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�Intellectual Property Rights

This clause is always the first unnumbered clause.

If you have received any information concerning an essential IPR related to this document please indicate the details here.

Foreword

This ETSI Technical Specification (TS) has been produced by the Special Mobile Group (SMG) Technical Committee (TC) of the European Telecommunications Standards Institute (ETSI). 

This TS specifies procedures used between the Serving GPRS Suport Node (SGSN) and the Visitors Location Register (VLR) for coordination between GSM circuit switched services and GSM packet data services within the digital cellular telecommunications system (Phase 2+).

The contents of this TS are subject to continuing work within TC-SMG and may change following formal TC�SMG approval. Should TC-SMG modify the contents of this TS it will then be republished by ETSI with an identifying change of release date and an increase in version number as follows:

Version 5.x.y

where:

y	the third digit is incremented when editorial only changes have been incorporated in the specification;

x	the second digit is incremented for all other types of changes, i.e. technical enhancements, corrections, updates, etc.

This clause is always the second unnumbered clause.

To be drafted by the ETSI secretariat.

Introduction

This document specifies or references the procedures to provide coordination between the GSM circuit switched services controled at the Visitors Location Register (VLR) and the GSM packet switched services controled at the Serving GPRS Support Node (SGSN). The procedures specified in this document are intended to optimise the use of the resources when a mobile supports both GSM and GPRS services. This clause is optional. If it exists, it is always the third unnumbered clause.

�1	Scope

This Global System for Mobile communications Technical Specification (TS) specifies or references procedures used on the Serving GPRS Support Node (SGSN) to Visitors Location Register (VLR) interface for interoperability between GSM circuit switched services and GSM packet data services.

This document specifies the layer 3 messages and procedures in the Gs interface to allow coordination between databases and to relay certain messages related to GSM circuit switched services over the GPRS system.

The functional split between VLR and SGSN is defined in GSM 03.60. The required procedures between VLR and SGSN are defined in detail in this Technical Specification.

One of the following paragraphs should start with:

The Scope shall not contain requirements.

2	References

This TS incorporates by dated and undated reference, provisions from other publications. These normative references are cited at the appropriate places in the text and the publications are listed hereafter. For dated references, subsequent amendments to or revisions of any of these publications apply to this TS only when incorporated in it by amendment or revision. For undated references, the latest edition of the publication referred to applies.

References may be made to:

a)	specific versions of publications (identified by date of publication, edition number, version number, etc.), in which case, subsequent revisions to the referenced document do not apply; or

b)	all versions up to and including the identified version (identified by "up to and including" before the version identity); or

c)	all versions subsequent to and including the identified version (identified by "onwards" following the version identity); or

d)	publications without mention of a specific version, in which case 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.

2.1	Normative references

[1]	GSM 01.04 (ETR 350): "Digital cellular telecommunications system (Phase 2+); Abbreviations and acronyms".

[2]	GSM 02.06 (ETS 300 504): "Digital cellular telecommunications system (Phase 2); Types of Mobile Stations (MS)".

[3]	GSM 02.07 (ETS 300 505): "Digital cellular telecommunications system (Phase 2); Mobile Station (MS) features".

[4]	GSM 02.60: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Service description; Stage 1".

[5]	GSM 03.03 (ETS 300 927): "Digital cellular telecommunications system (Phase 2+); Numbering, addressing and identification".

[6]	GSM 03.07: "Digital cellular telecommunications system (Phase 2+); Restoration procedures".

[7]	GSM 03.22 (ETS 300 930): "Digital cellular telecommunications system; Functions related to Mobile Station (MS) in idle mode and group receive mode".

[8]	GSM 03.60: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Service description; Stage 2".

[9]	GSM 03.64: "Digital cellular telecommunications system (Phase 2+); Overall description of the General Packet Radio Service (GPRS) Radio interface; Stage 2".

[10]	GSM 04.07 (ETS 300 939): "Digital cellular telecommunications system (Phase 2+); Mobile radio interface signalling layer 3; General aspects".

[11]	GSM 04.08 (ETS 300 940): "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 specification".

[12]	GSM 04.64: "Digital cellular telecommunications system (Phase 2+), General Packet Radio Service (GPRS); Logical Link Control (LLC)".

[13]	GSM 04.65: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Subnetwork Dependent Convergence Protocol (SNDCP)".

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

[15]	GSM 08.18: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Base Station System (BSS): BSS GPRS Protocol (BSSGP)".

[16]	GSM 08.60 (ETS 300 737): "Digital cellular telecommunications system (Phase 2+); Inband control of remote transcoders and rate adaptors for Enhanced Full Rate (EFR) and full rate traffic channels."

[17]	GSM 09.02 (ETS 300 974): "Digital cellular telecommunications system (Phase 2+); Mobile Application Part (MAP) specification".

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

[19]	GSM 09.16: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Visitors Location Register (VLR): Gs interface Layer 2 specification".

[20]	CCITT Recommendation E.164: "Numbering plan for the ISDN era".

The above heading is optional - if a need to sub-divide the references clause is felt to be appropriate.

2.2	Informative references

[21]	GSM 01.61: "Digital cellular telecommunications system (Phase 2+); GPRS ciphering algorithm requirements".

[22]	GSM 02.01 (ETS 300 500): "Digital cellular telecommunications system (Phase 2); Principles of telecommunication services supported by a GSM Public Land Mobile Network (PLMN)".

[23]	GSM 02.02 (ETS 300 501): "Digital cellular telecommunications system (Phase 2); Bearer Services (BS) supported by a GSM Public Land Mobile Network (PLMN)".

[24]	GSM 02.03 (ETS 300 502): "Digital cellular telecommunications system (Phase 2); Teleservices supported by a GSM Public Land Mobile Network (PLMN)".

[25]	GSM 02.08 (ETR 101): "Digital cellular telecommunications system (Phase 2); Quality of service".

[26]	GSM 02.09 (ETS 300 506): "Digital cellular telecommunications system (Phase 2);  Security aspects".

[27]	GSM 02.11 (ETS 300 507): "Digital cellular telecommunications system (Phase 2);  Service accessibility".

[28]	GSM 02.16 (ETS 300 508): "Digital cellular telecommunications system (Phase 2);  International Mobile station Equipment Identities (IMEI)".

