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Foreword

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

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.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

It is necessary to transfer between entities of a Public Land Mobile Network (PLMN) information specific to the PLMN
in order to deal with the specific behaviour of roaming Mobile Stations (MS)s. The Signalling System No. 7 specified
by CCITT isused to transfer thisinformation.

The present document describes the requirements for the signalling system and the procedures needed at the application
level in order to fulfil these signalling needs.

Clauses 1 to 6 are related to general aspects such as terminology, mobile network configuration and other protocols
required by MAP.

MAP consists of a set of MAP services that are provided to MAP service-users by a MAP service-provider.

MAP service-user MAP service-user

— Service Interface —

MAP Service-provider

Figure 1.1/1: Modelling principles

Clauses 7 to 13A of the present document describe the MAP services.

Clauses 14 to 17 define the MAP protocol specification and the behaviour of service provider (protocol elementsto be
used to provide MAP services, mapping on to TC service primitives, abstract syntaxes, etc.).

Clauses 18 to 25 describe the MAP user procedures that make use of MAP services.

The present document specifies functions, procedures and information which apply to GERAN Iu mode. However,
functionality related to GERAN Iu mode is neither maintained nor enhanced.

2 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. In 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] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 22.001: "Digital cellular telecommunications system (Phase 2+); Principles of
telecommunication services supported by a Public Land Mobile Network (PLMN)".

[3] 3GPP TS 22.002: "Bearer Services Supported by a Public Land Mobile Network (PLMN)".

[4] 3GPP TS 22.003: "Circuit Teleservices Supported by a Public Land Mobile Network (PLMN)".

[5] 3GPP TS 22.004: "General on Supplementary Services'.

[6] 3GPP TS 42.009: "Digital cellular telecommunications system (Phase 2+); Security aspects”.
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[7] 3GPP TS 22.016: "International Mobile station Equipment Identities (IMEI)".

[8] 3GPP TS 22.041: "Operator Determined Barring"”.

[9] 3GPP TS 22.081: "Line identification supplementary services - Stage 1".

[10] 3GPP TS 22.082: "Call Forwarding (CF) supplementary services - Stage 1".

[17] 3GPP TS 22.083: "Call Waiting (CW) and Call Hold (HOL D) Supplementary Services - Stage 1".

[12] 3GPP TS22.084: "Multi Party (MPTY) Supplementary Services - Stage 1".

[13] 3GPP TS 22.085: "Closed User Group (CUG) supplementary services - Stage 1".

[14] 3GPP TS 22.086: "Advice of charge (AoC) Supplementary Services - Stage 1".

[15] 3GPP TS 22.088: "Call Barring (CB) supplementary services - Stage 1".

[16] 3GPP TS 22.090: "Unstructured Supplementary Service Data (USSD); - Stage 1".

[17] 3GPP TS 23.003: "Numbering, addressing and identification".

[18] Voaid

[19] 3GPP TS 23.007: "Restoration procedures’.

[20] 3GPP TS 23.008: "Organisation of subscriber data''.

[21] 3GPP TS 23.009: "Handover procedures'.

[22] 3GPP TS 23.011: "Technical realization of Supplementary Services - General Aspects'.

[23] 3GPP TS 23.012: "L ocation management procedures’.

[24] 3GPP TS 43.020: " Security related network functions'.

[25] 3GPP TS 23.038: "Alphabets and language”.

[254] 3GPP TS 23.039: "Interface protocols for the connection of Short Message Service Centres
(SMSCs) to Short Message Entities (SMEs)".

[26] 3GPP TS 23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

[26a] 3GPP TS 23.271: "Functional stage? description of LCS".

[27] 3GPP TS 23.081: "Line Identification Supplementary Services - Stage 2".

[28] 3GPP TS 23.082: "Call Forwarding (CF) Supplementary Services - Stage 2.

[29] 3GPP TS 23.083: "Call Waiting (CW) and Call Hold (HOLD) Supplementary Services - Stage 2".

[30] 3GPP TS 23.084: "Multi Party (MPTY) Supplementary Services - Stage 2".

[31] 3GPP TS 23.085: "Closed User Group (CUG) Supplementary Services - Stage 2".

[32] 3GPP TS 23.086: "Advice of Charge (AoC) Supplementary Services - Stage 2".

[33] 3GPP TS 23.088: "Call Barring (CB) Supplementary Services - Stage 2".

[34] 3GPP TS 23.090: "Unstructured Supplementary Services Data (USSD) - Stage 2.

[34a] 3GPP TS 33.204: "3G Security; Network domain security; TCAP user security".

[35] 3GPP TS 24.008: "Mobile Radio Interface Layer 3 specification; Core Network Protocols - Stage
3"

[36] 3GPP TS 24.010: "Mohile radio interface layer 3 Supplementary Services specification - General

aspects'.
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[37]

[372]
[38]

[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]

[48]

[49]

[49a]

[49b]

[50]
[51]
[52]
(53]
[54]
[55]

[56]

[57]

(58]

[59]

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

3GPP TS 44.071: "Location Services (LCS) — stage 3".

