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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.

ETSI
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1

Scope

The scope of the present document is:

i) to provide adetailed specification for the interworking between information elements contained in layer 3
messages sent on the MS-M SC interface (Call Control and Maobility Management parts of 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 a detailed specification for the interworking between information elements contained in BSSMAP
messages sent on the BSC-M SC interface (3GPP TS 48.008) 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 adetailed specification for the interworking between information elements contained in BSSMAP
messages (3GPP TS 48.008) and RANAP (25.413)

iv) to provide a detailed specification for the interworking asin i) and ii) above when the M SC 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 3GPP TS 49.008. 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 this text, constitute provisions of the present

document.

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

non-specific.

» For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. 1n the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1]
[2]
(3]
[4]

(5]

[6]

[7]

[9]
[10]

3GPP TS 21.905:
3GPP TS 23.009:
3GPP TS 23.040:

3GPP TS 24.008:
3".

3GPP TS 24.010:
aspects’.

3GPP TS 24.011:
interface".

3GPP TS 25.413:
3GPP TS 27.001:
3GPP TS 29.002:
3GPP TS 29.007:

"3G Vocabulary”.
"Handover procedures’.
"Technical realization of the Short Message Service (SMS) Point to Point (PP)".

"Mobile Radio Interface Layer 3 specification; Core Network Protocols-Stage

"Mobile radio interface layer 3 Supplementary services specification - General

"Point-to-Point (PP) Short Message Service (SMS) support on mobile radio

"luinterface RANAP signalling".
" General on Terminal Adaptation Functions (TAF) for Mobile Stations (MS)".
"Mobile Application Part (MAP) specification”.

"General requirements on interworking between the Public Land Mobile

Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched
Telephone Network (PSTN)".

ETSI
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[11] 3GPP TS 29.011: "Digital cellular telecommunications system (Phase 2+); Signalling interworking
for supplementary services'.

[12] 3GPP TS 48.008: " Mobile Switching Centre - Base Station System (MSC - BSS) interface Layer
3 specification”.

[13] 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)".

[14] 3GPP TS 49.008: " Application of the Base Station System Application Part (BSSAP) on the E-
interface".
[15] 3GPP TS 29.108: "Application of the Radio Access Network Application Part (RANAP) on the
E-interface"
[16] 3GPP TS 23.071: " Location Services (LCS); (Functional description) — Stage 2"
[17] 3GPP TS 23.171: "Functional stage 2 description of location servicesin UMTS"
1.2 Abbreviations

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

2

2.1

Classification of interworking cases

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):

2.2

forward new TMSI;
provide IMSI;
obtain IMEI,

check IMEI,
authenticate;

trace subscriber activity.

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;

- location services.

ETSI
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3 Interworking in the MSC, Transparent case

3.1 General

When the MSC receives a forward message from the BSS (possibly forwarded transparently from the MS), it will
invoke the desired MAP service and establish a cross reference between the BSSAP procedure and the MAP procedure
in order to return the result of the operation to the BSS (which may forward it transparently to the MS. The cross
reference is deleted when the M SC terminates the MAP procedure.

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

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

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

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

ETSI
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These principles are illustrated in figure 1.

04.08 (08.08) MAP service
forward nessage request
------------ > e e e a2 >
B + B +
| i nfornation| | par anet er
| elenment | | |
R + one-to-one R +
Homm o= S e e e e e e eeeeemam oo > - -+
mappi ng
MAP service
positive ack response
Commmmmeeeas Cemmmmmeeas
Fecmmmeeea + Feemmeee +
| i nfornation| | par anet er
| elenent | | |
R + one-to-one R +
+eeen- T rreee <----+
mappi ng
negative
negative cause response
Cmmmmmmeaa Cmmmmmmea
B + B +
| cause | | cause
LR + one-to-one or many-to-one  +--------- +
+-ee-- T <----+
mappi ng

Figure 1: lllustration of mapping principles in the MSC

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

| 04.08 or 08.08 09. 02 | Not es
_________________________________________________________ oee--
Forward | MS/BSS to MSC MSC to VLR |
message | nmessage nhamne MAP servi ce request

| infornation elenent 1 <---> paraneter 1 |

| infornation elenent 2 <---> paraneter 2 |
________ e
Positive| MSC to MS/ BSS VLR to MsC
result | message nane posi tive response

| infornation elenent 1 <---> paraneter 1 |

| infornation elenent 2 <---> paraneter 2 |
________ e
Negati ve| MSC to MS/ BSS VLR to MsC |
result | nessage nane negati ve response

| cause 1 <---> cause 1 |

| cause 2 <---> cause 2 |

| cause 3 <---> MAP_U P_ABORT |

| cause 3 <---> MAP_NQOTI CE

| cause 3 <---> MAP_CLOSE |
________ s

Equivalent mapping principles apply for operations invoked by the VLR towards the BSS'MS. 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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Forward |
message |

GW ( ROUTEI NG AREA
UPDATE REQUEST)

M5 cl assnmark 1

M5 cl assmark 4

GPRS Ci pheri ng
key seq nunber

Mobi I e station
identity

ad routeing area
identification

GW ( ROUTEI NG AREA
UPDATE ACCEPT)

Posi ti ve|
results |
|
Rout ei ng area
identification
Mobil e station
identity
Mobil e station
Rej ect: | MBI unknown
in HLR
MSC t enpor ari
not reacheabl
GW ( ROUTEI NG AREA
UPDATE REJECT)

Rej ect :

Negati ve|
results |
|
| Network failure
| GPRS services
| not allowed in
| this PLMN
| GPRS servi ces
| not al | owed
| GPRS services and
| non GPRS services
| not al | owed
| GPRS services
| not al | owed
| GPRS servi ces and
| non- GPRS servi ces
| not al | owed
| MS identity cannot
| be derived by
| the network
|
| GPRS services not
allowed in this
PLMN
LA not all owed
Roani ng not al | owed
inthis LA
No Suitable cells in
| ocation area
GPRS services not
allowed in this
PLMN
Il'legal MS
Il'legal ME
Network failure
Network failure
Network failure
Network failure
Network failure

ETSI

MAP_UPDATE_GPRS
LOCATI ON r equest

MAP_UPDATE_GPRS
LOCATI ON response

ly
e
MAP_UPDATE_GPRS
LOCATI ON response

Unknown HLR

Unknown subscri ber
(no GPRS subscription)
Unknown subscri ber

(1 M8l unknown)

Unknown subscri ber
(no GPRS subscription)
Unknown subscri ber

(1 M8l unknown)

Roami ng not al | owed:
PLMN not al | owed

|
I
|
|
Qper at or |
det erm ned barring|
System Fai l ure
Unexpect ed data val ue
MAP_U/ P_ABORT
MAP_NOTI CE

MAP_CLCSE
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NOTE 1: The mobile station identity isinserted by the SGSN if the SGSN wants to deallocate or re-allocate a P-
TMSI. If the SGSN wants to deallocate the P-TMSI it shall include the IMSI. If the SGSN wants to re-
alocate the P-TMSI it shall include the new P-TMSI. If aP-TMSI isincluded, the MS shall respond with
aROUTEING AREA UPDATE COMPLETE message.

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

NOTE 3: Thisreject causeisinserted on the positive response by the SGSN if the SGSN receives a BSSAP+
LOCATION UPDATE REJECT message from the VLR indicating in the reject cause IMSI unknown in
HLR. Only used in the Combined Routeing and Location Area procedure.

NOTE 4: Thisreject cause isinserted on the positive response by the SGSN if the SGSN does not receive any
response from the VLR to a previous BSSAP+ LOCATION UPDATE REQUEST message. Only used in
the Combined Routeing and L ocation Area procedure.

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

NOTE 6: The HLR shall send Unknown subscriber with diagnostic value No GPRS subscription if the HLR
indicates that there is an error in the type of subscription (i.e. SGSN requests service for anon-GPRS only
subscriber).

NOTE 7: The HLR shall send Unknown subscriber with diagnostic value IMSI unknown if the HLR indicates that
the IMS| 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 anon-GPRS only
subscriber). Used in the Combined Routeing and Location Area procedure.

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

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

NOTE 11 The ‘No Suitable cellsin location area’ error is generated when the M S has access to only part of the
PLMN, but where there may also be suitable location areas available. The M S retries on another location
area.

3.3 Authentication

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

MS MSC VLR

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 M SC shall terminate the MAP procedure withaMAP_U_ABORT. The same appliesif
the M S does not respond to an AUTHENTICATION REQUEST message.
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| 04.08 09. 02 | Not es
________ e
Forward | AUTHENTI CATI ON REQUEST MAP_AUTHENTI CATE |
message | request [

I I

| RAND RAND |

| |

| Ciphering key seq CKSN |

| nunber [
________ e F
Backwar d| AUTHENTI CATI ON REQUEST MAP_AUTHENTI CATE |
result | response |

I I

| SRES SRES I
________ N DD IR

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

message.

3.4 Retrieval of the IMSI from the MS

The VLR may request open identification of an MS witha MAP_PROVIDE_IMS] request.

The mapping of information elementsis as follows:

| 04.08 09. 02 | Not es
________ s e
Forward | | DENTI TY REQUEST MAP_PROVI DE_| VS |
nessage | request |

| Identity type |

| set to: | M | 1
________ s s
Backwar d| | DENTI TY RESPONSE MAP_PROVI DE_| MBI |
result | Mbile ldentity (IMSl) response |
________ I IR

NOTE 1: The INVOKE does not carry any parameters. The identity typeisinferred from the invoke name.
The MSC shall return aMAP_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.

3.5 Reallocation of TMSI

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

If there is no radio connection to the MS when the M SC receives the MAP service request, the MSC shall ignore the
message.
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Backwar d|
result |

3.6

Mobil e identity

Locati on area
identification

TMSI REALLOCATI ON
COWLETE

MAP_FORWARD_NEW TNVEI
request

TVSI

MAP_FORWARD_NEW TMSI
response

Retrieval of the IMEI from the MS

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

signalling is the same.

The mapping of information elementsis as follows:

| 04.08
-------- ¥
Forward |
nmessage | | DENTI TY REQUEST
I
| Identity type
| set to: | MEl
-------- }
Backwar d|
result | |DENTITY RESPONSE
|
|
| Mobile Identity
| (1 MVE)
1

(MAP_CHECK_ | MEI request
( or
(MAP_OBTAI N | MEI request

(MAP_CHECK_| MEI response
( or
(MAP_OBTAI N_I MEI response

I VEI

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 also returns the equipment statusto the VLR in
the MAP_CHECK _IMEI response, after a successful dialogue with the EIR using the IMEI received from

the MS.

The MSC shall terminate the MAP dialogue with the VLR usingaMAP_U_ABORT if:

- thereisno RR connection with the MS when the MAP service request is received;

- thereisno response from the MS.

NOTE:

BSSMAP Cipher Mode Command.

3.7

Tracing subscriber activity

The MSC can aso obtain the IMEI from a phase 2 MS by including appropriate information in the

The VLR may request the MSC and/or BSS to record data about the current transaction with an MS.
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| 08.08 09. 02 | Not es
________ e
Forward | MSC | N\VOKE TRACE MAP_TRACE_SUBSCRI BER _ |
nmessage | ACTIVITY request |

I I

| Trace type Trace type |

| Triggerld - |

| Trace reference Trace reference |

| Transactionld - |

| Mobile identity(lMsl) | MBI | 1

| Mobile identity(lMEl) | MEI | 1

| ovod ovel d [
________________________________________________________ e
Backwar d| none none |
result | |
________ T IR

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 3GPP TS 49.008.

4.2

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.

Outgoing call set-up (MS originating call)
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WS MSC VLR
CM SERVI CE REQUEST

| Possi bl y
| identification procedure/|
| authentication procedure |

L e e e e e e e e e e e e e e m e m e m e m - ==
(Note 1)
MAP_PROCESS ACCESS REQUEST response
CM SERVI CE ACCEPT o m e
S positive result (Note 1)

(Note 2)
Cl PHER MODE COMVAND

(Note 2)
Cl PHER MODE COWPLETE

CM SERVI CE REJECT e m e
Semmmmmmmmm e negative result, MAP_U P_ABORT,
(Note 4) MAP_NOTI CE, MAP_CLOSE
SETUP (Note 5)
----------------------- > MAP_SEND_| NFO_FOR_OUTGOl NG _CALL
.................................. >
request

MAP_COVPLETE_CALL request

CALL PROCEEDI NG e e
Lo e e e e e e e e e m i — -
MAP_SEND_| NFO FOR_OUTGOI NG CALL
RELEASE COWMPLETE O e R T
R TR response, MAP_U/ P_ABORT,
(Note 6) MAP_NOTI CE, MAP_CLOSE

Figure 3: Part of outgoing call set-up sequence

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

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

NOTE 4: CM SERVICE REJECT issent asaresult of a user 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 auser error parameter in the
MAP_SEND_INFO_FOR_OUTGOING_CALL response, or termination of the MAP dialogue.

The procedure can be considered in two parts. the handling of the CM SERVICE REQUEST and the handling of the
SETUP request.
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The procedure is initiated by the MS sending a CM SERVICE REQUEST message. The MSC will forward the service
request to the VLR inthe MAP_PROCESS ACCESS REQUEST request. The VLR may then invoke other operations,
e.g. authentication and identification. These operations are defined in subclauses 3.4 and 3.5.

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

MAP_PROCESS ACCESS REQUEST response. If the request is for afirst MM-connection and ciphering is required,
the MAP_PROCESS ACCESS REQUEST 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 M S. After cipher mode setting has been completed or the CM SERVICE
ACCEPT message has been returned, the M S 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 towardsthe M S.

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

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

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

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

The conversion of information elementsis as follows:
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| 08.08/04.08 09. 02 | Not es
________ e
Forward | COWMPLETE LAYER 3 INFO MAP_PROCESS ACCESS |

| (CM SERVI CE REQUEST) REQUEST request |

I I

| CM Servi ce type CM Servi ce type | 1

| Ci phering key CKSN |

| sequence nunber |

| Mobil e identity TMSI or | Msl or | MEI |

| Mobil e station |

| Cl assmark 2 - |

I I

| Cell identifier Current LA Id | 4

| Chosen channel - |

| - Access Connection |

| St at us | 3
R P PeEET F----
Posi tive| DTAP(CM SERVI CE ACCEPT) MAP_PROCESS ACCESS_ |
result | REQUEST r esponse | 2
________ e
Negati ve| DTAP(CM SERVI CE REJECT) MAP_PROCESS ACCESS |
result | REQUEST r esponse |

| |

| I MBI unknown in VLR Uni dentified |

| Subscri ber |
[ | Request ed service ?2????7?7? |

| option not |

| subscri bed |1

| Il'legal ME I'l'l egal equi pnent |

| Net work failure System failure |

| Net work failure MAP_U/ P_ABORT |

| Network failure MAP_NOTI CE |

| Network failure MAP_CLOSE |
________ e

| DTAP( AUTHENTI CATI ON MAP_PROCESS_ACCESS_ |

| REJECT) REQUEST r esponse |

| |

| I'l'l egal subscriber |
________ s E

NOTE 1: Indicates, inthis case, a mobile originating call establishment or an emergency call establishment.
NOTE 2: TheCM 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 | Not es
________ e
Forward | SETUP MAP_SEND | NFO_FOR _ |
nmessage | QUTGO NG _CALL request |

I I

| BC repeat indicator - |

| Bearer capability 1 - | 3

| Bearer capability 2 - | 3

| Calling party subaddress - |

| Called party BCD nunber Cal | ed Nunber |

| Called party subaddress - |

| LLC repeat indicator - |

| Low layer conpatibility I - |

| Low layer conpatibility 11 - |

| HLC repeat indicator - |

| High layer conpatibility i - |

| High layer conpatibility ii - |

| - Bearer service | 3

| - Tel eservi ce | 3

| Facility - | 1

| - CUG i ndex | 4

| - Suppress pref CUG | 4

| - Suppress CUG OA | 4

| User-user - |

| SS version - |

| CLIRO flag - |
e e RRRACEELITLEISTEREE f---
Posi tive| |
result | | 2
R T L LI F----
Negati ve| RELEASE COWPLETE MAP_SEND | NFO_FOR _ |
result | QUTGO NG _CALL response|

I I

| TS GSM 04. 10 Call Barred |

| Barring Service |

| Active |

| Operator determ ned Call Barred |

| barring Qper at or Det er mi ned|

| Barring |

| Network out of order Data M ssing |

| Network out of order Unexpected Data Val ue |

| Network out of order System Fai |l ure |

| Bearer capability Bearer service not |

| not authorized provi si oned |

| Bearer capability Tel eservi ce not |

| not aut horized provi si oned |

| [User not nenmber of CUG CUG reject |

| |

| Network out of order MAP_U/ P_ABORT |

| Network out of order MAP_NOTI CE |

| Network out of order MAP_CLOSE |
________ N DU IR

NOTE 1: If the Facility |E contains CUG information, the CUG information is transferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL service; any other information contained in a Facility 1E
istransferred to the VLR in aMAP Supplementary Services related service.