[29]	GSM 02.17 (ETS 300 509): "Digital cellular telecommunications system (Phase 2); Subscriber identity modules  Functional characteristics".

[30]	GSM 02.30 (ETS 300 511): "Digital cellular telecommunications system (Phase 2); Man-Machine Interface (MMI) of the Mobile Station (MS)".

[31]	GSM 03.61: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Point to Multipoint Multicast Service Description; Stage 2".

[32]	GSM 03.62: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Point to Multipoint Group Call Service Description; Stage 2".

[33]	GSM 04.01 (ETS 300 550): "Digital cellular telecommunications system (Phase 2); Mobile Station - Base Station System (MS - BSS) interface  General aspects and principles".

[34]	GSM 04.02 (ETS 300 551): "Digital cellular telecommunications system (Phase 2); GSM Public Land Mobile Network (PLMN) access reference configuration".

[35]	GSM 04.03 (ETS 300 552): "Digital cellular telecommunications system (Phase 2); Mobile Station - Base Station System (MS - BSS) interface  Channel structures and access capabilities".

[36]	GSM 04.04 (ETS 300 553): "Digital cellular telecommunications system (Phase 2); layer 1  General requirements".

[37]	GSM 04.05 (ETS 300 554): "Digital cellular telecommunications system (Phase 2); Data Link (DL) layer  General aspects".

[38]	GSM 04.06 (ETS 300 555): "Digital cellular telecommunications system (Phase 2); Mobile Station - Base Station System (MS - BSS) interface  Data Link (DL) layer specification".

[39]	GSM 04.11 (ETS 300 559): "Digital cellular telecommunications system (Phase 2); Point-to-Point (PP) Short Message Service (SMS) support on mobile radio interface".

[40]	GSM 04.22 (ETS 300 563): "Digital cellular telecommunications system (Phase 2); Radio Link Protocol (RLP) for data and telematic services on the Mobile Station - Base Station System (MS - BSS) interface and the Base Station System - Mobile-services Switching Centre (BSS - MSC) interface".

[41]	GSM 07.60: "Digital cellular telecommunications system (Phase 2+), Mobile Station (MS) supporting GPRS".

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

[43]	GSM 08.14: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Base Station System (BSS): Gb interface layer 1".

[44]	GSM 08.16: "Digital cellular telecommunications system (Phase 2+); General Packet Radio Service (GPRS); Serving GPRS Support Node (SGSN) - Base Station System (BSS): Network Service".

[45]	GSM 09.60: "Digital cellular telecommunications system (Phase 2+), General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp Interface".

[46]	GSM 09.61: "Digital cellular telecommunications system (Phase 2+), General requirements on interworking between the Public Land Mobile Network (PLMN) supporting General Packet Radio Service (GPRS) and Packet Data Networks (PDN)".

[47]	GSM 12.00 (ETS 300 612-1): "Digital cellular telecommunications system (Phase 2); Objectives and structure of Network Management (NM)".

[48]	GSM 12.01 (ETS 300 612-2): "Digital cellular telecommunications system (Phase 2); Common aspects of GSM Network Management (NM)".

[49]	GSM 12.02 (ETS 300 613): "Digital cellular telecommunications system (Phase 2); Subscriber, Mobile Equipment (ME) and services data administration".

[50]	GSM 12.03 (ETS 300 614): "Digital cellular telecommunications system (Phase 2); Security management".

[51]	GSM 12.13 (ETS 300 620): "Digital cellular telecommunications system (Phase 2); Maintenance of the Mobile-services Switching Centre (MSC)".

[52]	GSM 12.14 (ETS 300 621): "Digital cellular telecommunications system (Phase 2); Maintenance of location registers".

[53]	GSM 12.20 (ETS 300 622): "Digital cellular telecommunications system (Phase 2); Network Management (NM) procedures and messages".

[54]	GSM 12.22 (ETS 300 624): "Digital cellular telecommunications system (Phase 2); Interworking of GSM Network Management (NM) procedures and messages at the Base Station Controller (BSC)".

[55]	CCITT Recommendations I.130: "General modelling methods - Method for the characterisation of telecommunication services supported by an ISDN and network capabilities of an ISDN".

[56]	CCITT Recommendation Q.65: "Methodology - Stage 2 of the method for the characterization of services supported by an ISDN".

[57]	CCITT Recommendation Q.702: "Specifications of Signalling System No. 7 - Signalling data link".

[58]	CCITT Recommendation Q.703: "Signalling link".

[59]	CCITT Recommendation Q.704: "Signalling network functions and messages".

[60]	CCITT Recommendation Q.711: "Functional description of the signalling connection control part".

[61]	CCITT Recommendation Q.712: "Definition and function of SCCP messages".

[62]	CCITT Recommendation Q.713: "SCCP formats and codes".

[63]	CCITT Recommendation Q.714: "Signalling connection control part procedures".

3	Definitions, symbols and abbreviations

Unless listed below, the definitions, symbols and abbreviations are listed in GSM 01.04.

Delete from the above heading those words which are not applicable.

3.1	Definitions

Clause numbering depends on applicability. Defined terms should be ordered alphabetically.

3.2	Symbols

Clause numbering depends on applicability. Symbols should be ordered alphabetically.

3.3	Abbreviations

Clause numbering depends on applicability. Abbreviations should be ordered alphabetically.

4	Description of the association between a VLR and an SGSN

The Gs interface connects the databases in the MSC/VLR and the SGSN. The procedures described in this technical specification are used to coordinate the location information of mobiles that are both IMSI and GPRS attached. It is also used to convey some GSM procedures via the SGSN.

The basis for the interworking between an VLR and an SGSN is the existance of an association between those entities per mobile station. An association consists on the SGSN storing the address of the VLR serving the mobile station for Circuit Switched services and the VLR storing the address of the SGSN serving the mobile station for GPRS services. The association is only allowed to class A and  B mobile stations.

5	Paging for circuit switched procedure

5.1	General description

This procedure is used by the VLR to send a paging message to a mobile station via the GPRS subsystem. This procedure applies to mobile stations that are simultaneously IMSI and GPRS attached. Based on internal considerations the VLR may decide to send the paging message via the A interface rather than the Gs interface.