3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification - Formats
and coding".

3GPP TS 24.081: "Line identification supplementary services - Stage 3".

3GPP TS 24.082: "Call Forwarding (CF) Supplementary Services - Stage 3".

3GPP TS 24.083: "Call Waiting (CW) and Call Hold (HOL D) supplementary services - Stage 3".
3GPP TS 24.084: "Multi Party (MPTY) Supplementary Services - Stage 3".

3GPP TS 24.085: "Closed User Group (CUG) Supplementary Services - Stage 3".

3GPP TS 24.086: "Advice of Charge (AoC) Supplementary Services - Stage 3".

3GPP TS 24.088: "Call Barring (CB) Supplementary Services - Stage 3".

3GPP TS 24.090: "Unstructured Supplementary Services Data - Stage 3".

3GPP TS 48.002: " Base Station System - Mobile-services Switching Centre (BSS - MSC)
interface principles’.

3GPP TS 48.006: " Signalling transport mechanism specification for the Base Station System -
Mobile-services Switching Centre (BSS - MSC) interface”.

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

3GPP TS 48.031: "Location Services (LCS); Serving Mobile Location Centre (SMLC) — Serving
Mobile Location Centre (SMLC); SMLC Peer Protocol (SMLCPP)".

3GPP TS 48.071: "Location Services (LCS); Serving Mobile Location Centre - Base Station
System (SMLC - BSS) interface Layer 3 specification”.

3GPP TS 49.001: "Genera network interworking scenarios”.
3GPP TS 29.002: "Mobile Application Part (MAP) specification".
Void

Void

Void

3GPP TS 29.006: "Interworking between a Public Land Mobile Network (PLMN) and a Packet
Switched Public Data Network/Integrated Services Digital Network (PSPDN/ISDN) for the
support of Packet Switched data transmission services'.

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

3GPP TS 29.008: "Application of the Base Station System Application Part (BSSAP) on the E-
interface”.

3GPP TS 29.010: "Information element mapping between Mobile Station - Base Station System
and BSS - Mobile-services Switching Centre (MS - BSS - M SC) Signalling procedures and the
Mobile Application Part (MAP)".

3GPP TS 29.011: "Signalling interworking for Supplementary Services'.
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[594]

[60]
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[65]

[66]

[66b]
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[69]

[70]

[71]

[72]

[73]
[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

3GPP TS 49.031: "Digital cellular telecommunications system (Phase 2+); Location Services
(LCS); Base Station System Application Part LCS Extension (BSSAP-LE)".

Void
3GPP TS 52.008: "GSM Subscriber and Equipment Trace".

ETS 300 102-1 (1990): "Integrated Services Digital Network (ISDN); User-network interface
layer 3 specifications for basic call control”.

ETS 300 136 (1992): "Integrated Services Digital Network (ISDN); Closed User Group (CUG)
supplementary service description”.

ETS 300 138 (1992): "Integrated Services Digital Network (ISDN); Closed User Group (CUG)
supplementary service Digital Subscriber Signalling System No.one (DSS1) protocol".

ETS 300 287: "Integrated Services Digital Network (ISDN); Signalling System No.7; Transaction
Capabilities (TC) version 2.

ETR 060: "Signalling Protocols and Switching (SPS); Guide-lines for using Abstract Syntax
Notation One (ASN.1) in telecommunication application protocols".

ETR 091: "ETSI object identifier tree; Common domain Maobile domain"
ITU-T Recommendation E.164: "The international public telecommunication numbering plan”.

ITU-T Recommendation E.212: "The international identification plan for mobile terminals and
mobile users".

ITU-T Recommendation E.213: "Telephone and ISDN numbering plan for land mobile stationsin
public land mobile networks (PLMN) ".

ITU-T Recommendation E.214: " Structure of the land mobile global title for the signalling
connection control part (SCCP) ".

ITU-T Recommendation Q.699: "Interworking between ISDN access and non-ISDN access over
ISDN User Part of Signalling System No. 7 .

ITU-T Recommendation Q.711: " Specifications of Signalling System No.7; Functional description
of the Signalling Connection Control Part".

ITU-T Recommendation Q.712: "Definition and function of SCCP messages".

ITU-T Recommendation Q.713: " Specifications of Signalling System No.7; SCCP formats and
codes".

ITU-T Recommendation Q.714: " Specifications of Signalling System No.7; Signalling Connection
Control Part procedures’.

ITU-T Recommendation Q.716: " Specifications of Signalling System No.7; Signalling connection
control part (SCCP) performances’.

ITU-T Recommendation Q.721 (1988): " Specifications of Signalling System No.7; Functional
description of the Signalling System No.7 Telephone user part”.

ITU-T Recommendation Q.722 (1988): " Specifications of Signalling System No.7; General
function of Telephone messages and signals”.

ITU-T Recommendation Q.723 (1988): " Specifications of Signalling System No.7; Formats and
codes'.

