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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 thesecond digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

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

Scope

The scope of the present document is:

i)

i)

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

transparent relay of information;

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

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

information.

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

1.1

References

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

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

(5]

(6]

[7]
(8]
(9]

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

For a specific reference, subsequent revisions do not apply.
For a non-specific reference, the latest version applies.
3GPP TS 21.905: "3G Vocabulary".
3GPP TS 23.009: "Handover procedures’.
3GPP TS 23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

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

3GPP TS 24.010: "Mobile radio interface layer 3 Supplementary services specification - General
aspects'.

3GPP TS°24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio
interface”.

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

[10] 3GPP TS 29.007: "General reguirements on interworking between the Public Land Maobile

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

[11] 3GPP TS 29.011: "Digital cellular telecommunications system (Phase 2+); Signalling interworking

for supplementary services'.

[171] GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching

Centre - Base Station System (MSC - BSS) interface Layer 3 specification".
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[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] GSM 09.08: "Digital cellular telecommunications system (Phase 2+); Application of the Base
Station System Application Part (BSSAP) on the E-interface".

[15] 3GPP TS29.108: “Application of the Radio Access Network Application Part (RANAP) on the
E-interface”

1.2 Abbreviations

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

2 Classification of interworking cases

2.1 Transparent procedures

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

- update location area;
- detachIMSI;

- forward new TMSI;
- provideIMSI;

- obtanIMEI,

- check IMEI,

- authenticate;

- trace subscriber activity.

2.2 Non-transparent procedures

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

- outgoing call set-up;

incoming call set-up;

handover;

- cipher mode setting.

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

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

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

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

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

ETSI
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These principles areillustrated in figure 1.

4.08 (08.08) MAP service
or war nessage request S
+_--------_---+ SRS +
I nformati on par anet er
el enent
Fomm o + one-t 0-one Fommm o +
S R D T T >--- -+
mappi ng
L MAP servi ce
205|t|ve ack response
et I I +
I nformati on paraneter
el enent
A + one-to-one - -------- +
S R S T T I <----+
mappi ng
negati ve
negatlve cause response
+ ----------- + SRS +
| cause | | cause |
Fomm oo - + one-to-one or many-to-one e +
S 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 #hbtes
For war d M5/ BSS to MSC MSC to, VLR
nmessage message nane MAP servi ce request
information elenent 1 <---> arameter 1
information elenment 2 <---> araneter 2 +
Positive] MSC to MS/ BSS VLR to MsC
result . nessage nane positive response
informatjon elenent 1 <---> "paraneter
Information element 2 <---> paraneter )
Ne a}lve M5C to M5/ BSS VLR to MsC
result nessage nane negati ve response
causSe 1 <---> cause 1
cause 2 <---> cause 2
cause 3 <---> NMAP U P _ABORT
cause 3 <---> NOT
I cause 3 <---> MAP_CLOSE I

Equivalent mapping principles apply for operationsinvoked by the VLR towards the BSSYMS. However, negative
results are generally not received from the BSS/M'S but are generated in the MSC. Therefore, for such operations the
interworking for negative resultsis not normally shown.
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3.2 Location area updating

# 08. 08/ 04. 08 09. 02 #hbtes
For war d COVPLETE LAYER 3 | NFO MAP_UPDATE LOCATI ON_
nmessage (LOCATI ON_UPDATI NG AREA r eqUest
REQUEST)
Loc area id Previous_LA Id
Nbb?} de taty | MSI or TIVBI
I\/bblle statl on
~classmark 1 - 4
Clgherln key CKSN
e er
Locatlon updat e Locati on update
type ype 3
Cell 1dentifier Target LA Id 1
osen channe -
y Ch h I )
Positi ve| DTAP fLCEATICN MAP UPDATE LOCATI ON
esults response
r | t UPDATI NG ACCEPT AREA
Location area identit -
Nbb?}e ident?ty y - 5
| Fol | ow on proceed - b
Ne a}ive DTAP fLOCATICN MAP_UPDATE LOCATI ON
results UPDATI NG REJECT) AREA response
| MBI upknown in HLR Unknown subscri ber 6
Network failure Unknown LA 2
Roam ng not al | owed:
PLMN not ?Ilomed PL not al | owed
LA not aI LA not al | owed
Ro? 8 Nat 1 onal Roam ng
al |n this LA not al | owed
PLMWN not al | owed 8perator
eterm ped barring
||| egal M5 ||| egal subscri ber
Il legal M [Ile equi pnent
Network fajlure System Fai l ure
Net work fallure efocted dat a val ue
Network fallure MAP P ABORT
Net work fallure P—NOTIT CE
I Network failure MAP_CLOSE I

