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1 Scope

This Technical Specification (TS) describes the signalling requirements and procedures used at network elements related to the GLR for MAP within the 3GPP system at the application level.
This TS gives the description of the systems needed only in the network utilising GLR as the delta document against TS 29.002.

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.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1]
TS 23.003: "Numbering, addressing and identification".

[2]
TS 23.007: "Restoration procedures".

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

[4]
TS 23.040: "Technical realization of the Short Message Service (SMS) Point to Point (PP)".

[5]
TS 29.002: "Mobile Application Part (MAP) specification".

3 Abbreviations

For the purposes of the present document, the following abbreviations apply.

CCBS


Completion of Call to Busy Subscriber
GLR


Gateway Location Register
GPRS


General Packet Radio Service
IM_GSN

Intermediate GSN
IM_MSC

Intermediate MSC
SGSN


Serving GPRS support node
GGSN


Gateway GPRS support node
UMSC

UMTS MSC
6 Requirements concerning the use of SCCP and TC

6.1 Use of SCCP

The Mobile Application Part makes use of the services offered by the Signalling Connection Control Part of signalling System No. 7. CCITT Blue Book or ITU‑T (03/93) Recommendations Q.711 to Q.716 should be consulted for the full specification of SCCP. In North America (World Zone 1) the national version of SCCP is used as specified in ANSI T1.112.

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)
The Application Entities (AEs) defined for MAP consist of several Application Service Elements (ASEs) and are addressed by sub-system numbers (SSNs). The SSN for MAP are specified in GSM 03.03 [17]. The specific SSN is not needed for the GLR, IM_MSC, IM_GSN.

6.1.3 SCCP addressing
6.1.3.1 Introduction
The format and coding of address parameters carried by SCCP are detailed in TS 29.002. 
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 for the GLR additionally:

· the Gateway location Register (GLR);

· the Intermediate Mobile-services Switching Centre (IM_MSC);
· the Intermediate GPRS Support Node (IM_GSN).

6.1.3.2 The Gateway Location Register (GLR)
6.1.3.2.1
Addressed by the VLR

In the network utilizing the GLR, when a MS which belongs to other PLMN registers in a VLR/SGSN/UMSC, the VLR/SGSN/UMSC sees the GLR as the MS’s HLR. When initiating the update location dialogues, the VLR/SGSN/UMSC is able to address the GLR based on the SPC of  the GLR because of intra-PLMN signalling. And the VLR/SGSN/UMSC can address the GLR based on an E.214 Mobile Global Title originally derived by the VLR/SGSN/UMSC 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). When answering with Global Title to the VLR/SGSN/UMSC, the GLR shall insert its E.164 address in the Calling Party Address of the SCCP message containing the first responding CONTINUE message. After that, the VLR/SGSN/UMSC can address the GLR based on an E.164 GLR address.

6.1.3.2.2
Addressed by the HLR

When a location updating dialogue initiated by a GLR has been successfully completed, the HLR sees the GLR as the VLR.  When initiating dialogues towards the VLR, 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, but in reality the HLR addresses the GLR using the VLR number. 

6.1.3.2.3
Addressed by the GMSC

In the case that the MS is served by the SGSN in the network utilizing the GLR, the GMSC sees the GLR as the SGSN. 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. But in reality the GMSC addresses the GLR using the SGSN number.

6.1.3.2.4
Addressed by the IM-GSN

6.1.3.3 In the network utilizing the GLR, the IM-GSN initiates the gprs location information retrieval to the GLR. The IM-GSN must have the value of the GLR address beforehand. The Intermediate MSC (IM_MSC)

6.1.3.3.1
Addressed by the GMSC

When a short message for CS has to be routed to a MS, the GMSC addresses the MSC by an MSC identity received from the HLR which complies with E.164 rules. But in reality the GMSC addresses the IM-MSC in the network utilizing the GLR.

6.1.3.3.2
Addressed by the GMLC

When a location request for a particular MS needs to be sent to the MS’s VMSC, the GMLC addresses the MSC using an E.164 address received from the MS’s HLR. But in reality the GMLC addresses the IM-MSC in the network utilizing the GLR.

6.1.3.4 The Intermediate GSN (IM_GSN)
6.1.3.5  The IM-GSN provides routing of the Network-Requested PDP Context activation. If a Network-Requested PDP Context activation fails, the GLR will alert the IM-GSN when the subscriber becomes reachable.  The GLR will use the E.164 IM-GSN number received as parameter of the MAP message reporting the failure.Summary table
The following table summarizes 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 Adress. 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 6.1.3/1
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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. 

From VLR in, GLR as for T (address type) only HLR Number is used. VLR and HLR are because only the thing that is belonging to same PLMN is thought.NOTE1:
The hatching part is the same part  of  TS29.002.
6.2 Use of TC

Refer to the corresponding section in TS 29.002.
7 Genaral on MAP services

Refer to the corresponding section in TS 29.002.