ITU-T Recommendation Q.724 (1988): " Specifications of Signalling System No.7; Signalling
procedures’.

ITU-T Recommendation Q.725 (1988): " Specifications of Signalling System No.7; Signalling
performance in the telephone application”.
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[99]

[100]
[101]
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ITU-T Recommendation Q.761 (1988): " Specifications of Signalling System No.7; Functional
description of the ISDN user part of Signalling System No.7".

ITU-T Recommendation Q.762 (1988): " Specifications of Signalling System No.7; General
function of messages and signals’.

ITU-T Recommendation Q.763 (1988): " Specifications of Signalling System No.7; Formats and
codes".
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(ASN.1): Specification of basic notation”.
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of Basic Encoding Rules (BER), Canonical Encoding Rules (CER) and Distinguished Encoding
Rules (DER)".

ITU-T Recommendation X.210: "Open systems interconnection layer service definition
conventions'.

3GPP TS 23.018: "Basic Call Handling".

3GPP TS 23.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL)
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3GPP TS 23.079: "Support of Optimal Routeing (SOR) - Stage 2".

3GPP TS 43.068: "Voice Group Call Service (VGCS) - Stage 2".

3GPP TS 43.069: "Voice Broadcast service (VBS) - Stage 2.

ANSI T1.113: "Signaling System No. 7 (SS7) - ISDN User Part".

Void

3GPP TS 23.060: "General Packet Radio Service (GPRS) Service description; Stage 2".

3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
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3GPP TS 23.066: " Support of Mobile Number Portability (MNP); Technical Realisation Stage 2".

ANSI T1.112 (1996): "Telecommunication — Signalling No. 7 - Signaling Connection Control Part
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3GPP TS 23.116: " Super-Charger Technical Readlisation; Stage 2.".
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Void
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3GPP TS 22.071: "Location Services (LCS); Service description, Stage 1".

ITU-T Recommendation X.880: "Data networks and open system communication - Open System
Interconnection - Service definitions - Remote operations: Concepts, model and notation™.

3GPP TS 23.278: "Customised Applications for Mobile Network Enhanced Logic (CAMEL)
Phase 4 — Stage 2 IM CN Interworking (Rel-5)".
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3

Abbreviations

ADD Automatic Device Detection
GANSS Galileo and Additional Navigation Satellite Systems

All other abbreviations used in the present document are listed in 3GPP TS 21.905.

4

5

Void

Overload and compatibility overview
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5.1 Overload control

Thereisarequirement for an overload/congestion control for all entities of the Public Land Mobile Network and the
underlying Signalling System No. 7.

51.1 Overload control for MSC (outside MAP)

For the entity MSC the following two procedures (outside MAP) may be applied to control the processor load:

- ISDN
CCITT Recommendation Q.764 (Automatic Congestion Control), applicable to reduce the mobile terminating
traffic;

- BSSAP
3GPP TS 48.008 [49] (A-interface Flow Control), applicable to reduce the mobile originating traffic.

5.1.2  Overload control for MAP entities
For all MAP entities, especially the HLR, the following overload control method is applied.

If overload of a MAP entity is detected requests for certain MAP operations (see tables 5.1/1, 5.1/2, 5.1/3 and 5.1/4)
may be ignored by the responder. The decision as to which MAP Operations may be ignored is made by the MAP
service provider and is based upon the priority of the application context.

Since most of the affected M AP operations are supervised in the originating entity by TC timers (medium) an additional
delay effect is achieved for the incoming traffic.

If overload levels are applicable in the Location Registers the MAP operations should be discarded taking into account
the priority of their application context (see table 5.1/1 for HLR, table 5.1/2 for MSC/VLR, table 5.1/3 for the SGSN
and table 5.1/4 for the SMLC; the lowest priority is discarded first).

The ranking of priorities given in thetables 5.1/1, 5.1/2, 5.1/3 and 5.1/4 is not normative. The tables can only be seen as
aproposal that might be changed due to network operator/implementation matters.
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Table 5.1/1: Priorities of Application Contexts for HLR as Responder

Responder = HL RInitiating Entity
Priority high
Mobility Management
networkLocUp VLR
(updatelocation),
(restoreDatalv2),
(sendParameters/vl)
gprsLocationUpdate SGSN
(updateGPRSL ocation/v3),
infoRetrieval VLR/SGSN
(sendAuthenticationlnfo/v2/v3),

(sendParameters/vl)

istAlerting MSC

(istAlert/v3) msPurging VLR
(purgeM S/v2/v3)

msPurging SGSN

(purgeM S/v3)

Short Message Service

shortMsgGateway GMSC

(sendRoutinglnfoforSM),

(reportSM-DeliveryStatus)

mwdM ngt VLR/SGSN

(readyForSM/v2/v3),

(noteSubscriberPresent/v1)

Mobile Terminating Traffic

locInfoRetrieval GMSC

(sendRoutinglnfo)

anyTimeEnquiry gsmSCF

(anyTimel nterrogation/v3)

reporting VLR

(statusReport)