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

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

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

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

NOTE5 Themobileidentity isinserted by the MSCif it isreceived inaMAP_FORWARD_NEW_TMS] service.
If aTMSI isincluded, the M S should respond witha TMSI REALLOCATION COMPLETE message.

NOTE6 TheHLR shall also send thiserror if there is an error in the type of subscription (i.e. VLR requests
service for a GPRS only subscriber).
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3.3 Detach IMSI

| 04.08 09. 02 | Not es

Forward |18 DETAGH. M DETAGHIME o
nmessage I NDI CATI ON request —

Mobile identity | MSI or TSI

Mobjl e Station

classmark 1 -

Pogbfle, s
Negaf fvel T .
________ . DRI

NOTE 1. The forward message is not acknowledged.

Depending on the state of the MS, the IMSI DETACH INDICATION may be carried in either a DTAP message or a
BSSMAP COMPLETE LAYER 3 INFORMATION message.
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3.4 Routeing area updating
# 04.08 09. 02
For war d bRCUIE NG A MAP UPDATE GPRS
nmessage PDATE REQUEST) LOCATI ONr equest
MS cl assmark 1 -
VB classnark 4 -
GPRS pherln -
nunber
I\/bb| e statlon | MBI
dent i tP/
rout e ng ar ea -
+ |dent|f|c t1on
POS|}ive GNNIBRCUTE NG AREA MAP UPDATE GPRS
results PDATE ACCEPT) LOCATI ONr esponse
Rout el ng. ar ea -
| dentification
bile station -
!dentlty_
C Mobile statlion -
C Reject: ] Ml unknown -
C Reject NECH%R I
ej ec enpor ar | -
+ J not rea cheabley
Negatlve ROUTEI NG AREA MAP UPDATE GPRS
results PDATE REJECT) LOCATI ON"r esponse
Network failure
GPRS servi ces Unknown subscri ber
not al | owed (no GPRS subscrl %IOH)
GPRS services and Unknown sub scr
non GPRS services (I'vsl unknowk
not al | owed
C GPRS serV|ces Unknown subscrlber
not al | owed (no, GPRS subscri ption)
C GPRS services and Unknown subscr| ber
non- GPRS servi ces (I' Ml unknown)
not al |l owed
M5 [ dentity capnot -
be derived by
t he net wor k
Roam ng not al | owed
PLMN not al | owed not all owe
LA not al | owed -
?oanln hnot %Ilomed -
PLNN not allomed Oper at or
determ ned barring
| | egal M5 -
[ | egal ME -
et work failure System Fai l ure
etwork fallure nefocted dat a val ue
etwork fallure MAP P ABORT
etwork fallure P~ CE
I etwork failure MAP—CLOSE

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 dedllocate the P-TMSI it shall include the IMSI. If the SGSN wants to re-
allocate the P-TM S it shall include the new P-TMS. If aP-TMSI isincluded, the MS shall respond with

aROUTEING AREA UPDATE COMPLET
NOTE 2:

E message.

The mobile station identity isinserted by the SGSN if it isreceived in aBSSAP+ LOCATION UPDATE

ACCEPT message from the VLR. If aTMSI isincluded, the MS shall respond with a ROUTEING AREA
UPDATE COMPLETE message. Only used in the Combined Routeing and L ocation Area procedure.