NOTE 2: The call setup parameters retrieved from the VLR are not sent to the MS. The parameters are carried in
the MAP_COMPLETE_CALL service.

NOTE 3: The bearer capabilities can be used to derive the bearer/tele service.

NOTE 4: CUG information is derived from the contents of the Facility IE.
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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.

M5 MSC VLR

o e e e e e e eaaa - +

| Info retrieval |

o +

MAP_PAGE request or
PAGE REQUEST o e
S L VAP_SEARCH_FOR_MB request
(Note 1)

PAG NG RESPONSE

L +
Possi bl'y |
| authentication procedure |
B S +
MAP_SET_Cl PHERI NG_MODE r equest
Lo m e e e e e e e e e e e e e e e e e e e e mm =
(Note 3)
MAP_PROCESS_ACCESS_REQUEST r esponse
Cl PHER MODE COMMAND L LT
S L L positive result (Note 4)
(Note 3)

Cl PHER MODE COVPLETE

MAP_FORWARD NEW TMBI r equest

SETUP g
=
MAP_SEND_| NFO_FOR | NCOM NG _CALL
RELEASE COVPLETE O
e response negative result,
(Note 6) MAP_U/ P_ABORT, MAP_NOTI CE, MAP_CLOSE

Figure 4: Incoming call set-up

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

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

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

NOTE 6: RELEASE COMPLETE issent asaresult of auser error parameter in the
MAP_SEND_INFO_FOR_OUTGOING_CALL response, or termination of the MAP dialogue.
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The paging procedure is controlled by the VLR. It may be followed by authentication (subclause 3.4), ciphering
(subclause 4.4) and reallocation of TM Sl (subclause 3.6). The SETUP message is sent when the
MAP_COMPLETE_CALL request isreceived.

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
request and the BSSMAP PAGING REQUEST message is as follows:

| 08.08/04.08 09. 02 | Not es
________ e
Forward | PAG NG REQUEST MAP_PAGE request or |
message | MAP_SEARCH FOR_MS request |
I I
| 1Nl | VI |
| T™BI TVBI | 1
| Cell identifier Stored LA Id |
| list I
________ e
Backwar d| COWPLETE LAYER 3 INFO  MAP_PROCESS_ACCESS_ |
message | (PAG NG RESPONSE) REQUEST request [
I I
| - CM service type | 2
| Gi phering key CKSN |
| sequence nunber |
| Mobil e identity TMSI or | Msl |
| Mobi I e station |
| cl assmark 2 - |
| Cell ldentifier Current LA Id | 3
| - Access connection |
| status |
| Chosen channel - |
________ T AR
NOTE 1: If TMSI isincluded, the TMSI is used as the mobile identity in the GSM 04.08 PAGE REQUEST
message, otherwise the IMSI is used as the mobile identity.
NOTE 2: Inthiscasethe MAP CM service typeis 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

The interworking is as follows:

| 08.08 09. 02 | Not es
________ e
Forward | Cl PHER MODE COMMAND MAP_SET_Cl PHERI NG MODE |

| request |

| |

| G pher node setting Ci phering node |

| Encryption infornation Kc | 1
________ e
Positive| Cl PHER MODE COWPLETE None |
result | |
TRt A e LR LLEE T EERI LRI ERRE f----
Negative| Cl PHER MODE REJECT None |
result | [
________ T E

NOTE 1: Thekey Kc is passed through the BSSto the BTS, but is not passed to the MS.
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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 3GPP TS 48.008 handover protocol and the 3GPP TS 29.002 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 procedureis shown in figures 5 to
10 with both possible positive or negative outcomes.

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

BSS- A MSC- A MSC- B
| |
| HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQUI RED IR T ——— S| Ao +
request | Possible Alloc. |

I

[

|

|

| | of a handover |
| |no. in the VLR B|
|

|

I

[

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

BSS- A MBC- A MSC- B
| BSC | NVOKE TRACE
|- >

|

|

I

|

REQUI RED [ =mmmmm e >|

request (*) | | Possible Alloc. |
| | of a handover |
| |no. in the VLR B|
|

|

I

|

HANDOVER REQUEST |

[
| BSC | N\VOKE TRACE |
[~ ommmmmm 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 AN-
APDU parameter.

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

[ (*)

| HANDOVER

[--mmmme e >| MAP PREPARE HANDOVER

| REQUI RED [=-mmmmrr - e +

request (**) | Possible Alloc. |

[

|

|

[

| |of a handover |
| |no. in the VLR B|
I

|

|

[

HANDOVER REQUEST |

|
| BC | NVOKE TRACE |
R S(**x)

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

*): Tracing invocation has been received from VLR.

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

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

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

BSS- A MBC- A VBC- B BSS- B
| | | |

| | | HANDOVER REQUEST |

| | | oonn |

| | | ACKNOW.EDGE

| | MAP PREPARE HANDOVER |

| | oemm |

| response

|

|

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

BSS- A MSC- A MSC- B BSS- B
| | | |
| | | QUEUI NG | NDI CATI ON |
| | R R AhGREEE |
| | MAP PREPARE HANDOVER | |
| | € ome oo | |
| | response | |
| | | HANDOVER REQUEST |
| | [ €meeoeoeaieiee |
| | | ACKNOW.EDGE |
| | MAP PROCESS ACCESS | |
| [Semea | |
HANDOVER COMVAND| SI GNALLI NG r equest |
I
|

Figure 6: Signalling for Basic Inter-MSC Handover execution (Positive outcomes)
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C) user error detected, or handover number allocation unsuccessful (if performed), or component rejection or
dialogue abortion performed by MSC-B:

MSC- A

|
REJECT (Note 1)|

I
| MAP PREPARE HANDOVER r esponse

MBC- B

| negative result, MAP CLOSE

| MAP U/ P- ABORT

HANDOVER REQUI RED

d) radio resources alocation falure:

BSS- A

[
| REJECT (Note 1)]

MBC- B

|
| HANDOVER FAI LURE |

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

radio resources allocation:

[
REJECT (Note 1)|

VAP PREPARE HANDOVER

response

I
I
|
|
I
I
|
|
| MAP PROCESS ACCESS
|

|

SI GNALLI NG r equest

HANDOVER REQUI RED

ETSI
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f)  unsuccessful handover execution (Reversion to the old channel):
BSS- A MBC- A MSC- B BSS-B
I I I I
| HANDOVER | | I
-------------- >| I I
| FAI LURE | | I
| | MAP U - ABORT | |
I [=-mmmmrm e > I
| | | CLEAR COMVAND |
I I [=--mmmm - >|
I I I I
Figure 7: Signalling for Basic Inter-MSC Handover execution (Negative outcomes)
NOTE: Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.

I
I
|
| | <ommmmmmmmmm e |
I
I
|

N
4
'
'
'
'
'
'
'
'
'
'
'
'
'

MBC- B

BSS-B

I
HANDOVER COWPLETE |
L |

Figure 8: Signalling for Basic Inter-MSC Handover completion

Positive outcome

BSS- A MSC- A

I I
| MAP SEND END SI GNAL |
| ________________________

: response |
I

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

Negative outcome

BSS- A MSC- A

I I
| MAP U/ P - ABORT |
| ________________________

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

NOTE:

From interworking between MAP and BSSMAP point of view.

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

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

message.

The interworking between Prepare Handover and HANDOV ER REQUIRED is as follows:

NOTE 1.

NOTE 2:

NOTE 3:

NOTE 4:

HANDOVER REQUI RED VAP PREPARE HANDOVER request |

|
- ho- Nunmber Not Requi red| 1

|

+

I

|

| BSSMAP i nfornation -targetCellld |
| el ement s - AN- APDU( | 2
| HANDOVER REQUEST,

| BSC | NVOKE TRACE

| or MSC | NVOKE TRACE)

+

Posi tive| MAP PREPARE HANDOVER r esponse
result |

| - handover nunber

| - AN- APDU( |
| QUEUI NG | NDI CATI ON |
| or HANDOVER REQUEST]|
| ACKNOALEDGE or |
| HANDOVER FAI LURE) |

........ _I_-------------------------------------------------_I_-----

Negat i ve| HANDOVER REQUI RED REJECT MAP PREPARE HANDOVER| 5
result | [
| equipnent failure System Fai l ure |
| equipnent failure No Handover Nunber |
| avai | abl e |
| equipnent failure Unexpect edDat aVal ue|
| equipnent failure Data M ssi ng |
I I
| equipnent failure MAP CLOSE |
| equipnent failure MAP U P - ABORT |
I I

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

The process performed on the BSSM AP information elements received in the HANDOVER REQUIRED
message is described in the GSM Recommendation 48.008.

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

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

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

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

In the third case, the positive result triggersin MSC-A one of the following:
- another handover attempt isinitiated by MSC-A;
- optionaly the sending of the HANDOVER REQUIRED REJECT.
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(The possible sending of the HANDOV ER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE isout of the scope of GSM 09.10 and liesin 3GPP TS 48.008).

NOTE 5: The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS
48.008.

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

| 08. 08 09. 02 | Not es
________ e
Forward | HANDOVER COWPLETE MAP SEND END SI GNAL request |
nessage | |

| - AN APDUY( |

| HANDOVER COMPLETE) |

I I
T e L L LE T LEres F-oee
Posi tive| CLEAR COMVAND MAP SEND END SI GNAL response|
result | -Call Control release | 1
________ e
Negative| CLEAR COVMAND |
result | -Call Control release MAP CLOSE | 2

| -Call Control release MAP U/ P - ABORT |

I

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

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

The interworking between Send End Signal and CLEAR COMMAND in MSC-A is as follows:

| 09. 02 08. 08 | Not es
________ e
Forward | MAP SEND END SI GNAL CLEAR COMVAND |
nessage | response |

| - AN- APDU( - Handover |

| HANDOVER COMPLETE) Successf ul |
e e EhELCRRITLROERRIEEES f---
Posi tive| |
result | [
________ e
Negati ve| |
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 | Not es
________ T
Forward | HANDOVER FAI LURE MAP U - ABORT |
message | |

| - Reversion to old |

| channel |
e e RCRGRRICELEIITEEIITEEES f----
Positive| [
result | [
R S R EEEEE PR oo---
Negati ve| |
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result |

4.5.2
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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.

BSS- A VBC- B

I I

| HANDOVER
-------------- >| MAP PREPARE SUBSEQUENT
REQUI RED [ cm e

| HANDOVER r equest

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

Possible Positive outcomes:

a) successful radio resources allocation:

BSS- A

b)

BSS- A

MSC- A

MSC- A

[
| HANDOVER REQUEST |

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

BSS- B
| QUEUI NG | NDI CATI ON |
R |

I I
I
:
| <---o-omoooammoios I
| ACKNON.EDGE |
| |
| |
| |
I I
I I

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

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

BSS- A MSC- B

I
| HANDOVER REQUI RED

[
| REJECT (Note 1)]
[ [

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

MBC- B

MSC- A
| | MAP PREPARE SUBSEQUENT HANDOVER

MSC- A

response negative result

| | MAP CLCSE, MAP U/ P ABORT |

€) radio resources alocation failure:
BSS-A MSC- B
I I
I I
| | MAP
| <---
| HANDOVER REQUI RED
[ <----mmmmmmo |
| REJECT (Note 1) ]

f)

BSS- A

HANDOVER REQUI RED
L |

I
I
|
|
I
|
|
|
|
| REJECT (Note 1)]

MSC- A

PREPARE SUBSEQUENT

MSC- A

SI GNALLI NG r equest

BSS- B
HANDOVER FAI LURE |

radio resources allocation queued. Later unsuccessful radio resources allocation:

BSS- B

| QUEUI NG | NDI CATI ON |

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

(Negative outcome)

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or BSSMAP procedure.
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BSS- B MSC- A VBC- B BSS- A
I I | |
| HANDOVER | | |
[----ommmmmmees >| MAP SEND END S| GNAL | |
| COWPLETE | ------------------------ >| |
| response [ |

|

[
| | | CLEAR COMVAND
|

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

NOTE: Positive outcome case shown in figure 9.

BSS- B MBC- A MBC- B BSS- A
[ [ |
| HANDOVER |
[----ommmmmmees >| MAP SEND END S| GNAL |
| COVPLETE | ------------------------ >|
| response |
|

|
| MAP U P - ABORT
e m e e e e e e e eaoo o |

[

| | CLEAR COMVAND

| [=ommmmme e >
|

[ (Note 1)

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

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

NOTE 1.

NOTE 2:

NOTE 3:

Forward | HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER|
nessage | request | 1

I I
| -target MSC nunber |

| BSSMAP i nfornation -targetCellld |

| el ement s - AN- APDU( |

| HANDOVER REQUEST) |
________ T
Posi ti ve| HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER|
result | response | 2

| - AN- APDU( |

| QUEUI NG | NDI CATI ON |

| or HANDOVER REQUEST]|

| ACKNOALEDGE or |

| HANDOVER FAI LURE) |
+

Negati ve] HANDOVER REQUI RED REJECT MAP PREPARE SUBSEQUENT| 3

resul t HANDOVER r esponse |
equi prent failure Unknown MsC |

equi prent failure Subsequent Handover |

Failure |

equi prent failure Unexpect edDat aVal ue|

CLEAR COMVAND

equi prent failure MAP CLCSE

I

I

I

|

| equi . .

| equipnent failure Data M ssi ng
I

|

I

| equipnent failure MAP U/ P - ABORT
|

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

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

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

(The possible sending of the HANDOV ER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE isout of the scope of GSM 09.10 and liesin 3GPP TS 48.008).

