Page 1



3GPP TSG-CN1 Meeting #15 
Tdoc N1-010194 (N4-010149)

Beijing, China - 15 - 19 January, 2001

CR-Form-v3

CHANGE REQUEST



(

29.002
CR
218
(

rev
R1
(

Current version:
4.2.1
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE

Radio Access Network

Core Network
X



Title:
(

MAP over IP according to SIGTRAN




Source:
(

ERICSSON




Work item code:
(

IP Transport of CN protocols (e.g., CAP, MAP)

Date: (

2001-01-07







Category:
(

B

Release: (

REL-4


Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

The WID for #7 Signalling over IP was agreed in the TSG-N Plenary #10.

IP plays a significant role in UMTS according to the actual trend towards IP capable backbone networks. CN is working on specifications to introduce IP based transmission in a Bearer Independent Core Network, therefore the option to transfer #7 signalling (e.g. MAP, CAP, BSSAP+) over IP should be considered.




Summary of change:
(

New protocol stack is introduced as an alternative to the stack that existed so far. Instead of MTP, the SCTP over IP including the adaptation layer M3UA is introduced.




Consequences if 
(

not approved:
It will not be clear how MAP can be transported over IP.




Clauses affected:
(

6




Other specs
(

X
 Other core specifications
(

29.078 (CAP), 29.016 (BSSAP+)

affected:

 Test specifications




 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
First Modified Section

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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
3G TS 21.905: "3G Vocabulary".

[2]
GSM 02.01: "Digital cellular telecommunications system (Phase 2+); Principles of telecommunication services supported by a GSM Public Land Mobile Network (PLMN)".

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

[4]
GSM 02.03: "Digital cellular telecommunications system (Phase 2+); Teleservices Supported by a GSM Public Land Mobile Network (PLMN)".

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

[6]
GSM 02.09: "Digital cellular telecommunications system (Phase 2+); Security aspects".

[7]
3G TS 22.016: "International Mobile station Equipment Identities (IMEI)".

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

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

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

[11]
3G TS 22.083: "Call Waiting (CW) and Call Hold (HOLD) Supplementary Services - Stage 1".

[12]
3G TS 22.084: "Multi Party (MPTY) Supplementary Services - Stage 1".

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

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

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

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

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

[18]
GSM 03.04: "Digital cellular telecommunications system (Phase 2+); Signalling requirements relating to routeing of calls to mobile subscribers".

[19]
3G TS 23.007: "Restoration procedures".

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

[21]
3G TS 23.009: "Handover procedures".

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

[23]
3G TS 23.012: "Location registration procedures".

[24]
GSM 03.20: "Digital cellular telecommunications system (Phase 2+); Security related network functions".

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

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

[26a]
GSM 03.71: "Digital cellular telecommunications system (Phase 2+); Location Services (LCS); Functional Description; Stage 2".

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

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

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

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

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

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

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

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

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

[36]
3G TS 24.010: "Mobile radio interface layer 3 Supplementary Services specification - General aspects".

[37]
3G TS 24.011: "Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".

[37a]
GSM 04.71: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 location services specification".

[38]
3G TS 24.080: "Mobile radio interface layer 3 supplementary services specification - Formats and coding".

[39]
3G TS 24.081: "Line identification supplementary services - Stage 3".

[40]
3G TS 24.082: "Call Forwarding (CF) Supplementary Services - Stage 3".

[41]
3G TS 24.083: "Call Waiting (CW) and Call Hold (HOLD) supplementary services - Stage 3".

[42]
3G TS 24.084: "Multi Party (MPTY) Supplementary Services - Stage 3".

[43]
3G TS 24.085: "Closed User Group (CUG) Supplementary Services - Stage 3".

[44]
3G TS 24.086: "Advice of Charge (AoC) Supplementary Services - Stage 3".

[45]
3G TS 24.088: "Call Barring (CB) Supplementary Services - Stage 3".

[46]
3G TS 24.090: "Unstructured Supplementary Services Data - Stage 3".

[47]
GSM 08.02: "Digital cellular telecommunications system (Phase 2+); Base Station System - Mobile-services Switching Centre (BSS - MSC) interface principles".

[48]
GSM 08.06: "Digital cellular telecommunications system (Phase 2+); Signalling transport mechanism specification for the Base Station System - Mobile-services Switching Centre (BSS - MSC) interface".