The use by the VLR of the GPRS channels to send the paging message may reduce the overall paging load on the radio interface as the GPRS routing area is are defined to be subset of one, and only one location area.

The GPRS_PAGING message sent on the Gs interface has a similar structure to the PAGING messages sent on the A interface.

5.2	Procedures in the VLR

When a VLR has to page a mobile station it shall determine whether or not to send the paging message via the A interface or, if a valid association to an SGSN for a mobile station exists, via the Gs interface. The VLR assumes that the mobile station is reacheable for paging purposes if the association exists.

If the association to an SGSN for that mobile station exists the VLR may decide to send the paging message via the A interface based on the GPRS MS class of the mobile station and on internal considerations. If the VLR decides to reach the mobile station by the GPRS channels it shall send a GPRS_PAGING message to the SGSN indicated in the association.

If the VLR wants to indicate that the paging message shall be sent on all the cells served by the VLR, it shall not include the cell identifier list element of the GPRS_PAGING message.

The VLR shall regard the sending of the GPRS_PAGING message on the Gs interface in the same way that it is regarded when sending a PAGING message on the A interface (e.g. handling of timers and retransmissions).

It it the responsability of the VLR or BSS to retransmit the paging message in case of no response from the mobile. The SGSN shall not try any retransmission scene for the CS PAGING message.

5.3	Procedures in the SGSN

When an SGSN receives a GPRS_PAGING message it shall check whether the mobile station indicated in the message is marked as GPRS attached in the SGSN:

-	If the mobile is GPRS detached the SGSN shall send a Paging Failure message with Cause “mobile not attached” to the VLR and discard the GPRS_PAGING message. This will cause the VLR page via the A interface and to delete the association to the sending SGSN.

-	If the mobile is not known at the SGSN (e.g. after a failure at the SGSN) the SGSN shall send the GPRS_PAGING message within the LA with the IMSI provided by the VLR.

If the mobile is GPRS attached the SGSN shall check whether the GPRS_PAGING message has been send from the VLR stored in the association for that mobile:

-	If the VLR address stored in the SGSN is not the same as the VLR address received on the GPRS_PAGING message the SGSN shall;

-	Process the message and send it to the BSS

-	Send a Mobile Status message to the stored VLR indicating that the mobile has moved to another VLR. This will cause the VLR to delete the association to the sending SGSN.

-	Update the VLR address stored in the MM context of that mobile with the VLR address received in the GPRS_PAGING message.

After the checks performed against the MM context information the SGSN shall process the GPRS_PAGING message before sending the message on the Gb interface. The result of the processing on the GPRS_PAGING message is the PAGING_CS message (refer to GSM 08.18) that is sent on the Gb interface. To process the GPRS_PAGING message the SGSN shall perform the following steps:

-	Check the contents on the GPRS_PAGING message and perform the following actions;

-	If the cell identification discriminator field in the cell identifier list information element is different from LAI, LAC or all the cells in the VLR the SGSN shall discard the message.

-	The TMSI, if included, shall not be further analysed before including it in the PAGING_CS message.

-	Process the cell identifier list information element received in the GPRS_PAGING message. The actions on the cell identifier list depends on the value of the cell identification discriminator;

-	If the value of the cell identification discriminator is 0100 the SGSN shall keep the values of the first three octets on the cell identification format (MCC and MNC) replace the LAC instance with the RAC. The SGSN shall also replace the 0100 value on the cell identification discriminator instance with 0111

-	If the value of the cell identification discriminator is 0101 the SGSN shall include in the first three octects the value of the MCC and MNC. The coding of the MCC and the MNC is specified in GSM 08.08. The SGSN shall replace the LAC instance with the RAC. The SGSN shall also replace the 0101 value on the cell identification discriminator instance with 0111

-	If the value of the cell identification discriminator is 0110 the SGSN shall use the BSS address received in the cell identification field to send the PAGING_CS message to the indicated BSS. The BSS address shall be removed from the cell identifier list before sending in the PAGING_CS message. The SGSN shall not change the cell identification discriminator instance

-	Include the DRX parameters and MS classmark values stored in the MM context of the mobile station in the PAGING_CS message.

-	The IMSI, TMSI (if included), Channel needed (if included), Priority (if included) and Subscription information (if included) information elements are copied to the PAGING_CS message.

Note: the priority information element relates to relative priorities within the paged MS and not to the priority in the sending of PAGING_CS messages to the BSS.

6	Suspend procedure

6.1	General description

This procedure is used by the VLR to indicate to the SGSN that all the GPRS activities for that mobile shall be suspended. This procedure applies to class B mobile stations that are IMSI and GPRS attached simultaneously when the paging response for a circuit switched activity arises.

The Suspend state of the mobile shall be held in the SGSN until the Resume procedure for that mobile is executed by the VLR. The VLR assumes that the mobile is GPRS attached if a valid association to an SGSN exists.

The SUSPEND message shall use the SCCP class 1 service.

6.2	Procedures in the VLR

A VLR shall send a SUSPEND message to the SGSN serving a mobile station when it receives a Paging Response message from a class B MS for a Circuit Switched activity and a valid association with an SGSN exists. If the mobile is not a class B MS or no association to an SGSN exists or the Gs interface is not implemented the SUSPEND message shall not be sent and the circuit switched activity shall be handled as if the MS is not GPRS attached.

After sending the SUSPEND message the VLR shall consider the association to the SGSN as not available, and the procedures specified in this TS as not applicable.

6.3	Procedures in the SGSN

Upon receipt of a SUSPEND message from the VLR the SGSN shall suspend the GPRS activity of that mobile. No GPRS data or signalling shall be sent to a MS in Suspend state. If an SGSN receives GPRS signalling or data from a MS in suspend state it shall discard the signalling received. The SGSN may store and try to deliver the GPRS information when the GPRS activity is resumed.

If a SUSPEND message is received for a MS that has already its GPRS activities suspended, the SGSN shall discard the message. 

7	Resume procedure

7.1	General description

This procedure is used by the VLR to indicate to the SGSN that all the GPRS activities for that mobile shall be resumed. This procedure applies only to class B mobile stations that are IMSI and GPRS attached simultaneously.