Location Services

locationSvcGateway GMLC
(sendRoutingl nfoforL CS/v3)

Subscriber Controlled Inputs (Supplementary Services)

networkFunctional Ss VLR
(registerSS),

(eraseSS),

(activateSs),

(deactivateSS),

(interrogateSs),

(registerPassword),

(processUnstructuredSS-Data/vl),

(beginSubscriberActivity/v1)

calCompletion VLR

(registerCCEntry),

(eraseCCEntry)

networkUnstructuredSs VLR
(processUnstructuredSS-Request/v2)

imsiRetrieval VLR

(sendIMSI/v2)

gprsLocationlnfoRetrieval GGSN/SGSN
(sendRoutinglnfoForGprs/v3/v4)

failureReport GGSN/SGSN

(failureReport/v3)

authenti cationFailureReport VLR/SGSN
(authenticationFailureReport/v3)

Priority low

NOTE: The application context name is the last component but one of the object identifier.
Operation names are given in brackets for information with "/vn" appended to vn only operations.
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Table 5.1/3: Priorities of Application Contexts for SGSN as Responder

Responder = SGSN Initiating Entity
Priority high

Mobility and Location Register Management

locationCancel HLR

(cancelLocation v3)

reset HLR

(reset)

subscriberDataM ngt HLR

(insertSubscriberData v3),

(deleteSubscriberData v3)

tracing HLR

(activateTraceMode),

(deactivateTraceMode)

Short Message Service

shortMsgM T-Relay MSC
(MT-ForwardSM v3),

(forwardSM v1/v2)

Location Services

locationSvcEnquiry GMLC
(provideSubscriberL ocation v3)

Network-Requested PDP context activation
gprsNotify HLR
(noteM sPresentForGprs v3),

(Subscriber Location & Stateretrieval)
subscriberlnfoEnquiry HLR
(provideSubscriberInformation/v3)

Priority low

NOTE: The application context name is the last component but one of the object identifier.
Operation names are given in brackets for information with "/vn" appended to vn.
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Responder = MSC/VLR
Priority high

Handover

handoverControl MSC

(prepareHandover/v2/v3),

(performHandover/vl)

Group call and Broadcast call
groupCallControlMSC
(prepareGroupCall/v3)
groupCallinfoRetrieval
(sendGroupCalllnfo/v3)

Mobility and Location Register Management
locationCancel HLR
(cancelLocation)

reset HLR

(reset)
immediateTermination
(istCommand/v3)
interVIrInfoRetrieva
(sendl dentification/v2/v3),
(sendParametersivl)
subscriberDataM ngt
(insertSubscriberData),
(deleteSubscriberData)
tracing HLR
(activateTraceMode),
(deactivateTraceMode)

Short Message Service

shortMsgM O-Relay
(MO-ForwardSM v3),

(forwardSM v1/v2)

shortMsgM T-Relay

(MT-ForwardSM v3),

(forwardSM v1/v2)

shortMsgAlert HLR
(alertServiceCentre/v2),
(alertServiceCentreWithoutResult/v1)

Mobile Terminating Traffic
resourceM ngt GMSC
(rel easeResources)
roamingNbEnquiryHLR
(provideRoamingNumber)
callControl Transfer
(resumeCallHandling)
subscriberlnfoEnquiry
(provideSubscriberInformation/v3)
reporting HLR
(remoteUserFree),
(SetReportingState)

Location Services
locationSvcEnquiry
(provideSubscriberL ocation/v3)

Network-Initiated USSD

networkUnstructuredSs

(unstructuredSS-Request/v2),

(unstructuredSS-Notify/v2)
Priority low

Initiating Entity

MSC

HLR

VLR

HLR

MSC/SGSN

MSC

MSC

HLR

GMLC

HLR

Table 5.1/2: Priorities of Application Contexts for MSC/VLR as Responder

ETSI




3GPP TS 29.002 version 17.4.0 Release 17 41 ETSI TS 129 002 V17.4.0 (2023-09)

NOTE: The application context name isthe last component but one of the object identifier.
Operation names are given in brackets for information with "/vn" appended to vn only operations.

5.1.3  Congestion control for Signalling System No. 7
The requirements of SS7 Congestion control have to be taken into account as far as possible.

Means that could be applied to achieve the required traffic reductions are described in clauses 5.1.1 and 5.1.2.

5.2 Compatibility

521 General

The present document of the Mobile Application Part is designed in such away that an implementation which conforms
to it can also conform to the Mobile Application Part operational version 1 specifications, except on the MSC-VLR
interface.

A version negotiation mechanism based on the use of an application-context-name is used to negotiate the protocol
version used between two entities for supporting a MAP-user signalling procedure.

When starting a signalling procedure, the MAP-user supplies an application-context-name to the MAP-provider. This
name refers to the set of application layer communication capabilities required for this dialogue. This refersto the
required TC facilities (e.g. version 1 or 2) and the list of operation packages (i.e. set of operations) from which
operations can be invoked during the dialogue.