The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS
48.008.
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The interworking between Send End Signal Result and HANDOVER COMPLETE in MSC-A is asfollows:

| 08. 08 09. 02 | Not es
________ T
Forward | HANDOVER COWPLETE MAP SEND END S| GNAL |
message | response |

I I
e e R PITE -
Posi tive| |
result | [
________ e
Negati ve| |
result | MAP U/ P - ABORT | 1

I I

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

4.5.3 Subsequent Inter-MSC Handover to third MSC

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

BSS- A MSC- B MBC- A
|
|

2

[
| REQUI RED | ---mmmmmmmmmmm e e e >|
| HANDOVER r equest | MAP PREPARE

|
| HANDOVER r equest

+——— T +
= Ne)
=
=
o

|
| REQUEST |
[

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

ETSI



3GPP TS 29.010 version 3.8.0 Release 1999 32

Possible Positive outcomes:

a) successful radio resources allocation:

b)

BSS- A MSC- B

[ [

[ [

| |

| |

[ [

[ [

[ [

| |

I

| | MAP PREPARE SUBSEQUENT]|
| | <=mmmmm -
| | HANDOVER r esponse

| HANDOVER |

[

|

|

MSC- A

|
VAP PREPARE HANDOVER

response

ETSI TS 129 010 V3.8.0 (2002-06)

| REQUEST |
ACKNOW.EDGE

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

BSS- A MSC- B MSC- A MSC- B

I I I I

: : : : BSS- B
I I I | QUEUING |
| | | | <-------- |
| | | | I NDI CAT. |
| | | | |
| | | MAP PREPARE HANDOVER |
| | | <o | |
| | MAP PREPARE SUBSEQUENT]| response | |
| | <o | | |
| | HANDOVER r esponse | | |
| | | | HANDOVER |
| | | |<--o-o-- |
| | | | REQUEST |
| | | ACKNOW.EDGE
I I I I I
| | | MAP PROCESS ACCESS |
| | <o | |
| | VAP FORWARD ACCESS | SI GNALLI NG r equest |
| | <o | |
| | SI GNALLI NG r equest |
| HANDOVER | |
| |
I I

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

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

BSS- A MSC- B MSC- A MSC- B'
I I I
| | BSS- B'
| | VAP PREPARE HANDOVER
| | response negative result
| | MAP CLOSE |
I
| | VAP U/ P - ABORT
| MAP PREPARE SUBSEQUENT|
[& oo |
| HANDOVER r esponse negati ve
HANDOVER | result

REJECT |
(Note 1) |

I

| |

REQU RED | |
I

I

d) radio resources alocation falure:

BSS- A MSC- B MSC- A MSC- B'

| | | |

I I | | BSS- B
I I I I I
| | | | HANDOVER |
| | | |<-eeie- |
| | | | FAI LURE |
I I I I
| | | MAP PREPARE HANDOVER |
| | | <o | |
| | MAP PREPARE SUBSEQUENT| response | |
| | <o | | |
| | HANDOVER r esponse | | |
| HANDOVER | | | |
|<oeeeoees | | | |
| REQUIRED | I I I
| REJECT I I I I
| (Note 1) | | | |
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€) radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources allocation:

SI GNALLI NG r equest
MAP FORWARD ACCESS

BSS- A MBC- B MSC- A MSC- B
| | |
| | | BSS- B
| | |
| | | QUEUING |
| | | <-------- |
| | | I NDI CAT. |
| | |
| | MAP PREPARE HANDOVER |
| [ <ommmmme e | |
| MAP PREPARE SUBSEQUENT| response | |
| < camean e | | |
| HANDOVER r esponse | |
| | HANDOVER |
| | <-------- |
| | FAI LURE
I
|
|
|
|
|

Figure 18: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B") execution (Negative
outcome)

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

Positive outcome:

BSS- A MSC- B MSC- A MSC- B'

| | | |

I I | | BSS- B
I I I I I
| | | | HANDOVER |
| | | [
| | | |
| | | MAP SEND END S| GNAL |
| | ESEREEEEEEREERES | |
| | MAP SEND END SI GNAL | | |
| | € oe oo | | |
| | response | | |
| CLEAR | | | |
< -oeoceonen | | | |
| COMVAND | | | |

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

ETSI



3GPP TS 29.010 version 3.8.0 Release 1999 35 ETSI TS 129 010 V3.8.0 (2002-06)

Negative outcome:
BSS- A MsC- B M5C- A M5C- B
I I

| HANDOVER | | | BSS- B
|- oeee >| | | |
| FAI LURE | MAP PROCESS ACCESS | | |
| | oo >| | |
| | SI GNALLI NG request (Note 1) | |
| | | | |
| | | MAP U - ABORT | |
| | [EERREEEEEEREERS >| |
| | | | CLEAR |
| | I >|
I I I | COMVAND I

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 | Not es
________ e T
Forward | MAP PROCESS- S| GNALLI NG |
message | request |

| |

| - AN- APDU( MAP U -ABORT | 1

| HANDOVER FAI LURE) |

I I
e e PR -
Posi tive| |
result | [
R e R LR LR R EE P R e
Negati ve| |
result | MAP U P -ABORT | 2

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

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

4.5.4 BSSAP Messages transfer on E-Interface

The following mapping applies to the encapsulation performed in MSC-A.
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MAP U P - ABORT

| 04. 08/ 08. 08 09. 02 | Not es
________ e
Forward | BSSAP nessages MAP FORWARD ACCESS SI GNALLI NG
nessage | request | 1

I

| - AN- APDU ( BSSAP nessages) |
e S e LR P EREEEEREEE R f----
Posi tive| |
result | | 2
T aRe PR -
Negati ve| |
result | MAP CLCSE |

I I

I I

NOTE 1. Complete BSSAP messagesto be sent on MSC-B - BSS-B interface (BSSMAP or DTAP messages) are
embedded into the AN- APDU parameter (see Annex A of 3GPP TS 48.008 for the description of the set of

BSSM AP messages).

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

Process Access Signalling.

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

| 04. 08/ 08. 08 09. 02 | Not es
________ e
Forward | BSSAP nessages MAP PROCESS ACCESS SI GNALLI NG
nessage | request | 1

|

| - AN- APDU ( BSSAP nessages) |
Rt AR e e LR TR aREEE
Positive| [
result | | 2
T ER e PR -
Negat i ve| [
result | MAP CLCSE |

| CLEAR COMVAND |

| |

| equipnent failure MAP U P - ABORT | 3

I I

NOTE 1. Complete BSSAP messages to be sent to MSC-A (BSSMAP or DTAP messages) are embedded into the
AN- APDU parameter (see 3GPP TS 49.008 for the description of the set of BSSM AP messages).

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

Forward Access Signalling.

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

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

The following parameters require processing (e.g. to store the parameter, to internally generate the parameter) in
MSC-B. The relevant BSSMAP procedures are mentioned to ease the comprehension, their detailed description isthe
scope of 3GPP TS 48.008. Each BSSMAP message listed in 3GPP TS 49.008 being transferred on E-interface shall use

the mechanisms given in subclause 4.5.4 and is described in 3GPP TS 48.008.

For intra-M SC-B handover/rel ocation and security interworking , after inter-M SC handover from GSM to GSM, the

3G_MSC-B needs additional information to be able to perform security mode and integrity

protection procedures.

These RANAP informations are transferred between MSC-A and 3G-M SC-B in MAP messages, defined in 3GPP TS

29.002.
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For subsequent handover/rel ocation, after inter-M SC handover from GSM to GSM, the 3G_MSC-B needs additional
information to be able to perform service handover procedures. The relevant information is transferred between M SC-A
and 3G-MSC-B in MAP messages, defined in 3GPP TS 29.002.

455.1 Encryption Information

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

The list of algorithms, the ciphering key and the chosen algorithm shall be stored by MSC-B, and the chosen value sent
to MSC-A.

Transfer of Information:

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

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

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

- the BSSMAP Handover Performed procedure.

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

- the BSSMAP Handover Performed procedure which shall be initiated by MSC-B on reception from BSS-
B of the Handover Complete message (the information being 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. a 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 Request BSSM AP message, and the Chosen Channel and/or Speech Version should be
reported back to MSC-A in the Handover Request Acknowledge.

If anew type of resource isto be assigned after Inter-M SC Handover, this can be made with:
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- the BSSMAP Assignment procedure between M SC-A and M SC-B (Chosen Channel and/or Speech Version
in Assignment Complete).

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

- the BSSMAP Handover Performed procedure.

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

- the BSSMAP Handover Performed procedure which shall be initiated by M SC-B on reception from BSS-B
of the Handover Complete message (the information being 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 whenthe MS
initiates a Classmark Update.

Transfer of Information due to Classmark received from MSC-A:
Thisinformation shall be stored by MSC-B and is received:
- inthe Handover Request BSSMAP message.
If anew type of 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-M SC
Handover by MSC-B, i.e. before the M S 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 MS has already been assigned to a TCH for speech before the Inter-M SC Handover, the DT X-flag
should be sent in:

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

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 BSSM AP message.

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

- the BSSMAP Assignment procedure.

4.5.5.6 MSC/BSC-Invoke Trace Information Elements
The process to be performed by MSC-B on the information elements of the MSC or BSC Invoke Trace BSSMAP
messages is left for further study.
455.7 LSA Identifier List
The parameter shall be stored by MSC-B and is received according to below:
Transfer of Information:
Received by MSC-B from MSC-A in:
- the Handover Request BSSM AP message.
If achangeis needed after an Inter-M SC Handover with:

- the LSA Information BSSMAP message.

455.8 Selected UMTS Algorithm

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

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

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

— The Process Access Signalling Request MAP message.

455.9 Allowed UMTS Algorithms

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

Transfer of information:

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

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

455.10 BSSMAP Service Handover

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

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

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

— the Forward Access Signalling Request MAP message

45511 RANAP Service Handover

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

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

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

— the Forward Access Signalling Request MAP message
and sent by 3G_MSC-B to the RNSin RAB Assignment Request.
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4.5.6 Overview of the Technical Specifications GSM interworking for the Inter-MSC Handover

PSTN | SDN

04. 08 (Note)

Not e: Subset of 08.08 )
procedures as described
In the TS 3GPP TS 48. 008.

+
| MAP/ E| <
Foee o+

Remark: The A-bis interface and
the link |ayer
protocol s being out of
the scope of this
Speci fication are not
shown here.
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4.6 Inter-MSC Handover (UMTS to GSM)

ETSI TS 129 010 V3.8.0 (2002-06)

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

The following three principles apply for the Inter-M SC handover UMTS to GSM:

The BSSMAP parameters required for Inter-M SC handover UMTSto GSM are generated asin GSM.

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

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

4.6.1 Basic Inter-MSC Handover

When a Mobile Station is handed over between two M SCs, the establishment of a connection between them (described

in 3GPP TS 23.009) 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 I nter-M SC Handover initiation.

RNS- A 3G MSC- A MSC- B
| | '
| RELOCATI ON |
[--mmmme e >| MAP PREPARE HANDOVER
REQUI RED R g e

| request

|

|

| |Possible Alloc. |
| | of a handover |
| |no. in the VLR B|
| +-------
[

[

|

|

HANDOVER REQUEST |

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

transferred)

RNS- A 3G MsC- A MBSC- B

I (™) I
| RELOCATI ON |

[----ommmmmmis >| MAP PREPARE HANDOVER
REQUI RED [ = >
request (**)

[
|
I
[
| | no.
I
[
|
|

| Possible Alloc. |
| of a handover |
in the VLR B

HANDOVER REQUEST |

| M5C | N\VOKE TRACE |
______ >(***)

Figure 21b: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message

transferred)

(*): Tracing invocation has been received from VLR.
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(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the
AN-APDU parameter.
(***): MSC INVOKE TRACE isforwarded to BSS-B if supported by MSC-B.

Possible Positive outcomes:

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

RNS- A 3G MBC- A NBC- B BSS-
| |
| HANDOVER REQUEST |

VAP PREPARE HANDOVER |

|

|

[ | ACKNOW.EDGE
|

| oo |

|

|
RELOCATI ON  COMVAND |
|

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

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

| |
| QUEUI NG | NDI CATI ON |
R |

MAP PREPARE HANDOVER |

MAP PROCESS ACCESS | |
Cemmmmmmemeeceeemaaaaaaaa |
RELOCATI ON COMVAND  SI GNALLI NG r equest

|
|
|
[ [
[ |
| response | |
I |
[
|
|

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

Possible Negative outcomes:

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

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

I I
| VAP PREPARE HANDOVER r esponse

| negative result, MAP CLOSE
| MAP U/ P- ABORT

| |
RELOCATI ON PREPARATI ON |
Srmeieoeeeos | |
FAI LURE(Note 1)| |

[
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d) radio resources alocation falure:

ENS A 3G MsC- A M5C- B BSS-
| | |
| | HANDOVER FAI LURE |
I MAP PREPARE HANDOVER I< ------------------ |
| esponse T |

|
FAI LURE(Note 1)|
[

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

RNS- A 3G MsC- A MV5C- B BSS-
| |
| QUEUI NG | NDI CATI ON |
| <o |
MAP PREPARE HANDOVER |
Cemmmmmmemeeeeemmaaaaaaaa |

_‘
[0
(%)
=]
[e)
>
"
[0)

AN
g
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

B
I
I
I
I
|
I
I
I
I
I
I

|
| RELOCATI ON PREPARATI ON [
|

[
| FAI LURE( Not e 1) |

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

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

I
| RELOCATI ON |

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

NOTE 1: Possible rejection of the handover because of the negative outcome of MAP or RANAP procedure.
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RNS- A 3G MsC- A MBC- B

| | |
| | HANDOVER COMPLETE |
| | <oemmn |
[

|

| MAP SEND END SI GNAL request
| RLCRLEEPEEEREPERI e |
|
|

I
I
I
I
I
Figure 24: Signalling for Basic Inter-MSC Handover completion

Positive outcome:

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

|
| VAP SEND END SI GNAL |
B EEEEPEPEPEPE PR >

I
|
| response | CLEAR COMVAND |
| [ >|
I I

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

Negative outcome:

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

I
| MAP U/ P - ABORT |
| <o >

|
|
| |
| | e >
| |

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

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

The handover procedure is normally triggered by RNS-A by sending a RELOCATION REQUIRED message on |u-
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 HANDOV ER REQUEST message is encapsulated in the AN-APDU MAP parameter of the
Prepare-Handover MAP request. MSC-B can invoke another operation towards the VLR-B (allocation of the handover
number described in 3GPP 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 HANDOV ER REQUEST

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

NOTE 1

NOTE 2:

NOTE 3:

NOTE 4:

target RNC/CN or target systeni
i No Handover Nunber |
avai l abl e |
Unexpect edDat aVal ue|
Data M ssing |

MAP CLOSE |
MAP U/ P - ABORT |

| 25.413 29. 002 | Not es
________ e
Forward | RELOCATI ON REQUI RED MAP PREPARE HANDOVER request |
message | |

| - ho- Nurrber Not Requi r ed| 1

| RANAP infornation -targetCellld |

| el ement s - AN- APDU( | 2

| HANDOVER REQUEST, |

||

| MSC | NVOKE TRACE) |
________ e
Posi tive| RELOCATI ON CMVD MAP PREPARE HANDOVER r esponse|
result | [ 3

| - handover numnber |

| - AN- APDU( |

| QUEUI NG | NDI CATI ON |

| or HANDOVER REQUEST)|

| ACKNOW_EDGE) |

| |
R e L }----
Negati ve| RELOCATI ON PREP FAI LURE MAP PREPARE HANDOVER| 4
result | [

| Relocation failure in System Fai l ure |

|

I

I

|

|

I

|

|

The BSSMAP information elements are already stored in 3G-MSC.