The Resume state of the mobile shall be held in the SGSN until the Resume procedure for that mobile is executed by the VLR. The VLR assumes that the mobile is GPRS attached if a valid association to an SGSN exists.

The RESUME message shall use the SCCP class 1 service.

7.2	Procedures in the VLR

A VLR shall send a RESUME message to the SGSN serving a mobile station when a circuit switched activity of a class B MS is released and a valid association with an SGSN exists. If the mobile is not a class B MS or the Gs interface is not implemented the RESUME message shall not be sent. If the mobile is a class B MS and the Gs interface is implemented but no valid association to an SGSN exists or the RESUME message shall not be sent until a valid association is reestablished.

The RESUME message shall include the global title address of the VLR in the calling party address of the SCCP message. The VLR shall also start timer T11.

Upon receipt of the RESUME_ACKNOWLEDGE message the VLR shall consider the association to the SGSN as available, and the procedures specified in this TS applicable.

If the VLR does not receive a RESUME_ACKNOWLEDGE message for a RESUME message sent to an SGSN before  the T11 timer expires, the VLR shall send the RESUME message again to the SGSN. The retransmission explained above is repeated a maximum of N2 times. If no RESUME_ACKNOWLEDGE is received after that the VLR the situation shall then be resolved by O&M procedures.

7.3	Procedures in the SGSN

Upon receipt of a RESUME message from the VLR the SGSN shall resume the GPRS activity of that mobile. A RESUME_ACKNOWLEDGE message is returned to the VLR, indicating that all the GPRS activities of that mobile have been resumed.

If a RESUME message is received for a MS that has already its GPRS activities resumed, the SGSN shall discard the message. A RESUME_ACKNOWLEDGE message shall be returned to the VLR, indicating that all the GPRS activities of that mobile have been resumed.

8	Location Updating via GPRS procedure

8.1	General description

The location updating via GPRS procedure is a general procedure used by class A or B mobiles. This procedure allows mobiles to perform:

-	IMSI and GPRS attach via GPRS, saving thus radio resources.

-	IMSI attach if the mobile is already GPRS attached.

-	Nornal Location Updating procedure if the mobile is not IMSI only attached.

8.2	Procedures in the SGSN

When an SGSN receives a Location Updating request (indicating IMSI attach or Location Area change) the SGSN may authenticate the mobile station. If the Location Updating request is rejected due to roaming or subscriber restrictions the Location Updating request for both GSM and GPRS shall be rejected. The Location Updating via GPRS procedure shall be stopped and this circumstance shall and signalled to the mobile station. If the Location Updating request is accepted by the SGSN it shall send a GPRS_LOCATION_UPDATING_Request message to the VLR when it receives:

-	IMSI attach request from a GPRS only attached mobile. If the mobile is already IMSI attached (an association to a VLR exists) the SGSN shall accept the Location Updating message as indicated below. There is no need to signal to the VLR.

-	Combined IMSI and GPRS attach request.

-	Normal Routing Area Updating request indicating that the Location Area has changed.

The address of the VLR is derived from the RAI where the mobile is camping. The SGSN starts Timer T3210. The GPRS_LOCATION_UPDATING_Request message includes the Location Area Identity received from the mobile station. The SGSN shall also include the Location Area Identity where the mobile is currently camping. The LAI is derived from the RAI.

The GPRS_LOCATION_UPDATING_Request message includes the Location Updating type received from the mobile station. This may indicate IMSI attach or normal Location Area Update.

If the SGSN receives a GPRS_LOCATION_UPDATING_Accept message from the VLR it shall:

-	Create (if not already) an association to the VLR by including the VLR address received in the GPRS_LOCATION_UPDATING_Accept message in the MM context of the MS.

-	Indicate to the MS the acceptance of the VLR to the Location Updating procedure.

If the SGSN receives a GPRS_LOCATION_UPDATING_Reject from the VLR it shall:

-	Delete (if existing) an association to that VLR.

-	Indicate to the MS the rejection of the VLR to the Location Updating procedure. The rejection cause value is forwarded to the MS.

If both the SGSN and the VLR has accepted the Location Updating Request the SGSN shall send a Location Updating Response message to the MS indicating this circumstance. The Location Updating Accept shall include the LAI where the MS is currently camping.

If the SGSN has not received a response from the VLR to a previous GPRS_LOCATION_UPDATING_Request message before timer T3210 has expired, the SGSN shall reject the Location Updating Request for the VLR with the cause value ‘VLR not responding’.

If the authentication process for the MS has failed in the SGSN with a cause value other than IMSI unknown in SGSN Routing Area not allowed, Roaming not allowed in this routing area, Service option not supported for GPRS, Requested service option not subscribed for GPRS or GPRS Service option temporarily out of order,  the SGSN shall reject the Location Updating Request for the VLR and the SGSN with the cause value ‘MS authentication failed’.

8.3	Procedures in the VLR

When a VLR receives a GPRS_LOCATION_UPDATING_Request message it shall check whether the IMSI is known. If the IMSI is not know the VLR shall retrieve the MM context of the mobile from the HLR.

If the Location Updating is rejected by the VLR it shall:

-	Send a GPRS_LOCATION_UPDATING_Reject message to the SGSN with the appropiate reject cause.

-	If an association to an SGSN exists it shall be deleted.

-	Perform the appropiate procedures indicated in TS GSM 04.08.

If the Location Updating is accepted by the it VLR shall:

-	If no association to the sending SGSN exists the VLR shall create an association with the SGSN by storing the SGSN address and MS class included in the GPRS_LOCATION_UPDATING_Request message.

-	If an association already exists to an SGSN the VLR shall update the association by storing the SGSN address included in the GPRS_LOCATION_UPDATING_Request message.

-	Send a GPRS_LOCATION_UPDATING_Accept message to the sending SGSN. This message includes the Location Area Identification received in the new Location Area Identification IE in the previous GPRS_LOCATION_UPDATING_Request message.