A version one application-context-name may only be transferred to the peer user in a MAP-U-ABORT to an entity of
version two or higher (i.e. to trigger a dialogue which involves only communication capabilities defined for MAP
operationa version 1).

If the proposed application-context-name can be supported by the responding entity the dialogue continues on this basis
otherwise the dialogue is refused and the initiating user needs to start a new dialogue, which involves another

appli cation-context-name which requires less communication capabilities but provides similar functionality (if
possible).

When a signalling procedure can be supported by several application contexts that differ by their version number, the
MAP-User needs to select a name. It can either select the name that corresponds to the highest version it supports or
follow a more specific strategy so that the number of protocol fallbacks due to version compatibility problemsis
minimised.

5.2.2 Strategy for selecting the Application Context (AC) version

A method should be used to minimise the number of protocol fall-backs which would occur sometimesiif the highest
supported AC-Name were always the one selected by GSM entities when initiating a dialogue. The following method is
an example that can be used mainly at transitory phase stage when the network is one of mixed phase entities.

5.2.2.1 Proposed method

A table (table 1) may be set up by administrative action to define the highest application context (AC) version supported
by each destination; a destination may be another node within the same or a different PLMN, or another PLMN
considered as a single entity. The destination may be defined by an E.164 number or an E.214 number derived from an
IMSI or in North America (World Zone 1) by an E.164 number or an IMSI (E.212 number). The table also includes the
date when each destination is expected to be able to handle at least one AC of the latest version of the MAP protocol.
When this date is reached, the application context supported by the node is marked as "unknown", which will trigger the
use of table 2.

A second table (table 2) contains an entry for each destination that has an entry in table 1. For agiven entity, the entry
in table 2 may be a single application context version or a vector of different versions applying to different application
contexts for that entity. Table 2 is managed as described in clause 5.2.2.2.

The data for each destination will go through the following states:
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a) theversion shownintable 1is"version n-1", where 'n' is the highest version existing in this specification; table 2
is not used;
b) theversion shownintable 1 is"unknown"; table 2 is used, and maintained as described in clause 5.2.2.2;

c) when the PLMN operator declares that an entity (single node or entire PLMN) has been upgraded to support all
the MAP version n ACs defined for the relevant interface, the version shown intable 1 is set to "version n" by
administrative action; table 2 is no longer used, and the storage space may be recovered.

5.2.2.2 Managing the version look-up table

WHEN it receives aMAP-OPEN ind the MAP-User determines the originating entity number either using the
originating address parameter or the originating reference parameter or retrieving it from the subscriber data using the
IMSI or the MSISDN.

| F the entity number is known:
THEN
It updates (if required) the associated list of highest supported ACs.
ELSE
It creates an entry for this entity and includes the received AC-namein thelist of highest supported ACs.
WHEN starting a procedure, the originating MAP-user looks up its version control table.
| F the destination address is known and not timed-out.
THEN
It retrieves the appropriate AC-name and uses it
| F the dialogue is accepted by the peer
THEN
It does not modify the version control table
EL SE (this should never occur)

It starts a new dialogue with the common highest version supported (based on information implicitly
or explicitly provided by the peer).

It replaces the old AC-name by the new onein the list of associated highest AC supported.
ELSE
It uses the AC-name that corresponds to the highest version it supports.
| F the dialogue is accepted by the peer.
THEN

It adds the destination node in its version control table and includes the AC-Name in the list of
associated highest AC supported.

ELSE

It starts a new dialogue with the common highest version supported (based on information implicitly or
explicitly provided by the peer).

| F the destination node was not known

THEN
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It adds the destination node in its version control table and includes the new AC-Namein thelist of
associated highest AC supported.

ELSE

It replaces the old AC-name by the new onein the list of highest supported AC and reset the timer.

5.2.2.3 Optimising the method

A table look-up may be avoided in some casesif both the HLR and the VLR or both the HLR and the SGSN store for
each subscriber the version of the AC-name used at |ocation updating. Then:

- for procedures which make use of the same application-context, the same AC-name (thus the same version) can
be selected (without any table look-up) when the procedure is triggered;

- for procedures which make use of a different application-context but which includes one of the packages used by
the location updating AC, the same version can be selected (without any table look-up) when the procedure is
triggered;

for HLR:
- Subscriber data modification (stand alone);
for VLR:

- Data Restoration.

6 Requirements concerning the use of SCCP and TC

6.1 Use of SCCP

The Mobile Application Part (MAP) makes use of the services offered by the Signalling Connection Control Part
(sccp).

MAP supports the following SCCP versions:
- Signalling Connection Control Part, Signalling System no. 7 CCITT ('Blue Book SCCP;

- Signalling Connection Control Part, Signalling System no. 7 ITU-T Recommendation (07/96) Q.711 to Q.716
('White Book SCCP"). Support of White Book SCCP at the receiving side shall be mandated from 00:01hrs, 1st
July 2002(UTC). However, for signalling over the MAP E-interface to support inter-M SC handover/relocation,
the support of White Book SCCP shall be mandated with immediate effect.