NOTE 3:

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

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

NOTE5:
NOTE6:

NOTE 7:

NOTE 8:

NOTE 9:

NOTE 10:

3.5

Thisreject causeisinserted 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.

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

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

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

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

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

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

Authentication

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

(%S

MSC VLR
MAP_AUTHENTI CATE r equest

AUTHENT| CATI ON REQUEST =~ <---=mmmsTommmm oo mo D000

<o oo -

The MSC can

Figure 2: Authentication operation

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

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

For war d
nmessage

# 04.08 09. 02 #hbtes
AUTHENTI CATI ON REQUEST MAP_ AUTHENTI CATE
request
RAND RAND
C pheri ng key se CKSN
nuﬁber g y g |
AUTHENTI CATI ON REQUEST MAP_ AUTHENTI CATE
response
WSRES . SRES . [

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

message.
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3.6 Retrieval of the IMSI from the MS

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

The mapping of information elementsis as follows:

# 04. 08 09. 02 #hbtes
Forwar d | DENTI TY REQUEST MAP_ PROVI DE | M5
nmessage Identlt fvDe request

b se y N%P b 1
Backwar d| | DENTI TY RESPONSE MAP _PROVI DE | MSI |
result Nbblle Identity (1MSI) response I

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

- thereisno response fromthe MS.

3.7 Reallocation of TMSI

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

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

# 04. 08 09. 02 #hbtes

Forward | TMSI_REALLOCATI ON MAP_FORWARD NEW TSI
message COVIVAND request

Mobile identity TNVB

Locatjon area

I dentification - )
Backward| TNMSI REALLOCATI ON MAP_FORWARD NEW TSI
result I COVMPLETE response— I

3.8 Retrieval of the IMEI from the MS

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

The mapping of information elementsis as follows:
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# 04. 08 09. 02 #hbtes
Forwar d MAP_CHECK | MElI request
nmessage | DENTI TY REQUEST or
, MAP_OBTAI N_I MElI request
Identity R%Pe
b set to: | ) 1
Backwar d MAP_CHECK | MElI response
result | DENTI TY RESPONSE or
MAP_OBTAI N_I MElI response
NbblIﬁEldentity | MVEI 2
________ R S R TR

NOTE 1: The MAP service request does not carry any parameters. The identity type isinferred 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 fromthe MS.

NOTE: TheMSC can aso obtain the IMEI from aphase 2 M S by including appropriate information in the
BSSMAP Cipher Mode Command.
3.9 Tracing subscriber activity

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

# 08. 08 09. 02 #hbtes
For war d MSC | NVOKE TRACE MAP TRACE_SUBSCRI BER
nmessage ACTIVITY request
Trace type Trace type
Tri erYp - yp
Tra reference Trace reference
Tr ansactionld -
Mobi e 1dentjty(l Ml | MBI 1
Mobil e 1dentity(l MEl | VEI 1
+ oMCl ovcl d +
Backwar d| none none

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

4 Non-transparent cases

4.1 General

For interworking other than the mapping of information fields, see GSM 09.08.
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4.2 Outgoing call set-up (MS originating call)

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

MsC VLR
CM SERVI CE REQUEST
----------------------- > MAP_PROCESS_ACCESS_REQUEST request

Possi bl 'y
identifijcat|on procedure/
authentlcatlon rocedure

S p05|t|ve result (Note 1)

MAP_FORWARD NEW TMSI  request

....................... MAP_FORWARD NEW TMSI response

Semmmmmmmooooosoooo- o negatlve result N%P U P_ABORT,
(Note 4) MAP_NOTI CE, MAP_CLOSE
SETUP (Note 5)
----------------------- > MAP_SEND_| NFO_FOR_QUTGO NG_CALL
request
MAP_COVPLETE_CALL request
3 CALL PROCEEDI NG =,
MAP_SEND_| NFO_FOR_QUTGO NG_CALL
RELEASE COMPLETE e
Semmmmmmmoooooooooo- o resgonse VAP U/ P_ABORT,
(Not e 6) MAP_NOTI CE,  VAP_CTLOSE

Figure 3: Part of outgoing call set-up sequence

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

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

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

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

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

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

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

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

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

A positive outcome for the call setup procedure isindicated 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.