8 Mobility services

8.1 General

Regarding definition of each service, only the interval for adoptation shall be considered for the GLR introduction. The interval for adoption for the GLR specification are described below. Service primitives and parameter definitions are as in TS 29.002.

8.2 Location Management services     

Services
interval for adoption

MAP_UPDATE_LOCATION
VLR – GLR


GLR – HLR

MAP_CANCEL _LOCATION
HLR – GLR


GLR – VLR


GLR – SGSN


GLR – UMSC

MAP_PURGE_MS
VLR – GLR


SGSN – GLR


GLR – HLR

MAP_UPDATE_GPRS_LOCATION
SGSN – GLR


GLR  –  HLR

MAP_COMBINED_UPDATE_LOCATION
UMSC  –  GLR


GLR  –  HLR

Figure 8.2 /1

8.3 Authentication Management services

Services
Interval for adoption

MAP_SEND_AUTHENTICATION_INFO
VLR – GLR


SGSN – GLR


GLR – HLR

Figure 8.3/1

8.4 Subscriber management services
Services
Interval for adoption

MAP_ INSERT-SUBSCRIBER-DATA
HLR – GLR


GLR – VLR


GLR –  SGSN


GLR –  UMSC

MAP-DELETE-SUBSCRIBER-DATA
HLR – GLR


GLR – VLR


GLR – SGSN

Figure 8.4/1

8.5 Fault recovery services
Services
Interval for adoption

MAP_RESET
HLR – GLR


GLR – VLR


GLR – SGSN

MAP- FORWARD_CHECK_SS_INDICATION
HLR – GLR


GLR – VLR

MAP_RESTORE_DATA
VLR – GLR

Figure 8.5/1

8.6 Subscriber Information services
Services
Interval for adoption

MAP-PROVIDE-SUBSCRIBER-Info 
VLR – GLR


GLR – HLR

Figure 8.6/1

17 Abstract syntax of the MAP protocol
17.1 General

Refer to the corresponding section in TS 29 except Packages specifications and Application contexts.

17.2 Packages specifications

Regarding Packages specifications, only the supplier and consumer definition shall be considered for the GLR introduction. The supplier and consumer definition for the GLR specification are derived Table 17.2/1. For the other definitions of the package specifications are as in TS 29.002.

Table 17.2/1 supplier and consumer definition

Operation Package
supplier
consumer

LocationUpdatingPackage-v3
HLR 
GLR


GLR 
VLR

CombinedLocationUpdatingPackage-v3
HLR 
GLR


GLR
UMSC

LocationCancellationPackage-v3
VLR or SGSN
GLR


GLR
HLR

RoamingNumberEnquiryPackage-v3
VLR
GLR


GLR
HLR

InfoRetrievalPackage-v2
HLR
GLR


GLR
VLR


GLR
SGSN

InfoRetrievalPackage-v1
HLR
GLR


GLR
VLR


GLR
SGSN

IMSIRetrievalPackage-v2
HLR
GLR


GLR
VLR

SubscriberDataMngtStandAlonePackage-v3
VLR or SGSN
GLR


GLR
HLR

SubscriberDataMngtPackage-v3
VLR or SGSN
GLR


GLR
HLR

ResetPackage-v2
VLR or SGSN
GLR


GLR
HLR

FunctionalSsPackage-v2
HLR
GLR


GLR
HLR

BindingPackage-v1
HLR
GLR


GLR
VLR

UnstructuredSsPackage-v2
HLR
GLR


GLR
VLR

UnstructuredSsPackage-v1
HLR
GLR


GLR
VLR

MTShortMsgRelayPackage-v3
IM-MSC or GLR
GMSC


MSC
IM-MSC


SGSN
GLR

MwdMngtPackage-v3
HLR
GLR


GLR
SGSN


GLR
VLR

MwdMngtPackage-v1
HLR
GLR


GLR
VLR

DataRestorationPackage-v3
GLR
VLR

PurgingPackage-v3
HLR
GLR


GLR
VLR


GLR
SGSN

SubscriberInformationEnquiryPackage-v3
VLR
GLR


GLR
HLR

GprsLocationUpdatingPackage-v3
HLR
GLR


GLR
SGSN

FailureReportingPackage-v3
GLR
IM-GSN

SetReportingStatePackage-v3
VLR
GLR


GLR
HLR

StatusReportPackage-v3
HLR
GLR


GLR
VLR

RemoteUserFreePackage-v3
VLR
GLR


GLR
HLR

CallCompletionPackage-v3
HLR
GLR


GLR
VLR

17.3 Application contexts
Regarding Application contexts specifications, only the responder and initiator definition shall be considered for the GLR introduction. The responder and initiator definition for the GLR specification are derived Table 17.3/1. For the other definitions of the package specifications are as in TS 29.002.