A White Book SCCP message will fail if any signalling point used in the transfer of the message does not support
White Book SCCP. Thereforeit is recommended that the originator of the White Book SCCP message supports a drop
back mechanism or route capability determination mechanism to interwork with signalling points that are beyond the
control of GSM/UMTS network operators.

In North America (World Zone 1) the national version of SCCP is used as specified in ANSI T1.112. Interworking
between aPLMN in North Americaand aPLMN outside North Americawill involve an STP to trandate between
ANS| SCCPand ITU-T/CCITT SCCP.

The SCCP isidentified as an MTP3-user and the transport of SCCP messages between two entities shall be
accomplished according to the 3GPP TS 29.202 [121].

6.1.1 SCCP Class

MAP will only make use of the connectionless classes (0 or 1) of the SCCP.

6.1.2 Sub-System Number (SSN)
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The Application Entities (AEs) defined for MAP consist of several Application Service Elements (ASEs) and are
addressed by sub-system numbers (SSNs). The SSNsfor MAP are specified in 3GPP TS 23.003 [17].

When the SGSN emulates M SC behaviour for processing messages (MAP-MO-FORWARD-SHORT-MESSAGE,
MAP_CHECK_IMEI, MAP_SUBSCRIBER_LOCATION_REPORT) towards entities which do not support
interworking to SGSNs, it shall use the MSC SSN in the calling party address instead of the SGSN SSN.

When present in the network, the Presence Network Agent emulates the behaviour of the GSM Service Control
Function (gsm SCF) for processing of messages (MAP-NOTE-MM-EVENT, MAP-ANY -TIME-INTERROGATION
and MAP-ANY-TIME-MODIFICATION).

When a FFN (Follow Me Functional Node, see TS 23.094 [129]) isimplemented in a network entity different from
HLR, this network entity shall emulate HLR behaviour, i.e. it shall accept MAP-PROCESS-UNSTRUCTURED-SS-
REQUEST messages addressed with SSN for HLR.

In an EPS, an Interworking Function (IWF) may be used to convert Diameter S6a messages to MAP Gr messages and
vice versa; also an IWF may be used to convert Diameter S13 messages to MAP Gf messages and vice versa. An SSN
value for the IWF does not exist. Instead the IWF shall use the SGSN SSN value when serving an MME and use the
HLR SSN when serving an HSS. An IWF is said to serve an MME (or HSS) when Diameter messages are exchanged
between the IWF and the MME (or HSS).

Ina5GS, aUDM may support a MAP interface towards the SMS-GM SC/SM S-Router by emulating HLR behaviour,
i.e. the UDM may have an integrated/collocated HLR component serving the MAP communication to the SMS-
GMSC/SMS-Router. An SSN value for UDM does not exist. Instead the UDM (with an integrated/collocated HLR)
shall usethe HLR SSN value.

6.1.3  SCCP addressing

6.1.3.1 Introduction

Within the GSM System there will be a need to communicate between entities within the same PLMN and in different
PLMNs. Using the Maobile Application Part (MAP) for this function implies the use of Transaction Capabilities (TC)
and the Signalling Connection Control Part (SCCP) of CCITT Signalling System No. 7.

Only the entities that should be addressed are described below. If the CCITT or ITU-T SCCP is used, the format and
coding of address parameters carried by the SCCP for that purpose shall comply with CCITT Recommendation Q.713
with the following restrictions:

1) Intra-PLMN addressing

For communication between entities within the same PLMN, aMAP SSN shall always be included in the
called and calling party addresses. All other aspects of SCCP addressing are network specific.

2) Inter-PLMN addressing
a) Called Party Address
- SSNindicator = 1 (MAP SSN aways included);

- Global title indicator = 0100 (Global title includes trandlation type, numbering plan, encoding scheme and
nature of addressindicator);

- thetrandation type field will be coded "00000000" (Not used). For call related messages for non-optimal
routed calls (as described in 3GPP TS 23.066 [108]) directed to another PLMN the trandation type field
may be coded "10000000" (CRMNP);

- Routing indicator = 0 (Routing on global title);
b) Calling Party Address
- SSNindicator = 1 (MAP SSNs aways included);

- Point code indicator = 0;
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- Global title indicator = 0100 (Global title includes trandlation type, numbering plan, encoding scheme and
nature of address indicator);

- Numbering Plan = 0001 (ISDN Numbering Plan, E.164; In Case of Inter-PLMN Signalling, the dialogue
initiating entity and dialogue responding entity shall always include its own E.164 Global Title as Calling
Party Address);

- thetrandation type field will be coded "00000000" (Not used);
- Routing indicator = 0 (Routing on Global Title).

If ANSI T1.112 SCCP is used, the format and coding of address parameters carried by the SCCP for that purpose shall
comply with ANSI specification T1.112 with the following restrictions:

1) Intra-PLMN addressing

For communication between entities within the same PLMN, aMAP SSN shall always be included in the
called and calling party addresses. All other aspects of SCCP addressing are network specific.