The information 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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For war d

Positive
r esul

—r—

OQUPLETE LAVER 3 | NFO
(CM SERVI CE REQUEST)

CM Servi ce type

C phering ke
pseque ce %unber

Mobile identity
Mbbi | e stat|on
Cl assmark 2

Cell identifier
Chosen channel

DTAP(CM SERVI CE REJECT)

| MBI unknown in VLR

Request ed service

MAP_PROCESS ACCESS
REQUEST Tequest

CM Servi ce type
CKSN yp

TVMSI or I VBI or | MEI

Current LA Id
Access Connection
St at us

MAP_PROCESS ACCESS
REQUEST Tesponse

MAP PROCESS_ACCESS_
REQUEST Tesponse

Uni dentified

Subscri ber
22229259

IIIe al eqgui pnent
n1fa9IuPe
P ABORT
NOTT CE

NAP PROCESS ACCESS

REQUEST Tesponse
1l egal subscri ber

NOTE 1: Indicates, in this 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 #hbtes
For war d SETUP MAP_SEND | NFO FOR
nmessage NG_CALLr equest
BC repeat indjcator -
Bearer capability 1 - 3
%g?rea Caa?Pllet%aédress - 3
[ u -
CalledgpgrtyyBCD nynber Cal | ed Nunber
Cal | ed party subaddr ess -
LLC repeat indicator. -
Low | ayer conpatibility | -
Low Iager co at|b|I|t¥ I -
HLC repeat i ndicator. . _ -
H gh |ayer conpatibi|ity i. -
H gh [ayer conpatibility 1i -
- Bearer service 3
I Tel eservice 3
Facility 1
- CUG i ndex 4
- Suppress pref CUG 4
Suppr ess QA 4
Lber-user -
SS versjon -
CLIRO fl ag - )
Positive
result ) 2
Ne a}ive RELEASE COVPLETE MAP_SEND | NFO FOR
result OQUTGA NG_CALL™r esponse
TS GSM 04. 10 Cal |l Barred
Barkng Service
ctiv
Oper at or det erm ned Cal | Barred ,
barri ng C]oengF (r)rnDeterm ned
[
Net wor k out of order Data M SS|nE§
Net wor k out of order Unexpected ta Val ue
hbtmork out of or der System Fai |l ure
Bearer Pﬁ ity Bearer service not
or| zed provi si oned
Bearer Pﬁbl|lty Tel eservi ce not
or| zed rovi si oned
[USer not menber of CUQG rej ect
Net wor k out of order MAP U/ P_ABORT
Net wor kK out of order MAP—NOTT CE
I Net wor k out of order MAP—CLOSE I

NOTE 1. If the Facility IE contains CUG information, the CUG information istransferred to the VLR in the
MAP_SEND_INFO_FOR_OUTGOING_CALL service; any other information contained in a Facility |E
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
T I T +
| Info retrieval L

MAP_PACE request or
PAGE REQUEST SO R el I e I
S e MAP_SEARCH FOR_MS request
(Note 1)

__________________________________ >
+""""""'.'b|' """"" +
0SS
l aut henti cation grocedure L
< MAP_SET Cl PHERI NG_MODE r equest
(Note 3)
MAP_PROCESS ACCESS REQUEST response
Cl PHER MODE COMVAND S e D
R R T positive result (Note 4)

_______________________ >

MAP_FORWARD NEW TMSI request
INBI REALLOCATI ON COMVAND  <------=- - - e m o T e o T oo oo

----------------------- (Not e 5)
TWVSI REALLOCATI ON COVPLETE
----------------------- > MAP_FORWARD_NEW TMSI r esponse
MAP_COWPLETE_CALL request
SETUP S R R
K e e e e e e e e e e m = =
MAP_SEND | NFO_FCOR_| NCOM NG_CALL
RELEASE COVPLETE et It e
S response negative result

(Note 6) MAP_U/ P_ABORT, MAP_NOTT 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 M SC sends a MAP_PAGE response containing the error 'busy subscriber’.