9	GPRS detach indication procedure

9.1	General description

This procedure is used by the SGSN to indicate to the VLR that a mobile has been GPRS detached and the association to the SGSN has to be deleted. This procedure only applies to class A or B mobiles that are simultaneously IMSI and GPRS attached. Depending on the type of indication send by the SGSN the VLR shall acknowledge the deletion of the association. The procedures specified in this section applies to GPRS detach indication initiated by the network or by the network or to implicit GPRS detach procedures.

9.2	Procedures in the SGSN

The SGSN shall send a GPRS_DETACH_Indication message to a VLR if an association to a VLR for that MS exists in the next circumstances:

-	The SGSN receives a GPRS only detach from the MS.

-	The SGSN performs network-initiated GPRS detach procedure.

[-	The SGSN performs implicit GPRS detach procedure is the periodic timer expires.]

The VLR address used in the GPRS_DETACH_Indication message is the VLR address stored in the association.

If the SGSN receives a Detach Request from a MS it shall check the detach type indicated in the message. If the MS is indicating GPRS detach SGSN shall check whether an association with a VLR exists for that MS:

-	If no association for that mobile exists then the SGSN shall consider the MS as IMSI detached and no notification to the VLR is required.

-	If an association to a VLR for that mobile exists then the SGSN shall send a GPRS_DETACH_Indication to the VLR indicating ‘MS initiated GPRS detach’. The SGSN expects an acknowledge to that message.

If the SGSN decides to perform a network-initiated GPRS detach it shall check whether an association with a VLR exists for that MS:

-	If no association for that mobile exists then the SGSN shall consider the MS as IMSI detached and no notification to the VLR is required.

-	If an association to a VLR for that mobile exists then the SGSN shall send a GPRS_DETACH_Indication to the VLR indicating ‘SGSN initiated GPRS detach’. The SGSN expects an acknowledge to that message.

[If the SGSN decides to perform an implicit GPRS detach it shall check whether an association with a VLR exists for that MS:

-	If no association for that mobile exists then the SGSN shall consider the MS as IMSI detached and no notification to the VLR is required.

-	If an association to a VLR for that mobile exists then the SGSN shall send a GPRS_DETACH_Indication to the VLR indicating ‘implicit GPRS detach’. The SGSN does not expects acknowledge to that message.]

If the SGSN is not expecting an acknowledge from the GPRS_DETACH_Indication message it shall delete the association to the VLR after the sending to the GPRS_DETACH_Indication.

If the SGSN requests an acknowledge from the GPRS_DETACH_Indication message it shall start timer T3223 upon transmission of the GPRS_DETACH_Indication message. The SGSN shall wait for the reception of the GPRS_DETACH_ACKNOWLEDGE message before deleting the association to the VLR and before sending (if needed) the confirmation of the detach to the MS.

If no GPRS_DETACH_ACKNOWLEDGE is received by the SGSN to a previous GPRS_DETACH_Indication message where acknowledge was requested before timer T3223 expires, the SGSN shall repeat the detach message [FFS]

9.3	Procedures in the VLR

When a VLR receives a GPRS_DETACH_Indication message it shall check the GPRS detach type to learn whether the SGSN requests acknowledge of the GPRS_DETACH_Indication message and the actions to be preformed after the association is deteled:

-	If the GPRS detach type indicates “Network initiated GPRS detach” or “MS initiated GPRS detach” the VLR shall delete the association for that MS and shall return a GPRS_DETACH_ACKNOWLEDGE message to confirm that the association has been deleted in the VLR.

[-	If the GPRS detach type indicates “Implicit GPRS detach”the VLR shall delete the association for that MS and restart the periodic timer. The VLR shall not acknowledge the detach message.]

10	IMSI detach indication procedure

10.1	General description

This procedure is used by the SGSN to indicate to the request from the mobile station to perform a detach from the VLR. This procedure only applies to class A or B mobiles that are simultaneously IMSI and GPRS attached. Depending on the type of indication received from the MS the SGSN may request the VLR to acknowledge the detach of the MS. The procedures specified in this section only applies IMSI detach or combined IMSI and GPRS detach requests.

10.2	Procedures in the SGSN

When an SGSN receives a Detach Request from a MS it shall check the detach type indicated in the message. If the MS is indicating IMSI detach or combined IMSI and GPRS detach the SGSN shall check whether an association with a VLR exists for that MS:

-	If no association for that mobile exists then:

-	If the MS is indicating IMSI detach the SGSN shall discard the message.

-	If the MS is indicating a combined IMSI and GPRS detach the SGSN shall only process the GPRS detach indication.

If the SGSN has an association to a VLR for that MS the SGSN shall send an IMSI_DETACH_Indication message to the VLR address stored in the association:

-	If the MS has indicated IMSI detach the SGSN shall request for acknowledge to the detach indication. This is done by setting the IMSI detach type to “IMSI detach acknowledged”. The SGSN shall forward the classmark indicated by the MS to the VLR.

-	If the MS has indicated combined IMSI and GPRS detach and the detach is not due to switched off,  the SGSN shall request for acknowledge to the detach indication. If the detach is due to switched off,  the SGSN shall not request for acknowledge to the detach indication by setting the IMSI detach type to “IMSI detach unacknowledged”. The SGSN shall forward the classmark indicated by the MS to the VLR.

If the SGSN is not expecting an acknowledge from the IMSI_DETACH_Indication message it shall delete the association to the VLR after the sending to the IMSI_DETACH_Indication.

If the SGSN requests an acknowledge from the IMSI_DETACH_Indication message it shall start timer T3222 upon transmission of the IMSI_DETACH_Indication message. The SGSN shall wait for the reception of the IMSI_DETACH_ACKNOWLEDGE message before deleting the association to the VLR and before sending (if needed) the confirmation of the detach to the MS.

If no IMSI_DETACH_ACKNOWLEDGE is received by the SGSN to a previous IMSI_DETACH_Indication message where acknowledge was requested before timer T3222 expires, the SGSN shall [keep maintain the association to the VLR. If the detach request requires a confirmation to the mobile, the SGSN shall reject the IMSI detach with cause value ‘VLR not responding’.]

10.3	Procedures in the VLR

When a VLR receives an IMSI_DETACH_Indication message it shall check the IMSI detach type to learn whether the SGSN requests acknowledge of the IMSI_DETACH_Indication message:

-	If no acknowledge is required and the IMSI is not known, the VLR shall discard the message.