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

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

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

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

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

In the third case, the positive result triggersin 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 isout of the scope of the 3GPP TS 29.010 and liesin the 3GPP TS 25.413).
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The interworking between Send End Signal and HANDOVER COMPLETE in MSC-B is asfollows:

| 08. 08 29. 002 | Not es
________ e
Forward | HANDOVER COWPLETE  MAP SEND END S| GNAL request |
nessage | |

| - AN- APDU( |

| HANDOVER COMPLETE) |

| |
e }----
Posi tive| CLEAR COMVAND MAP SEND END SI GNAL response|
result | -Call Control release | 1
________ e
Negative| CLEAR COVMAND |
result | -Call Control release MAP CLCSE | 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

NOTE 2:

of the SCCP connection between MSC-B and BSS-B. If acircuit connection is used between 3G_MSC-A
and MSC-B, the 'Call Control release' clearing cause shall only be given to BSS-B when MSC-B has
received a clearing indication on its circuit connection with 3G_MSC-A.

The abortion of the dialogue or the rejection of the component triggersin MSC-B the clearing of its
circuit connection with 3G_MSC-A, if any, of the Radio Resources on the A-Interface and the rel ease of
the SCCP connection between MSC-B and BSS-B.

The interworking between Send End Signal and 1U RELEASE COMMAND in 3G_MSC-A isasfollows:

| 29. 002 25.413 | Not es
________ i T
Forward | MAP SEND END SI GNAL | U RELEASE COWVMAND |
nessage | response |

| - AN- APDY( |

| HANDOVER COVPLETE) |

| Successful Relocation |
TRt sCEE LR LT OPE L PP UP LR DPRIPPEUPRERMODPREERS Fooees
Posi tive| |
result | |
D rE et SR LT P LR LT OP L PP OPEEEPIOPEETPUPREPRIOPELRRS Fooees
Negat i ve| |
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 | Not es
________ e
Forward | RELOCATI ON CANCEL MAP U - ABORT |
message | |

| -Relocation cancelled |
________ e
Positive| RELOCATI ON CANCEL ACKNOW.EDGEMENT |
result | |
________ e
Negati ve| |
result | |
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4.6.2 Subsequent Inter-MSC Handover from 3G-MSC-B back to MSC-A

When a Mobile Station is being handed over back to MSC-A, the procedure (described in TS 23.009) requires
interworking between A-Interface, lu-interface and E-Interface.

The signalling at initiation, execution and completion of the Subsequent Inter-M SC handover procedure is shownin
figures 27 to 31.

RNS- A 3G MsC-B MSC- A

| |
| RELOCATI ON |
[=ommmmmmmeae >| MAP PREPARE SUBSEQUENT

| HANDOVER r equest

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

Possible Positive outcomes:

a) successful radio resources allocation:

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

| |
| HANDOVER REQUEST |

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

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

| QUEUI NG | NDI CATI ON |
[ ommmmmmme s |

MAP PREPARE SUBSEQUENT |

é
m
A
[0
%)
k=]
o
>
»
[0

| <oroaroaen |

B
I
I
I
I
I
I
I
I
I
I

[

[

[

[ [

RELOCATI ON CVD | | [
[ [

N
4
'
'
'
'
'
'
'
'
'
'
'
'
'

Figure 28: Signalling for Subsequent Inter-MSC Handover back to MSC-A execution (Positive
outcome)
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Possible Negative outcomes:
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c) user error detected, or component rejection or dialogue abortion performed by MSC-A:

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

| | MAP PREPARE SUBSEQUENT HANDOVER

I
| RELOCATI ON PREP| response negative result

|
| FAI LURE(Not e 1) |
[ [

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

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

| | VAP CLOSE, MAP U/ P ABORT | |

| S R EEEEE R | |

| | U RELEASE | | |

[ <----mmoommo I I I

|  COMVAND | | |
€) radio resources alocation failure:

|
| MAP PREPARE SUBSEQUENT

RNS- A 3G MSC- B MSC- A BSS- B
I
I
|
|

| RELOCATI ON PREP| HANDOVER r esponse
N |

| FAI LURE(Note 1) |

HANDOVER FAI LURE |

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

I
MAP PREPARE SUBSEQUENT

HANDOVER r esponse

R
|
|

|
|
| MAP FORWARD ACCESS
|

| RELOCATI ON PREP| SI GNALLI NG r equest

[
| FAI LURE(Note 1) |

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

| QUEUI NG | NDI CATI ON |

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.
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BSS- B MSC- A

[ [
| HANDOVER

[--mmmme e >| MAP SEND END SI GNAL
| COVPLETE [--mmmmmmme e

response

50
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| lu RELEASE COMVAND
[ >

A

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.

BSS- B MSC- A

[ [
| HANDOVER

[--mmmme e >| MAP SEND END SI GNAL
| COVPLETE [--mmmmmmme e

| response

|
| MAP U/ P - ABORT
o e e e e e e e e e e e e e =

3G MsC-B RNS- A

| u RELEASE COMVAND
BT LETEEREEREE >
|

[ (Note 1)

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

NOTE 1: Abnormal end of the procedure which triggers the clearing of all resourcesin 3G-MSC-B.
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The interworking between Prepare Subsequent Handover and RELOCATION REQUIRED is asfollows:

| 25. 413 29. 002 | Not es
Forward | REL. REQUI RED MAP PREPARE SUBSEQUENT HANDOVER|
message | request [

I
-target MSC nunber |
-targetCellld |
- AN- APDU( |
HANDOVER REQUEST)

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

el enent s: el enent s:
M5 O assnmark 2 cve
Source |d Cell 1d (serving)
Target |d Cell Id (target)
Cause Cause 1

info stored/generated
in/by 3G MSC- B:
Message Type
Channel Type
Speech version
Priority
I nterference Band

|

|

|

[

|

|

|

[

|

M5 O assnmark 3 CMVB |
[

[

|

|

|

[

|

|

to be used |
[

——

Posi ti ve| RELOCATI ON CMD. MAP PREPARE SUBSEQUENT HANDOVER|
result | response | 2

| - AN- APDU(

| QUEUI NG | NDI CATI ON |

| or HANDOVER REQUEST]|

| ACKNOWN_EDCGE or |

| HANDOVER FAI LURE) |

I I

| RANAP i nfornation BSSMAP i nfornation |

| el ement s: el ement s: |

| L3 information L3 informati on |

I I

| |

| |
Rt e f----
Negati ve| REL. PREP. FAI LURE MAP PREPARE SUBSEQUENT| 3
result | HANDOVER r esponse |

| Relocation Failure in Target CN RNC or Target System
Unknown MsC

| Relocation Failure in Target CN RNC or Target System
Subsequent Handover |

| Failure |

| Relocation Failure in Target CN RNC or Target System

I
Unexpect edDat aVal ue [

| Relocation Failure in Target CN RNC or Target System
Data M ssing

I u RELEASE COMVAND

|
I
|
Rel ocation Cancelled MAP U P - ABORT |
I

I
|
| Relocation Cancell ed MAP CLOSE
I
I

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

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its AN- APDU parameter,
identifying the GSM 08.06 protocol, aBSSMAP QUEUING INDICATION, or aBSSMAP
HANDOVER REQUEST ACKNOWLEDGE or aBSSMAP HANDOVER FAILURE.
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Inthefirst case, 3G-M SC-B shall wait for the radio resources allocation response from MSC-A,
transmitted to 3G-M SC-B as described in subclause 4.5.4.

In the second case, the positive result triggers in 3GM SC-B the sending on lu-Interface of the
RELOCATION COMMAND.

In the third case, the positive result triggersin 3G-M SC-B the sending of the RELOCATION
PREPARATION FAILURE.

NOTE 3: The possible sending of the RELOCATION PREPARATION FAILURE message is described in 3GPP
TS 25.413.

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

| 08. 08 29. 002 | Not es
________ e
Forward | HANDOVER COWPLETE MAP SEND END S| GNAL |
nessage | response |
I I
TRt aeeCR LT LR LR LR L PP R LR EPRTLRRETRTRELRRt F--ee
Posi tive| |
result | |
PRt S LR LT e P LR LR L PP IR LR EPRURRETRTRELIR F--ee
Negat i ve| |
result | MAP U/ P - ABORT | 1
|

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

4.6.3 Subsequent Inter-MSC Handover to third MSC

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

RNS- A 3G MsC-B MSC- A MSC- B'
I I I

| RELOCATI ON | |

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

| REQUI RED R >|

| HANDOVER r equest | VAP PREPARE
I >
| HANDOVER r equest

Alloc. |

| REQUEST |
|

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:

b)

HANDOVER r esponse

P PREPARE SUBSEQUENT]|

3G MsC-B MSC- A

|
VAP PREPARE HANDOVER

response

ETSI TS 129 010 V3.8.0 (2002-06)

| REQUEST |
ACKNOW.EDGE

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

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

I I I I

: : : : BSS- B
I I I | QUEUING |
| | | | <-------- |
| | | | I NDI CAT. |
| | | | |
| | | MAP PREPARE HANDOVER |
| | | <o | |
| | MAP PREPARE SUBSEQUENT]| response | |
| | <o | | |
| | HANDOVER r esponse | | |
| | | | HANDOVER |
| | | |<--o-o-- |
| | | | REQUEST |
| | | ACKNOW.EDGE
I I I I I
| | | MAP PROCESS ACCESS |
| | <o | |
| | VAP FORWARD ACCESS | SI GNALLI NG r equest |
| | <o | |
| | SI GNALLI NG r equest |
| RELOCATI ON | |
| |
I I

Figure 33: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') execution
(Positive outcome)
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Possible Negative outcomes:

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

:

3G MsC-B MBC- A MBC- B'
[ [ [
| | BSS- B'
| | VAP PREPARE HANDOVER
| | response negative result
| | MAP CLOSE |
|

[

[

|

I

[

| | MAP U/ P - ABORT
| | VAP PREPARE SUBSEQUENT]|

| [<----mmmmm e |

| | HANDOVER r esponse negati ve
| RELOCATION |result

|

|

[

FAILURE |
(Note 1) |

I

| |

PREPARATI ON| |
I

d) radio resources alocation falure:

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

| | | |

| | | | BSS-B'
I I I I I
| | | | HANDOVER |
| | | | <-------- |
| | | | FAILURE |
I I I I
| | | MAP PREPARE HANDOVER |
| | | <o | |
| | MAP PREPARE SUBSEQUENT| response [ [
| | <o | | |
| | HANDOVER r esponse | | |
| RELOCATION | | | |
| <ooeoeano- | | | |
| PREPARATI ON| | | |
| FAI LURE | | | |
| (Note 1) | | | |
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€) radio resources allocation queued and successful handover number allocation (if performed). Later unsuccessful
radio resources allocation:

RNS- A 3G MSC- B MBC- A MSC- B
|
|
I
I
|
|
|
I

MAP PREPARE SUBSEQUENT| response

|

HANDOVER r esponse |
| HANDOVER
[-aeeoes
| FAI LURE

SI GNALLI NG r equest
MAP FORWARD ACCESS

AN
g
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

| SI GNALLI NG r equest
RELOCATI ON |

FAI LURE |

|
|
I
I
|
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
|
| (Note 1) |

I

I

| |

| |

I I

PREPARATI ON| | |
| |

| |

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

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

Positive outcome:

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

| | | |

I I | | BSS- B
I I I I I
| | | | HANDOVER |
| | | [
| | | |
| | | MAP SEND END S| GNAL |
| | ESEREEEEEEREERES | |
| | MAP SEND END SI GNAL | | |
| | € oe oo | | |
| | response | | |
| | U RELEASE | | | |
< -enoceonen | | | |
| COMVAND | | | |

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:

RNS- A 3G MsC-B MBC- A VBC- B'
I I I
| RELOCATI ON | | BSS- B'
|- >| |
| CANCEL | MAP PROCESS ACCESS |
--------------------- >|

[
|
|
[
[ [
| SI GNALLI NG request (Note 1) |
|
[
[
|

[

[ | MAP U - ABORT

[ [----mmmmmeem >

| CLEAR

[

[ COMVAND
RELOCATI ON |
Commmmmmmmma |
CANCEL ACK

|
I
|
I
I
|
[-------- >|
I
I
|
I
I
|
|

Figure 36: Signalling for Subsequent Inter-MSC Handover to third MSC (MSC-B') completion

(Unsuccessful completion of the procedure)

NOTE 1: Specific interworking case detailed below.

The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.5.2 occurs between HANDOVER
FAILURE encapsulated in a Process Access Signalling from 3G-M SC-B and the abortion of the dialogue with MSC-B'
in the case of areversion to old channel of the M S:

| 29. 002 29. 002 | Not es
________ e
Forward | MAP PROCESS- SI GNALLI NG |
nessage | request |

I I

| - AN- APDU( MAP U - ABORT | 1

| HANDOVER FAI LURE) |

| |
e F----
Posi tive| |
result | [
T e LRt -
Negati ve| |
result | MAP U/ P -ABORT | 2

I

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

NOTE 2: The abortion of the dialogue ends the handover procedure with 3G-M SC-B.

4.6.4 BSSAP Messages transfer on E-Interface

The handling is described in chapter 4.5.4.

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

The handling is described in chapter 4.5.5.

ETSI



3GPP TS 29.010 version 3.8.0 Release 1999 57 ETSI TS 129 010 V3.8.0 (2002-06)

4.6.6 Cause Code Mapping

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

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

25. 413 08. 08 | Not es
_______________________________________________________ fooeee-
RELOCATI ON REQUI RED HANDOVER REQUEST

-Tine critical relocation -Better cell
-Resource optimsation 1

[
[
|
|
rel ocation |
[
|
|
[

-Rel ocation desirable for -Better cell
radi o reasons

-Directed retry -Directed retry
-Any ot her val ue -Better cell

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

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

25.413 08. 08 Not es
RELOCATI ON CANCEL CLEAR COMVAND
- Trel ocprepexpiry -Radio interface

failure, reversion to
ol d channel

-Interaction wth other -Radi o interface
procedure failure, reversion to
ol d channel
-Any ot her val ue -Radio interface
failure, reversion to
ol d channel
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The mapping between the cause codes received in BSSM AP Handover Failure and the cause codes sent in RANAP
Relocation Preparation Failure is as follows:

Target CN RNC or
target system

08. 08 25.413 | Not es

HANDOVER FAI LURE RELOCATI ON PREP. FAI LURE|
I
- Ci phering al gorithm not - Request ed ci phering |
support ed and/or integrity |
protection is not |
support ed |

-Circuit pool mismatch | 1
- Equi prent failure -Relocation failure in |
Target CN RNC or |
target system |
-Invalid nessage contents - Abstract Syntax Error|
-No radio resource available -Relocation failure in |
Target CN RNC or |
target system |
-O and Mintervention -Oand Mintervention |

-Radio interface failure, | 2
reversion to old channel |
-Radi o interface nmessage -Rel ocation failure in |
failure Target CN RNC or |
target system |
- Request ed speech version -Relocation failure in |
unavai | abl e Target CN RNC or |
target system |
-Requested terrestrial -Rel ocation failure in |
resource unavail abl e Target CN RNC or |
target system |
-Requested transcoding/rate -Relocation failure in |
adaption unavail abl e Target CN RNC or |
target system |

-Switch circuit pool | 1
-Terrestrial circuit already -Relocation failure in |
al | ocat ed Target CN RNC or |
target system |
-Any ot her val ue -Relocation failure in |
I
I

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

NOTE 2: Cause code not applicable to thistraffic case.