NOTE 2: Sent only if MAP_SEARCH_FOR_MS was used.
NOTE 3: Needed only if 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 redllocation need not be sequenced with other messages, but should be sent after ciphering.

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

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

1|_ 08. 08/ 04. 08 09. 02 1|_Not es
Forwar d PAG NG REQUEST MAP PAGE relc__luest or
nmessage MAP_SEARCH FOR_MS request
g N ,
Cell identifier Stored LA Id
________ _|_'St_|_
Backward| COVPLETE LAYER 3 | NFO MAP_PROCESS ACCESS
nessage (PAG NG RESPONSE) REQUEST Tequest
: - CM servi ce type 2
Ci pherin % CKSN
sequence unber
Mobi | e 1dentit TMSI or | VSl
VOB Sesiar %3
Cel | Identlmaer Current LA 1d . 3
Access connecti on
h h | stat us
________ b Osen e Lk
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:
"""" 1|_080809021|_N0tes
Forwar d Cl PHER MODE COMMVAND I\/APr gg-tlj-egl PHERI NG _MODE
C pher npode setti ng C pheri ng node
+Encrypt|on I nformati on Kc b 1
Posi } i ve| Cl PHER MODE COVPLETE None
result b b
Negat i ve[ Cl PHER MODE REJECT None
resul t I I

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

4.5 Inter-MSC Handover

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

451 Basic Inter-MSC Handover

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

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

BSS- A VBC- A V5C- B

.............. > MAP PREPARE HANDOVER

+
request POSSIb|e Al'l oc.
of a,  handover
no in the VLR-B

BSS- B
HANDOVER REQUEST

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

BSS- A MSC- A VBC- B
BSC | NVOKE TRAQ:
HANDOVER
-------------- > MAP PREPARE HANDOVER
REQUI RED [ ------mccmmmmm e a oo - D S +
request (*) P?55|ble Al |l oc.
a. handover
in the VLR-B
+ ---------------- +
BSS- B

BSC | NVOKE TRACE_ |

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

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

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

BSS- A ?§C—A MSC- B
HANDOVER
-------------- >| MAP PREPARE HANDOVER
REQU RED [ ----------cmmmmmmm o m oo b B I +
request (**) POSSIb|e Al'l oc.
of a,  handover
no in the VLR B+
BSS- B

MSC | NVOKE TRACE
_______________ >(** )

Figure 5c: Signalling for Basic Inter-MSC Handover initiation (MSC invoke trace message transferred)
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(*): Tracing invocation has been received from VLR.
(**): In that case, HANDOVER REQUEST and MSC INVOKE TRACE messages are included within the
BSS-apdu parameter.

(***): MSC INVOKE TRACE 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 MSC- A VBC- B BSS- B
HANDO\/ER REQUEST

I\/AP PREPARE HANDOVER

I’ esponse
HANDO\/ER COMVAND

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

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

I\/AP PREPARE HANDOVER

I’ esponse

I\/AP PROCESS ACCESS

-|ANDO\/ER COMVAND SI GNALLI NG r equest

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

Possible Negative outcomes:

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

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

MAP PREPARE HANDOVER r es !)nse
negatlve result, MAP CLOSE

NAP U P-ABORT T
HANDOVER REQUI RED

REJECT (Note 1)

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

I\/AP PREPARE HANDOVER

N response
HANDO\/ER REQUI RED

REJECT (Note 1)

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

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

I\/AP PREPARE HANDOVER

I’ esponse

I\/AP PROCESS ACCESS

SI GNALLI NG r equest
HANDO\/ER REQUI RED

REJECT (Note 1)

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

BSS- A MBC- A VBC- B BSS- B
FANDOVER . >
FAI LURE
MAP U DABORT L. S
CLEAR COMAND .

