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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 all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

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

The scope of the present document is:

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

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

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

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

1.1 References

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

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

» For aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies.

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

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

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

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

[5] 3G TSP24.010: "Mobile radio interface layer 3 Supplementary services specification - General
aspects’.

[6] 3G TS°24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio
interface".

[7] 3G TS°25.413: "lu interface RANAP signalling".

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

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

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

for supplementary services'.

[171] GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching
Centre - Base Station System (MSC - BSS) interface Layer 3 specification”.
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[12] GSM 09.03: "Digital cellular telecommunications system (Phase 2+); Signalling requirements on
interworking between the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN) and the Public Land Mobile Network (PLMN)".

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

1.2 Abbreviations

Abbreviations used in the present document are listed in 3G TS 21.905.

2 Classification of interworking cases

2.1 Transparent procedures

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

- update location areg;
- detach IMSI;

- forward new TMSI;
- provide IMSI;

- obtain IMEI;

- check IMEI,

- authenticate;

- trace subscriber activity.

2.2 Non-transparent procedures

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

- outgoing call set-up;

incoming call set-up;

handover;

- cipher mode setting.

3 Interworking in the MSC, Transparent case

3.1 General

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

ETSI



3G TS 29.010 version 3.2.0 Release 1999 8 ETSI TS 129 010 V3.2.0 (2000-03)

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

A negative outcome, as carried in various MAP services (MAP specific service response, MAP_U_ABORT,

MAP_P_ABORT, MAP_NOTICE and premature MAP_CLOSE, see GSM 09.02 for definitions) is mapped into a
cause value in the required backward BSSAP message. In this case several negative results of MAP may be mapped
into the same BSSAP cause value, i.e. without discrimination between these negative results.

NOTE:

These principles areillustrated in figure 1.

04.08 (08.08)

forward message regquest
____________ } —_——————— e ——
Fom + Fm————— +
| information]| | parameter |
| element | | |
+——— + one-to-one - +
+-———- e -t

positive ack rezponse
e m - e m
Fom + Fm————— +
| information]| | parameter |
| element | | |
+——— + one-to-one - +
+-———- ittt “————t
mapping
negative
negative cause response
e mmm - e m
Fom + Fm————— +
| cause | | cauze |
Fm————————— + One-Lto-one or many-to-one Fm——————— +
+————= B et e e e e L————t
mapping

mapping

MAP =zerwvice

MAP =zerwvice

Figure 1: lllustration of mapping principles in the MSC

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

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

04.08 or 08.08 09.02 Notes
Forward MS/BSS to MSC MSC to VLR
message message name MAP service request
information element 1 < - parameter 1
information element 2 e — parameter 2
Positive MSC to MS/BSS VLR to MSC
result message name positive response
information element 1 g parameter 1
information element 2 e — parameter 2
Negative MSC to MS/BSS VLR to MSC
result message hame negative response
cause 1 e cause 1
cause 2 e cause 2
cause 3 S MAP_U/P_ABORT
cause 3 < - MAP_NOTICE
cause 3 < -mmmeee- MAP_CLOSE

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

ETSI
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3.2 Location area updating
08.08/04.08 09.02 Notes
Forward COMPLETE LAYER 3 INFO MAP_UPDATE_LOCATION
message (LOCATION UPDATING REQUEST) AREA request

Location area id Previous LA Id

Mobile identity IMSI or TMSI
Mobile station classmark 1 - 4
Ciphering key seq number CKSN
Location update type Location update type 3
Cell identifier Target LA Id 1
Chosen channel -
Positive DTAP (LOCATION MAP_UPDATE_LOCATION
results UPDATING ACCEPT) AREA response
Location area identity -
Mobile identity -
Follow on proceed -
Negative DTAP (LOCATION MAP_UPDATE_LOCATION
results UPDATING REJECT) AREA response
IMSI unknown in HLR Unknown subscriber 6
Network failure Unknown LA 2

Roaming not allowed:
PLMN not allowed PLMN not allowed
LA not allowed LA not allowed
Roaming not allowed in National Roaming
this LA not allowed
PLMN not allowed Operator determined barring

lllegal MS lllegal subscriber

lllegal ME
Network failure
Network failure
Network failure
Network failure
Network failure

lllegal equipment
System Failure
Unexpected data value
MAP_U/P_ABORT
MAP_NOTICE
MAP_CLOSE

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

NOTE 2: The Unknown LA error is only generated as a result of incorrect information being inserted by the MSC or
BSS.

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

NOTE 4 As the mobile station classmark (1 or 2) is received by the MSC at the establishment of every RR connection,
this information need not be stored in the VLR, but it is stored in the MSC as long as the RR connection exists.

NOTE 5 The mobile identity is inserted by the MSC if it is received in a MAP_FORWARD_NEW_TMSI service. If a
TMSI is included, the MS should respond with a TMSI REALLOCATION COMPLETE message.

NOTE 6 The HLR shall also send this error if there is an error in the type of subscription (i.e. VLR requests service for
a GPRS only subscriber).

3.3 Detach IMSI

04.08 09.02 Notes

Forward IMSI DETACH INDICATION MAP_DETACH_IMSI request
message
Mobile identity IMSI or TMSI

Mobile Station classmark 1 -
Positive
result 1
Negative
result

NOTE 1: The forward message is not acknowledged.
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Depending on the state of the MS, the IMSI DETACH INDICATION may be carried in either aDTAP message or a

BSSMAP COMPLETE LAYER 3 INFORMATION message.

3.4 Routeing area updating
04.08 09.02 Notes
Forward GMM (ROUTEING AREA MAP_UPDATE_GPRS
message UPDATE REQUEST) LOCATION request
MS classmark 1 -
MS classmark 4
GPRS Ciphering
key seq number
Mobile station identity
Old routeing area -
identification
Positive GMM (ROUTEING AREA MAP_UPDATE_GPRS
result UPDATE ACCEPT) LOCATION response
Routeing area identification -
Mobile station identity - 1
C Mobile station - 2
C Reject: IMSI unknown in HLR - 3
C Reject: MSC temporarily - 4
not reacheable
Negative GMM (ROUTEING AREA MAP_UPDATE_GPRS
results UPDATE REJECT) LOCATION response
Network failure - 5
GPRS services not allowed Unknown subscriber 6
(no GPRS subscription)
GPRS services and non GPRS Unknown subscriber 7
services not allowed (IMSI unknown)
C GPRS services not allowed Unknown subscriber 8
(no GPRS subscription)
C GPRS services and non-GPRS Unknown subscriber 9
services not allowed (IMSI unknown)
MS identity cannot be derived by the - 10
network
Roaming not allowed:
PLMN not allowed PLMN not allowed
LA not allowed -
Roaming not allowed -
in this LA
PLMN not allowed Operator
determined barring
lllegal MS -
lllegal ME -
Network failure System Failure
Network failure Unexpected data value
Network failure MAP_U/P_ABORT
Network failure MAP_NOTICE
Network failure MAP_CLOSE

NOTE 1: The mobile station identity is inserted 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-allocate the P-
TMSI it shall include the new P-TMSI. If a P-TMSI is included, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message.

NOTE 2: The mobile station identity is inserted by the SGSN if it is received in a BSSAP+ LOCATION UPDATE
ACCEPT message from the VLR. If a TMSI is included, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message. Only used in the Combined Routeing and Location Area procedure.

NOTE 3: This reject cause is inserted 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: This reject cause is inserted on the positive response by the SGSN if the SGSN does not receive any

response from the VLR to a previous BSSAP+ LOCATION UPDATE REQUEST message. Only used in the

Combined Routeing and Location Area procedure.
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NOTE 5: The Unknown RA error is only 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 a non-GPRS only subscriber).

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.

NOTE 9: This reject cause is inserted if the SGSN receives a MAP GPRS UPDATE LOCATION negative response
message indicating IMSI unknown. Used in the Combined Routeing and Location Area procedure.

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

3.5 Authentication

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

M2 MEC WILE

MAP AUTHENTICATE request
AUTHENTICATICN REQUEST e

Figure 2: Authentication operation

The MSC can only act onaMAP_AUTHENTICATE request 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 M S does not respond to an AUTHENTICATION REQUEST message.

04.08 09.02 Notes
Forward AUTHENTICATION REQUEST MAP_AUTHENTICATE
message request

RAND RAND

Ciphering key seq CKSN

number
Backward AUTHENTICATION REQUEST MAP_AUTHENTICATE
result response

SRES SRES

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

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

The mapping of information elementsis as follows:

04.08 09.02 Notes
Forward IDENTITY REQUEST MAP_PROVIDE_IMSI
message request
Identity type
set to: IMSI 1
Backward IDENTITY RESPONSE MAP_PROVIDE_IMSI
result Mobile Identity (IMSI) response

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

- thereisno response from the MS.

3.7 Reallocation of TMSI

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

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

message.

04.08 09.02 Notes

Forward TMSI REALLOCATION MAP_FORWARD_NEW_TMSI
message COMMAND request

Mobile identity TMSI

Location area

identification -
Backward TMSI REALLOCATION MAP_FORWARD_NEW_TMSI
result COMPLETE response

3.8 Retrieval of the IMEI from the MS

The VLR may use the MAP_OBTAIN_IMEI serviceto request the MS to supply itsIMEI , or may use the

MAP_CHECK _IMEI serviceto request the MSC to check the MS's IMEI. For either MAP service the BSSAP

signalling isthe same.

The mapping of information elementsis as follows:

04.08 09.02 Notes
Forward (MAP_CHECK_IMEI request
message IDENTITY REQUEST ( or
(MAP_OBTAIN_IMEI request
Identity type
set to: IMEI 1
Backward (MAP_CHECK_IMEI response
result IDENTITY RESPONSE ( or
(MAP_OBTAIN_IMEI response
Mobile Identity(IMEI) IMEI 2
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NOTE 1: The MAP service request does not carry any parameters. The identity typeisinferred from the service
name.