Table 17.3/1 supplier and consumer definition

Application Context
version
initiator
Responder

locationCancellationContext 
v3
HLR
GLR



GLR
VLR or SGSN

imsiRetrievalContext
v2
VLR
GLR



GLR
HLR

infoRetrievalContext
v2
VLR or SGSN
GLR



GLR
HLR

mwdMngtContext
v3
VLR or SGSN
GLR



GLR
HLR

msPurgingContext
v3
VLR or SGSN
GLR



GLR
HLR

resetContext
v2
HLR
GLR



GLR
VLR or SGSN

networkUnstructuredSsContext
v2
VLR
GLR



GLR
HLR



HLR
GLR



GLR
VLR

networkFunctionalSsContext
v2
VLR
GLR



GLR
HLR

shortMsgMT-RelayContext
v3
MSC
IM-MSC or GLR



IM-MSC
MSC



GLR
SGSN

networkLocUpContext
v3
VLR
GLR



GLR
HLR

gprsLocationUpdateContext
v3
SGSN
GLR



GLR
HLR

combinedLocationUpdateContext
V3
UMSC
GLR



GLR
HLR

subscriberDataMngtContext
v3
HLR
GLR



GLR
VLR or SGSN

roamingNumberEnquiryContext
v3
HLR
GLR



GLR
VLR

gprsLocationInfoRetrievalContext
v3
IM-GSN
GLR

failureReportContext
v3
IM-GSN
GLR

subscriberInfoEnquiryContext
v3
HLR
GLR



GLR
VLR

reportingContext
v3
VLR
GLR



GLR
HLR



HLR
GLR



GLR
VLR

callCompletionComtext
v3
VLR
GLR



GLR
HLR

18 General on MAP user procedure

Refer to TS 29.002 for general matters for procedure description such as notation convention, version handling at dialogue establishment and interaction between MAP provider and MAP users.

19 Mobility procedures

19.1 Location management Procedures
19.1.5 Combined Location Updating Procedures

19.1.5.2 General

This combined location updating procedure is used to update the location information for both CS and PS domain held in the network. 

If GLR is located between the UMSC and the HLR, the MAP_COMBINED_UPDATE_LOCATION service is invoked towards the GLR. When the GLR receives a MAP_COMBINED_UPDATE_LOCATIN indication, it determines whether it invokes the MAP_COMBINED_UPDATE_LOCATION service toward the HLR, and invokes it if necessary.
+----+                +----+                 +----+                 +-----+
│    │                |    |                 │    │                 │PGLR/│
│UMSC+-----+----------│GLR │-------+---------│HLR +-------+---------│PUMSC│
│    │                |    |                 │    │                 │     │
+----+                +----+                 +----+                 +-----+
  │                     │                      │                       │  
  │                     │                      │                       │  
  │-------------------->│                      │                       │  
  │ MAP COMBINED        │                      │     MAP_CANCEL_       │  
  │  UPDATE LOCATION    │ -------------------->│ --------------------->│  
  │                     │ MAP COMBINED         │    LOCATION           │  
  │                     │  UPDATE LOCATION     │                       │  
  │                     │                      │                       │  
  │                     │                      │  MAP_CANCEL_LOCATION  │  
  │                     │                      │<--------------------- │  
  │                     │                      │          ack          │  
  │MAP INSERT SUBSCRIBER│MAP INSERT SUBSCRIBER │                       │  
  │      DATA           │        DATA          │                       │  
  │<--------------------│<---------------------│                       │  
  │                     │                      │                       │  
  │                     │                      │                       │  
  │MAP INSERT SUBSCRIBER│MAP INSERT SUBSCRIBER │                       │  
  │       DATA          │         DATA         │                       │  
  │-------------------->│--------------------> │                       │  
  │       ack           │         ack          │                       │  
  │                     │                      │                       │  
  │                     │                      │                       │  
  │                     │                      │                       │  
  │ MAP COMBINED        │ MAP COMBINED         │                       │  
  │  UPDATE LOCATION    │  UPDATE LOCATION     │                       │  
  │<--------------------│<-------------------- │                       │  
  │       ack           │         ack          │                       │  
                        │                      │                       │  
Figure 19.1.5.1/1: Message flow for Combined Update Location 
19.1.5.2 Detailed procedures in the GLR
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Figure 19.1.5.2/1 (sheet 1 of 3): Process Combined_Update_Location_GLR 
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Figure 19.1.5.2/2 (sheet 2 of 3): Process Combined_Update_Location_GLR 
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Figure 19.1.5.2/3 (sheet 3 of 3): Process Combined_Update_Location_GLR 
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Figure 19.1.5.2/4 (sheet 1 of 3): Process GLR_Combined_Update_Location_HLR 
[image: image6.emf]GLR MAP protocol machine

handling Combined Location MAnagement and

interfacing to HLR MAP protocol machine

Process GLR_Combined_Update_Location_HLR 3(3)