4.7 Inter-MSC Handover (GSM to UMTS)

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

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 UM TS 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.

The RANAP parameters required for Inter-M SC handover GSM to UMTS are generated from received or stored GSM
parameters.
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When a Mobile Station is handed over between two M SCs, the establishment of a connection between them (described
in 3GPP 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 hegative outcomes.

Additionally figure 37b shows the possible interworking when the trace related message is transparently transferred on

the E-Interface at Basic I nter-M SC Handover initiation.

BSS- A MSC- A

[ [
| HANDOVER |

[--mmmmmemme - >| MAP PREPARE HANDOVER
| REQUI RED [ = mmmm e

r equest

|

[

| | Possible Alloc. |
| |of a handover |
| |no. in the VLR B|
R +
[
[
|
|

RNS- B

|
RELOCATI ON REQUEST |

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

transferred)

request (**)

REQUI RED [ o

[

|

|

| |Possible Alloc. |
| | of a handover |
| |no. in the VLR B|
|

[

| RNS- B
|
|

|
RELOCATI ON REQUEST |

|
| ON | \VOKE TRACE |
R S(**x)

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):

|
HANDOVER COMVAND

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

| | | |
| | | RELOCATI ON REQUEST |
| | | € neeoeennaieies |
| | | ACKNOW.EDGE |
| | | LOCATI ON REPORTI NG |
| | [ >|
| | | CONTRCOL |
| | MAP PREPARE HANDOVER |

| R R RCRRREEELEPEELPLEED |

| response

|

|

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:

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

B

B

| | |
| | VAP PREPARE HANDOVER r esponse
| | negative result, MAP CLOSE
|

|

I

|

|

I

|
|
Seroiroieoaioe | |
|

b) radio resources alocation failure:

ESS A MBC- A 3G MsC-B RNS-
I I RELOCATI ON FAI LURE I
: MAP PREPARE HANDOVER : S |
| esponse T |

|
REJECT (Note 1)]
[
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¢) unsuccessful handover execution (Reversion to the old radio resources):

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

| | | |
| HANDOVER | | |
T >| | |
FAl LURE | I |
| MAP U - ABORT | |
[ [
[ [

I U RELEASE COMVAND

|
|
| B e >
|
| | O EEEEEErE >

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

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

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

| |
I | RELOCATI ON' COMPLETE]

|
|
| <o m e | |
|
|
|

N
4
'
'
'
'
'
'
'
'
'
'
'
'
'

Figure 40: Signalling for Basic Inter-MSC Handover completion

Positive outcome:

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

[ [ [
| MAP SEND END S| GNAL [ [

I

I

| [oeme >| |
| | response | 1 U RELEASE COMVAND |
| | R ERERE L >|
I I

| (Note 2) |

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

Negative outcome:

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

|
| MAP U/ P - ABORT | |
R Rt > |

|
I
I I
| | [---mmmmmmme e >|
| |

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

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

[ |
| | LOCATI ON REPORT |
R |

[
DR CRREEEEREPEPEPEE | |
| S| GNALLI NG | |

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

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

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

The interworking between Prepare Handover and HANDOV ER REQUIRED is as follows:

|
- ho- Nurmber Not Requi red| 1
BSSMVAP i nf or nat i on -target RNC I d |
el ement s -1 VSl |
-Integrity protection| 2
info
-Encryption info
- an- APDU(
HANDOVER REQUEST,
MSC | NVOKE TRACE)
Positive
resul t
- handover numnber
- an- APDU(
HANDOVER REQUEST
ACKNOWNLEDCE or
HANDOVER FAI LURE)

Negati ve| HANDOVER REQUI RED REJECT MAP PREPARE HANDOVER)
resul t

|
| |
| equipnent failure System Fai l ure |
| equipnent failure No Handover Nunber |
| avai |l abl e |
| equipnent failure Unexpect edDat aVal ue|
| equipnent failure Data M ssing |
[ [
[ |
| |
| |

equi prent failure MAP CLCSE
equi prent failure MAP U/ P - ABORT

NOTE 1: The ho-NumberNotRequired parameter isincluded by MSC-A, when MSC-A decides not to use any
circuit connection with 3G_MSC-B. No handover number shall be present in the positive result. Any
negative response from 3G_MSC-B shall not be due to handover number allocation problem.

NOTE 2: Integrity protection information, encryption information and IMSI parameters are included by MSC-A,
only when the MSC-A uses 29.002 as per release 99. These |Es are not included if the MSC-A isR98 or
earlier.
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NOTE 3: The process performed on the BSSM AP information elements received in the HANDOV ER REQUIRED
message is described in the GSM Recommendation 08.08.

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

NOTE 5: The response to the Prepare-Handover request can include in its an-APDU parameter, identifying the
GSM 08.06 protocol, either aBSSMAP HANDOVER REQUEST ACKNOWLEDGE or aBSSMAP
HANDOVER FAILURE.

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

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

(The possible sending of the HANDOVER REQUIRED REJECT message upon receipt of the
HANDOVER FAILURE isout of the scope of 3GPP TS 29.010 and liesin 3GPP TS 48.008).

NOTE 6: The possible sending of the HANDOVER REQUIRED REJECT messageis described in 3GPP TS
48.008.

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

HANDOVER FAI LURE)

| 29. 002 25.413 | Not es
________ e T
Forward | MAP PREPARE HANDOVER RELOCATI ON REQUEST |
nessage | request |

| -ho-Nurmber Not Requi r ed |

| -target RNC Id |

| -1MsI |

| -Integrity protection info | 1

| -Encryption info [

| -RANAP service handover |

| -an- APDY( |

| HANDOVER REQUEST, |

| MBC | NVOKE TRACE) |

I I

| BSSMAP i nfornation RANAP i nf or nati on |

| el ement s: el ement s: |

I I

| Channel Type RAB paraneters |

| Cause Cause |

| SRNC to tRNC container sRNC to t RNC cont ai ner |

I I

| info stored/generated |

| in/ by 3G _MSC- B: |

| CN domai n indi cat or |

I I
R L R L }----
Positive| MAP PREPARE HANDOVER  RELOCATI ON REQUEST ACK |
result | response |

| -an- APDY( |

|  HANDOVER REQUEST ACK) |

I I

| BSSMAP i nfornation RANAP i nf or nati on |

| el ement s: el ement s: |

I I

| Layer 3 info t RNC to sRNC cont ai ner |

| |
PRt T et e L L e e LS EERTEEES f----
Negative| MAP PREPARE HANDOVER  RELOCATI ON FAI LURE |
result | response |

| -an- APDY( |

| |

I I

NOTE 1: Integrity protection information, encryption information, IMSI and RANAP service handover parameters
are included by MSC-A, only when the MSC-A uses 29.002 as per release 99. These |Es are not included
if the MSC-A isR98 or earlier.
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The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isasfollows:

| 25. 413 29. 002 | Not es
________ e
Forward | RELOCATI ON COVPLETE MAP SEND END SI GNAL request |
message | |

| - an- APDY( |

| HANDOVER COWPLETE) |

| |
PR A -
Positive| |1U RELEASE COWAND MAP SEND END S| GNAL response|
result | -Nornal release | 1
T R R PR -
Negative| | U RELEASE COMVAND |
result | -Normal release MAP CLOSE | 2

| -Nornal release MAP U/ P - ABORT]|

|

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

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

| 29. 002 08. 08 | Not es
________ e
Forward | MAP SEND END S| GNAL CLEAR COMVAND |
nessage | request |

| - an- APDU( - Handover |

| HANDOVER COWPLETE) Successf ul |
St e }----
Positive| [
result | |
R S R R T T L EE P P TR oee--
Negat i ve| [
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 | Not es
________ e
Forward | HANDOVER FAI LURE MAP U - ABORT |
nessage | |

| - Reversion to old |

| channel |
RO rT At SRLUEE TR O R P L P LR L PP IR LR EPRTLPRETRTRELIRt F--ee
Posi tive| |
result | |
R S R EE R P LT R PP PR e
Negat i ve| |
result | |
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Subsequent Inter-MSC Handover from MSC-B back to 3G_MSC-A

When a Mobile Station is being handed over back to 3G_MSC-A, the procedure (described in 3GPP TS 23.009)

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 shownin

figures 43 to 47.

BSS- A MBC- B 3G MsC- A
| | |

| HANDOVER

[---mmmmmmmmie- >| MAP PREPARE SUBSEQUENT

| REQURED | ---mmmmmmmmmmmmmmmmamaas >

| HANDOVER r equest

RNS- B
I

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

Possible Positive outcomes. successful radio resources allocation:

BSS- A 3G MSC- A

RNS- B

[ [
| RELOCATI ON REQUEST |
------- |

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

outcome)

Possible Negative outcomes:

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

BSS- A MSC- B 3G MsC- A
| | MAP PREPARE SUBSEQUENT HANDOVER

I
| HANDOVER REQUI RED response negative result
[&nees | |

| REJECT (Note 1) ]| [
I I I

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

MBC- B 3G MBC- A
| | MAP CLCSE, MAP U/ P ABCRT |
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c) radio resourcesalocation falure:

BSS- A NBC- B 3G MBC- A RNS- B
| | | RELOCATI ON FAI LURE]|

| | R |
|
[
|

BSS- A MVSC- B 3G MsC- A RNS- B
| HANDOVER | | |
|- >| | |
FAI LURE | MAP PROCESS ACCESS | |
------------------------ >| |
I

| |

| | SI GNALLI NG r equest | 1 U RELEASE COMVAND

| | |- em e >
| |

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

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

RNS- B 3G MsC- A VBC- B BSS- A
I I | |
| RELOCATI ON | | |
[----ommmmmmees >| MAP SEND END S| GNAL | |
| COWPLETE | ------------------------ >| |
response | |
|

[ [
| | | CLEAR COMVAND
| |

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

NOTE: Positive outcome case shown in figure 41.

RNS- B 3G MBC- A NBC- B BSS- A
[ [ |
| MAP U/ P - ABORT | |
S R | |

|

| |
[ PEPEPRPRPPEPRERERE >
| |

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.

ETSI



3GPP TS 29.010 version 3.8.0 Release 1999 67 ETSI TS 129 010 V3.8.0 (2002-06)

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

NOTE 1.

NOTE 2:

NOTE 3:

Forward | HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER|
message | request

-target MSC nunber
BSSMAP i nf or nati on -target RNC Id
el enent s - an- APDU(
HANDOVER REQUEST)

[
|
|
|
Posi ti ve| HANDOVER REQUI RED MAP PREPARE SUBSEQUENT HANDOVER)
[
[
|
|
[
.I_

resul t response
- an- APDU(
HANDOVER REQUEST
ACKNOWN_EDGE or
HANDOVER FAI LURE)

Negati ve] HANDOVER REQUI RED REJECT MAP PREPARE SUBSEQUENT| 3

resul t HANDOVER r esponse |
equi prent failure Unknown MsC |

equi prent failure Subsequent Handover |

Failure |

equi prent failure Unexpect edDat aVal ue|

CLEAR COMVAND

equi prent failure MAP CLOSE

|

[

[

[

| equi i .

| equipnent failure Data M ssing
[

[

|

| equipnent failure MAP U P - ABORT
[

The processing performed on the BSSM AP information elements received in the HANDOVER
REQUIRED message is out of the scope of the present document. The target MSC number is provided to
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 aBSSMAP HANDOV ER REQUEST ACKNOWLEDGE or a
BSSMAP HANDOVER FAILURE.

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

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

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

The possible sending of the HANDOVER REQUIRED REJECT message is described in 3GPP TS
48.008.
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The interworking between Prepare Subsequent Handover and RELOCATION REQUEST in 3G_MSC-A isasfollows:

HANDOVER FAI LURE)

| 29. 002 25.413 | Not es
________ e
Forward | MAP PREPARE SUB HANDOVER RELOCATI ON REQUEST |
message | request |
| -ho- Nunber Not Requi r ed |
| -target RNC ID |
| -an- APDY( |
| HANDOVER REQUEST, |
| MSC | NVOKE TRACE) |
| |
| BSSMAP i nfornation RANAP i nf or mati on |
| el enent s: el enent s: |
[ |
| Cause Cause |
| SRNC to tRNC container sRNC to t RNC cont ai ner |
[ [
| info stored/generated |
| in/ by 3G MsC- A |
| CN donai n i ndi cat or |
| RAB par aneters |
| Per manent NAS UE id |
| Encryption info |
| Integrity protection |
| info |
[ [
T L, }----
Posi tive| MAP PREPARE SUB HANDOVER RELOCATI ON REQUEST ACK|
result | response
| -an- APDY( |
| HANDOVER REQUEST ACK) |
| |
| BSSMAP i nfornation RANAP i nf or mati on |
| el enent s: el enent s: |
[ |
| Layer 3 info tRNC to sRNC cont ai ner|
| |
________ e
Negative| MAP SUB PREPARE HANDOVER RELOCATI ON FAI LURE |
result | response |
| -an- APDY( |
[ [
[ [

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

| 08.08 29. 002 | Not es
Forward | HANDOVER FAI LURE MAP PROCESS- SI GNALLI NG |
message | request |
| - an- APDU( |
| HANDOVER FAI LURE) |
I I

et ettt ittt ettt -
Posi tive| |
result | |

R S R EE R P LT R PP PR e
Negat i ve| |
result | |
|
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The interworking between Send End Signal Response and RELOCATION COMPLETE in 3G_MSC-A isasfollows:

| 25.413 29. 002 | Not es
________ e
Forward | RELOCATI ON COMPLETE MAP SEND END SI GNAL |
message | response |

I I
e e TR PEE -
Posi tive| |
result | [
________ e
Negati ve| |
result | MAP U P - ABORT | 1

I I

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 3GPP 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.