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

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

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

3.9 Tracing subscriber activity

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

04.08 09.02 Notes
Forward MSC INVOKE TRACE MAP_TRACE_SUBSCRIBER _
message ACTIVITY request
Trace type Trace type
Triggerld -
Trace reference Trace reference
Transactionld -
Mobile identity(IMSI) IMSI 1
Mobile identity(IMEI) IMEI 1
OMCld OMCId
Backward none none
result

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

4 Non-transparent cases

4.1 General

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

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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M3 MaC LR
CM SEEVICE REQUEST
——————————————————————— > MAP PROZEZE ACCESS REQUEET redquest

_ ~_ Possibly
identification procedure/
authentication procedure

< __________________________________
(Moteae 1
MAP PROCESS ACCESES REQUEST response
CM SEREVICE ACCEPT e ————— ————— —
- ——— = positive result (Mote 1)
Hote 23
CIPHEE MODE COMMAND
iNote 2

CIPHEE MODE COMELETE

MAP FORWARD MNEW TMST request

TMZ3I REALLOCATICON COMMAND @ <—————————————————————— ————— —— — —— ——
e e e (Mote 3]
TMET EEALLOCATION COMPLETE
——————————————————————— e MAEP FORWAERD NEW TMEI response
MAP PEOZESS ACCESS REQUEST response
M SERVICE REJECT e —————
e e negative result, MAP USP ABORT,
Note 4) MAFP NOTICE, MAP CLOSE
SETUP (Mote 5
——————————————————————— e MAP SEND INFO FOR OUTEOING CALL
reguest
MAP COMPLETE CALL reguest
< CALL PRCOCEEDING e e e
MAP SEND INFO FOR OUTEOING CALL
RELEARSE COMPLETE @~ @ W @ A————————————————— ————— ————— —— — —— ——
e response, MAP USP ABORT,

(Hote &) MaAP NOTICE, MAP CLOZE

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

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

NOTE 5: The SETUP message is sent after the M S has either received aCM SERVICE ACCEPT or sent a
CIPHER MODE COMPLETE.

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

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

The procedureisinitiated by the MS sending aCM SERVICE REQUEST message. The MSC will forward the service
reguest to the VLR in the MAP_PROCESS ACCESS REQUEST request. The VLR may then invoke other operations,
e.g. authentication and identification. These operations are defined in subclauses 3.4 and 3.5.
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If there is a positive outcome for the CM SERVICE REQUEST procedure, the VLR always sends a

MAP_PROCESS ACCESS REQUEST response. If the request is for afirst MM-connection and ciphering is required,
the MAP_PROCESS ACCESS REQUEST responseis preceded by aMAP_SET_CIPHERING_MODE request. In
this case the M SC sends a CIPHER MODE COMMAND towards the MS. The interworking for cipher mode setting is
described in subclause 4.4. If the request is for an additional MM -connection or for 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
dialogue between the MSC and the VLR.

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

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

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

- 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 M SC for connecting the call.
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08.08/04.08 09.02 Notes
Forward COMPLETE LAYER 3 INFO MAP_PROCESS_ACCESS
message (CM SERVICE REQUEST) REQUEST request
CM Service type CM Service type 1
Ciphering key CKSN
sequence number
Mobile identity TMSI or IMSI or IMEI
Mobile station Classmark 2 -
Cell identifier Current LA Id 4
Chosen channel -
- Access Connection Status 3
Positive DTAP(CM SERVICE ACCEPT) MAP_PROCESS_ACCESS
result REQUEST response 2
Negative DTAP(CM SERVICE REJECT) MAP_PROCESS_ACCESS
result REQUEST response

IMSI unknown in VLR
Requested service option
not subscribed
lllegal ME
Network failure
Network failure

Unidentified Subscriber

lllegal equipment
System failure
MAP_U/P_ABORT

Network failure MAP_NOTICE
Network failure MAP_CLOSE
DTAP(AUTHENTICATION MAP_PROCESS_ACCESS
REJECT) REQUEST response

lllegal subscriber

NOTE 1: Indicates, in this case, a mobile originating call establishment or an emergency call establishment.
NOTE 2: The CM SERVICE ACCEPT is sent when the ciphering procedure is not invoked.

NOTE 3: Indicates whether or not an RR-connection exists and whether or not ciphering has been started.
NOTE 4: The Current LA Id parameter is derived by the MSC from the Cell identifier information element.
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04.08 09.02 Notes
Forward SETUP MAP_SEND_INFO_FOR
message OUTGOING_CALL request
BC repeat indicator -
Bearer capability 1 - 3
Bearer capability 2 - 3
Calling party subaddress -
Called party BCD number Called Number
Called party subaddress -
LLC repeat indicator -
Low layer compatibility | -
Low layer compatibility 11 -
HLC repeat indicator -
High layer compatibility i -
High layer compatibility ii -
- Bearer service 3
- Teleservice 3
Facility - 1
- CUG index 4
- Suppress pref CUG 4
- Suppress CUG OA 4
User-user -
SS version -
CLIRO flag -
Positive
result 2
Negative RELEASE COMPLETE MAP_SEND_INFO_FOR
result OUTGOING_CALL response
TS GSM 04.10 Call Barred
Barring Service Active
Operator determined barring Call Barred
Operator Determined Barring
Network out of order Data Missing
Network out of order Unexpected Data Value
Network out of order System Failure
Bearer capability Bearer service not
not authorized provisioned
Bearer capability Teleservice not
not authorized provisioned
[User not member of CUG] CUG reject
Network out of order MAP_U/P_ABORT
Network out of order MAP_NOTICE
Network out of order MAP_CLOSE

NOTE 1: If the Facility IE contains CUG information, the CUG information is transferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL service; any other information contained in a Facility IE is
transferred to the VLR in a MAP 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.
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4.3 Incoming call set-up (MS terminating call)

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

M3 MZC WLE
- +
| Info retriewval |
- +
MAPR PAGE regquest or
PAGE REQUEST e m
e MADP SEARCH FOR MS request
Hote 1)

——————————————————————— > MAP SEARCH FOR M2 rezponse (Mote 23
__________________________________ }
MAP PROCEZSS ACCESE REQUEST request
- +
Posgibly
authentication procedure
MAP SET CIPHERING MODE redquest
{ __________________________________
(Note 3)
MAP PEOCEZS ACCEZS REQUEST re=zponse
CIPHEE MODE COMMAND e e e
e — positive result (Mote 4)
iNote 3)
CIPHEE MODE CCMPLETE
MAPR FORWARD MNEW TMSI regquest
™3I EEALLOCATICON CopmMAND <-——-——-———"——"—"—""""""""-""—""—"——————————
- — = (Note 5
TMZEI REALLOCATION COMPLETE
——————————————————————— e MAP FOEWARD MNEW TMS3I response
MAP COMPLETE CALL reguest
SETUPR e ———
{ _______________________
MAP SEND INEFD FOR INCCMING CALL
EELEASE CCOMPLETE - === —————————
- ————————————= regponse hegative result,
(Note &) MAFP U/ P ABORT,MAP WOTICE, MAP CLOSE

Figure 4: Incoming call set-up

NOTE 1: If an MM connection already exists, the PAGE REQUEST is not sent. If the call can be accepted, the
MSC sendsaMAP_PROCESS ACCESS REQUEST request in response to the MAP_PAGE request. If

the call cannot be accepted the M SC sends a MAP_PAGE response containing the error 'busy subscriber'.
NOTE 2: Sent only if MAP_SEARCH_FOR_MS was used.
NOTE 3: Needed only if a ciphered MM -connection does not exist already.

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

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

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

The paging procedure is controlled by the VLR. It may be followed by authentication (subclause 3.4), ciphering
(subclause 4.4) and reallocation of TM S| (subclause 3.6). The SETUP message is sent when the
MAP_COMPLETE_CALL request isreceived.
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Normally there is no interworking between the MAP_COMPLETE_CALL request and the SETUP message. However,
the MAP_COMPLETE_CALL request may contain a bearer service indication which will be used to establish the
bearer capabilities at the MSC. The interworking between the MAP_PAGE request or MAP_SEARCH_FOR_MS
reguest and the BSSMAP PAGING REQUEST message is as follows:

08.08/04.08 09.02 Notes
Forward PAGING REQUEST MAP_PAGE request or
message MAP_SEARCH_FOR_MS request
IMSI IMSI
TMSI TMSI 1
Cell identifier list Stored LA Id
Backward COMPLETE LAYER 3 INFO MAP_PROCESS_ACCESS
message (PAGING RESPONSE) REQUEST request
- CM service type 2
Ciphering key CKSN
sequence number
Mobile identity TMSI or IMSI
Mobile station classmark 2 -
Cell Identifier Current LA Id 3
- Access connection status
Chosen channel -

NOTE 1: If TMSI is included, the TMSI is used as the mobile identity in the GSM 04.08 PAGE REQUEST message,
otherwise the IMSI is used as the mobile identity.

NOTE 2: In this case the MAP CM service type is set to 'mobile terminating call'.

NOTE 3: The Target LA Id parameter is derived by the MSC from the Cell identifier information element.

4.4 Cipher mode setting

Theinterworking is as follows:

08.08 09.02 Notes
Forward CIPHER MODE COMMAND MAP_SET_CIPHERING_MODE
request
Cipher mode setting Ciphering mode
Encryption information Kc 1

Positive CIPHER MODE COMPLETE None

result

Negative CIPHER MODE REJECT None

result

NOTE 1: The key Kc is passed through the BSS to the BTS, but is not passed to the MS.

4.5 Inter-MSC Handover

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

45.1 Basic Inter-MSC Handover

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

The signalling at initiation, execution, completion of the Basic Inter-M SC handover procedure is shown in figures 5 to
10 with both possible positive or negative outcomes.
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Additionally figures 5b and 5c show the possible interworking when trace related messages are transparently transferred
on the E-Interface at Basic Inter-M SC Handover initiation.

B35-A MIC-A MIC-B
HAMNDOWEER
—————————————— >|MAP PREPARE HANDOVEER
REQUIEED | —/—m—————————————————————— = +t---— +
redquest Pogssible Alloc.
of a handover
no. in the VLE-E
e +
BSS-E

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

SE-A MIC-A MEC-B
BiC TINWOEE TRACE

—————————————— »|MAP PREPARE HANDOWER

REQUIRED [ —————m———m o b +
request (*) Possible Alloc.

of a handover
+no. in the VILE-E

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

*): In that case, HANDOVER REQUEST and BSC INVOKE TRACE messages are included within the BSS-apdu
parameter.
(**): BSC INVOKE TRACE is forwarded to BSS-B if supported by MSC-B.
BEE-A ILEEI:I:—A MZC-B

HAMNDOWVER

—————————————— >|MAP PREPARE HAMNDOVER

REQUIRED  |[———————————————————————— >l - +

regquest (+*%) Possible Alloc.

of a handowver
ne. in the VLRE-B
+

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

*): Tracing invocation has been received from VLR.