-	If no acknowledge is required and the IMSI is marked as attached, the VLR shall mark the MS as detached and delete the association with the SGSN for that mobile.

-	If no acknowledge is required and the IMSI is marked as detached, the VLR shall discard the message.

-	If acknowledge is required and the IMSI is not known, the VLR shall return an acknowledge to confirm that the mobile is IMSI detached on the network.

-	If acknowledge is required and the IMSI is marked as attached, the VLR shall mark the MS as detached, return an acknowledge to confirm that the mobile is IMSI detached on the network and delete the association to the SGSN for that mobile.

-	If acknowledge is required and the IMSI is marked as detached, the VLR shall return an acknowledge to confirm that the mobile is IMSI detached on the network.

11	VLR failure procedure

11.1	General description

This procedure is used by the VLR to inform to the associated SGSNs about the recovery from an internal failure that has affected the association with the SGSNs.

The VLR failure procedure shall be handled in such a way that the signalling load on the VLR and SGSN does not create any overload problem.

11.2	Procedures in the VLR

In the event of a failure at the VLR which has resulted in the loss of SGSN association information on some mobile, the VLR shall mark as invalid all the association with SGSNs per mobile. The VLR shall not sent any SUSPEND, RESUME, IMSI DETACH via GPRS, IDENTIFICATION request or MM INFORMATION request messages to mobiles with SGSN associations marked as invalid.

GPRS Paging messages are FFS

A GPRS_RESET message shall be sent to all the SGSNs connected to the VLR by the Gs interface. This message indicates to the SGSN that all the associations with that particular VLR for all the mobiles registered in the SGSN are no longer valid. The GPRS_RESET message shall include the global title address of the VLR in the calling party address of the SCCP message. The VLR shall also start timer T1.

If the VLR does not receive a GPRS_RESET_ACKNOWLEDGE message from that SGSN before  the T1 timer expires, the VLR shall retransmit the GPRS_RESET message. The retransmission is repeated a maximum of N1 times. If no GPRS_RESET_ACKNOWLEDGE is received after that the situation shall then be resolved by O&M procedures.

11.3	Procedures in the SGSN

Upon receipt of a GPRS_RESET message from the VLR the SGSN shall mark all the associations containing the restarted VLR as invalid. The normal procedures for updating the association are still applicable (sections 8,9,10 and 11) but the association is also updated  upon receipt of a Routing Area Update message, [cell update message] [but not upon data transfer]. The information to include in the message is explained in section 10.

After a guard period of T2 seconds a GPRS_RESET_ACKNOWLEDGE message is returned to the VLR, indicating that all the associations in the MSs which have an association with that VLR have been marked as unreliable. The GPRS_ RESET_ACKNOWLEDGE message shall include the global title address of the SGSN in the calling party address of the SCCP message.

12	SGSN failure procedure

12.1	General description

This procedure is used by the SGSN to inform to the associated VLRs about the recovery from an internal failure that has affected the association with the VLRs.

The SGSN failure procedure shall be handled in such a way that the signalling load on the VLR and SGSN does not create any overload problem.

12.2	Procedures in the SGSN

Receipt of GPRS PAGING, SUSPEND, RESUME, IMSI DETACH via GPRS, IDENTIFICATION request or MM INFORMATION request messages to mobiles with SGSN associations marked as invalid shall ..........................

A GPRS_RESET message shall be sent to all the VLRs connected to the SGSN by Gs interfaces. This message indicates to the VLR that all the associations with that particular SGSN for all the mobiles registered in the VLR are no longer reliable. The GPRS_RESET message shall include the global title address of the SGSN in the calling party address of the SCCP message. The SGSN shall also start timer T11.

If the SGSN does not receive a GPRS_RESET_ACKNOWLEDGE message from that VLR before the T11 timer expires, the SGSNshall retransmit the GPRS_RESET message. The retransmission is repeated a maximum of N2 times. If no GPRS_RESET_ACKNOWLEDGE is received after that the situation shall then be resolved by O&M procedures.

12.3	Procedures in the VLR

Upon receipt of a GPRS_RESET message from the SGSN the VLR shall mark all the associations containing the restarted VLR as unreliable. The normal procedures for updating the association are still applicable (sections 8,9,10 and 11) but the association for a mobile stationis updated as well upon establishment of any A interface SCCP connection for that mobile station. The information to include in the message is explained in section 10.

After a guard period of T12 seconds a GPRS_RESET_ACKNOWLEDGE message is returned to the SGSN, indicating that all the associations of MSs with that VLR have been marked as unreliable. The GPRS_ RESET_ACKNOWLEDGE message shall include the global title address of the VLR in the calling party address of the SCCP message.

13	MS Identification procedure

13.1	General description

The MS identification procedure is used by the VLR to request a specific identification parameters about the MS. If the target mobile station for the MS identification procedure is GPRS attached the VLR may decide to perform the identification procedure via GPRS.

The GPRS_IDENTITY Request and GPRS_IDENTITY Response messages sent on the Gs interface from the VLR to the SGSN has the same structure as the IDENTITY REQUEST and IDENTITY RESPONSE messages specified in 04.08.

13.2	Procedures in the VLR

If the target mobile for the MS identification procedure is GPRS attached class A or B MS, the Gs interface is implemented and is not in suspend state, the VLR initiates the identification procedure by transferring a GPRS_IDENTITY REQUEST message to the SGSN. The VLR and starts the timer T3. The IDENTITY REQUEST message specifies the requested identification parameters in the identity type information element.

Upon receipt of the GPRS_IDENTITY RESPONSE the network shall stop timer T3. If no GPRS_IDENTITY RESPONSE for that MS is received before the expiry of timer T3 the VLR shall abort the Gs interface identification procedure. The VLR may  perform other actions (eg retry, or send a DTAP IDENTITY REQUEST).

13.3	Procedures in the SGSN

The SGSN shall examine the type of identity that is requested and if it is stored in its database shall use  this information in its response to the VLR. If the information is not locally available then the SGSN shall forward the GPRS_IDENTITY REQUEST message to the MS indicated in the message.