[
| REQUI RED | ---mmmmmmmmmmm e e e >|
| HANDOVER r equest | MAP PREPARE

|
| HANDOVER r equest

| REQUEST |
[

Figure 45: Signalling for Subsequent Inter-MSC Handover to third MSC (3G_MSC-B’) initiation
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Possible Positive outcomes:. successful radio resources allocation:

BSS- A MSC- B MSC- A 3G
I I I

| | |

| | |

I I I

I I I

| | |

| | |

I I I

I I I

| | |

| | |

I I I

I I I I
| | | MAP PREPARE HANDOVER
| | | <o
| | VAP PREPARE SUBSEQUENT]| response

| | <o |

| | HANDOVER r esponse |

| HANDOVER | |

| <o | |

| COMVAND | |

I I
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MBC- B'
[

| RNS- B
| |

| RELOCATI ON

| REQUEST |
ACKNOW.EDGE

[ [
| LOCATI ON |

| REPORTI NG
| CONTROL

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

(Positive outcome)

Possible Negative outcomes:

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

b)

BSS- A MSC- B MBC- A 3G
|

| MAP CLOSE

|

I

I

|

| | MAP U/ P - ABORT
| | MAP PREPARE SUBSEQUENT|

| | <ommm s |

| | HANDOVER r esponse negati ve
| HANDOVER |result |

I

|

|

|

[
REQU RED | |
REJECT | |
(Note 1) | I

radio resources allocation failure:

ETSI

| |

| | MAP PREPARE HANDOVER
| | response negative result
|

|

I

MSC- B

|
RNS- B
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BSS- A MSC

"
@

MSC- A 3G MSC-B'
I I
| | RNS- B'
|
| | RELOCATI ON
| | <-------- |
| | FAI LURE
| |
| VAP PREPARE HANDOVER

I
MAP PREPARE SUBSEQUENT| response

L e |
HANDOVER r esponse

REJECT |

I
|
|
I
I
|
|
I
I
|
|
I
I
I
:
| (Note 1) |

I
I
I
REQU RED | :
I

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

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

Positive outcome:

BSS- A MSC

"
@

MSC-

>

3G MsC-B'

[
| RNS- B'

| |
| RELOCATI ON

I

|

|

I

| | COVPLETE
| |

| MAP SEND END S| GNAL

I

|

MAP SEND END S| GNAL
Cemmmmmmmeecceemeaaaaa |
response

r equest

I
|
|
I
I I
| |
| |
I I
I I I
| | |
| | |
| | | |
I I I I
[ <--o-eoonn I I I I
| | | |

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

Negative outcome:

BSS- A VBC- B MBC- A 3G MBC- B
[
| HANDOVER | | RNS- B!
----------- >| |

I
|
FAI LURE | MAP PROCESS ACCESS | |
I
| SI GNALLI NG request (Note 1) |

|

|

| MAP U - ABORT
| <o >

| | 1 U RELEASE
| | -ceee >
|
[

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.
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BSS- A MBC- A 3G MBC- B RNS- B
[ [ [ |
| | | LOCATI ON REPORT |
|
[
|

| S| GNALLI NG |

Figure yy: Signalling for updating of anchor MSC after change of location in RNS
The specific interworking case in MSC-A compared to the subclauses 4.5.1 and 4.7.2 occurs between HANDOVER

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 | Not es
________ e
Forward | MAP PROCESS- SI GNALLI NG |
nessage | request |
I I
| - an- APDU( MAP U - ABORT | 1
| HANDOVER FAI LURE) |
| |
PRt aeeCR LT LR L PP L P L PP IR LR PR LRRETRTRELIRt F--ee
Positive| [
result | [
R S R R T T L EE P P TR oee--
Negat i ve| [
result | MAP U/ P -ABORT | 2
|

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

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

4.7.4 BSSAP Messages transfer on E-Interface

The handling is described in chapter 4.5.4, additional cases are described in this chapter.
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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 | Not es
________ e
Forward | MAP PREPARE HANDOVER RAB ASSI GNVENT REQ
nmessage | request |

| - RANAP servi ce Servi ce handover |

| handover |

| - an- APDU( |

| ASS| GNVENT REQUEST) |

I I

| BSSMAP i nfornation RANAP i nfornation |

| el ement s: el ement s: |

I I

| Channel Type RAB par aneters |

| |
R e e L L PR -
Posi tive| MAP PREPARE HANDOVER |
result | request |

| - an- APDU( |

| ASSI GNMENT COWPLETE ~ RAB ASSI GNMVENT |

| RESPONSE |

| or (positive result)]

| ASS| GNVENT FAI LURE)  RAB ASS| GNVENT |

| RESPONSE |

| (negative result)]

I I

| BSSMAP i nfornation RANAP i nfornation |

| el ement s: el ement s: |

I I

| Cause Cause | 1

I I
T ERRE R PR -
Negati ve| |
result | MAP U P —ABORT |

I I
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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 | Not es
________ e
Forward | MAP FORWARD ACCESS SI GN. SECURI TY MODE CMD |
message | request |

| - an- APDUY( |

| Cl PHER MODE CMD) |

| |

| BSSMAP i nfornation RANAP i nfornation |

| el enent s: el enent s: |

| |

| Encryption infornation Integrity |

| protection info|

| Encryption info |

| |
T e
Positive| MAP PROCESS ACCESS S| GN. |
result | request |

| - an- APDU( |

| Cl PHER MODE COVWPLETE SECURI TY MODE |

| or COVPLETE |

| Cl PHER MODE REJECT) SECURI TY MODE |

| REJECT |

| |

| BSSMAP i nfornation RANAP i nfornation |

| el ement s: el ement s: |

| |

| Encryption infornation Integrity |

| protection info|

| Encryption info |

| Cause Cause | 1

| |
R e
Negat i ve| [
result | MAP U P —ABORT |

| |
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4.7.4.3 Location Reporting Control

The interworking between the RANAP location report message and the BSSM AP handover performed messagein
MAP is asfollows:

| 25. 413 29. 002 | Not es
________ e
Forward | LOCATI ON REPORT MAP PROC. ACC. SI GNALLI NG |
message | |

| - an- APDU( |

| HANDOVER PERFORMED) |

| |

| RANAP i nfornation BSSVAP i nfornation |

| el ement s: el ement s: |

| |

| Area identity (SAl) Cell identifier |

| Cause Cause |

I I
e e TR PEE -
Posi tive| |
result | [
________ e
Negati ve| |
result | |

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 3GPP TS 48.008. Each BSSMAP message listed in 3GPP TS 49.008 being transferred on E-interface shall use
the mechanisms given in subclause 4.5.4 and is described in 3GPP TS 48.008.

4.75.1 Encryption Information

Thelist of GSM a gorithms, the ciphering key and the chosen algorithm shall be stored by 3G_MSC-B and used for
generating the UMTS parameters Encryption Information and Integrity Protection Information if they are not received
in MAP Prepare Handover Request (the generation of the UMTS 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 Regquest BSSM AP message (information included).

The Handover Request Acknowledge should in this case NOT contain the indication of the chosen
agorithm.

If Ciphering has NOT been performed before Inter-M SC Handover:
- inthe Cipher Mode Command procedure between MSC-A and 3G_MSC-B.

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

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

- the Handover Request BSSM AP message.

Chosen Channel and/or Speech Version shall NOT be reported back to MSC-A in the Handover Request
Acknowledge

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

- the BSSMAP Assignment procedure between MSC-A and 3G_MSC-B.

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

- inthe BSSMAP Assignment procedure.

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

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

- the Handover Request BSSM AP message.

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

- the BSSMAP Assignment procedure.

4755 MSC-Invoke Trace Information Elements

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

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

4.7.5.6 Selected UMTS Algorithm

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

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

If ciphering has not been performed before Inter-M SC Handover, this will be controlled by 3G_MSC-A after the
completion of Inter-M SC Handover.
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If Ciphering has been performed before Inter-M SC Handover, Selected UMTS algorithm information is received
by 3G_MSC-A from 3G_MSC-B in:

— The Prepare Handover Response MAP message.

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

— The Process Access Signalling Request MAP message.

4.75.7 Allowed UMTS Algorithms

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

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

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

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

— TheForward Access Signalling Request MAP message.

475.8 BSSMAP Service Handover

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

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

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

— the Forward Access Signalling Request MAP message

4759 RANAP Service Handover

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

Transfer of information:

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

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

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

4.7.6 Cause Code Mapping

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

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

08. 08 25. 413 | Not es
_______________________________________________________ -
HANDOVER REQUI RED RELOCATI ON REQUEST |

|
-Better Cell -Tine critical reloc. |
-Directed retry -Directed retry |
-Di stance -Time critical reloc. |
-Downlink quality -Time critical reloc. |
-Downl i nk strength -Time critical reloc. |
-O and Mintervention -Oand Mintervention |
-Preenption -RAB pre-enpted |
- Response to MSC invocation -Time critical reloc. |
-Switch circuit pool | 1
-Traffic -Tine critical reloc. |
-Uplink quality -Time critical reloc. |
-Uplink strength -Time critical reloc. |
-Any ot her val ue -Time critical reloc. |

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

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

08. 08 25.413 | Not es
_______________________________________________________ -
HANDOVER REQUEST RELOCATI ON REQUEST |

|
-Better Cell -Tine critical reloc. |
-Directed retry - Directed retry |
-Di stance -Time critical reloc. |
-Downlink quality -Time critical reloc. |
-Downl i nk strength -Time critical reloc. |
-O and Mintervention -Oand Mintervention |
-Preenption -RAB pre-enpted |
- Response to MSC invocation -Time critical reloc. |
-Switch circuit pool | 1
-Traffic -Tine critical reloc. |
-Uplink quality -Tine critical reloc. |
-Uplink strength -Time critical reloc. |
-Any ot her val ue -Time critical reloc. |

NOTE 1: Cause code not used at inter-system handover.
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The mapping between the cause codes received in BSSMAP Handover Failure and the cause codes sent in RANAP lu
Release Command is as follows:

HANDOVER FAI LURE I U RELEASE COMVAND

|
+
I
I
- Ci phering al gorithm not |
support ed |
-Circuit pool msmatch |
- Equi prent failure -Rel ocation cancelled |
-Invalid nessage contents -Abstract Syntax Error |
-No radi o resource avail abl e | 2
-O and Mintervention -Oand Mintervention |
-Radio interface failure, -Rel ocation cancelled |
reversion to old channel |
-Radi o interface message -Rel ocation cancelled |
failure |
- Request ed speech version |
unavai |l abl e |
-Requested terrestrial |
resource unavail abl e |
-Requested transcoding/rate |
adaption unavail abl e |
-Switch circuit pool |
-Terrestrial circuit already -Rel ocation cancelled |
al | ocat ed |
-Any ot her val ue -Rel ocation cancelled |

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

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

25. 413 08. 08 | Not es
_______________________________________________________ foeeen-
RELOCATI ON FAI LURE HANDOVER FAI LURE |

|
-Any val ue -No radi o resource |
avail abl e [

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

25. 413 08. 08 | Not es
_______________________________________________________ fooeee-
RELOCATI ON FAI LURE HANDOVER REQUI RED REJECT |

I
-Any val ue -No radi o resource |
avail abl e |
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The mapping between the RANAP and the BSSM AP assignment messages is used in the MAP-E interface. RANAP
RAB Assignment Response with successful result is mapped to BSSMAP Assignment Complete; RANAP RAB
Assignment Response with unsuccessful result is mapped to BSSMAP Assignment Failure. The mapping between the
cause codes received in RANAP RAB Assignment Response and the cause codes sent in BSSMAP Assignment Failure
isasfollows (this mapping is only used for the MAP-E interface):

25.413 08. 08 | Not es
_______________________________________________________ -
RAB ASSI GNVENT RESPONSE ASSI GNVENT FAI LURE |

|

-Requested traffic class not —No radi o resource |
avai |l abl e avai |l abl e |
-Invalid RAB paraneters value -—lnvalid msg. contents |
-Requested max bit rate not —No radio resource |
avai | abl e avail abl e |
-Requested max bit rate for DL —No radi o resource |
not avail abl e avai |l abl e |
-Requested max bit rate for UL —No radi o resource |
not avail abl e avai |l abl e |
-Requested guaranteed bit rate —No radi o resource |
not avail abl e avai |l abl e |
- Requested guaranteed bit rate —No radi o resource |
for DL not avail able avai |l abl e |
-Requested guaranteed bit rate —No radi o resource |
for UL not avail able avai |l abl e |
-Requested transfer delay not —No radi o resource |
achi evabl e avail abl e |
-Invalid RAB param conbination-Invalid nsg. contents |
-Condition violation for SDU —lnvalid nmsg. contents |
paraneters |
-Condition violation for —Invalid nsg. contents |
traffic handling priority |
-Condition violation for —Invalid nsg. contents |
guaranteed bit rate |
-User plane not supported —No radi o resource |
avail abl e |

-lu UP failure —Equi pnent failure |
- Tqueui ng expiry —Radi o interface nmessage|
failure [

-lnvalid RAB id —Invalid nsg. contents |
- Request superseeded —No radi o resource |
avail abl e [

-Rel ocation triggered -No radi o resource |
avail abl e |

-Any ot her val ue —Radi o interface nessage|
failure [

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

25. 413 08. 08 | Not es
_______________________________________________________ fooeee-
LOCATI ON REPORT HANDOVER PERFORMED |

I

-User restriction start ind. —O&M i ntervention |

-User restriction start ind. —QO&M i ntervention |
-Requested report type not | 1

support ed [

-Any ot her val ue -Better cell |

NOTE 1: In this case, no Handover Performed is sent.
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4.8 Inter-MSC Relocation

ETSI TS 129 010 V3.8.0 (2002-06)

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 relocation protocol and the TS 29.002 MAP protocol.

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

29.108.

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-

50 to 54 with both possible positive or hegative outcomes.

M SC relocation procedure is shown in figures

Additionally figure 50b shows the possible interworking when trace related messages are transparently transferred on

the E-Interface at Basic I nter-M SC Relocation initiation.

RNS- A 3G MBC- A 3G MsC-B
| | |
| RELOCATI ON | |
.............. >| MAP PREPARE HANDOVER
| REQUI RED [ = g Tl +

|

[
| | request |
| | |
| | |
[ [ [
[ [ [
| | |
| | |
[ [ [
[ [

| Possible Alloc. |
| of a relocation|
| no. in the VLR B|

RNS- B

|
RELOCATI ON REQUEST |

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

transferred)
RNS- A 3G MSC- A 3G MsC-B
| * |
| RELOCATI ON |
.............. >| MAP PREPARE HANDOVER
| REQUI RED [=mmmmm I +

|

[
request (**) |
|
|
[
[
|
|
|

| Possible Alloc. |
| of a relocation |
| no. in the VLR B|

RNS- B

|
RELOCATI ON REQUEST |

| ON | NVOKE TRACE |

>(***)

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

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

| | | RELOCATI ON REQUEST |

| | [eoee |

| | | ACKNOW.EDGE

| | MAP PREPARE HANDOVER |

| R R RCRRREEELEPEELPLEED |

| | response

|

|

I

I

|

| |

RELOCATI ON' COMVAND | |
| |

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:

RNS- A 3G MsSC- A 3G MSC-B RNS- B
| |
| MAP PREPARE HANDOVER r esponse
| negative result, MAP CLOSE

|

|

Semmmmoooooo--- I I

FAI LURE | MAP CLOSE |

[=-mmmmmm e >

| |

b) radio resources alocation failure:
RNS- A 3G MBC- A 3G MSC-B RNS- B

I I I I
| | | RELOCATI ON FAI LURE |
| | | <mmmemm e |
| | MAP PREPARE HANDOVER | |
I [ <o I I
| | response | |
| RELOCATI ON PREPARATI ON | |
[<ommmmmee e I I I
| FAI LURE | | |
| | |

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

RNS- A 3G MG A 3G MsC-B RNS- B
I I I RELOCATI ON REQUEST I
: : MAP PREPARE HANDOVER : S ;\E:k ---------- :
| N esporee T | |
| RELOCATI ON PREPARATI ON | |
ié;\; T | I I
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d) unsuccessful relocation execution (relocation cancelled):

RNS- A 3G MG A 3G MSC-B RNS- B
I I I I
| RELOCATI ON | | |
-------------- > | |
| CANCEL | | |
| | MAP U - ABORT | |
| R e > |
| | I U RELEASE COMVAND |
| RELOCATI ON | R >|
| oeomennne | |
|

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

| |
| | RELOCATI ON COVPLETE]

|
|
I
I I
| | <--mmmmmmmmme e | |
| |
I I
I I

Figure 52: Signalling for Basic Inter-MSC Relocation completion

Positive outcome

RNS- A 3G MBC- A 3G MSC-B RNS- B
|
| MAP SEND END S| GNAL [ |

I
| response | 1 U RELEASE COMVAND |
| [ >|

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

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

Negative outcome:

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

[
| MAP U/ P - ABORT | |
|- > |

|
| |- om >
|

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 u-
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 identity of the target RNC where the call is to be handed over
in 3G_MSC-B area, provided in the RELOCATION REQUIRED message, is mapped to the target RNC Id MAP
parameter and the RELOCATION REQUEST message is encapsulated in the an-APDU M AP parameter of the Prepare-
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Handover MAP request. 3G_MSC-B can invoke another operation towards the VLR-B (allocation of the relocation
numbers described in 3GPP TS 29.002).