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

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

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

BES-A M3C-a M3C-B BESE-E

ACFNOWLEDGE
MADR DPREPARE HANDOWVEER

rezsponze

HANDOWEE COMMAND

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

BEE-A MEC-A MEC-B BEE-E

MAP PREPARE HANDOWVER

response

ACENOWLEDGE
MAPR DPROCEZSE ACCESS

HAMNDOVEER COMMAMD| EICGNALLING request

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

Possible Negative outcomes:

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

Boo-4 MSC-4 MSC-B BSS-BE
MAPR PREPARE HANDOWEE response
negative result, MAP CLOSE
MAP TU/P-ABCRET

HANDOWER REQUIRED

REJECT (MNote 1)

d) radio resources alocation failure:

ESE-A MSC-A MEC-E ESE-B

I;'(IAP PREPARE HAMNDOWVER

response
HANDOWEERE EEQUIEREED

REEJECT (MNote 1)
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€) radio resources alocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources all ocation:

BEE-A MEC-A MEC-B BES-B

MAEP PREPARE HANDOWVER

responzse

MAEP PROCEZE ACCERS

BIGNALLING regquest
HANDOWER REQUIRED

REEJECT (MNote 1)

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

BEE-A MEC-A MEC-EB BEES-B
HANDOWER
______________ }
FATTURE

MAE U -—-ABORT
CLEAR COMMAND

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

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

BEE-A MIC-A MEC-B BEE-B
HANDOWVEERE COMPLETE

CLEAR =COMMAND

Figure 8: Signalling for Basic Inter-MSC Handover completion

Positive outcome

E=Ss5-A MIC-A MEC-E BESE5-E
MAPR SEND END SIGHWAL
_;;;B;E;; _______________ CLEAE COMMAND
Twete 1 g

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

BEE-A MSC-A MEC-EBE BEES-BE
MAP U/P —-ABORT

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

NOTE: Frominterworking between MAP and BSSMAP point of view.

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

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

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

08.08 09.02 Notes
Forward HANDOVER REQUIRED MAP PREPARE HANDOVER request
message
-ho-NumberNotRequired 1
BSSMAP information -targetCellld
elements -bss-APDU( 2
HANDOVER REQUEST,
BSC INVOKE TRACE 3
or MSC INVOKE TRACE)
Positive MAP PREPARE HANDOVER response
result 4
-handover number
-bss-APDU(
QUEUING INDICATION
or HANDOVER REQUEST
ACKNOWLEDGE or
HANDOVER FAILURE)
Negative HANDOVER REQUIRED REJECT MAP PREPARE HANDOVER 5
result
equipment failure System Failure
equipment failure No Handover Number available
equipment failure UnexpectedDataValue
equipment failure Data Missing
equipment failure MAP CLOSE
equipment failure MAP U/P -ABORT
NOTE 1: The ho-NumberNotRequired parameter is included by MSC-A, when MSC-A decides not to use any circuit

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

connection with MSC-B. No handover number shall be present in the positive result. Any negative response
from MSC-B shall not be due to handover number allocation problem.

The process performed on the BSSMAP information elements received in the HANDOVER REQUIRED
message is described in the GSM Recommendation 08.08.

The process performed on the BSSMAP 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 bss-APDU parameter, identifying the GSM-
08.06 protocol, either a BSSMAP QUEUING INDICATION, or a BSSMAP HANDOVER REQUEST
ACKNOWLEDGE or a BSSMAP HANDOVER FAILURE.

In the first case, MSC-A shall wait for the radio resources allocation response from MSC-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 triggers in MSC-A one of the following:

- another handover attempt isinitiated by MSC-A;
- optionally the sending of the HANDOVER REQUIRED REJECT.

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

The possible sending of the HANDOVER REQUIRED REJECT message is described in GSM 08.08.
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The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B isasfollows:

08.08 09.02 Notes
Forward HANDOVER COMPLETE MAP SEND END SIGNAL request
message
-bss-APDU(
HANDOVER COMPLETE)
Positive CLEAR COMMAND MAP SEND END SIGNAL response
result -Call Control release 1
Negative CLEAR COMMAND
result -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 a circuit 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 a clearing

indication on its circuit connection with MSC-A.

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

connection between MSC-B and BSS-B.

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

09.02 08.08 Notes
Forward MAP SEND END SIGNAL CLEAR COMMAND
message response
-bss-APDU( - Handover

HANDOVER COMPLETE) Successful
Positive
result
Negative
result

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

MSC-A isasfollows:

08.08 09.02 Notes
Forward HANDOVER FAILURE MAP U -ABORT
message
- Reversion to old
channel
Positive
result
Negative
result
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45.2 Subsequent Inter-MSC Handover back to MSC-A

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

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

BEE-A MEC-B MEC-A

HANDOWVEE
—————————————— >|MAP PREPARE ZSUBSEQUENT
REQUIRED @ |————————————————— ——— ———— -
HAMNDOVEE redqusst

ESE-B

HANDOWEER REQUEST

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

Possible Positive outcomes:

a) successful radio resources allocation:

BEE-A MEC-B MEC-A BEE-E
HANDOWEE REQUEST

ACFNCWLEDCE
{MAP FEEFARE S2UBSEQUENT
HANDCWEER response
HANDCWEER COMMAND

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

BSS-A M3IC-B MaC-A BESE-E

MaAP DPREPARE ESUBEECQUENT

HAMNDCWEE response

ACENCOWLEDGE
MADR FORWARD ACCESS

BIGNALLING request

HANDOWER COMMAND

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:

BEE-A M3C-E MSC-A ES5-B
MAEP PREPARE SUESEQUENT HANDOWVER

REJECT (Note l]l‘

d) component rejection or dialogue abortion performed by MSC-A:
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BEE-A M3C-E

CLEAR COMMAND

MAP CLOSE, MAP U/P ABORT

€) radio resources alocation failure:

BEE-A M3SC-E

REJECT (Note 1)

MAEP PREPARE SUBSEQUENT

ETSI TS 129 010 V3.2.0 (2000-03)

MEC-A ES5-B

MEC-A ES5-B

HANDOWEER FATLURE

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

BEE-A MZIC-R

REJECT (Note 1)

MAFP PREPARE SUBSECQUENT

HAMNDCWEERE response

MAP FORWARD ACCESS

MEC-A BEE-B

Figure 13: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution

(Negative outcome)

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

ESS-E MEC-A M3C-E ESS-A
HAMNDCWER
—————————————— > |MAP SEND END STENAL
COMPLETE = |————— oo —— >
response
CLEAE COMMATD
__________________ >
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.
ESS-E MEC-A M3C-E ESS-A
HAMNDCWER
—————————————— > |MAP SEND END STENAL
COMPLETE =~ |———————————————————————— >
responsea
MAP U/P -ABORT
{ ________________________
CLEAE COMMAMND
__________________ }
(Note 1)

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

completion of the procedure)
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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 as follows:

08.08 09.02 Notes
Forward HANDOVER REQUIRED MAP PREPARE = SUBSEQUENT HANDOVER
message request 1
-target MSC number
BSSMAP information -targetCellld
elements -bss-APDU(
HANDOVER REQUEST)
Positive HANDOVER REQUIRED MAP PREPARE SUBSEQUENT HANDOVER
result response 2
-bss-APDU(
QUEUING INDICATION
or HANDOVER REQUEST
ACKNOWLEDGE or
HANDOVER FAILURE)
Negative HANDOVER REQUIRED REJECT MAP PREPARE SUBSEQUENT 3
result HANDOVER response
equipment failure Unknown MSC
equipment failure Subsequent Handover Failure
equipment failure UnexpectedDataValue
equipment failure Data Missing
CLEAR COMMAND
equipment failure MAP CLOSE
equipment failure MAP U/P -ABORT

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

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its bss-APDU parameter,
identifying the GSM-0806 protocol, either a BSSMAP QUEUING INDICATION, or a BSSMAP HANDOVER
REQUEST ACKNOWLEDGE or a BSSMAP HANDOVER FAILURE.
In the first case, MSC-B shall wait for the radio resources allocation 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 triggers in MSC-B one of the following:

another handover attempt isinitiated by MSC-B;

optionally the sending of the HANDOVER REQUIRED REJECT.

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

NOTE 3: The possible sending of the HANDOVER REQUIRED REJECT message is described in GSM 08.08.

The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A is as follows:

08.08 09.02 Notes
Forward HANDOVER COMPLETE MAP SEND END SIGNAL
message response
Positive
result
Negative
result MAP U/P -ABORT 1

NOTE 1: The abortion of the dialogue ends the handover procedure with MSC-B.
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4.5.3 Subsequent Inter-MSC Handover to third MSC

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

ESS-A MEC-E MSC-A MEC-BT
HANDCOVER
——————————— >|MAP PREPARE SUSEQUENT

REQUIRED |—————————— oo >
HANDOVER request MAP PREPARE

HAMNDOWVEE request

REQUEST

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

Possible Positive outcomes:

a) successful radio resources allocation:

BEE-A MEC-H MIC-A MEC-BT
BSE-BT
HANDOWVER
REQUEST
ACENOWLEDGE
MAEP PEEPAERE HAI‘-IDlﬂ‘-.-’ER
MAP PREPAREE SUBEEQUENT ___;;;E);E;;____
HANDOVER response
HANDOWVER
COMMAND
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b) radio resources allocation queued and successful handover number allocation, if performed. Later successful
radio resources allocation indication:

BEE-A MSC-E MSC-A MEC-ET
BSE-ET
QUEUTNG
INDICAT.
MAP PEREPAEREE HANDOWVEER
MAP PREPAREE SUBEEQUENT __;;;B;E;; _____
HANDOVER response
HANDOWVER
REQUEST
ACENOWLEDGE
MAP PROCESS ACCE%S
MAP FOEREWARD ACCEZSS Siéﬁiiiiﬁé_;;aaést
SIGNALLING request
HANDOWVER
COMMAND

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':
BESE-A M3C-B MEC-A MSC-BT

BSE-ET
MAE PREPARE HAMNDOWVER

response nedgative result
MAP CLOSE

MAEP U/P —-ABORT
MAP PREPARE SUBEEQUENT

HANDOWVEE response nedgative
HANDOWVER result

REQUIEED
EEJECT
(Mote 1)
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d) radio resources alocation failure:

BEE-A MEC-E MEC-A MEC-BT
BEE-RB'
HANDOWER

FATTURE
MAP PREPARE HAMNDOWVEER

MAP PEEPAEE SUBSEQUENT response

HANDOWEE responsse

REQUIRED
EEJECT
Note 13

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

BEE3-A MEC-E MEC-A MEC-BT
BEE-RBT

{QUEUING
INDICAT.