[49]
GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching Centre - Base Station System (MSC - BSS) interface Layer 3 specification".

[49a]
GSM 08.08: "Digital cellular telecommunications system (Phase 2+); Mobile Switching Centre - Base Station System (MSC - BSS) interface Layer 3 specification".

[49a1]
GSM 08.31: "Digital cellular telecommunications system (Phase 2+); Location Services (LCS); Serving Mobile Location Centre (SMLC) – Serving Mobile Location Centre (SMLC); SMLC Peer Protocol (SMLCPP)".

[49b]
GSM 08.71: "Digital cellular telecommunications system (Phase 2+); Location Services (LCS); Serving Mobile Location Centre - Base Station System (SMLC - BSS) interface Layer 3 specification".

[50]
GSM 09.01: "Digital cellular telecommunications system (Phase 2+); General network interworking scenarios".

[51]
3G TS 29.002: "Mobile Application Part (MAP) specification".

[52]
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)".

[53]
GSM 09.04: "Digital cellular telecommunications system (Phase 2+); Interworking between the Public Land Mobile Network (PLMN) and the Circuit Switched Public Data Network (CSPDN)".

[54]
GSM 09.05: "Digital cellular telecommunications system (Phase 2+); Interworking between the Public Land Mobile Network (PLMN) and the Packet Switched Public Data Network (PSPDN) for Packet Assembly/Disassembly facility (PAD) access".

[55]
3G 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".

[56]
3G TS 29.007: "Digital cellular telecommunications system (Phase 2+); General requirements on interworking between the Public Land Mobile Network (PLMN) and the Integrated Services Digital Network (ISDN) or Public Switched Telephone Network (PSTN)".

[57]
GSM 09.08: "Digital cellular telecommunications system (Phase 2+); Application of the Base Station System Application Part (BSSAP) on the E-interface".

[58]
3G TS 29.010: "Information element mapping between Mobile Station - Base Station System and BSS ‑ Mobile-services Switching Centre (MS - BSS - MSC) Signalling procedures and the Mobile Application Part (MAP)".

[59]
3G TS 29.011: "Signalling interworking for Supplementary Services".

[59a]
GSM 09.31: "Digital cellular telecommunications system (Phase 2+); Location Services (LCS); Base Station System Application Part LCS Extension (BSSAP-LE)".

[60]
GSM 09.90: "Digital cellular telecommunications system (Phase 2+); Interworking between Phase 1 infrastructure and Phase 2 Mobile Stations (MS)".

[61]
GSM 12.08: "Digital cellular telecommunications system (Phase 2); Subscriber and Equipment Trace".

[62]
ETS 300 102-1 (1990): "Integrated Services Digital Network (ISDN); User-network interface layer 3 specifications for basic call control".

[63]
ETS 300 136 (1992): "Integrated Services Digital Network (ISDN); Closed User Group (CUG) supplementary service description".

[64]
ETS 300 138 (1992): "Integrated Services Digital Network (ISDN); Closed User Group (CUG) supplementary service Digital Subscriber Signalling System No.one (DSS1) protocol".

[65]
ETS 300 287: "Integrated Services Digital Network (ISDN); Signalling System No.7; Transaction Capabilities (TC) version 2".

[66]
ETR 060: "Signalling Protocols and Switching (SPS); Guide-lines for using Abstract Syntax Notation One (ASN.1) in telecommunication application protocols".

[67]
ITU-T Recommendation E.164: "Numbering plan for the ISDN era".

[68]
ITU-T Recommendation E.212: "Identification plan for land mobile stations".

[69]
ITU-T Recommendation E.213: "Telephone and ISDN numbering plan for land mobile stations".

[70]
ITU-T Recommendation E.214: "Structuring of the land mobile global title for the signalling connection control part".

[71]
CCITT Recommendation Q.699: "Interworking between the Digital Subscriber Signalling System Layer 3 protocol and the Signalling System No.7 ISDN User part".

[72]
ITU-T Recommendation Q.711: "Specifications of Signalling System No.7; Functional description of the Signalling Connection Control Part".

[73]
ITU-T Recommendation Q.712: "Definition and function of SCCP messages".