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.

The interworking between Prepare Handover and RELOCATION REQUIRED is asfollows:

NOTE 1:

NOTE 2:

NOTE 3:

| 25. 413 29. 002 | Not es
________ e
Forward | RELOCATI ON REQUI RED MAP PREPARE HANDOVER request |
nessage | |

| - ho- Nunmber Not Requi r ed| 1

| -target RNC I d |

| RANAP infornation -Radi o Resource Info |

| el ement s - an- APDU( |

| RELOCATI ON REQUEST, | 2

I CN | NVOKE TRACE) |
________ e
Posi tive| MAP PREPARE HANDOVER r esponse |
result | | 3

| -relocation nunbers |

| - an- APDU( |

| RELOCATI ON COMVAND RELOCATI ON REQUEST |

| ACKNOWN_EDGE |

I or I

| RELOCATI ON PREP FAI LURE RELOCATI ON FAI LURE) |

Lr |
Negati ve| RELOCATI ON PREP FAI LURE MAP PREPARE HANDOVER|
result | |

| Unspecified failure System Fai |l ure |

| Unspecified failure No Handover Nunber |

| avai |l abl e |

| Unspecified failure Unexpect edDat aVal ue|

| Unspecified failure Data M ssi ng |

| |

| Unspecified failure MAP CLOSE |

| Unspecified failure MAP U/ P - ABORT |

I I

The RANAP information elements are already stored in 3G_MSC.

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

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

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

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

In the second case, the positive result triggersin 3G_MSC-A the sending of the RELOCATION PREP
FAILURE.
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The interworking between Send End Signal and RELOCATION COMPLETE in 3G_MSC-B isasfollows:

| 25. 413 29. 002 | Not es
________ e
Forward | RELOCATI ON COVPLETE MAP SEND END SI GNAL request |
message | |

| - an- APDUY( |

| RELOCATI ON COWPL) |

| |
PR A -
Positive| |1U RELEASE COWAND MAP SEND END S| GNAL response|
result | -Nornal release | 1
T R R PR -
Negative| | U RELEASE COMVAND |
result | -Normal release MAP CLOSE | 2

| -Nornal release MAP U P - ABORT |

| |

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

NOTE 2: The abortion of the dialogue or the rejection of the component triggersin 3G_MSC-B the clearing of its
circuit connection with 3G_MSC-A, if any, of the Radio Resources on the | u-Interface and the rel ease of
the SCCP connection between 3G_MSC-B and RNS-B.

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

| 29. 002 25.413 | Not es
________ e
Forward | MAP SEND END S| GNAL | U RELEASE COVMAND |
nessage | request |

| - an- APDU( - Successful |

| RELCOCATI ON COVPLETE) Rel ocati on |
St e }----
Posi tive| |
result | |
T R CCE T LR P PR T -
Negat i ve| [
result | [

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

| 25.413 29. 002 | Not es
________ e
Forward | RELOCATI ON CANCEL MAP U - ABORT |
nessage | |

| - Relocation |

| cancel | ed |
T L L ELE L EELEELE }----
Posi tive| RELOCATI ON CANCEL ACKNOW.EDGEMENT |
result | |
R S R EE R P LT R PP PR e
Negat i ve| |
result | |
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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 Inter-M SC relocation procedureis shownin

figures 55 to 59.

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

| RELOCATI ON |

[---mmmmmmmmie- >| MAP PREPARE SUBSEQUENT

| REQURED | ---mmmmmmmmmmmmmmmmamaas >

[
[
| HANDOVER r equest |
|
[

RNS- B
I

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

Possible Positive outcomes. successful radio resources allocation:

3G MSC- A

RNS- B

[ [
| RELOCATI ON REQUEST |
------- |

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

outcome)

Possible Negative outcomes:

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

RNS- A 3G MsC-B 3G MsC- A
| | MAP PREPARE SUBSEQUENT HANDOVER

| oo | |
| FAI LURE (Note 1) |
[ [ [

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

RNS- A 3G MSC-B 3G MBC- A
| | MAP CLCSE, MAP U/ P ABCRT |
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c) radio resourcesalocation falure:

RNS- A 3G MsC-B 3G MG A RNS- B
[ | | RELOCATI ON FAI LURE|

| | | <o |

| | MAP PREPARE SUBSEQUENT |

| | <o |

| RELOCATI ON PREP| HANDOVER r esponse

|

|

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

RNS- A 3G MSC-B 3G MBC- A RNS- B
[ [ | RELOCATI ON REQUEST]|
: : MAP PREPARE SUBSEQUENT : ST :
| RELOCATI ON PREP|  LANDOVER response. | |
e T | | |

RNS- A 3G MsC-B 3G MsC- A RNS- B
| RELOCATI ON | | |
ERCREERCEEEELE >| | |
| CANCEL | MAP PROCESS ACCESS | |
| R TS TE e LS L PEE L RS >| |
| | SI GNALLI NG r equest | U RELEASE COVMAND |
| N R T >|
| | | | U RELEASE COMPLETE]
| | R |
| | MAP FORWARD ACCESS | |
| R LR CEEEE PR ELROE | |
| RELOCATI ON | S| GNALLI NG r equest | |
[&oeeeeo e | | |
| CANCEL ACK | | |

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

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

| | | RELOCATI ON |

| | MAP SEND END SI GNAL R |

| S e T T | COWPLETE

| | response |

|

|
| U RELEASE CMVD | [ [
I

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.

ETSI



3GPP TS 29.010 version 3.8.0 Release 1999 88 ETSI TS 129 010 V3.8.0 (2002-06)

RNS- A 3G MBC- B 3G MBC- A RNS- B
[ [ |
| MAP U/ P - ABORT | |
S R | |

|
|
| PEEEEEPFEREPREREPS >
| | (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 asfollows:

| 25.413 29. 002 | Not es
Forward | REL. REQUI RED MAP PREPARE SUBSEQUENT HANDOVER|
message | request

I

|

-target MSC nunber |

-target RNC I d |
RANAP i nf or nat i on - an- APDU( | 1
|
|
I

MAP U/ P —ABORT
Unspecified failure
Unspecified failure

|

|

I

| el enents RELCOCATI ON REQ)

|

I
Tttt ity nh
Posi tive| MAP PREPARE SUBSEQUENT HANDOVER|
result | response | 2

| - an- APDU(

| RELOCATI ON CMD. RELOCATI ON REQUEST |

| ACKNOW.EDGE |

| or |

| RELOCATI ON PREP FAI LURE RELOCATI ON FAI LURE) |

I I
T R L -
Negative| REL. PREP. FAILURE MAP PREPARE SUBSEQUENT|
result | HANDOVER r esponse |

| Unspecified failure Unknown MsC |

| Unspecified failure Subsequent Handover |

| Failure |

| Unspecified failure Unexpect edDat aVal ue|

| Unspecified failure Data M ssi ng

I

| 1u RELEASE COMVAND MAP CLCSE

|

I

I

|

NOTE 1: The processing performed on the RANAP information elements received in the RELOCATION
REQUIRED message is out of the scope of the present document. The target M SC number is provided to
3G_MSC-A by 3G_MSB-B based on the information received from RNS-B.

NOTE 2: The response to the Prepare-Subsequent-Handover request can include in its an-APDU parameter,
identifying the 3GPP TS 25.413 protocol, a RANAP RELOCATION REQUEST ACKNOWLEDGE or a
RANAP RELOCATION FAILURE.

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

In the second case, the positive result triggersin 3G_M SC-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 | Not es
________ e T
Forward | MAP PROCESS- S| GNALLI NG | U RELEASE COVMAND |
message | request |

| -an- APDY( |

| RELOCATI ON CANCEL) |

| |
e e F----
Positive| MAP FORWARD- S| GNALLI NG | U RELEASE CONVPLETE]
result | request |

| -an- APDY( |

| RELOCATI ON CANCEL ACK) |

I I
T ERE e PR -
Negati ve| |
result | [

I I

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

follows:

NOTE:

25. 413
Forward RELOCATI ON CANCEL
nessage
Posi tive| RELOCATI ON CANCEL ACK
resul t
Negat i ve
resul t

request
- an- APDU(
RELOCATI ON CANCEL)

VAP FORWARD- SI GNALLI NG

r equest
- an- APDU(

RELOCATI ON CANCEL ACK)

VAP PROCESS- SI GNALLI NG

Positive

I
+
|
nessage |
I
+
|
result |

Negat i ve|
result |

RELOCATI ON COMPLETE NMAP SEND END SI GNAL

response

MAP U P - ABORT

ETSI
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ion to third MSC

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

RNS- A 3G MSC- B 3G
I I
| RELOCATI ON |
........... >| MAP PREPARE SUBSEQUENT|
REQUI RED | ----=--mmmmmmmmmmamee >|

| HANDOVER r equest

MBC- A
I I
I

| VAP PREPARE

| _______________
| HANDOVER r equest

| REQUEST |

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

Possible Positive outcomes. successful radio resources allocation:

3G

NDOVER r esponse

T

MAP PREPARE SUBSEQUENT|

MSC- A 3G MSC-B'

[
[ RNS- B'

| RELOCATI ON

ACKNOWNLEDGE

[
[
|
|
[
| | REQUEST |
|
| | |
| MAP PREPARE HANDOVER |
[ [
response | |
| | |
| | |
[ [ [
[ [ [
| | |
| | |

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":

RNS- A 3G MsC-B 3G MsC- A 3G MsC-B'
[ [ [

| | RNS- B'
| | MAP PREPARE HANDOVER

| | response negative result
| | MAP CLOSE |
|

| MAP U/ P - ABORT
| MAP PREPARE SUBSEQUENT]|
| <o |
| HANDOVER r esponse negati ve
RELOCATI ON | resul t

FAILURE |
[

I

| |

PREPARATI ON| |
I

b) radio resources alocation failure:

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

| | | |

| | | Y
| | | | RELOCATI ON
| | | | <-------- |
| | | | FAILURE |
I I I I
| | | MAP PREPARE HANDOVER |
| | <o | |
| | MAP PREPARE SUBSEQUENT| response [ [
| | <o | | |
| | HANDOVER r esponse | | |
| RELOCATION | | | |
| <ooeoeano- | | | |
| PREPARATI ON| | | |
| FAI LURE | | | |
| | | |

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

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

I I I I

| | | T
| | | | RELOCATI ON
| | | <--eo---
. | o)
| | | MAP PREPARE HANDOVER |
| | | <o | |
| | MAP PREPARE SUBSEQUENT| response | |
| B A CIRE CEUEEE | | |
| | HANDOVER r esponse | | |
| RELCCATI ON | | I I
| <ooooo--- | | |
| PREPARATI ON| | | |
| FAILURE | | | |
I I I I

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

response
| U RELEASE
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RNS- A 3G MsC-B 3G MsC- A 3G MsC-B'

I I I I

| | | T
| | | | RELOCATI ON
| | | | <-eeoee-
| | | | COWPLETE

| | | |

| | | MAP SEND END SI GNAL

| | | <eoem e

| | MAP SEND END SI GNAL | request

| |

I I

I I

|

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

Negative outcome:

RNS- A 3G MC-B 3G MG A 3G MG B

: RELOCATI ON : : : RNS- B'
I CANCEL _____ >I MAP PROCESS ACCESS I I I
| S Gl 1 renurst (hore 1) | |
I I I MAP U - ABORT I I
| | EREEEEEEEEEEEEE >| |
| | MAP FORWARD ACCESS | | | U RELEASE
koA v | S QL MO reauest | | con |
i v I | I

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

| 29. 002 29. 002 | Not es
________ e T
Forward | MAP PROCESS- S| GNALLI NG |
message | request |

| |

| - an- APDU( MAP U - ABORT | 1

| RELOCATI ON CANCEL) |

I I
T e
Positive| MAP FORWARD- S| GNALLI NG |
result | request |

| - an- APDU( |

| RELOCATI ON CANCEL ACK) |
R e
Negati ve| |
result | MAP U P -ABORT | 2

I I

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

NOTE 2: The abortion of the dialogue ends the 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.

| 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.

| 25. 413 29. 002 | Not es
________ e T
Forward | RANAP nessages MAP FORWARD ACCESS Sl GNALLI NG
nessage | request | 1
| |
| -an- APDU ( RANAP nessages) |
e F----
Positive| [
result | | 2
T ERe R PR -
Negat i ve| [
result | MAP CLOSE |
|

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 | Not es
________ e T
Forward | RANAP nessages MAP PROCESS ACCESS SI GNALLI NG
message | request | 1

[ |

| -an- APDU ( RANAP nessages) |
e R Erts f----
Positive| [
result | | 2
PRt A PRI EEPITRRRS f----
Negati ve| |
result | MAP CLCSE |

| 1'U RELEASE COMVAND |

| |

| Unspecified failure MAP U/ P - ABORT | 3

[ [

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

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

NOTE 3: The abortion of the dialogue triggers the clearing of the circuit connection with 3G_MSC-A, if any, of the
Radio Resources on the lu-Interface and the release of the SCCP connection between 3G_MSC-B and
RNS-B. The clearing of the Radio Resources (the clearing indication received from RNS-B is transmitted
to 3G_MSC-A) or the loss of the SCCP connection between 3G_MSC-B and RNS-B, triggersin
3G_MSC-B the abortion of the dialogue on the E-Interface and the clearing of the circuit connection with
3G_MSC-A, if any.
4.8.5 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. Therelevant RANAP procedures are mentioned to ease the comprehension, their detailed descriptionis
the scope of the TS 25.413. Each RANAP message being transferred on E-interface shall use the mechanisms given in
subclause 4.8.4 and is described in TS 25.413.

4.85.1 Integrity Protection Information

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

Thelist of agorithms, 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.
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4.85.2 Encryption Information

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

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.

Transfer of Information:

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

Ciphering control towards 3G_MSC-B:
If Ciphering has been performed before Inter-M SC 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 Rel ocation:
- inthe Security Mode Command procedure between 3G_MSC-A and 3G_MSC-B.

4.85.3 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

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

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

— TheForward Access Signalling Request message.

4855 Selected GSM Algorithm

After inter-M SC relocation, the 3G_MSC-B can perform intra-MSC UMTS to GSM handover. A sequence of possible
encryption algorithms, received from the 3G_MSC-A, can be sent to an BSS in Handover Request or in Cipher Mode
Command in case of cipher mode setting after intraMSC-B handover from UMTS to GSM. The BSS chooses one of
the listed algorithms and reports this back to the 3G_MSC in Handover Request Acknowledge or Cipher Mode
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Compl ete respectively. The MSC-B provides the Selected GSM algorithm information to the MSC-A. The Selected
GSM dgorithms IE in the MAP Process Access Signalling Request message refers to the Algorithm identifier octet in
the Chosen Encryption Algorithm GSM information.

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

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

If Ciphering has been performed before Inter-M SC Relocation, Selected GSM algorithm information is received
by 3G_MSC-A from3G_MSC-B in:

— The Handover Performed BSSMAP message.