Upon receipt of the IDENTITY RESPONSE message from the MS, the SGSN shall send a GPRS_IDENTITY RESPONSE message. The GPRS_IDENTITY RESPONSE message contains the identification parameters as requested by the VLR.

If available in the SGSN, the SGSN shall append the result of any EIR enquiry relating to a request from the VLR for the IMEI.

14	MM information procedure

14.1	General description

The MM information procedure may be performed via GPRS if the target mobile for the MM information procedure is GPRS attached and is not in suspend state (see TS GSM 04.08).

14.2	Procedures in the VLR

If the target mobile for the MM information procedure is GPRS attached class A or B MS, the Gs interface is implemented and is not in suspend state, the VLR initiates the MM information procedure by transferring a GPRS_MM_INFORMATION message to the SGSN.

14.3	Procedures in the SGSN

The SGSN shall forward the GPRS_MM_INFORMATION message to the MS indicated in the message.

15	Error Handling and Future Compatibility



16	Message Formats and Coding

16.1	Message Contents

16.1.1	GPRS_PAGING message

This message is sent from the VLR to the SGSN and contains sufficient information to allow the paging message to be transmitted by the correct cells at the correct time.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y/GSM 09.18: GPRS_PAGING message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	TMSI	TS GSM 08.08	    O	  TLV	    6

	Cell Identifier	TS GSM 08.08	    O*	  TLV	    3 to 3+7n

	Channel Needed	TS GSM 08.08	    O#	  TLV	    3

	Priority	TS GSM 08.08	    O**	  TLV	    3

	Subscription information	TS GSM 08.08	    O##	  TLV	    3



*	If the cell identifier is not included the SGSN shall page the mobile station in all the cells served by the VLR.

#	If the channel needed element is not present, the default value is assumed to be 00 (any channel).

**	This information element may be included when the subscriber has a subscription for eMLPP.

##	This information element may be included when paging is performed for an MS which has subscriptions for voice group call or voice broadcast call services.

16.1.2	GPRS_PAGING_FAILURE message

This message is sent from the SGSN to the VLR to indicate that the delivery of a previous GPRS_PAGING message has failed.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: GPRS_PAGING_FAILURE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Cause	TS GSM 09.18	    M	  TLV	    3



16.1.3	MOBILE_STATUS message

This message is sent from the SGSN to the VLR to indicate an error.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: MOBILE_STATUS message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Cause	TS GSM 09.18	    M	  TLV	    3



16.1.4	SUSPEND message

This message is sent from the VLR to the SGSN to indicate that the GPRS activities for that MS shall be suspended.

This message is sent as a connectionless SCCP class 1 message.

TABLE 16.y/GSM 09.18: SUSPEND message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10



16.1.5	RESUME message

This message is sent from the VLR to the SGSN to indicate that the GPRS activities for that MS shall be resumed.

This message is sent as a connectionless SCCP class 1 message.

TABLE 16.y /GSM 09.18: RESUME message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10



16.1.6	RESUME_ACKNOWLEDGE message

This message is sent from the SGSN to the VLR to indicate that the GPRS activities for that MS have been resumed.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: RESUME_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10



16.1.7	GPRS_RESET message

This message is sent from the VLR to the SGSN to indicate that the a failure in the VLR has occured and all the associations to the VLR shall be marked as invalid.

This message is also sent from the SGSN to the VLR to indicate that the a failure in the SGSN has occured and all the associations to the SGSN shall be marked as invalid.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: GPRS_RESET message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	Entity ID	Similar to IMSI but with a 	M	TLV	3-10�		identity type



16.1.8	GPRS_RESET_ACKNOWLEDGE message

This message is sent from the SGSN or the VLR to acknowledge a previous GPRS_RESET message. This message indicates that all the associations to the VLR or the SGSN have been be marked as invalid.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: GPRS_RESET_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	Entity ID	Similar to IMSI but with a 	M	TLV	3-10�		identity type



16.1.9	GPRS_INDENTITY REQUEST message

This message is sent from the VLR to the SGSN to indicate to request the identity of the MS specified in the IMSI IE.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: GPRS_IDENTITY REQUEST message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	Identity type	TS GSM 04.08	    M	  TLV	  3�		

	Spare half octet	TS GSM 04.08	    M	  TLV	  3�		



16.1.10	GPRS_INDENTITY RESPONSE message

This message is sent from the SGSN to the VLR as a response to a previous request the identity of the MS specified in the IMSI IE.

This message is sent as a connectionless SCCP class 0 message.

TABLE 16.y /GSM 09.18: GPRS_IDENTITY REQUEST message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	Mobile identity	TS GSM 04.08	    M	  TLV	  3-10

	EIR response	09.18	    O	   TLV	   3

	

16.1.11	GPRS_MM_INFORMATION

This message is sent by the VLR to the SGSN to provide the MS with subscriber specific information.

TABLE 16.y /GSM 09.18 GPRS_MM_INFORMATION message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 04.08	    M	 TLV	    3-10

	Full name for network	TS GSM 04.08	    O	 TLV	   3-?

	Short name for network	TS GSM 04.08	    O	 TLV	   3-?

	Network time zone	TS GSM 04.08	    O	 TLV	    3

	Network time and time zone	TS GSM 04.08	    O	 TLV	    9



16.1.12	GPRS_LOCATION_UPDATING_Accept message

This message is sent by the VLR to the SGSN to indicate that updating or IMSI attach in the VLR has been completed. 

TABLE 16.y /GSM 09.18: GPRS_LOCATION_UPDATING_Accept message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 04.08	    M	 TLV	  3-10

	Location Area Identification	TS GSM 04.08	    M	 TLV	    7



16.1.13	GPRS_LOCATION_UPDATING_Reject message

This message is sent by the VLR to the SGSN to indicate that updating or IMSI attach has failed.

TABLE 16.y /GSM 09.18: GPRS_LOCATION_UPDATING_Reject message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1

	IMSI	TS GSM 04.08	    M	 TLV	  3-10

	Reject cause	Reject cause	    M	  TLV	    3�		



16.1.14	GPRS_LOCATION_UPDATING_Request message

This message is sent by the SGSN to the VLR either to request update of its location file (normal updating) or to request IMSI attach.