[74]
ITU-T Recommendation Q.713: "Specifications of Signalling System No.7; SCCP formats and codes".

[75]
ITU-T Recommendation Q.714: "Specifications of Signalling System No.7; Signalling Connection Control Part procedures".

[76]
ITU-T Recommendation Q.716: "Specifications of Signalling System No.7; Signalling connection control part (SCCP) performances".

[77]
ITU-T Recommendation Q.721 (1988): "Specifications of Signalling System No.7; Functional description of the Signalling System No.7 Telephone user part".

[78]
ITU-T Recommendation Q.722 (1988): "Specifications of Signalling System No.7; General function of Telephone messages and signals".

[79]
ITU-T Recommendation Q.723 (1988): "Specifications of Signalling System No.7; Formats and codes".

[80]
ITU-T Recommendation Q.724 (1988): "Specifications of Signalling System No.7; Signalling procedures".

[81]
ITU-T Recommendation Q.725 (1988): "Specifications of Signalling System No.7; Signalling performance in the telephone application".

[82]
ITU-T Recommendation Q.761 (1988): "Specifications of Signalling System No.7; Functional description of the ISDN user part of Signalling System No.7".

[83]
ITU-T Recommendation Q.762 (1988): "Specifications of Signalling System No.7; General function of messages and signals".

[84]
ITU-T Recommendation Q.763 (1988): "Specifications of Signalling System No.7; Formats and codes".

[85]
ITU-T Recommendation Q.764 (1988): "Specifications of Signalling System No.7; Signalling procedures".

[86]
ITU-T Recommendation Q.767: "Specifications of Signalling System No.7; Application of the ISDN user part of CCITT signalling System No.7 for international ISDN interconnections".

[87]
ITU-T Recommendation Q.771: "Specifications of Signalling System No.7; Functional description of transaction capabilities".

[88]
ITU-T Recommendation Q.772: "Specifications of Signalling System No.7; Transaction capabilities information element definitions".

[89]
ITU-T Recommendation Q.773: "Specifications of Signalling System No.7; Transaction capabilities formats and encoding".

[90]
ITU-T Recommendation Q.774: "Specifications of Signalling System No.7; Transaction capabilities procedures".

[91]
ITU-T Recommendation Q.775: "Specifications of Signalling System No.7; Guide-lines for using transaction capabilities".

[92]
ITU-T Recommendation X.200: "Reference Model of Open systems interconnection for CCITT Applications".

[93]
ITU-T Recommendation X.208 (1988): "Specification of Abstract Syntax Notation One (ASN.1)".

[94]
ITU-T Recommendation X.209 (1988): "Specification of basic encoding rules for Abstract Syntax Notation One (ASN.1)".

[95]
ITU-T Recommendation X.210: "Open systems interconnection layer service definition conventions".

[97]
3G TS 23.018: "Basic Call Handling".

[98]
3G TS 23.078: "Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 3 - Stage 2".

[99]
3G TS 23.079: "Support of Optimal Routeing (SOR) - Stage 2".

[100]
GSM 03.68: "Digital cellular telecommunications system (Phase 2+); - Stage 2".

[101]
GSM 03.69: "Digital cellular telecommunications system (Phase 2+); - Stage 2".

[102]
ANSI T1.113: "Signaling System No. 7 (SS7) - ISDN User Part".

[103]
3G TS 23.054 "Shared Inter Working Function (SIWF) - Stage 2".

[104]
3G TS 23.060: "General Packet Radio Service (GPRS) Description; Stage 2".

[105]
3G TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp Interface".

[106]
3G TS 29.018: "General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR); Gs interface layer 3 specification".

[107]
3G TS 23.093: "Technical Realization of Completion of Calls to Busy Subscriber (CCBS); Stage 2".

[108]
3G TS 23.066: "Support of Mobile Number Portability (MNP); Technical Realisation Stage 2".

[109]
ANSI T1.112 (1996): "Telecommunication – Signalling No. 7 - Signaling Connection Control Part (SCCP)".

[110]
3G TS 23.116: "Super-Charger Technical Realisation; Stage 2."

[111]
ITU-T Recommendation Q.711: "Specifications of Signalling System No.7; Signalling System No. 7 – Functional Description of the Signalling Connection Control Part".