MAFP PREPARE HAMNDOWVER

MAP PEEPAEE SUBSEQUENT response

HANDOWEERE response
HANDOWVEER

FATTURE
MAP PROCEZSE ACCESS

BIGHALLING redquest
MAP FOEWARD ACCESS

BIGHALLING redguest

REQUIRED
EEJECT
(MNote 13

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.
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Positive outcome:

BEE-A ME2C-EH MIC-A MEC-BT
BSE-BT
HANDOWVER

COMPLETE
MAEP ZEND END STGHNAL

MAP ZEMND END SICGMATL

respon=e

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

Negative outcome:

BEE-A MEC-R MIC-A MEC-BT
HANDOWVER BSE-BT
FATTLURE MAPR PROCEZE ACCEES

_____________________ }

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:

09.02 09.02 Notes
Forward MAP PROCESS-SIGNALLING
message request
-bss-APDU( MAP U -ABORT 1
HANDOVER FAILURE)
Positive
result
Negative
result MAP U/P -ABORT 2

NOTE 1: The abortion of the dialogue triggers in 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 dialogue ends the handover procedure with MSC-B.
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45.4 BSSAP Messages transfer on E-Interface

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

04.08/08.08 09.02 Notes
Forward BSSAP messages MAP FORWARD ACCESS
message SIGNALLING 1
request

-bss-APDU (BSSAP messages)

Positive
result 2
Negative
result MAP CLOSE

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 bss-APDU parameter (see Annex A of GSM 08.08 for the description of the set of
BSSMAP messages).

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

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

04.08/08.08 09.02 Notes
Forward BSSAP messages MAP PROCESS ACCESS
message SIGNALLING 1
request

-bss-APDU (BSSAP messages)

Positive
result 2
Negative
result MAP CLOSE
CLEAR COMMAND

equipment failure MAP U/P -ABORT 3

NOTE 1: Complete BSSAP messages to be sent to MSC-A (BSSMAP or DTAP messages) are embedded into the bss-
APDU parameter (see GSM 09.08 for the description of the set of BSSMAP 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, triggers in 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 GSM 08.08. Each BSSMAP message listed in GSM 09.08 being transferred on E-interface shall use the
mechanisms given in subclause 4.5.4 and is described in GSM 08.08.

4551 Encryption Information

A sequence of possible encryption algorithms can be sent to aBSS in Cipher Mode Command or Handover Request.
The BSS chooses one of the listed algorithms and reports this back to the MSC in Cipher Mode Complete or Handover
Request Acknowledge respectively.

The list of algorithms, the ciphering key and the chosen algorithm shall be stored by M SC-B, and the chosen value sent
to MSC-A.
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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 Regquest BSSM AP message (information included).
The Handover Request Acknowledge should in this case contain the indication of the chosen algorithm.
If Ciphering has NOT been performed before Inter-M SC Handover:
- inthe Cipher Mode Command procedure between MSC-A and MSC-B.

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

- the BSSMAP Handover Performed procedure.

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

- the BSSMAP Handover Performed procedure which shall be initiated by MSC-B on reception from BSS-
B of the Handover Complete message (the information being previously 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:

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

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

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

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

- the BSSMAP Handover Performed procedure.
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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 MSC-B on reception from BSS-B
of the Handover Complete message (the information being previously received in the Handover Request
Acknowledge message).

455.3 Classmark

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

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

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

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

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

4554 Downlink DTX-Flag

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

Transfer of Information:
Received by MSC-B from MSC-A in either:

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

- the Handover Request BSSMAP message;
(if the type of resourceis not TCH for speech, the DTX-flag shall not be included).

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

- the BSSMAP Assignment procedure.
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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.

455.6 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.

45.5.7 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 BSSMAP message.

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

- the LSA Information 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 3G TS 23.009. 3G TS 29.010 gives the necessary
information for interworking between the 3G TS 25.413 RANAP protocol, GSM handover procedures and the 3G TS
29.002 MAP protocol. The RANAP protocol is used between the RNS and the 3G-M SC.

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

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

46.1 Basic Inter-MSC Handover

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

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

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

RNE-A 3G-MSC-A MEC-E
RELOCATION
—————————————— >|MAD PREPARE HANDOVER
REQUIRED | ——————— oo mmCmmmm e oo | 4o mm e +

of a handover

regquest Possible Alloc. ‘
+no. in the VLR-E

Figure 21a: Signalling for Basic Inter-MSC Handover initiation (no trace related messages

transferred)
EMNES-A %E{MSC—A MEC-E
REELOCATION
—————————————— > | MAP PEEPARE HANDOWEER
REQUIRED  |————————mm—mmmmmmm—m b I +
regquest (+*%) Possible Alloc.
of a handover
ne. in the VLE-E
i +
BES5—-B
HANDCWEERE EEQUEST
MaC TINWOEE TRACE( j

Figure 21b: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message
transferred)
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*): Tracing invocation has been received from VLR.

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

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

Possible Positive outcomes:

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

EMNE-A JE-MEC-A MSC-R BEE-EB
HANDOWEE REQUEET

ACENOWLEDGE
MAP PREPARE HANDOVER

responsse
RELOCATION COMMAND

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

EMNE-A JE-MBC-A MZC-H BES-EB

MAP PREPARE HAMNDOWER

response

ACENOWLEDGE
I*%IAP PROCERE ACCEZS
EELOCATICHN COMMAND SIGALLING redquest

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

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

EMGZ-A IGE-MEC-A M3IC-B BES-B

MAP PREPARE HANDOVEE response
negative result, MAP CLOSE

MAP U/P-ABORT
EELOCATTION PREPAEREATTION

FATLURE (Note 1)

d) radio resources alocation failure:
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ENE-A JE-MEC-A M3SC-E BEES5-B
HANDOWEER FATLUERE

MAP PREPARE HANDOWEER

responses

EELOCATTION PREFPAERATTION

FATLURE (Note 1)

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

ENE-A 3GE-MEC-A M3SC-E BEES5-B

MAP PREPARE HAMDOWVER

response

MAP PROCESS ACCESS

SIGNALLING redquest
EELOCATION FEEPARATION

FATLURE (Note 1)

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

EME-A IG-MEC-A M3CZ-B BEES-B
RELOCATICON 5
CANCEL

MAE U -ABORT
CLEAE COMMAND

CANCEL ACE

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

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

EMNE-A JE-MEC-A MSC-R BEE-
HAMNDOWEERE COMELETE

Figure 24: Signalling for Basic Inter-MSC Handover completion

Positive outcome:
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ENS-A 3C-MEC-A MICZ-E EZS-E
MAPR SEND END STENAL
_;;;EEE;; _______________ CLEAERE COMMAND
Tete 20T g

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

Negative outcome:

EME-A IG-MEC-A MEC-B BESE-B
MAP U/ P -ABORT

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

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

The handover procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on lu-
Interface to 3G-M SC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by
3G-MSC-A. The sending of the MAP Prepare-Handover request to MSC-B istriggered in 3G-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 HANDOVER REQUEST message is encapsulated in the bsssAPDU MAP parameter of the
Prepare-Handover MAP request. MSC-B can invoke another operation towards the VLR-B (allocation of the handover
number described in 3G TS 29.002).

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

The interworking between Prepare Handover and RELOCATION REQUIRED is as follows:
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25.413 29.002 Notes
Forward RELOCATION REQUIRED MAP PREPARE HANDOVER request
message
-ho-NumberNotRequired 1
BSSMAP information -targetCellld
elements -bss-APDU( 2
HANDOVER REQUEST,
MSC INVOKE TRACE)
Positive RELOCATION CMD MAP PREPARE HANDOVER response
result 3
-handover number
-bss-APDU(
QUEUING INDICATION
or HANDOVER REQUEST
ACKNOWLEDGE)
Negative RELOCATION PREP FAILURE MAP PREPARE HANDOVER 4
result

equipment failure
equipment failure
equipment failure
equipment failure

equipment failure
equipment failure

System Failure

No Handover Number available
UnexpectedDataValue

Data Missing

MAP CLOSE
MAP U/P -ABORT

NOTE 1: The BSSMAP information elements are already stored in 3G-MSC.
The ho-NumberNotRequired parameter is included by 3G-MSC-A, when 3G-MSC-A decides not to use any
circuit connection with MSC-B. No handover number shall be present in the positive result. Any negative
response from MSC-B shall not be due to handover number allocation problem.

NOTE 2:

The process performed on the RANPAP information elements received in the RELOCATION REQUIRED

message is described in the 3G TS 25.413.

NOTE 3:

The response to the Prepare-Handover request can include in its bss-APDU parameter, identifying the GSM

08.06 protocol, either a BSSMAP QUEUING INDICATION, or a BSSMAP HANDOVER REQUEST
ACKNOWLEDGE.
In the first case, 3G-MSC-A shall wait for the radio resources allocation response from MSC-B, transmitted to

3G-MSC-A as described in subclause 4.5.4.

In the second case, the positive result triggers in 3G-MSC-A the sending on lu-Interface of the RELOCATION

NOTE 4:

CMD.

In the third case, the positive result triggers in 3G-MSC-A.
The possible sending of the RELOCATION PREP FAILURE message is described in the 3G 25.413.

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

The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B is as follows:

08.08 29.002 Notes
Forward HANDOVER COMPLETE MAP SEND END SIGNAL request
message
-bss-APDU(
HANDOVER COMPLETE)
Positive CLEAR COMMAND MAP SEND END SIGNAL response
result -Call Control release 1
Negative CLEAR COMMAND
result -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 a circuit 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.
The abortion of the dialogue or the rejection of the component triggers in MSC-B the clearing of its circuit

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

NOTE 2:

connection between MSC-B and BSS-B.
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The interworking between Send End Signal and |U RELEASE COMMAND in 3G_MSC-A isasfollows:

29.002 25.413 Notes
Forward MAP SEND END SIGNAL IU RELEASE COMMAND
message response
-bss-APDU( - Handover

HANDOVER COMPLETE) Successful
Positive
result
Negative
result

The interworking between RELOCATION CANCEL in case of reversion to old channel of the UE and User Abort in

3G-MSC-A isasfollows:

25.413 29.002 Notes

Forward RELOCATION CANCEL MAP U -ABORT
message

- Reversion to old

channel
Positive RELOCATION CANCEL ACKNOWLEDGEMENT
result
Negative
result

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

(described in TS 23.009) requires

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedure is shown in

figures 27 to 31.

