Gn-Gp/SGSN maps the RANAP
cause to a BSSGP cause as per Table 15.3 in 3GPP TS 29.060 [23] and sends this BSSGP cause in the BSSGP PS
Handover Request message.
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6 Interworking in the S4-SGSN

6.1 General

This subclause provides a detailed specification for the interworking performed by the S4-SGSN.

6.2 Interworking between RANAP protocol messages and
S1AP protocol messages

This subclause defines a mapping of RANAP and S1AP cause values used in connection with inter RAT Handover to
avoid different mappingsin different implementations.

Inter RAT Handover from UTRAN to LTE:

The table 6.2.1 defines a cause value mapping performed by the S4-SGSN when the S4-SGSN receives the Forward
Relocation Response message from the MME. This mapping is only needed if the inter RAT Handover failed in LTE.

Table 6.2.1: Cause value mapping from S1AP Cause to RANAP Cause for failure case

36.413 [21] 25.413 [7]
HANDOVER FAILURE (S1AP Cause) RELOCATION PREPARATION FAILURE (RANAP
Cause)
Group Value Group Value
Radio Network Layer No Radio Resources Radio Network Layer No Radio Resources
Cause Availablein Target Cause Availablein Target Cell
Cell
Radio Network Layer Encryption and/or Radio Network Layer Requested Ciphering
Cause integrity protection Cause and/or Integrity Protection
algorithms not algorithms not supported
supported
Miscellaneous Cause O&M Intervention Miscellaneous Cause O&M Intervention
Any other value Radio Network Layer Relocation Failure in
Cause Target CN/RNC or Target
System

Inter RAT Handover from LTE to UTRAN:

Table 6.2.2 defines a cause value mapping performed by the S4-SGSN when the S4-SGSN receives the Forward
Relocation Request message from the MME.

Table 6.2.2: Cause value mapping from S1AP Cause to RANAP Cause

36.413 [21] 25.413 [7]

HANDOVER REQUIRED (S1AP Cause) RELOCATION REQUEST (RANAP Cause)
Radio Network Layer Handover Desirable for | Radio Network Layer Relocation Desirable for
Cause Radio Reasons Cause Radio Reasons
Radio Network Layer Time Ciritical Radio Network Layer Time critical Relocation
Cause Handover Cause
Radio Network Layer Reduce Load in Radio Network Layer Reduce Load in Serving
Cause Serving Cell Cause Cell
Any other value Radio Network Layer Resource Optimized
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Cause Relocation

6.3 Interworking between BSSGP protocol messages and
S1AP protocol messages

This subclause defines a mapping of BSSGP and S1AP cause values used in connection with inter RAT Handover to
avoid different mappingsin different implementations.

Inter RAT Handover from GERAN to LTE:

Table 6.3.1 defines a cause value mapping performed by the S4-SGSN when the S4-SGSN receives the GTPv2 Forward
Relocation Response message from the MME.

NOTEL: The mappingin Table 6.3.1 has been derived based on Table 6.2.1 in this specification and Table 15.2 in
3GPP TS 29.060 [23].

Table 6.3.1: Cause value mapping from S1AP Cause to BSSGP Cause for failure case

36.413 [21] 48.018 [24]
HANDOVER FAILURE (S1AP Cause) PS HANDOVER REQUIRED NACK (BSSGP Cause)
Group Value Value

Radio Network Layer No Radio Resources Cell traffic congestion
Cause Availablein Target

Cell
Radio Network Layer Encryption and/or Requested ciphering and/or integrity protection
Cause integrity protection algorithms not supported

algorithms not

supported
Miscellaneous Cause O&M Intervention O&M Intervention
Any other value Relocation failure in target system

Inter RAT Handover from LTE to GERAN:

Table 6.3.2 defines a cause value mapping performed by the S4-SGSN when the S4-SGSN receives the GTPv2 Forward
Relocation Request message from the MME.

NOTE2: The mapping in Table 6.3.2 has been derived based on Table 6.2.2 in this specification and Table 15.3 in
3GPP TS 29.060[23].

Table 6.3.2: Cause value mapping from S1AP Cause to BSSGP Cause

36.413 [21] 48.018 [24]
HANDOVER REQUIRED (S1AP Cause) PS HANDOVER REQUEST (BSSGP Cause)
Group Value Value
Radio Network Layer Handover Desirable for | Better cell
Cause Radio Reasons
Radio Network Layer Time Critical Time critical relocation
Cause Handover
Radio Network Layer Reduce Load in Cdll traffic congestion
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Cause Serving Cell

Any other value Traffic

6.4 Interworking between BSSGP protocol messages and

RANAP protocol messages

For the mapping of BSSGP and RANAP cause values used in connection with inter RAT Handover between GERAN
and UTRAN, the mapping tablesin Section 15 in 3GPP TS 29.060 [23] applies. The mapping is performed by the

target S4-SGSN.
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