[112]
ITU-T Recommendation Q.712: "Specifications of Signalling System No.7; Signalling System No. 7 – Definition and Function of SCCP Messages".

[113]
ITU-T Recommendation Q.713: "Specifications of Signalling System No.7; Signalling System No. 7 – SCCP formats and codes".

[114]
ITU-T Recommendation Q.714: "Specifications of Signalling System No.7; Signalling System No. 7 – Signalling Connection Control Part Procedures".

[115]
ITU-T Recommendation Q.716: "Specifications of Signalling System No.7; Signalling System No. 7 – Signalling Connection Control Part (SCCP) Performance".

[116]
ITU-T Q.850, May 1998: "Usage of cause and location in the Digital Subscriber Signalling System No. 1 and the Signalling System No. 7 ISDN User Part".

[117]
3G TS 22.135: "Multicall; Service description; Stage 1".

[118]
3G TS 23.135: "Multicall supplementary service; Stage 2".

[119]
3G TS 24.135: "Multicall supplementary service; Stage 3".

[120]
3G TS 25.413: "UTRAN Iu Interface RANAP Signalling".

[121]
RFC 2719: "Framework Architecture for Signaling Transport"
[122]
RFC 2960: "Stream Control Transmission Protocol"
[123]
http://www.ietf.org/internet-drafts:                                                                                                  "SS7 MTP3-User Adaptation Layer (M3UA)"  (1)

(1) Editor’s note: In principle the latest available M3UA draft version shall apply. However, this URL reference is expected to be replaced by a formal IETF RFC before this CR is approved by CN plenary.
Next Modified Section 

6
Requirements concerning the use of Protocol Stacks, TC and SCCP
6.1 
Use of Protocol Stacks
An MTP based or an IP based SS7 underlying network may transport the Mobile Application Part (MAP) protocol between two entities.  The transport of MAP signalling over an underlying IP based SS7 network shall be accomplished according to the architecture defined by the “Framework Architecture for Signaling Transport” RFC2719 which makes use of the services offered by the M3UA adaptation layer [123] and the Stream Control Transmission Protocol (SCTP) RFC 2960.
The MAP requirements on TC and SCCP are not affected by the underlying transport network.
The protocol stack applicable in case of MTP based SS7 underlying network is shown in Figure 6.1/1.                                                 The protocol stack applicable in case of IP based SS7 underlying network is shown in Figure 6.1/2.
           MAP

          TCAP

          SCCP

           MTP

Figure 6.1/1: Protocol stack in case of MTP based SS7 underlying network

           MAP

          TCAP

          SCCP

          M3UA

          SCTP

             IP

Figure 6.1/2: Protocol stack in case of IP based SS7 underlying network 
6.2
Use of TC

The Mobile Application part makes use of the services offered by the Transaction Capabilities (TC) of Signalling System No. 7. ETS 300 287, which is based on CCITT White Book Recommendations Q.771 to Q.775, should be consulted for the full specification of TC.

The MAP uses all the services provided by TC except the ones related to the unstructured dialogue facility.

From a modelling perspective, the MAP is viewed as a single Application Service Element. Further structuring of it is for further study.

Transaction Capabilities refers to a protocol structure above the network layer interface (i.e., the SCCP service interface) up to the application layer including common application service elements but not the specific application service elements using them.

TC is structured as a Component sub-layer above a Transaction sub-layer.

The Component sub-layer provides two types of application services: services for the control of end-to-end dialogues and services for Remote Operation handling. These services are accessed using the TC-Dialogue handling primitives and TC-Component handling primitives respectively.

Services for dialogue control include the ability to exchange information related to application-context negotiation as well as initialisation data.

Services for Remote Operation handling provide for the exchange of protocol data units invoking tasks (operations), and reporting their outcomes (results or errors) plus any non-application-specific protocol errors detected by the component sub-layer. The reporting of application-specific protocol errors by the TC user, as distinct from application process errors, is also provided. The Transaction sub-layer provides a simple end-to-end connection association service over which several related protocol data units (i.e. built by the Component Sub-Layer) can be exchanged. A Transaction termination can be prearranged (no indication provided to the TC user) or basic (indication provided).
6.3
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).

A White Book SCCP message will fail if any signalling point used in the transfer of the message does not support White Book SCCP. Therefore it 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 a PLMN in North America and a PLMN outside North America will involve an STP to translate between ANSI SCCP and ITU-T/CCITT SCCP.