RN S-A 3G-MEC-E
RELOCATION
—————————————— >|MAP PREPARE SUESEQUENT
REQUIRED | ————————————————— T

HAMDOWVEE redqusest

MEC-A

BEE-E
HANDOWVEERE REQUEEZET

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

Possible Positive outcomes:
a) successful radio resources allocation:

EMN3-A J=-MEC-B

MADP DPREPAREE ESUBEECQUENT

HAWNDCWEER response
EELCOCATICOHN CMD

ETSI

MEC-A

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

EMN&E-A 3G-MEC-B MEC-A BR5-B

MAPR PREPAREE ESUBEEQUENT

HAMNDCWEERE response

ACENCOWLEDGE
MADR FORWARD ACCESES

BIENALLING request

RELOCATION CMD

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:

EMNE-A IE-MBC-E MEC-A BES-B
MAFP PREPARE SUBSEQUENT HANDOWER

EELCOCATICH PREFP| response nedative result

FATLUEE (MNote 1)

d) component rejection or dialogue abortion performed by MSC-A:

EME-A IE-MBC-E MEC-A BES-B
MAP CLOSE, MAP U/P ABORT
{ ________________________

IT RELEASE

COMMAND

€) radio resources alocation falure:

EMNE-A 3EMEC-B MEC-A EES-B
HANDOWEER FATLURE

MAE PREPARE SUBEEQUENT

FATLURE (Mote 1)
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f) radio resources allocation queued. Later unsuccessful radio resources allocation:

EME-A IE-MBC-E

REELOCATION PREP

FATLURE (Mote 1)

MAP PREPARE EUBSEQUENT

HANDCWEERE responss

MAP FORWARD ACCESS

SIGHNALLING request

MEC-A BES-B

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.

BRE-B MaC-A 3E-MBC-B RNE-A
HANDOVER
—————————————— >|MAP SEND END SIGHMAL
cCcMPLETE [————————————— = =
response
Iu RELEAESE CDMI"LRND}
Figure 30: Signalling for Subsequent Inter-MSC Handover back to MSC-A completion
(Successful completion of the procedure)
NOTE: Positive outcome case shown in figure 9.
BEE-B MaC-A 3IE-MEC-E RNE-A
HANDOVER
—————————————— >|MAP SEND END SICGHAL

COMPLETE

response

MAE U/F —-AEORT

Iu RELEASE COMMAND

Figure 31: Signalling for Subsequent Inter-MSC Handover back to MSC-A completion (Unsuccessful

completion of the procedure)

NOTE: Abnormal end of the procedure which triggers the clearing of all resourcesin 3G-MSC-B.
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The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is asfollows:

25.413 29.002 Notes
Forward REL. REQUIRED MAP PREPARE SUBSEQUENT
message HANDOVER request
-target MSC number
-targetCellld
-bss-APDU(
HANDOVER REQUEST)
RANAP information elements: BSSMAP information elements:
MS Classmark 2 CM2
Source Id Cell Id (serving)
Target Id Cell Id (target)
Cause Cause 1
MS Classmark 3 CM3

info stored/generated

in/by 3G-MSC-B:
Message Type
Channel Type
Speech version

Priority
Interference Band
to be used
Positive RELOCATION CMD. MAP PREPARE SUBSEQUENT
result HANDOVER 2
response
-bss-APDU(
QUEUING INDICATION
or HANDOVER REQUEST
ACKNOWLEDGE or
HANDOVER FAILURE)
RANAP information elements: BSSMAP information elements:
L3 information L3 information
Negative REL. PREP. FAILURE MAP PREPARE SUBSEQUENT 3
result HANDOVER response
equipment failure Unknown MSC
equipment failure Subsequent Handover Failure
equipment failure UnexpectedDataValue
equipment failure Data Missing
lu RELEASE COMMAND
equipment failure MAP CLOSE
equipment failure 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 bss-APDU parameter,
identifying the GSM 08.06 protocol, a BSSMAP QUEUING INDICATION, or a BSSMAP HANDOVER
REQUEST ACKNOWLEDGE or a BSSMAP HANDOVER FAILURE.
In the first case, 3G-MSC-B shall wait for the radio resources allocation response from MSC-A, transmitted to
3G-MSC-B as described in subclause 4.5.4.
In the second case, the positive result triggers in 3GMSC-B the sending on lu-Interface of the RELOCATION
COMMAND.
In the third case, the positive result triggers in 3G-MSC-B the sending of the RELOCATION PREPARATION
FAILURE.

NOTE 3: The possible sending of the RELOCATION PREPARATION FAILURE message is described in 3G TS

25.413.
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The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A is as follows:

08.08 29. 002 Notes
Forward HANDOVER COMPLETE MAP SEND END SIGNAL
message response
Positive
result
Negative
result MAP U/P -ABORT 1

NOTE:  The abortion of the dialogue ends the handover procedure with 3G-MSC-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 3G TS 23.009) does require
one specific interworking casein MSC-A between E-Interface from 3G-M SC-B and E-Interface from M SC-B' other
than the combination of the ones described in subclauses 4.6.1 and 4.6.2.

EMGZ-A IG-MBC-B M3C-& M3C-B'

RELOCATION
——————————— >|MAP PREPARE SUESEQUENT
REQUIRED  |—————————————————J——— >
HANDOVER request MAP PREDARE

HAMNDOWVEE redgusest

REQUEET

Figure 32: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B") initiation
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Possible Positive outcomes:

a) successful radio resources allocation:

ENE-A 3E-MEC-B MEC-& MEC-BT
BES-BT
HANDOWER
REQUEST _
ACENCOWLEDEE
MAaP DPREDPARE HAND&VER
MAP PREPARE SUBSEQUENT ___;;;;;E;;____
HANDOVER response
EELOCATTON
COMMAND

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

EME-2& IE-MEC-E MIC-A MEC-BT
BSE-BT
QUEUTMNG
INDICAT.
MAE PREPARE HAMNDOWVER
MAPR PREPARE SUBEEQUENT <__;;;;;E;; _____
HANDOVER response
HANDOWVER
REQUEST _
ACENOWLEDGE
MAE PROCEZER ACCE%S
MAPR FORWARD ACCEES Siéﬁiiiiﬂé_;;&a;ét
SIGNALLING request
EELOCATTON
COMMAND

Figure 33: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution
(Positive outcome)
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Possible Negative outcomes:
¢) user error detected, or component rejection or dialogue abortion performed by MSC-B':

ENE-A 3EMEC-B MaC-A MEC-BT

BS5-RBT
MAP PREPARE HAMNDOWER

response negative result
MAP CLOSE

MAP U/F —-ABORET
MAP PEEPAEE SUBSEQUENT

HANDOWVEERE response negative
RELOCATICON |result

PEEPARATION
FATLUEE
MNote 1)

d) radio resources alocation falure:
REMNE-A 3G-MEC-B M3C-A M3C-BT

BE5-RB'
HANDOWER

FATTLURE
MAP PREPARE HAMNDOWEER

MAP PEEPAEREE SUBSEQUENT| response

HAMNDOWEERE response
EE LOCAT I oM

PEEPARATION
FATLUEE
(Mote 1)
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€) radio resources alocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources all ocation:

EMNE-A 3E-MBC-B

{RE LoCAT IO
FEREPARATION
FATLUEE
iNote 1)

MIC-A MEC-E"
ESE-E'T
QUEUTING
INDICAT.
MAEP PREPARE HANDOWEER
MAP PREPRPARE ZSUBSEQUENT ;;;BSE;; _______
HANDOVER response
HANDOWER
FAILURE

MAEP FOEWARD ACCEZS

SIGHALLING request

%AP PROCERS ACCE?S
SICGHNALLING redquest

Figure 34: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution (Negative

outcome)

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

Positive outcome:

EMNE-A 3E-MBC-B

IT-RELEASE

MAP SEND END STCGEMAT

respon=e

MEC-A MEC-ET

BSE-ET
HANDOWVEER

COMPLETE
MAE SEND END STGHNAL

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

EME-A JE-MEC-B MEC-A MEC-BT
RELOCATION BSE-BT
CANCEL MAP PROCESE ACCEES

EELOCATION

CANCEL ACE

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 HANDOV ER
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 MS:

29. 002 29. 002 Notes

Forward MAP PROCESS-SIGNALLING
message request

-bss-APDU( MAP U -ABORT 1

HANDOVER FAILURE)

Positive
result
Negative
result MAP U/P -ABORT 2

NOTE 1: The abortion of the dialogue triggers in 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 dialogue ends the handover procedure with 3G-MSC-B.

4.6.4 BSSAP Messages transfer on E-Interface

The handling is described in chapter 4.5.4.

4.7 Inter-MSC Handover (GSM to UMTS)

The general principles of the handover procedures are given in 3G TS 23.009. 3G TS 29.010 gives the necessary
information for interworking between the 3G TS 25.413 RANAP protocol, GSM handover procedures and the 3G TS
29.002 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.

Received RANAP parameters, e.g. cause code or transparent container, are mapped to the appropriate BSSMAP
parameters, e.g. cause code or Handover command.
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The RANAP parameters required for Inter-M SC handover GSM to UMTS are generated from received or stored GSM
parameters.

4.7.1 Basic Inter-MSC Handover

When aMobile Station is handed over between two M SCs, the establishment of a connection between them (described
in 3G TS 23.009) requires interworking between A-Interface, lu-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.