2) Inter-PLMN addressing
a) Called Party Address
- SSNindicator = 1 (MAP SSN aways included);
- Global title indicator = 0010 (Global title includes tranglation type);
- theTrandation Type (TT) field will be coded as follows:
TT =9, if IMSI isincluded;
TT =14, if MSISDN isincluded;

Or TT =10, if Network Element isincluded. (If TT=10, then Number Portability GTT is not invoked,
if TT=14, then Number Portability GTT may be invoked).

- Routing indicator = 0 (Routing on global title);
b) Calling Party Address
- SSNindicator = 1 (MAP SSNs always included);
- Point code indicator = 0;
- Global Titleindicator = 0010 (Global title includes translation type);
TT =9, if IMSl isincluded;
TT =14, if MSISDN isincluded;

Or TT =10, if Network Element isincluded. (If TT=10, then Number Portability GTT is not invoked,
if TT=14, then Number Portability GTT may be invoked).

Routing indicator = 0 (Routing on Global Title).

If aGlobal Title trandation is required for obtaining routeing information, one of the numbering plans E.164, E.212 and
E.214 isapplicable.

- E.212 numbering plan.

When CCITT or ITU-T SCCP is used, an E.212 number must not be included as Global Title in an SCCP
UNITDATA message. The trandation of an E.212 number into a Mobile Global Titleis applicablein a
dialogueinitiating VLR, SGSN or GGSN if the routeing information towards the HLR is derived from the
subscriber's IMSI. In World Zone 1 when ANSI SCCP is used, the IMSI (E.212 number) isused as a Global
Title to address the HLR. When an M'S moves from one VLR service areato another, the new VLR may
derive the address of the previous VLR from the Location Area Identification provided by the MSin the
location registration request. The PLMN where the previous VLR islocated isidentified by the E.212
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numbering plan elements of the Location Area ldentification, i.e. the Mobile Country Code (MCC) and the

Mobile Network Code (MNC).
- E.214 and E.164 numbering plans.
When CCITT or ITU-T SCCP is used, only address information belonging to either E.214 or E.164

numbering plan is allowed to be included as Global Titlein the Called and Calling Party Address. In World
Zone 1 when ANSI SCCPis used, the IMSI (E.212 number) is used as a Global Title to address the HLR.

If the Calling Party Address associated with the dialogue initiating message contains a Global Title, the

sending network entity shall include its E.164 entity number.

When receiving an SCCP UNITDATA message, SCCP shall accept either of the valid numbering plansin

the Called Party Address and in the Calling Party Address.

When CCITT or ITU-T SCCPisused and an N-UNITDATA-REQUEST primitive from TC is received,
SCCP shall accept an E.164 number or an E.214 number in the Called Address and in the Calling Address. In

World Zone 1 when ANSI SCCP is used, the IMSI (E.212 number) is used instead of E.214 number.

The following clauses describe the method of SCCP addressing appropriate for each entity both for the smple
intraPLMN case and where an inter-PLMN communication is required. The following entities are considered:

- the Mobile-services Switching Centre (MSC);

- theHome location Register (HLR);

- theVisitor Location Register (VLR);

- the Gateway Mobile-services Switching Centre (GM SC);

- the GSM Service Control Function (gsmSCF);

- the Interworking Mobile-services Switching Centre (IWMSC);
- the Serving GPRS Support Node (SGSN);

- the Gateway GPRS Support Node (GGSN);

- the Gateway Mobile Location Centre (GMLC);

the CSG Subscriber Server (CSS).

6.1.3.2 The Mobile-services Switching Centre (MSC)

There are severa cases where it is hecessary to address the MSC.

6.1.3.2.1 MSC interaction during handover or relocation

The addressis derived from the target Cell id or from the target RNC id.

6.1.3.2.2 MSC for short message routing

When a short message hasto be routed to an MS, the GM SC addresses the VM SC by an MSC identity received from

the HLR that complies with E.164 rules.

For MS originating short message, the IWM SC addressis derived from the Service Centre address.

6.1.3.2.3 MSC for location request routing

When alocation request for a particular MS needs to be sent to the MS's VM SC, the GML C addresses the VM SC using

an E.164 address received from the MSsHLR.

6.1.3.2.4 MSC for LMU Control
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When a control message has to be routed to an LMU from an SMLC, the SMLC addresses the serving MSC for the
LMU using an E.164 address.

6.1.3.3 The Home Location Register (HLR)

There are severa cases where the HLR has to be addressed.

6.1.3.3.1 During call set-up

When acall isinitiated the HLR of the called mobile subscriber will be interrogated to discover the whereabouts of the
MS. The addressing required by the SCCP will be derived from the MSISDN dialled by the calling subscriber. The
dialled number will be trandlated into either an SPC, in the case of communications within aPLMN, or aGlobal Titleif
other networks are involved (i.e. if the communication is acrossa PLMN boundary).