6.3.1
SCCP Class

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

6.3.2
Sub-System Number (SSN)

The Application Entities (AEs) defined for MAP consist of several Application Service Elements (ASEs) and are addressed by sub-system numbers (SSNs). The SSNs for MAP are specified in GSM 03.03 [17].

When the SGSN emulates MSC behaviour for processing messages (MAP-MO-FORWARD-SHORT-MESSAGE, MAP_CHECK_IMEI) 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.

6.3.3
SCCP addressing

6.3.3.1
Introduction

Within the GSM System there will be a need to communicate between entities within the same PLMN and in different PLMNs. Using the Mobile 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, a MAP 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

-
SSN indicator = 1 (MAP SSN always included);

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

-
the translation type field will be coded "00000000" (Not used). For call related messages for non-optimal routed calls (as described in GSM 03.66) directed to another PLMN the translation type field may be coded "10000000" (CRMNP);

-
Routing indicator = 0 (Routing on global title);

b)
Calling Party Address

-
SSN indicator = 1 (MAP SSNs always included);

-
Point code indicator = 0;

-
Global title indicator = 0100 (Global title includes translation 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);

-
the translation 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, a MAP 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

-
SSN indicator = 1 (MAP SSN always included);

-
Global title indicator = 0010 (Global title includes translation type);

-
the Translation Type (TT) field will be coded as follows:


TT = 9, if IMSI is included;


TT = 14, if MSISDN is included;


Or TT = 10, if Network Element is included. (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

-
SSN indicator = 1 (MAP SSNs always included);

-
Point code indicator = 0;

-
Global Title indicator = 0010 (Global title includes translation type);


TT = 9, if IMSI is included;


TT = 14, if MSISDN is included;


Or TT = 10, if Network Element is included. (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 a Global Title translation is required for obtaining routeing information, one of the numbering plans E.164, E.212 and E.214 is applicable.

-
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 translation of an E.212 number into a Mobile Global Title is applicable in a dialogue initiating 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) is used as a Global Title to address the HLR. When an MS moves from one VLR service area to another, the new VLR may derive the address of the previous VLR from the Location Area Identification provided by the MS in the location registration request. The PLMN where the previous VLR is located is identified by the E.212 numbering plan elements of the Location Area Identification, 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 Title in the Called and Calling Party Address. In World Zone 1 when ANSI SCCP is 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 plans in the Called Party Address and in the Calling Party Address.


When CCITT or ITU-T SCCP is used 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 subclauses describe the method of SCCP addressing appropriate for each entity both for the simple intra‑PLMN case and where an inter-PLMN communication is required. The following entities are considered:

-
the Mobile-services Switching Centre (MSC);

-
the Home location Register (HLR);

-
the Visitor Location Register (VLR);

-
the Gateway Mobile-services Switching Centre (GMSC);

-
the GSM Service Control Function (gsmSCF);

-
the Interworking Mobile-services Switching Centre (IWMSC);

-
the Shared Inter Working Function (SIWF);

-
the Serving GPRS Support Node (SGSN);

-
the Gateway GPRS Support Node (GGSN);

-
the Gateway Mobile Location Centre (GMLC).

6.3.3.2
The Mobile-services Switching Centre (MSC)

There are several cases where it is necessary to address the MSC.

6.3.3.2.1
MSC interaction during handover or relocation

The address is derived from the target Cell id or from the target RNC id.

6.3.3.2.2
MSC for short message routing

When a short message has to be routed to an MS, the GMSC addresses the VMSC by an MSC identity received from the HLR that complies with E.164 rules.

For MS originating short message, the IWMSC address is derived from the Service Centre address.

6.3.3.2.3
MSC for location request routing

When a location request for a particular MS needs to be sent to the MS’s VMSC, the GMLC addresses the VMSC using an E.164 address received from the MS’s HLR.

6.3.3.2.4
MSC for LMU Control

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.

6.3.3.3
The Home Location Register (HLR)

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

6.3.3.3.1
During call set-up

When a call is initiated 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 translated into either an SPC, in the case of communications within a PLMN, or a Global Title if other networks are involved (i.e. if the communication is across a PLMN boundary).