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

— The Process Access Signalling Request MAP message.

4.8.5.6 Allowed GSM Algorithms

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

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

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

— TheForward Access Signalling Request MAP message.

4.85.7 Chosen Channel

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

The Channel Type and the characteristics of the chosen channel shall be stored by 3G_MSC-B, and the Chosen Channel
and/or Speech Version information elements shall be transferred to MSC-A or 3G_MSC-A.
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Transfer of information:
Received by MSC-A or 3G_MSC-A from 3G_MSC-B in:
—  The Prepare Handover Response MAP message

— The Process Access Signalling request MAP message

4.85.8 BSSMAP Service Handover

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

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

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

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

485.9 RANAP Service Handover

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

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

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

— the Forward Access Signalling Request MAP message
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4.8.6 Overview of the Technical Specifications 3GPP interworking for the Inter-MSC Relocation

PSTN | SDN

+
| MAP/ E| <
Foee o+

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

The general principles of the location services procedures are given in Technical Specification 3GPP TS 23.071 and
3GPPTS23.171.

3GPP TS 29.010 gives the necessary information for interworking between the 3GPP TS 25.413 RANAP protocol and
the GSM 08.08 BSSMAP protocol. The interworking is necessary for positioning requests i ssued after a completed
GSM to UMTS inter system handover. BSSMAP messages carried by MAP over the E-interface must be mapped by the
non-anchor 3G-M SC into the corresponding RANAP messages to be sent over the lu-interface and vice versa. For
Inter-M SC GSM to GSM Handover and Inter-MSC UMTSto UMTS SRNS Relocation no mapping between the 3GPP
TS 25.413 RANAP protocol and the GSM 08.08 BSSMAP protocol is necessary, but only the interworking with the
MAP protocol over the E-interface needs to be described.

4.9.1 Completed Location Acquisition

49.1.1 Inter-MSC Handover (GSM to GSM)

After asuccessful Inter-M SC handover, any positioning request received by the anchor MSC viathe MAP message
Provide Subscriber Location triggers the BSSM AP procedure Location Acquisition described in GSM 08.08. For
handover this procedure is executed according to GSM 09.08 with the anchor MSC playing the role of the MSC and the
non anchor M SC playing the role of the BSS.

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

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

The signalling for a completed Location Acquisition procedure is shown in figures 65a.
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GWw.C MSC- A MSC- B
[ [ [
| MAP PROVI DE |
| SUBSCRI BER |
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[---mmmmaao >| MAP FORWARD ACCESS
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S| GNALLI NG
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|

|

I

I

:

- an- APDU( I
REQUEST) |

|

|

I

VAP PROCESS ACCESS
S| GNALLI NG

- an- APDUY(
PERFORM LOCATI ON
RESPONSE)

I
|
PERFORM LOCATI ON |
I
|
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REQUEST

| Posi ti oni ng|
| is |
| perforned |

PERFORM LOCATI ON

RESPONSE

Figure 65a: Signalling for a completed Location Acquisition procedure

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

49.1.2

Inter-MSC Handover (GSM to UMTS)

After asuccessful Inter-MSC GSM to UMTS inter system handover, any positioning request received by the anchor
MSC viathe MAP message Provide Subscriber Location triggers the BSSM AP procedure Location Acquisition
described in GSM 08.08. For handover this procedure is executed according to GSM 09.08 with the anchor MSC
playing the role of the MSC and the non anchor 3G M SC playing the role of the BSS.

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

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

The signalling for a completed Location Acquisition procedure is shown in figures 65b.
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GWL.C MSC- A 3G MsC-B
I I I
| MAP PROVI DE | |
| SUBSCRI BER | |
| LOCATI ON | |
[------m oo >| VAP FORWARD ACCESS |
| SI GNALLI NG |
------------------------ >|
- an- APDU( |
PERFORM LOCATI ON |
REQUEST) |
|
| RNS- B
I I
| LOCATI ON REPORTI NG |
| CONTROL |
[se >|
I
B +
| Posi ti oni ng|
| is |
| performed |

I
I
|
|
I
| Fommm e +
|
|
I
I
|

L |
MAP PROCESS ACCESS
SI GNALLI NG

Cemmmmmeemecceeemeeaaaaaa |
- an- APDU( |
PERFORM LOCATI ON |
RESPONSE) |
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LOCATI ON res |
 REEEEEEEEE | |
|

Figure 65b: Signalling for a completed Location Acquisition procedure
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The interworking between the BSSM AP location aquisition messagesin MAP and the RANAP |ocation reporting

messagesis as follows:

Resul t

29. 002 25.413
MAP FORWARD ACCESS SI G LOCATI ON REPORTI NG
request CONTROL
- an- APDUY(
PERFORM LOCATI ON REQUEST)
BSSMAP i nf or nat i on RANAP i nf or nat i on
el ement s: el ement s:
Locati on Type Request Type
>Current Geographic >Event = Direct
Location >Report Area =
Geo. Coord.
Cell ldentifier ----
C assmark Inf. Type3 .-
LCS dient Type .-
Chosen Channel
LCS Priority ----
LCS QoS Request Type
>Hori zontal Accuracy >Accur acy Code
GPS Assi stance Data
APDU ----
MAP PROCESS ACCESS S| G LOCATI ON REPORT
request
- an- APDU(

PERFORM LOCATI ON RESPONSE)

BSSMAP i nf or mati on
el enents:

RANAP i nf or mati on
el enents:

Location Estinate Area ldentity

>Geogr aphi cal Area

Posi tioni ng Data
Deci phering Keys
LCS Cause

Cause
Request Type

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

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

49.1.3

Inter-MSC Handover (UMTS to GSM)

After a successful Inter-MSC UMTS to GSM inter system handover, any positioning request received by the anchor
3G-MSC viathe MAP message Provide Subscriber Location triggers the BSSM AP procedure Location Acquisition
described in GSM 08.08. For handover this procedure is executed according to GSM 09.08 with the anchor 3G-M SC

playing the role of the 3G-M SC and the non anchor MSC playing the role of the BSS.

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

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

The signalling for a completed Location Acquisition procedure is shown in figures 65c.
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Gw.C 3G MsC- A MVSC- B
I I I
| VAP PROVI DE | |
| SUBSCRI BER | |
| LOCATI ON | |
T T >| MAP FORWARD ACCESS |
| SI GNALLI NG |
------------------------ >|
- an- APDU( |
PERFORM LOCATI ON |
REQUEST) |
I
I
I
I

|

|

PERFORM LOCATI ON |
REQUEST |

|

| Posi ti oni ng|
| is |
| perforned |

PERFORM LOCATI ON

RESPONSE
MAP PROCESS ACCESS
S| GNALLI NG

Cemmmmemcmeceeeemeeaaaaaa |
- an- APDUY( |
PERFORM LOCATI ON |
RESPONSE) |
MAP PROVI DE |
SUBSCRI BER |
LOCATI ON res [
S | |
|

Figure 65c: Signalling for a completed Location Acquisition procedure

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

4914 Inter-MSC SRNS Relocation

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

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

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

The signalling for a completed Location Acquisition procedure is shown in figures 65d.
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GW.C 3G MsC- A

[ [
| MMP PROVIDE |
| SUBSCRI BER |
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VAP FORWARD ACCESS
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- an- APDU(
LOCATI ON REPORTI NG
CONTROL)

VAP PROVI DE
SUBSCRI BER

VAP PROCESS ACCESS
S| GNALLI NG

- an- APDUY(
LOCATI ON REPORT)
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LOCATI ON REPORTI NG |
CONTRCL

| Posi ti oni ng|

is |

performed |

LOCATI ON REPORT

Figure 65d: Signalling for a completed Location Acquisition procedure

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

positioning request received by the anchor 3G M SC after completion of the intra-MSC UMTS to GSM requires that at
the non anchor 3G M SC the received RANAP messages are mapped into the corresponding BSSM AP messages to be
sent to the BSS, and the received BSSM AP messages are mapped into the corresponding RANAP messages to be sent
over the E-interface to the anchor 3G-M SC.

The signalling for a completed Location Acquisition procedure is shown in figures 65e.
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| Posi ti oni ng|
| is |
| perforned |

PERFORM LOCATI ON
RESPONSE

Figure 65e: Signalling for a completed Location Acquisition procedure

the interworking between the RANAP messages encapsulated in MAP and the BSSMAP messagesis as follows:
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For war d

message r equest

- an- APDU(

LOCATI ON REPORTI NG CONTROL)

RANAP i nf or mati on

el enents:

Request Type

>Event = Direct
>Report Area =
Ceo. Coord.

Request Type

request
- an- APDUY(
LOCATI ON REPORT)

RANAP i nf or mati on

el enents:

Area ldentity

>CGeogr aphi cal

Cause

Request Type
4.9.2 Cause Code Mapping
49.2.1 Inter-MSC Handover(GSM to GSM)

[
+
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[
[
|
|
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|
|
|
[
|
|
[
| >Accuracy Code
|
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[
|
|
[
[
|
|
[
[
|
|
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|

|
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|

|

|
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|

|

|

[

Accuracy |

|
+
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|

|

|

|

|

I

|

|

I

[

When a mobile station is handed over from GSM to GSM, no mapping of cause codesisrequired. The MSC shall use

the cause codes specified in GSM 08.08.

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

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

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

25. 413 08. 08 | Not es
LOCATI ON REPORT PERFORM LOCATI ON RESPONSE |
I
- Requested Report Type - Position nmethod failure|
not Supported |
- Requested Information - System Failure |
not Avail abl e |
- all other cause codes - System Failure |

After theinter-MSC GSM to UMTS handover, the 3G MSC-B can perform intraMSC UMTS to GSM handover. No
mapping of cause codesis required after completion of the intraaMSC UM TS to GSM handover asfor Inter-MSC
Handover GSM to GSM (see section 4.9.2.1).

49.2.3 Inter-MSC Handover (UMTS to GSM)

When a mobile station is handed over from UMTS to GSM, no mapping of cause codesis required. The 3G-MSC shall
use the cause codes specified in GSM 08.08.

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

4924 Inter-MSC SRNS Relocation

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

After the inter-M SC SRNS Relocation, the 3G MSC-B can perform intraM SC UMTS to GSM handover. A mapping of
the cause codes used in the RANAP and the BSSMAP protocolsis needed after completion of the intra-MSC UMTS to
GSM handover.
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The mapping between the cause codes received in BSSM AP Perform Location Response and the LCS cause codes sent
in RANAP Location Report is as follows:

not Supported
- I nter-BSC Handover Ongoing - Unspecified Failure

08. 08 25. 413 | Not es
PERFORM LOCATI ON RESPONSE LOCATI ON REPORT II_
I
- Position nmethod failure - Requested Report Type |
not Supported |
- System Failure - Unspecified Failure |
- Protocol Error - Unspecified Failure |
- Data mssing - Unspecified Failure |
in position request |
- Unexpected data val ue - Unspecified Failure |
in position request [
- Target MS Unreachabl e - Unspecified Failure |
- Location request aborted - Unspecified Failure |
- Facility not supported - Requested Report Type |
I
I
- Intra-BSC - Unspecified Failure |
Handover Conpl ete |
- Congestion - Unspecified Failure |
- Unspecified - Unspecified Failure |
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4.9.3  Aborted Location Acquisition

4931 Inter-MSC Handover (GSM to GSM)

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

Figure 66a shows the signalling for an aborted Location Acquisition procedure.

BSS- B

Gw.C MBC- A MVSC- B
I I I
| VAP PROVI DE | |
| SUBSCRI BER | |
| LOCATI ON | |
I >| MAP FORWARD ACCESS |
| SI GNALLI NG |
------------------------ >|
- an- APDU( |
PERFORM LOCATI ON |
REQUEST) |
I
I
I
:

PERFORM LOCATI ON
REQUEST)

[
|
I
|
MAP FORWARD ACCESS |
SI GNALLI NG |

[

- an- APDU( |
PERFORM LOCATI ON ABORT) |

[

[

|

PERFORM LOCATI ON

I
|
|
I
|
I
I
|
I
I
|
I
I
|
|
|
I
ABORT |
|

|
I
I
|
I
I
|
I
I
|
|
I
|
I
I
|
I
I
|
|
I
I
|
|
I
I I
| PERFORM LOCATI ON |
| RESPONSE|
I I
| MAP PROCESS ACCESS |
| SI GNALLI NG |
| Dbt | |
| - an- APDU( | |
| PERFORM LOCATI ON | |
| RESPONSE) | |

Figure 66a: Signalling for an aborted Location Acquisition procedure
After the inter-M SC handover, the MSC-B can perform intra-MSC GSM to UM TS handover. A positioning request that

needs to be aborted by the anchor MSC after completion of the intra-MSC GSM to UM TS handover is handled as for
Inter-M SC Handover GSM to UMTS (see section 4.9.3.2).
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4.9.3.2 Inter-MSC Handover (GSM to UMTS)

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

Figure 66b shows the signalling for an aborted Location Acquisition procedure.

RNS- B

I
LOCATI ON REPORTI NG |
CONTRCL

GW.C MBC- A 3G MsC-B
[ [ [
| MAP PROVI DE | |
| SUBSCRI BER | |
| LOCATI ON |
[-=-mmmm e - >| MAP FORWARD ACCESS |
| SI GNALLI NG |
[---mmmm e >|
- an- APDUY( |
PERFORM LOCATI ON |
REQUEST) |
|
|
[
[

VAP FORWARD ACCESS
S| GNALLI NG

|
[
[
|
|
- an- APDU( |
PERFORM LOCATI ON ABORT) |

|

I

[

[

[

|

| MAP PROCESS ACCESS

| SI GNALLI NG

|

| -an- APDY( |
| PERFORM LOCATI ON |
[ [

I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I
|
I
| RESPONSE)

I
>|
|
I
I
|
|
I
I
|
|
I
I
|
|
I
I

Figure 66b: Signalling for an aborted Location Acquisition procedure

Since RANAP does not support abortion of a positioning request, non-anchor 3G-M SC shall generate aBSSMAP
Perform Location Response with LCS Cause “Location request aborted” to be sent over the E-interface to the anchor
MSC, and then shall discard any message from the RNS related to the aborted positioning reguest.

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

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

Figure 66¢ shows the signalling for an aborted L ocation Acquisition procedure.

BSS- B

GW.C 3G MsC- A VBC- B
[ [ [
| MAP PROVI DE | |
| SUBSCRI BER | |
| LOCATI ON |
[-=-mmmm e - >| MAP FORWARD ACCESS |
| SI GNALLI NG |
[---mmmm e >|
- an- APDUY( |
PERFORM LOCATI ON |
REQUEST) |
|
|
[
[

PERFORM LOCATI ON |
REQUEST) |

VAP FORWARD ACCESS
SI GNALLI NG

- an- APDUY(
PERFORM LOCATI ON ABORT)
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|
I
[
|
I
[
|
I
[
|
|
ABORT |
[

Cemmmmmmemeecaaamaaaa |
PERFORM LOCATI ON
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- an- APDU(

I
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|

I
|
|
I
I
|
|
I
I
|
|
I
I
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|
I
I
|
|
I
I
|
|
I
I
|
|
|
I
I
|
|
I
| RESPONSE)

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

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

496.4 Inter-MSC SRNS Relocation

After asuccessful Inter-M SC SRNS Relocation a positioning request cannot be aborted by the 3G anchor MSC since
RANAP does not support abortion of a positioning regquest.
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