ESS-A MEC-A 3G-MSC-B
HANDOVER
—————————————— >|MAP PREPARE HANDOVER
REQUIRED | ———————————mmmmmm oo 1 B et +

of a handover

ragquest Possible Alloc. ‘
no. in the VLE-BE
+

EMNE-E
RELOCATION REQUEST

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

transferred)
BRa-A %E?—A 3E-MEC-B
HANDOVER
—————————————— > MAP PREPARE HANDOWVER
REQUIEED [ — |l b —— +

request (**] Possikble Alloc.
of a handover
+no. in the VLE-B

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

BEE-A MSC-A J=-MEC-B EMNS-B
EELOCATION REQUEST
ACENOWLEDGE

MAP PREPARE HANDOWVER

responzse

HANDOWEER COMMAMND

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:

ESa-A4 MSC-4 3IE-MSC-E EME-E
MAD PREDPARE HANDOVEERE response
Eeqatlve result, MAP CLOZIE
MAP U/P-ABCRT

EH\IDCNER REQUIRED

EEJECT (MNcte 1)

b) radio resources alocation failure:

BEoa-A MaC-A JIE-MEC-E REME-B

RELOCATION FATLURE

MAP PREPARE HANDOVER

response
HANDOWEERE EREEQUIRED

REJECT (Note 1)

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

BEE-A MIC-A IE-MBC-B FEME-E
HANDOWVER
______________ }
FATTLURE

MAP U -ABORT

IT0 RELEASE COMMAND

Figure 39: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)

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

ETSI



3G TS 29.010 version 3.2.0 Release 1999 53 ETSI TS 129 010 V3.2.0 (2000-03)

BEE-4 MIC-A IE-MBC-B EME-E
EELOCATION CCMPLETE

CLEAER COMMAND

Figure 40: Signalling for Basic Inter-MSC Handover completion

Positive outcome:

BEE-A M3C-A IE-MEC-B EMS-E
MAP SEND END STIGNAL

response IT EELEASE COMMAND

(HNote 23

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

Negative outcome:

BEE-A M3C-A IG-MBZ-E FMNE-E
MAP USP -ABORT

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

NOTE: Frominterworking between MAP and RANAP point of view, when the call is released.

The handover procedure is normally triggered by BSS-A by sending aHANDOVER REQUIRED message on
A-Interface to MSC-A. Theinvocation 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. For compatibility reason, the cell identity of the cell where the call isto be handed
over in 3G_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. 3G_MSC-B can invoke ancther operation towards the VLR-B (alocation of the
handover number described in 3G TS 29.002).

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 HANDOVER REQUEST
message. Note: UMTS supports only CN initiated tracing.
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The interworking between Prepare Handover and HANDOV ER REQUIRED is asfollows:

08.08 29.002 Notes
Forward HANDOVER REQUIRED MAP PREPARE HANDOVER request
message
-ho-NumberNotRequired 1
BSSMAP information -targetCellld
elements -IMSI
-Integrity protection info
-Encryption info
-an-APDU( 2
HANDOVER REQUEST,
MSC INVOKE TRACE) 3
Positive MAP PREPARE HANDOVER response
result 4
-handover number
-an-APDU(
HANDOVER REQUEST
ACKNOWLEDGE or
HANDOVER FAILURE)
Negative HANDOVER REQUIRED REJECT MAP PREPARE HANDOVER 5
result
equipment failure System Failure
equipment failure No Handover Number available
equipment failure UnexpectedDataValue
equipment failure Data Missing
equipment failure MAP CLOSE
equipment failure MAP U/P -ABORT
NOTE 1: The ho-NumberNotRequired parameter is included by MSC-A, when MSC-A decides not to use any circuit

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

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.

The process performed on the BSSMAP information elements received in the HANDOVER REQUIRED
message is described in the GSM Recommendation 08.08.

The process performed on the BSSMAP information elements received in the MSC INVOKE TRACE message
is described in subclause 4.5.5.6.

The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the GSM
08.06 protocol, either a BSSMAP HANDOVER REQUEST ACKNOWLEDGE or a BSSMAP HANDOVER
FAILURE.

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

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

(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the HANDOVER
FAILURE is out of the scope of 3G TS 29.010 and lies in GSM 08.08).

The possible sending of the HANDOVER REQUIRED REJECT message is described in GSM 08.08.
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The interworking between Prepare Handover and RELOCATION REQUEST in 3G_MSC-B is as follows:

29.002 25.413 Notes
Forward MAP PREPARE HANDOVER RELOCATION REQUEST
message request
-ho-NumberNotRequired
-targetCellld
-IMSI
-Integrity protection info
-Encryption info
-an-APDU(
HANDOVER REQUEST,
MSC INVOKE TRACE)
BSSMAP information elements: RANAP information elements:
Channel Type RAB parameters
Cause Cause
SRNC to tRNC container sRNC to tRNC container
info stored/generated
in/by 3G_MSC-B:
CN domain indicator
Positive MAP PREPARE HANDOVER RELOCATION REQUEST ACK
result response
-an-APDU(
HANDOVER REQUEST ACK)
BSSMAP information elements: RANAP information elements:
Layer 3 info tRNC to sSRNC container
Negative MAP PREPARE HANDOVER RELOCATION FAILURE
result response
-an-APDU(
HANDOVER FAILURE)
The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isas follows:
25.413 29.002 Notes
Forward RELOCATION COMPLETE MAP SEND END SIGNAL request
message
-an-APDU(
HANDOVER COMPLETE)
Positive IU RELEASE COMMAND MAP SEND END SIGNAL response
result -Normal release 1
Negative IU RELEASE COMMAND
result -Normal release MAP CLOSE 2
-Normal release MAP U/P -ABORT

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

NOTE 2: The abortion of the dialogue or the rejection of the component triggers in 3G_MSC-B the clearing of its circuit
connection with 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.
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The interworking between Send End Signal and CLEAR COMMAND in MSC-A isasfollows:

29.002 08.08 Notes
Forward MAP SEND END SIGNAL CLEAR COMMAND
message request
-an-APDU( - Handover

HANDOVER COMPLETE) Successful
Positive
result
Negative
result

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

08.08 29.002 Notes
Forward HANDOVER FAILURE MAP U -ABORT
message
- Reversion to old
channel
Positive
result
Negative
result

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 3G 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 procedure is shown in
figures 43 to 47.

BEE-A MEC-B JE-MEC-A

HAMDOWVEER
—————————————— >|MAFP PEEFARE SUBSEQUENT
REQUIRED | ——— 0 ————— —— e
HAMNDOWVEE redguest

ENZ-B

RELOCATION REEQUEST

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

Possible Positive outcomes; successful radio resources allocation:

BES3-A MEC-B JE-MEC-A EMNS-E
EELOCATION EEQUEST
ACENOWLEDGE

{I"IAP FEEFARE S2UBSEQUENT
HANDCWEER response
HANDCWEER COMMAND

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

ETSI



3G TS 29.010 version 3.2.0 Release 1999 57 ETSI TS 129 010 V3.2.0 (2000-03)

Possible Negative outcomes:

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

BEE-A MEC-B JE-MEC-A EMNE-E
MAP PREPARE SUBJEQUENT HANDOWVER

EEJECT (MNote 1)

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

BEE-A MEC-B JE-MEC-A EMNE-E
MAP CLOSE, MAP USP ABORT

¢) radio resources alocation failure:

BEE-A MEC-B JE-MEC-A REMNE-E
RELOCATTCN FATLURE

MAP PREPARE SUBSEQUENT

EEJECT (Note 1)

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

BEE-A MSC-EH JE-MBC-A RMNE-E
HANDOWEER
FATTURE MAP PROCESS ACCESS

STENALLING request IT RELEASE COMMAND

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.

RMS-E 3G-MSC-A MEC-E ESS-A
RELOCATION
—————————————— >|MAP SEND END SIGHAL
COMPLETE =~ |—————————————mmm— >
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.
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ENE-E IG-MEC-A MEC-EB BES-A

MAP USP —-ABORT

(Hote 10

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 MSC-B.

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

08.08 29.002 Notes
Forward HANDOVER REQUIRED MAP PREPARE SUBSEQUENT HANDOVER
message request 1

-target MSC number

BSSMAP information -targetCellld
elements -an-APDU(
HANDOVER REQUEST)
Positive HANDOVER REQUIRED MAP PREPARE SUBSEQUENT HANDOVER
result response 2
-an-APDU(

HANDOVER REQUEST
ACKNOWLEDGE or
HANDOVER FAILURE)

Negative HANDOVER REQUIRED MAP PREPARE SUBSEQUENT 3
result REJECT HANDOVER response

equipment failure Unknown MSC

equipment failure Subsequent Handover Failure

equipment failure UnexpectedDataValue

equipment failure Data Missing

CLEAR COMMAND

equipment failure MAP CLOSE
equipment failure MAP U/P -ABORT

NOTE 1:

NOTE 2:

NOTE 3:

The processing performed on the BSSMAP information elements received in the HANDOVER REQUIRED
message is out of the scope of the present document. The target MSC number is provided to 3G_MSC-A by
MSC-B based on the information received from RNS-B.

The response to the Prepare-Subsequent-Handover request can include in its an-APDU parameter, identifying
the GSM 08.06 protocol, either a BSSMAP HANDOVER REQUEST ACKNOWLEDGE or a BSSMAP
HANDOVER FAILURE.

In the first case, the positive result triggers in MSC-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 HANDOVER REQUIRED REJECT message upon receipt of the HANDOVER
FAILURE is out of the scope of 3G TS 29.010 and lies in GSM 08.08).

The possible sending of the HANDOVER REQUIRED REJECT message is described in GSM 08.08.
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29.002 25.413 Notes
Forward MAP PREPARE SUB HANDOVER RELOCATION REQUEST
message request
-ho-NumberNotRequired
-targetCellld
-an-APDU(
HANDOVER REQUEST,
MSC INVOKE TRACE)
BSSMAP information elements: RANAP information elements:
Cause Cause
SRNC to tRNC container sRNC to tRNC container
info stored/generated
in/by 3G_MSC-A:
CN domain indicator
RAB parameters
Permanent NAS UE id
Encryption info
Integrity protection info
Positive MAP PREPARE SUB HANDOVER RELOCATION REQUEST ACK
result response
-an-APDU(
HANDOVER REQUEST ACK)
BSSMAP information elements: RANAP information elements:
Layer 3 info tRNC to sSRNC container
Negative MAP SUB PREPARE HANDOVER RELOCATION FAILURE
result response

-an-APDU(
HANDOVER FAILURE)

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

08.08 29.002 Notes

Forward HANDOVER FAILURE MAP PROCESS-SIGNALLING
message request

-an-APDU(

HANDOVER FAILURE)
Positive
result
Negative
result
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The interworking between Send End Signal Response and RELOCATION COMPLETE in 3G_MSC-A isasfollows:

25.413 29.002 Notes
Forward RELOCATION COMPLETE MAP SEND END SIGNAL
message response
Positive
result
Negative
result MAP U/P -ABORT 1

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

4.7.3 Subsequent Inter-MSC Handover to third MSC

When a Mobile Station is being handed over to athird MSC, the procedure (described in 3G TS 23.009) does require
one specific interworking case in 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.