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

6.3.3.3.2
Before location updating completion

When an MS registers for the first time in a VLR, the VLR has to 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:

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

-
an E.164 HLR address; or

-
in the case of intra-PLMN signalling, an SPC.

When answering with Global Title to 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 the HLR is in the same PLMN as the VLR, local translation 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 is used, IMSI (E.212 number) is used as Global Title. A summary of the translation 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 translates to E.164 Country Code;

-
E.212 Mobile Network Code translates 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 translation 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 is triggered by an MS that roams from one MSC Area into a different MSC Area served by the same VLR, the VLR shall address the HLR in the same way as if the MS registers for the first time in the VLR.

6.3.3.3.3
After location updating completion

In this case, the subscriber's basic MSISDN has been received from the HLR during the subscriber data retrieval procedure as well as the 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 IMSI 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 SCCP is used, or the IMSI if ANSI SCCP is used (ANSI SCCP is used in World Zone 1).

6.3.3.3.4
VLR restoration

If a roaming 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 data from the MS's HLR, if required, and must then trigger the restore data procedure. For this purpose, the VLR has to initiate in succession two independent dialogues with the MS's HLR. The MTP and SCCP address information needed for routeing towards the HLR can be derived from the IMSI received as a parameter of the MAP message requesting the roaming number. In this case, the IMSI received from the HLR in the roaming number request shall be processed in the same way as the IMSI that is received from an MS 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.

6.3.3.3.5
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 from it. The IMSI is obtained from the IP address or the X.25 address in the incoming IP message by means of a translation table. This means that the GGSN shall be able to address the HLR based on an E.214, (if CCITT or ITU-T SCCP is used), or E.212 (if ANSI SCCP is used), Mobile Global Title originally derived by the GGSN from the IMSI in the case of inter-PLMN signalling. In the case of intra-PLMN signalling, an SPC may also be used.

If the HLR is in the same PLMN as the GGSN, local translation tables may exist to derive an SPC. For information retrieval via the international PSTN/ISDN signalling network, 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. A summary of the translation 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 translates to E.164 Country Code;

-
E.212 Mobile Network Code translates 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 translation will be done either at the application or at SCCP level in the GGSN. The Mobile Global Title thus derived will be used to address the HLR.

6.3.3.3.6
Before GPRS location updating completion

When an MS registers for the first time in an SGSN, the SGSN has to 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 SGSN 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 SGSN 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 SGSN must be able to address the HLR based on:

-
an E.214 (if CCITT or ITU-T SCCP is used) or E.212 (if ANSI SCCP is used) Mobile Global Title originally derived by the SGSN from the IMSI; or

-
an E.164 HLR address; or

-
in the case of intra-PLMN signalling, an SPC.

If the HLR is in the same PLMN as the SGSN, local translation tables may exist to derive an SPC. For authentication information retrieval and location updating via the international PSTN/ISDN signalling network, 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. A summary of the translation 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 translates to E.164 Country Code;

-
E.212 Mobile Network Code translates 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 translation will be done either at the application or at SCCP level in the SGSN. The Mobile Global Title thus derived will be used to address the HLR.

6.3.3.3.7
After GPRS location updating completion

In this case, the subscriber's Basic MSISDN has been received from the HLR during the subscriber data retrieval procedure as well as the 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 IMSI may be used for establishing the routeing information towards the HLR.

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 the E.214 Mobile Global Title derived from the IMSI.

6.3.3.3.8
Query for a Location Request

For a location request from an external client, the GMLC needs to address the home HLR of the target MS to obtain the address of the target MS’s serving MSC. The GMLC uses either the international E.164 MSISDN, the international E.214 number (if CCITT or ITU-T SCCP is used) or the international E.212 number (if ANSI SCCP is used) of the MS as means to route a query to the HLR.

6.3.3.4
The Visitor Location Register (VLR)

There are several cases when the VLR needs to be addressed.

6.3.3.4.1
Inter-VLR information retrieval

When an MS moves from one VLR service area to another, the new VLR may request the IMSI and authentication sets from the previous VLR. The new VLR derives the address of the previous VLR from the Location Area Identification provided by the MS in the location registration request.

6.3.3.4.2
HLR request

The HLR will only request information from a VLR if it is aware that one of its subscribers is in the VLR service area. This means that a location updating dialogue initiated by the VLR has been successfully completed, i.e. the HLR has indicated successful completion of the update location procedure to the VLR.