Signals to/from the left

are to/from the GLR application

Signals to /from the right are

to/from the HLR

Wait_For_HLR_or_

Application_Response

MAP_INSET_

SUBSCRIBER_

DATA_ind

Insert

Subscriber data

Wait_For_HLR_or_

Application_Response

Insert

Subscriber

Data ack

MAP_Insert_

Subscriber_Data

response

Insert Subscriber

Data negative

response

Set user error

MAP_Combined_

Update_Location_cnf

Check Confirmation

Combined Update

Location ack

Null

Set negative

response

Combined Update

Location

negative response

Abort

MAP_U_Abort

request

Null

MAP_Notice_

Indication

MAP_Close_

request

Set negative response

Combined Update

Location negative

response

MAP_U_Abort_ind

MAP_P_Abort_ind

MAP_Close_ind

OK

Provider Error

User Error

Data Error


Figure 19.1.5.2/5 (sheet 2 of 3): Process GLR_Combined_Update_Location_HLR 
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Figure 19.1.5.2/6 (sheet 3 of 3): Process GLR_Combined_Update_Location_HLR 
19.1.6
Location Cancellation procedure for integrated node
19.1.6.1
General

The purpose of this process is to delete a subscriber's record from a previous GLR/UMSC after she has registered with a new GLR/UMSC. The procedure may also be used if the subscriber’s record is to be deleted for other operator determined purposes.  location cancellation for integrated node can be used to enforce location updating for integrated node including updating of subscriber data for CS and PS domain at the next subscriber access.
In all cases, the process is performed independently of the invoking process (e.g. Combined Location Updating).

If GLR is located between the UMSC and the HLR, the MAP_CANCEL_LOCATION service is invoked towards the GLR whose identity is contained in the HLR table.

Additionally, the MAP_CANCEL_LOCATION service is invoked when the GLR that stores the subscriber’s record receives a MAP_COMBINED_UPDATE_LOCATION indication from a UMSC other than that stored in its table for this subscriber 
+----+                +----+                 +----+                 +----+
│    │                |    |                 │    │                 │    │
│UMSC+-----+----------│HLR │-------+---------│PGLR+-------+---------│UMSC│
+----+                +----+                 +----+                 +----+
  │                     │                      │                       │  
  │ MAP UPDATE_LOCATION │                      │                       │  
  │-------------------->│                      │                       │  
  │                     │    MAP_CANCEL_       │     MAP_CANCEL_       │  
  │                     │ -------------------->│ --------------------->│  
  │                     │   LOCATION           │    LOCATION           │  
  │                     │                      │                       │  
  │                     │                      │                       │  
  │                     │ MAP_CANCEL_LOCATION  │  MAP_CANCEL_LOCATION  │  
  │                     │<-------------------- │<--------------------- │  
  │                     │         ack          │          ack          │  
                        │                      │                       │  


NOTE:
The service shown in dotted lines indicates the trigger provided by other MAP signalling.
Figure 19.1.6.1/1:Message flow for Location cancellation of Combined Updating location

+----+           D            +----+       D        +-----+
│VLR/+-----------+------------+GLR +-------+--------+PVLR/│
│SGSN|                        │    │                │PSGSN│
+----+                        +----+                +-----+
  │   MAP_UPDATE_LOCATION or    │                       │  
  │   MAP_UPDATE_GPRS_LOCATION  │                       │  
  │---------------------------->│                       │  
  │                             │     MAP_CANCEL_       │  
  │                             │ --------------------->│  
  │                             │    LOCATION           │  
  │                             │                       │  
  │                             │                       │  
  │                             │  MAP_CANCEL_LOCATION  │  
  │                             │<--------------------- │  
  │                             │          ack          │  
  │                             │                       │  
Figure 19.1.6.1/2:Message flow for Location cancellation of Combined Updating location
 in the case that the GLR stores the subscriber’s record
19.1.6.2
Detailed procedure in the GLR
Figure 19.1.6.2/1 shows the Process Combined_Cancel_Location_GLR. This process is a GLR MAP protocol machine handling location cancellation for integrated node and is a responder to the HLR.
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Figure 19.1.6.2/1 (sheet 1 of 1): Process Combined_Cancel_Location_GLR 
Figure 19.1.6.2/2 shows the Process Combined_GLR_Cancel_Location_GLR. This process is a GLR MAP protocol machine handling location cancellation for integrated node and is an initiator to the VLR.


Figure 19.1.6.2/2 (sheet 1 of 1): Process GLR_Combined_Cancel_Location_GLR 
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