BEE-A MSC-E MEC-A J=-MEC-BT

HANDOWVEER
——————————— > |MAPR PREPARE EUBSEQUENT

REQUIRED  |—————————————————T——— >
HANDOVER request MAD DREDARE

HANDOWEER reguest

RENE-B'
RELOCATTON

REQUEET

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

Possible Positive outcomes: successful radio resources allocation:

BEE-A4A M3C-E MEC-A J=-MEBC-BT
ENE-RB’
EELOCATTCMN

REQUEST
ACENCOWLEDGE

|
MAP PREEPARE HANDOWVER

MAP FPEEPAEE SUEBSEQUENT responss

HAMNDOWVEERE response

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

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

BEE-A ME2C-EH MIC-A JE-MBC-BT

ENEZ-ET
MAF PEEPAREE HANDOVER
regponse hegative result
MAP CLOSE
MAP U/P —-ABCOET

HANDOWVER response negative
HANDOWVEER result

EEQUIEED
REJECT
Mote 1)

b) radio resources alocation failure:

BEE-4 MEC-E MIC-A JE-MBC-BT
RNS—BI
EELOCATTCN

FATIURE
MAEP PREPARE HANDOWVEE

MAP PEEPAREE SUBSEQUENT response

HAMDOWEE response

REQUIEED
EEJTECT
iMNote 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:
BoE-A MEC-B MEC-A 3E-MEC-BT
ENE-BT
RELOCATICN
COMPLETE
MAP SEND END BICGHATL
MAP SEND END SIGNAL rééﬁééE _________
response
CLEAFE
COMMAND

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;

BEE3-A MEC-E MBC-A JE-MEC-BT
HANDCWVEER RMNE-R'
FATLUERE MAP PROCESS ACCEERS

IT RELEASE

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.

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:

29.002 29.002 Notes
Forward MAP PROCESS-SIGNALLING
message request
-an-APDU( MAP U -ABORT 1
HANDOVER FAILURE)
Positive
result
Negative
result MAP U/P -ABORT 2

NOTE 1: The abortion of the dialogue triggers in 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.
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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.

NOTE: Handling of (RANAP) Location reporting control is FFS.

4.7.4.1 Assignment

The interworking between the BSSM AP assignment messages in MAP and the RANAP RAB assignment messagesis
asfollows:

29.002 25.413 Notes
Forward MAP PREPARE HANDOVER RAB ASSIGNMENT REQ
message request
-an-APDU(
ASSIGNMENT REQUEST)
BSSMAP information elements: RANAP information elements:
Channel Type RAB parameters
Positive MAP PREPARE HANDOVER
result request
-an-APDU(
ASSIGNMENT COMPLETE RAB ASSIGNMENT RESPONSE
or (positive result)
ASSIGNMENT FAILURE) RAB ASSIGNMENT RESPONSE
(negative result)
BSSMAP information elements: RANAP information elements:
Cause Cause 1
Negative
result MAP U/P —ABORT

NOTE: The mapping of the cause codes between BSSMAP and RANAP is for further study.
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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:

29.002 25.413 Notes
Forward MAP FORWARD ACCESS SIGN. SECURITY MODE CMD
message request
-an-APDU(
CIPHER MODE CMD)
BSSMAP information elements: RANAP information elements:
Encryption information Integrity protection info

Encryption info

Positive MAP PROCESS ACCESS SIGN.
result request
-an-APDU(
CIPHER MODE COMPLETE SECURITY MODE COMPLETE
or
CIPHER MODE REJECT) SECURITY MODE REJECT
BSSMAP information elements: RANAP information elements:
Encryption information Integrity protection info
Encryption info

Cause Cause 1
Negative
result MAP U/P —ABORT

NOTE:  The mapping of the cause codes between BSSMAP and RANAP is for further study.

4.7.5 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 BSSM AP procedures are mentioned to ease the comprehension, their detailed description isthe
scope of GSM 08.08. Each BSSMAP message listed in GSM 09.08 being transferred on E-interface shall use the
mechanisms given in subclause 4.5.4 and is described in GSM 08.08.

4.7.5.1 Encryption Information

Thelist of GSM 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, this will 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 Request 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.
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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 is transferred to 3G_MSC-B in:

- the Handover Request BSSMAP message.
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.

4.7.5.3 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:
This information shall be stored by 3G_MSC-B and is received:
- inthe Handover Request BSSM AP message.
If anew type of resource isto be assigned after Inter-M SC Handover, Classmark Information MAY be included:

- inthe BSSMAP Assignment procedure.

4754 Priority
The parameter shall be stored by 3G_MSC-B and used for generating RAB parameters. It isreceived as detailed below:
Transfer of Information:

Received by 3G_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.

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 UM TS handover.

4.8 Inter-MSC Relocation

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

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 [u-Interface and E-Interface.

The signalling at initiation, execution and completion of the Basic Inter-M SC rel ocation procedure is shown in figures
50 to 54 with both possible positive or negative outcomes.
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Additionally figure 50b shows the possibl e interworking when trace related messages are transparently transferred on
the E-Interface at Basic Inter-M SC Relocation initiation.

REMNG-A IG-MIC-A JE-M3C-B
REELQCATIOMN
—————————————— >|MAP PREPARE HANDOWEER
REQUIRED | ———————— e~ >| pommmm - +
regquest Boszible Alloc. |

of a relocation|
no. in the VLRE-E|
- +

EMN5-E
EELOCATION REQUEST

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

transferred)
RN&-A EG;MSC—A F=>-MEC-E
RELOCATTION
—————————————— > MAP PREPARE HANDOWVER
REQUIEED [ —— — — B I +

request (**] Possible Alloc.
of a relocation
no. in the VLE-B
+

RMNE-E
RELOCATION EREQUEST

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

transferred)
*): Tracing invocation has been received from VLR.
(**): In that case, RELOCATION REQUEST and CN 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 relocation numbers allocation (if performed):

EMNE-A JE-MEC-A IE-MEC-E EME-B
REELOCATION REQUEZT
ACENCOWLEDGE

MAP PREPARE HANDOWVER

response
EELOCATION COMMAND
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Possible Negative outcomes:

a) user error detected, or relocation numbers allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by 3G_MSC-B:

ENE-A JE-MBC-A 3=MEC-B EM5-E

MAP PREPARE HANDOVEE response
negative result, MAP CLOSE
MAP U/P-ABCORT

EELOQCATION PEEPARATION

FATLUERE MAP CLOSE
________________________ :}
b) radio resources alocation failure:
RMNE-A JE-MBEC-A 3E-MEC-B RMN3-H

RELOCATION FATLURE

MAP PREPARE HANDOWVEER

response
EELOCATION PREPAERATTION

FATT.URE

¢) radio resources alocation partial failure (3G_MSC-A decides to reject the rel ocation):

EMNE-A IE-MEC-A JE-MEC-B EMNE-E
EELOCATION EEQUEST
MAP PREPARE HANDOWEER T A&E __________
“response
REELOCATTON PREBAREATTON
FATLURE

d) unsuccessful relocation execution (relocation cancelled):

EMNE-A IE-MBC-A JE-MEC-B EMNE-E
RELCOCATTON

______________ }

CANCEL

MAP U —-ABORT
IT7 RELEASE COMMAND

CANCEL ACEK

Figure 51: Signalling for Basic Inter-MSC Relocation execution (Negative outcomes)
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EMN&E-& 3E-MEC-4 3G-MEC-B ENE-E
EELOCATION COMPLETE

Figure 52: Signalling for Basic Inter-MSC Relocation completion

Positive outcome

ENE-A 3G-MIC-A 3G-MEC-B EN&S-E
MAP SEMD END SIGHAL
response IT REELEASE COMMAND

(Note 1)
Figure 53: Signalling for Basic Inter-MSC Relocation completion (Positive outcome)

NOTE: Frominterworking between MAP and RANAP point of view.

Negative outcome:

EME-A JE-MEC-A JE-MEC-E EME-E
MAP U/P -ABOET

IT RELEARE COI"II"IAND}

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-
Interface to 3G_MSC-A. Theinvocation 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. The RELOCATION REQUEST message is encapsulated in the
an-APDU MAP 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 3G TS 29.002).

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 RELOCATION REQUEST

message.
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The interworking between Prepare Handover and RELOCATION REQUIRED is as follows:

25.413 29.002 Notes
Forward RELOCATION REQUIRED MAP PREPARE HANDOVER request
message
-ho-NumberNotRequired 1
-Channel Type
-an-APDU(
RELOCATION REQUEST, 2
CN INVOKE TRACE)
Positive MAP PREPARE HANDOVER response
result 3
-relocation numbers
-an-APDU(
RELOCATION COMMAND RELOCATION REQUEST
ACKNOWLEDGE
or
RELOCATION PREP FAILURE RELOCATION FAILURE)
Negative RELOCATION PREP FAILURE MAP PREPARE HANDOVER
result
Unspecified failure System Failure
Unspecified failure No Handover Number available
Unspecified failure UnexpectedDataValue
Unspecified failure Data Missing
Unspecified failure MAP CLOSE
Unspecified failure MAP U/P -ABORT

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

The ho-NumberNotRequired parameter is included 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_MSC-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 3G TS 25.413.

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

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

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

The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isas follows:

25.413 29.002 Notes
Forward RELOCATION COMPLETE MAP SEND END SIGNAL request
message
-an-APDU(
RELOCATION COMPL)
Positive IU RELEASE COMMAND MAP SEND END SIGNAL response
result -Normal release 1
Negative IU RELEASE COMMAND
result -Normal release MAP CLOSE 2
-Normal release MAP U/P -ABORT

NOTE 1: The positive empty result triggers the clearing of the Radio Resources on the lu-Interface and the release of
the SCCP connection between 3G_MSC-B and RNS-B. If a circuit connection is used between 3G_MSC-A
and 3G_MSC-B, the 'Normal release' clearing cause shall only be given to RNS-B when 3G_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 triggers in 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.
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The interworking between Send End Signal and IlU RELEASE COMMAND in 3G_MSC-A isasfollows:

29.002 25.413 Notes
Forward MAP SEND END SIGNAL IU RELEASE COMMAND
message request
-an-APDU( - Successful

RELOCATION COMPLETE) Relocation
Positive
result
Negative
result

The interworking between RELOCATION CANCEL in case of relocation cancelled and User Abort in 3G-MSC-A is

as follows:
25.413 29.002 Notes
Forward RELOCATION CANCEL MAP U -ABORT
message
- Relocation
cancelled
Positive RELOCATION CANCEL ACKNOWLEDGEMENT
result
Negative
result
4.8.2 Subsequent Inter-MSC Relocation back to 3G_MSC-A

When a Mobile Station is being relocated 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.