If the calling subscriber is afixed network subscriber, the interrogation can be initiated from the Gateway M SC of the
home PLMN in the general case. If the topology of the network allowsit, the interrogation could be initiated from any
Signalling Point that has MAP capabilities, e.g. local exchange, outgoing International Switching Centre (ISC), etc.

6.1.3.3.2 Before location updating completion

When an MSregisters for thefirst timein aVLR, the VLR hasto initiate the update location dialogue with the MS's
HLR and a preceding dialogue for authentication information retrieval if the authentication information must be
retrieved from the HLR. When initiating either of these dialogues, the only data for addressing the HLR that the VLR
has available is contained in the IMSI, and addressing information for SCCP must be derived from it. When continuing
the established update location dialogue (as with any other dialogue), the VLR must derive the routeing information
towards the HLR from the Calling Party Address received with the first responding CONTINUE message until the
dialogue terminating message is received. This means that the VLR must be able to address the HLR based on:

- anE.214 Mobhile Global Title originaly derived by the VLR from the IMSI (when CCITT or ITU-T SCCPis
used), or an E.212 number originally derived from IMSI (when ANSI SCCP isused, an IMSI); or

- anE.164 HLR address; or
- inthe case of intra-PLMN signalling, an SPC.

When answering with Global Titleto the VLR, the HLR shall insert its E.164 address in the Calling Party Address of
the SCCP message containing the first responding CONTINUE message.

If theHLR isinthe same PLMN asthe VLR, local trandation tables may exist to derive an SPC. For authentication
information retrieval and location updating via the international PSTN/ISDN signalling network that requires the use of
CCITT or ITU-T SCCP, the Global Title must be derived from the IMSI, using the principles contained in CCITT
Recommendation E.214 and the Numbering Plan Indicator (NPI) value referenced by the SCCP Specifications. In
World Zone 1 where the ANSI SCCP isused, IMSI (E.212 number) is used as Global Title. A summary of the
trandation from the IMSI (CCITT Recommendation E.212) to Mobile Global Title (described in CCITT
Recommendation E.214) is shown below:

- E.212 Mobile Country Code trandates to E.164 Country Code;
- E.212 Mobile Network Code trandates to E.164 National Destination Code;

- E.212 Mobile Subscriber Identification Number (MSIN) is carried unchanged if within the E.164 number
maximum length (15 digits). If the Mobile Global Title is more than 15 digits the number is truncated to 15 by
deleting the least significant digits.

This trandation will be done either at the application or at SCCP level in the VLR. The Mobile Global Title thus
derived will be used to address the HLR.

If location updating istriggered by an M S that roams from one MSC Areainto a different MSC Area served by the
same VLR, the VLR shall addressthe HLR in the same way asif the MSregisters for the first timeinthe VLR.

6.1.3.3.3 After location updating completion
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In this case, the subscriber's basic MSISDN has been received from the HLR during the subscriber data retrieval
procedure as well asthe HLR number constituting a parameter of the MAP message indicating successful completion of
the update location dialogue. From either of these E.164 numbers the address information for initiating dialogues with
the roaming subscriber's HLR can be derived. Also the subscriber's IMS|I may be used for establishing the routeing
information towards the HLR. This may apply in particular if the dialogue with the HLR is triggered by subscriber
controlled input.

Thus the SCCP address of the roaming subscriber's HLR may be an SPC, or it may be a Global title consisting of the
E.164 MSISDN or the E.164 number allocated to the HLR or either the E.214 Mobile Global Title derived from the
IMSI if CCITT or ITU-T SCCPisused, or the IMSI if ANSI SCCPis used (ANSI SCCP is used in World Zone 1).

6.1.3.3.4 VLR restoration

If aroaming number is requested by the HLR for an IMSI that has no data record in the interrogated VLR, the VLR
provides the roaming number in the dialogue terminating message. Subsequently the VLR must retrieve the
authentication datafrom the MSsHLR, if required, and must then trigger the restore data procedure. For this purpose,
the VLR hasto initiate in succession two independent dialogues with the MSsHLR. The MTP and SCCP address
information needed for routeing towards the HLR can be derived from the IMS| received as a parameter of the MAP
message requesting the roaming number. In this case, the IMS| received from the HLR in the roaming number request
shall be processed in the same way asthe IMSI that is received from an M S that registers for the first time within a
VLR. Alternatively to the IMSI, the Calling Party Address associated with the roaming number request may be used to
obtain the routeing information towards the HLR.

6.1.3.35 During Network-Requested PDP Context Activation

When receiving a PDP PDU the GGSN may interrogate the HLR of the MS for information retrieval. When initiating
such a dialogue, the only data for addressing the HLR that the GGSN has available is contained in the IMSI, and
addressing information must be derived fromit. The IMSI is obtained from the IP address or the X.25 addressin the
incoming | P message by means of atranslation table. This means that the GGSN shall be able to address the HLR based
onan E.214, (if CCITT or ITU-T SCCPisused), or E.212 (if ANSI SCCPis used), Mobile Global Title originally
derived by the GGSN from the IMSI in the case of inter-PLMN signalling. In the case of int