When initiating dialogues towards the VLR after successful completion of location updating, the routeing information used by the HLR is derived from the E.164 VLR number received as a parameter of the MAP message initiating the update location dialogue. If the VLR is in the same PLMN as the HLR, the VLR may be addressed directly by an SPC derived from the E.164 VLR number. For dialogues via the international PSTN/ISDN signalling network, presence of the E.164 VLR number in the Called Party Address is required.

6.3.3.5
The Interworking MSC (IWMSC) for Short Message Service

The IWMSC is the interface between the mobile network and the network to access to the Short Message Service Centre. This exchange has an E.164 address known in the SGSN or in the MSC.

6.3.3.6
The Equipment Identity Register (EIR)

The EIR address is either unique or could be derived from the IMEI. The type of address is not defined.

6.3.3.7
The Shared Inter Working Function (SIWF)

When the Visited MSC detects a data or fax call and the IWF in the V-MSC cannot handle the required service an SIWF can be invoked. The SIWF is addressed with an E.164 number.

6.3.3.8
The Serving GPRS Support Node (SGSN)

The HLR will initiate dialogues towards the SGSN if it is aware that one of its subscribers is in the SGSN serving area. This means that a GPRS location updating has been successfully completed, i.e., the HLR has indicated successful completion of the GPRS location update to the SGSN. The routeing information used by the HLR is derived form the E.164 SGSN number received as parameter of the MAP message initiating the GPRS update location procedure. If the SGSN is in the same PLMN as the HLR, the SGSN may be addressed directly by an SPC derived from the E.164 SGSN number. For dialogues via the international PSTN/ISDN signalling network, the presence of the E.164 SGSN number in the Called Party Address is required.

When the GMSC initiates dialogues towards the SGSN the SGSN (MAP) SSN (See GSM 03.03) shall be included in the called party address. The routeing information used by the GMSC is derived from the E.164 SGSN number received as a parameter of the MAP message initiating the forward short message procedure. If the GMSC does not support the GPRS functionality the MSC (MAP) SSN value shall be included in the called party address.

NOTE:
Every VMSC and SGSN shall have uniquely identifiable application using E.164 numbers, for the purpose of SMS over GPRS when the GMSC does not support the GPRS functionality.

6.3.3.9
The Gateway GPRS Support Node (GGSN)

The GGSN provides interworking with external packet-switched networks, network screens and routing of the Network-Requested PDP Context activation. If a Network-Requested PDP Context activation fails, the HLR will alert the GGSN when the subscriber becomes reachable. The HLR will use the E.164 GGSN number received as parameter of the MAP message reporting the failure.

6.3.3.10
The Gateway MSC (GMSC) for Short Message Service

The GMSC provides interworking with the network to access the Short Message Service Centre, the mobile network and routing of Send Routing Info For SM. The GMSC has on E.164 address known in the HLR, SGSN or MSC.

6.3.3.10A
Void

6.2.3.10A.1
Void

6.3.3.10A.2
Void

6.3.3.10B
The Gateway Mobile Location Centre (GMLC)

The GMLC initiates location requests on behalf of external clients. The E.164 address of the GMLC is provided to an HLR when the GMLC requests a serving MSC address from the HLR for a target MS. The E.164 address of the GMLC is also provided to a serving MSC when the GMLC requests the location of a target MS served by this MSC.

6.3.3.11
Summary table

The following tables summarise the SCCP address used for invoke operations. As a principle, within a PLMN either an SPC or a GT may be used (network operation option), whereas when addressing an entity outside the PLMN the GT must be used. The address type mentioned in the table (e.g. MSISDN) is used as GT or to derive the SPC.

For a response, the originating address passed in the invoke is used as SCCP Called Party Address. For extra-PLMN addressing the own E.164 entity address is used as SCCP Calling Party Address; for intra-PLMN addressing an SPC derived from the entity number may be used instead. When using an SPC, the SPC may be taken directly from MTP.