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

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

BSS- A VEC- A VBC- B BSS- B
HANDO\/ER COMPLETE
MAP SEND END SI GNAL request

Figure 8: Signalling for Basic Inter-MSC Handover completion

Positive outcome
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BSS- A NEC- A NVSC- B BSS- B
MAP SEND END SI GNAL
‘response CLEAR COWAND g
(Note 1)

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

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

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

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

The handover procedure is normally triggered by BSS-A by sending a HANDOVER REQUIRED message on
A-Interface to MSC-A. The invocation of the Basic Inter-M SC handover procedure is performed and controlled by
MSC-A. The sending of the MAP Prepare-Handover request to MSC-B istriggered in MSC-A upon receipt of the
HANDOVER REQUIRED message. For compatibility reason, the cell identity of the cell where the call isto be handed
over in MSC-B area, provided in the HANDOVER REQUIRED message, is mapped into targetCellld MAP parameter
and the HANDOVER REQUEST message is encapsul ated in the bsss 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 GSM 09.02).

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

The interworking between Prepare Handover and HANDOV ER REQUIRED is as follows:
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1|_ 08. 08 09. 02 1|_Not es
ﬁgg\é\grg HANDOVER REQUI RED MAP PREPARE HANDOVER request
g , , - ho- Nunmber Not Requi red| 1
BSSMVAP i nf or mat i on -targetCeIIId
el enent s - bss 2
HA QJEST
BSC | NV(](E 3
| or MSC | NVOKE TRACE) |
rngiultitve MAP PREPARE HANDOVER r esponse 4
- handover nunber
- bss-APDUf
QUEUI NG _[ NDI CATI ON
or . HANDOVER REQUEST
ACKNOWLEDGE or
_|_ HANDOVER FAI LURE) _|_
Plg ﬁ} |t ve| HANDOVER REQUI RED REJECT MAP PREPARE HANDOVER] 5
equj pnent fajlure ﬁ%stemFallure
equl pnent failure glsgl l()\égr Number
equj pnent faj|ure Unexpect edDat aVal ue
equi prent tailure Data’ M ssi ng
equj pnent fajlure MAP ClL.OSE
equl pnent failure MAP U P - ABORT

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

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

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

NOTE 4: The response to the Prepare-Handover request can include in its bsss:APDU parameter, identifying the
GSM-08.06 protocoal, 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 allocation response from M SC-B, transmitted
to MSC-A as described in subclause 4.5.4.

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

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

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

NOTE 5: The possible sending of the HANDOVER REQUIRED REJECT messageis described in GSM 08.08.
The interworking between Send End Signal and HANDOV ER COMPLETE in MSC-B is as follows:
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"""" Lr'"béfbé"""'"'""'"'""""béfb'z"""""Lri\bié's
ﬁgg\é\gég HANDOVER COVPLETE MAP SEND END SI GNAL request

- bss- AP

HANDCNEEUECNPLETE)
I_Db_si_ii_ilé-ln CLEAR COWMAND  MAP SEND END SI 'GNA"L'Fé'sbbh's'eJr """
result -Call Control rel ease + 1
Negati ve| CLEAR CQVIVAND
result -Call Control|l rel|ease MAP CLOSE 2

-Call Control rel ease MAP U P - ABORT

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

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

circuit connection with MSC-A, if any, of the Radio Resources on the A-Interface and the release of the
SCCP connection between M SC-B and BSS-B.

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

# 09. 02 08. 08 #hbtes
Forwar d MAP SEND END SI GNAL CLEAR COVIVAND
nessage | response _bss- AP ~ Handover
HANDO\/EBUEZG\/PLEI'E) Successf ul )
Pesiiive
Nega{vel 7 TTTTTTTTTIII I o
re u}t

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

|Jr 08. 08 09. 02 |+Not es
Forward | HANDOVER FAI LURE MAP U - ABORT
nmessage .

- Reversjon to old
channel y

Fesliive
Negar i vel T TTTTTTTTTTIII T e T
resul t
4.5.2 Subsequent Inter-MSC Handover back to MSC-A

When a Mobile Station is being handed over back to MSC-A, the procedure (d