EMNE-A
REELOCATTION
REQUIRED

———>|MAP PEEPARE GSUEBSEQUENT

JE-MIC-BE IE-MEC-A

HANDOWEE reguest

RMNE-E
RELOCATION EREQUEST

Figure 55: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A initiation

Possible Positive outcomes; successful radio resources allocation:

ENE-A J=-MEC-B 3

HANDCWEERE response
EELOCATION COMMAND

Figure 56: Signalling for Subsequent Inter-MSC Relocation
outcome)

ETSI
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Possible Negative outcomes:

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

REMNE-A 3E-MSC-E IG-MISC-A ENZ-E
EAP PREPARE S2UBSEQUENT HANDOVEER
EELDCATION FEEFPE regsponse hegatlive result

FATLURE (Note l]i

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

ENE-A 3E-MEC-B IGE-MBC-A4 RMNE-E
MAP CLOSE, MAP U/P ABORT

¢) radio resources alocation failure:

ENE-A J=-MEC-B JE-MEC-A EMZ-E
RELCOCATTON FATLURE

MAP PREPARE SUBSEQUENT

FATT.URE

d) radio resources alocation partial failure (3G_MSC-A decides to reject the rel ocation):

ENE-A J=-MEC-B JE-MEC-A EMNZ-E
RELCOCATTON REQUEST
MAP PREPARE SUBSEQUENT ____;LEE ___________
RELOCATION PREP|  HANDOVER response
FATLURE

€) unsuccessful relocation execution (relocation cancelled):

ENE-A JE-MEC-E JE-MBC-A EME-B
RELOCATION
______________ }
CANCEL MAP PROCEGSS ACCESS
________________________ }
SIGNALLING request IT RELEASE COMMAND

MAP FOREWARD ACCESS

EELOCATTON SIGNALLING request

CANCEL ACK

Figure 57: Signalling for Subsequent Inter-MSC Relocation back to 3G_MSC-A execution
(Negative outcome)
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RNS-A 3G-MSC-E 3G-MSC-A RNS-B
RELOCATION
MAP SEND END SIGHAL o — o
E e COMPLETE
responsea

IT 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.

EME-2 JE-MEBC-B IE-MEC-A EMNE-E
MAE U/P —-ABORT

(Note 1)

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 as follows:

25.413 29.002 Notes
Forward REL. REQUIRED MAP PREPARE SUBSEQUENT HANDOVER
message request
-target MSC number
RANAP information -an-APDU( 1
elements RELOCATION REQ)
Positive MAP PREPARE SUBSEQUENT HANDOVER
result response 2
-an-APDU(
RELOCATION CMD. RELOCATION REQUEST
ACKNOWLEDGE
or
RELOCATION PREP FAILURE RELOCATION FAILURE)
Negative REL. PREP. FAILURE MAP PREPARE SUBSEQUENT
result HANDOVER response
Unspecified failure Unknown MSC
Unspecified failure Subsequent Handover Failure
Unspecified failure UnexpectedDataValue
Unspecified failure Data Missing
lu RELEASE COMMAND MAP CLOSE
MAP U/P —ABORT
Unspecified failure
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 MSC 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 include in its an-APDU parameter, identifying
the 3G TS 25.413 protocol, a RANAP RELOCATION REQUEST ACKNOWLEDGE or a RANAP
RELOCATION FAILURE.

In the first case, the positive result triggers in 3G_MSC-B the sending on lu-Interface of the RELOCATION
COMMAND.

In the second case, the positive result triggers in 3G_MSC-B the sending of the RELOCATION
PREPARATION FAILURE.
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The interworking between RELOCATION CANCEL and MAP Process Signalling Request in 3G_MSC-A isas

follows:
29.002 25.413 Notes

Forward MAP PROCESS-SIGNALLING IU RELEASE COMMAND
message request

-an-APDU(

RELOCATION CANCEL)
Positive MAP FORWARD-SIGNALLING IU RELEASE COMPLETE
result request

-an-APDU(

RELOCATION CANCEL ACK)
Negative
result

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

follows:
25.413 29.002 Notes

Forward RELOCATION CANCEL MAP PROCESS-SIGNALLING
message request

-an-APDU(

RELOCATION CANCEL)
Positive RELOCATION CANCEL ACK MAP FORWARD-SIGNALLING
result request

-an-APDU(

RELOCATION CANCEL ACK)
Negative
result

The interworking between Send End Signal Result and RELOCATION COMPLETE in 3G_MSC-A isasfollows:

25.413 29.002 Notes

Forward RELOCATION COMPLETE MAP SEND END SIGNAL

message response

Positive

result

Negative

result MAP U/P -ABORT 1
NOTE: The abortion of the dialogue ends the relocation procedure with 3G_MSC-B.
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4.8.3 Subsequent Inter-MSC Relocation to third MSC

When a Mobile Station is being rel ocated to a third MSC, the procedure (described in 3G TS 23.009) does require one
specific interworking casein 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.

RNE-A 3G-MEC-E 3G-MSC-A 3G-MSC-BT
RELOCATION
——————————— >|MAP PREPARE SUESEQUENT
REQUIRED |————————————— ol >
HANDOVER request MAP PREPARE

HAMDOWEE redguest

REQUEST

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

Possible Positive outcomes: successful radio resources allocation:

EMNE-A JE-MEC-E IE-MBC-A JE-MEC-BT
RNE-BT
RELDCATID&
REQUEST
ACENOWLEDGE
MAFP PREPAEREE HEND&VER
MAP PREEPARE SUEEEQUENT ___;;;BSE;;____
HANDOVER response
REELOCATTCN
COMMAND

Figure 61: Signalling for Subsequent Inter-MSC Relocation 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 3G_MSC-B":

EME-A JE-MEC-B IE-MEC-A JE-MEC-BT

RMNE-R'
MAE PREPARE HANDOWVER

response nedgative result
MAP CLOSE

MAEP U/P —-ABORT
MAP PREPARE SUBEEQUENT

HANDOWEE response nedgative
RELOCATION |result

PEEDRARATTON
FATLURE

b) radio resources alocation failure:

EMGE-A 3G-MEC-B JE-MBC-A4 3JE-MEC-BT
EN&-B'
RELOCATI N
FAILURE
EAP PREPARE HAMNDOWVER

EAP PEEPARE SUBSEQUENT| response

HANDOWEER response
EELOCATTICN

PEEDARATTON
FATLURE

¢) radio resources alocation partial failure (3G_MSC-A decides to reject the rel ocation):

EMNE-A JE-MEC-E IG-MEC-A JE-MEC-BT
RNS—BI
EELOCATTON

REQ ACK
MAFP PREPARE HANDOVER

MAP PREPAEREE SUESEQUENT| response
HAMNDOWEER response
EELOCAT T ON
PRE PAEAT IO
FATLURE

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

ENE-A JE-MEC-B IE-MEC-A JE-MEC-BT
RMNE-R'
EELOCATTCOM

COMPLETE
MAP SEND END STIGNAL

MAP SEND END SIGNATL regquest

response
I RELEASE

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

Negative outcome:

RME-A 3G-MSC-E 3G-MEC-A 3G-MESC-B'
RELOCATION RMS-E'
——————————— >
CANCEL MAP PROCESS ACCESS

MAP FOEREWARD ACCEES IT RELEAZE

EELOCATION SIENALLING requeast COMMAND

CANCEL ACE

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.
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The specific interworking casein 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 Notes

Forward MAP PROCESS-SIGNALLING
message request

-an-APDU( MAP U -ABORT 1

RELOCATION CANCEL)

Positive MAP FORWARD-SIGNALLING
result request

-an-APDU(

RELOCATION CANCEL ACK)

Negative
result MAP U/P -ABORT 2

NOTE 1: The abortion of the dialogue triggers in 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 relocation 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.

25.413 29.002 Notes
Forward RANAP messages MAP FORWARD ACCESS
message SIGNALLING 1
request

-an-APDU (RANAP messages)

Positive
result 2
Negative
result MAP CLOSE

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

25.413 29.002 Notes
Forward RANAP messages MAP PROCESS ACCESS
message SIGNALLING 1
request

-an-APDU (RANAP messages)

Positive
result 2
Negative
result MAP CLOSE
IU RELEASE COMMAND

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 arrive in 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, triggers in 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 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
3G_MSC-B. The relevant 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 given in
subclause 4.8.4 and is described in TS 25.413.

485.1 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 Reguest Acknowledge respectively.

The 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 Relocation:
- 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 Relocation:
- 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 RN'S chooses one of the listed algorithms and reports this back to the 3G_MSC in Security Mode
Complete or Relocation Reguest Acknowledge respectively.

The list of algorithms, the ciphering key and the chosen algorithm shall be stored by 3G_MSC-B, and the chosen value
sent to 3G_MSC-A.
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Transfer of Information:

If ciphering 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.

Ciphering control towards 3G_MSC-B:
If Ciphering has been performed before Inter-M SC Relocation:
- 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 Relocation:
- 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 Relocation in 3G_MSC-B.
Transfer of information:
Received by 3G_MSC-B from 3G_MSC-A in;
- The Relocation Request RANAP message.
If anew type of resource isto be assigned after Inter-M SC Relocation, this can be made with:

- The RAB Assignment Request RANAP message.

4.85.4 Channel Type
The parameter shall be stored by 3G_MSC-B and used for intra-MSC UMTS to GSM handover.
Transfer of information:

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

- The Prepare Handover Request MAP message.
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4.8.6  Overview of the Technical Specifications 3GPP interworking for the
Inter-MSC Relocation
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Annex A (informative):

Change history

Change history

TSG CN# _ [Spec Version [CR <Phase> [New Version |Subject/Comment

Sept 1999 |GSM 09.10 |7.0.0 Transferred to 3GPP CN

CN#04 29.010 R99 3.0.0 Approved by mail exploder at CN#04
CN#06 29.010 3.0.0 001 R99 3.1.0 UMTS / GSM Interworking

CN#06 29.010 3.0.0 002 R99 3.1.0 Addition of LSA Information message
CN#07 29.010 3.1.0 003r1  [R99 3.2.0 UMTS / GSM Interworking

CN#07 29.010 3.1.0 004r1  [R99 3.2.0 GSM / UMTS Interworking

CN#07 29.010 3.1.0 005 R99 3.2.0 UMTS/UMTS Handover
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