Table 6.1/1

to

from
fixed net work
HLR
VLR
MSC
EIR
gsmSCF
SIWF
SGSN
GGSN

fixed network
---
E:GT

T:MSISDN
---
---
---
---
---
---
---

Home Location Register
---
---
I:SPC/GT

E:GT

T:VLR NUMBER
---
---
I:SPC/GT

E:GT

T:gsmSCF NUMBER
---
I:SPC/GT

E:GT

T:SGSN

NUMBER
I:SPC/GT

E:GT

T:GGSN

NUMBER

Visitor Location Register
---
I:SPC/GT

E:GT

T:MGT

(outside World Zone 1)/MSISDN

(World Zone 1/)HLR NUMBER

(note)
I:SPC/GT

E:GT

T:VLR NUMBER
---
---
 I:SPC/GT E:GT T:gsmSCF NUMBER
---
---
---

mobile-services switching centre
---
I:SPC/GT

E:GT

T:MSISDN
I:SPC/GT

E:GT

T:VLR NUMBER
I:SPC/GT

E:GT

T:MSC NUMBER
I:SPC/GT

E:GT

T:EIR NUMBER
I:SPC/GT

E:GT

T:gsmSCF NUMBER
I:SPC/GT

E:GT

T:SIWF NUMBER
I:SPC/GT

E:GT

T:SGSN

NUMBER
---

gsm Service Control Function
---
I:SPC/GT

E:GT

T:MSISDN
---
---
---
---
---
---
---

Shared Inter Working Function
---
---
---
I:SPC/GT

E:GT

T:MSC NUMBER
---
---
---
---
---

Serving

GPRS

Support

Node
---
I:SPC/GT

E:GT

T:MGT/

MSISDN/HLR NUMBER
---
I:SPC/GT

E:GT

T:MSC

NUMBER


I:SPC/GT

E:GT

T:EIR

NUMBER
---
---
---
---

Gateway

GPRS

Support

Node
---
I:SPC/GT

E:GT

T:MGT
---
---
---
---
---
---
---

Gateway Mobile Location Centre
---
I:SPC/GT

E:GT
T:MSISDN, MGT

(outside World Zone 1) or IMSI

(World Zone 1)

(note)
---
I:SPC/GT

E:GT
T:MSC NUMBER
---
---
---
---
---

I:
Intra-PLMN.

E:
Extra (Inter)-PLMN.

T:
Address Type.

GT:
Global Title.

MGT:
E.214 Mobile Global Title.

SPC:
Signalling Point Code.

NOTE:
For initiating the location updating procedure and an authentication information retrieval from the HLR preceding it, the VLR has to derive the HLR address from the IMSI of the MS. The result can be an SPC or an E.214 Mobile Global Title if CCITT or ITU-T SCCP is used, or IMSI itself if ANSI SCCP is used (ANSI SCCP is used in World Zone 1). 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.


For transactions invoked by the VLR after update location completion, the VLR may derive the information for addressing the HLR from addresses received in the course of the update location procedure (MSISDN or HLR number) or from the IMSI.


When invoking the Restore Data procedure and an authentication information retrieval from the HLR preceding it, the VLR must derive the information for addressing the HLR from the address information received in association with the roaming number request. This may be either the IMSI received as a parameter of the MAP message requesting the Roaming Number or the Calling Party Address associated with the MAP message requesting the Roaming Number.


The gsmSCF shall be addressed using more than one Global Title number. The first Global Title number is used to address a gsmSCF for MAP. The second Global Title number is used to address a gsmSCF for CAP.


For querying the HLR to obtain the VMSC address to support location services, the GMLC has to derive the HLR address from either the MSISDN or IMSI of the target MS. When using the IMSI, the result can be an SPC or an E.214 Mobile Global Title if CCITT or ITU-T SCCP is used, or IMSI itself if ANSI SCCP is used (ANSI SCCP is used in World Zone 1).

Table 6.1/2

to

from

GMLC

fixed network

---

Home Location Register

---

Visitor Location Register

---

Mobile-services Switching Centre

---

gsm Service Control Function

I:SPC/GT

E:GT

T:MSISDN

Shared Inter Working Function

---

Serving

GPRS

Support

Node

---

Gateway

GPRS

Support

Node

---

Gateway Mobile Location Centre



I:
Intra-PLMN.

E:
Extra (Inter)-PLMN.

T:
Address Type.

GT:
Global Title.

MGT:
E.214 Mobile Global Title.

SPC:
Signalling Point Code.
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