TABLE 16.y /GSM 09.18: GPRS_LOCATION_UPDATING_Request message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	GPRS Location Updating type	sec. 16.2.y	    M	  TLV	   3

FFS	Ciphering key sequence	Ciphering key sequence	    M	  TLV	   3�	number	number     10.5.1.2	

	old Location Area Identification	TS GSM 04.08	    M	  TLV	    7

	new Location Area Identification	TS GSM 04.08	    M	  TLV	    7

	MS Class	TS GSM 08.18	    M	  TLV	    3

FFS	Mobile station	Mobile station	    M	  TLV	    3�	classmark	classmark 1



16.1.15	GPRS_DETACH_Indication message

This message is sent by the SGSN to the VLR to indicate a GPRS detach performed from the mobile station or the SGSN. The type of detach is indicated in the GPRS detach type IE.

TABLE 16.y /GSM 09.18: GPRS_DETACH_Indication message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	GPRS detach type	sec 16.2.y	    M	  TLV	    3





16.1.16	GPRS_DETACH_ACKNOWLEDGE message

This message is sent by the VLR to the SGSN to acknowledge a previous GPRS_DETACH_Indication message. The type of detach acknowledged is indicated in the GPRS detach type IE.

TABLE 16.y /GSM 09.18: GPRS_DETACH_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

?	GPRS detach type	sec 16.2.y	    M	  TLV	    3



16.1.17	IMSI_DETACH_Indication message

This message is sent by the SGSN to the VLR to indicate an IMSI detach performed from the mobile station. The type of detach is indicated in the IMSI detach type IE.

TABLE 16.y /GSM 09.18: IMSI_DETACH_Indication message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	IMSI detach type	sec 16.2.y	    M	  TLV	    3

FFS	Mobile station	Mobile station	    M	  TLV	    3�	classmark	classmark 1



16.1.18	IMSI_DETACH_ACKNOWLEDGE message

This message is sent by the VLR to the SGSN to acknowledge a previous IMSI_DETACH_Indication message. The type of detach achnowledged is indicated in the IMSI detach type IE.

TABLE 16.y /GSM 09.18: IMSI_DETACH_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	17.2.1	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

?	IMSI detach type	sec 16.2.y	    M	  TLV	    3



16.2	Signalling element coding

16.2.1	Message type

Message type uniquely identifies the message being sent. It is a single octet element, mandatory in all messages.

Bits 5 to 8 is reserved for future extension of the code set. All unassigned codes are spare.

TABLE 16.y/GSM 09.18: Message type information element

8 7 6 5 4 3 2 1���0 0 0 0 0 0 0 0�GPRS_PAGING��0 0 0 0 0 0 0 1�GPRS_PAGING_FAILURE��0 0 0 0 0 0 1 0�MOBILE_STATUS��0 0 0 0 0 0 1 1�SUSPEND��0 0 0 0 0 1 0 0�RESUME��0 0 0 0 0 1 0 1�RESUME_ACKNOWLEDGE��0 0 0 0 0 1 1 0�GPRS_LOCATION_UPDATING_Request��0 0 0 0 0 1 1 1�GPRS_LOCATION_UPDATING_Accept��0 0 0 0 1 0 0 0�GPRS_LOCATION_UPDATING_Reject��0 0 0 0 1 0 0 1�RESET��0 0 0 0 1 0 1 0�RESET_ACKNOWLEDGE��0 0 0 0 1 0 1 1�MS_IDENTITY_Resquest��0 0 0 0 1 1 0 0�MS_IDENTITY_Response��0 0 0 0 1 1 0 1�MM_INFORMATION��0 0 0 0 1 1 1 0�GPRS_DETACH_Indication��0 0 0 0 1 1 1 1�GPRS_DETACH_ACKNOWLEDGE��0 0 0 1 0 0 0 1�IMSI_DETACH_Indication��0 0 0 1 0 0 1 0�IMSI_DETACH_ACKNOWLEDGE��

16.2.2	GPRS Location Updating type

The purpose of the GPRS location updating type information element is to indicate to the VLR whether an IMSI attach or a normal location updating combined IMSI and GPRS detach has been performed by the mobile station.

Bits 5 to 8 are reserved for future extension of the code set. All unassigned codes are spare.

TABLE 16.y/GSM 09.18: GPRS location updating type information element

4 3 2 1���0 0 0 0�Reserved.��0 0 0 1�IMSI attach��0 0 1 0�Normal location updating��0 0 1 1�Reserved��

16.2.3	GPRS detach type

The purpose of the GPRS detach type information element is to indicate to the VLR the type of GPRS detach performed by the MS or the SGSN.

Bits 3 to 8 is reserved for future extension of the code set. All unassigned codes are spare.

TABLE 16.y/GSM 09.18: GPRS detach type information element

8 7 6 5 4 3 2 1���0 0 0 0 0 0 0 0�Reserved.��0 0 0 0 0 0 0 1�Network initiated GPRS detach��0 0 0 0 0 0 1 0�MS initiated GPRS detach��0 0 0 0 0 0 1 1�Implicit GPRS detach��

16.2.4	IMSI detach type

The purpose of the IMSI detach type information element is to indicate to the VLR the type of IMSI detach performed by the MS.

Bits 2 to 8 is reserved for future extension of the code set. All unassigned codes are spare.

TABLE 16.y/GSM 09.18: IMSI detach type information element

8 7 6 5 4 3 2 1���0 0 0 0 0 0 0 0�Reserved.��0 0 0 0 0 0 0 1�IMSI detach unacknowledged��0 0 0 0 0 0 1 0�IMSI detach acknowledged��0 0 0 0 0 0 1 1�Reserved��

16.3	List of timers in the Gs interface layer 3 procedures

�History

Document history��Status�Date�Comments��proposed 0.0.0�x/08/1997�First draft��0.0.1�15/09/1997�Update following comments from SMG2/3 WP A meeting

Introduce the functionality to allow the VLR to ask for global paging to the SGSN

The paging procedure in the SGSN is performed if the mobile is not known

Addition of Location Updating procedures

Addition of detach procedures

Editorial changes for global consistency��0.0.2�18/09/1997�Subclause 5.3 second bullet changed for consistency��1.0.0�8/10/1997�Approved by SMG3 to SMG#23 for Information������Editor:
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