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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 Support Node (SGSN) and the Visitors Location Register (VLR) for co-ordination 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 co-ordination between the GSM circuit switched services controlled at the Visitors Location Register (VLR) and the GSM packet switched services controlled 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 (3/93): "Functional description of the signalling connection control part".

[61]	CCITT Recommendation Q.712 (3/93): "Definition and function of SCCP messages".

[62]	CCITT Recommendation Q.713 (3/93): "SCCP formats and codes".

[63]	CCITT Recommendation Q.714 (3/93): "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.

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 co-ordinate the location information of mobile stations 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 existence 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 used for class A and  B mobile stations.

All the messages described in this TS use SCCP connectionless services and they shall include the Global Title address of the sender in the calling party address of the SCCP message and the Global Title address of the receiver in the called party address of the SCCP message. In the receipient the calling party address is passed as a primitive parameter from SCCP to the signalling entity. This can then be used to create and maintain the SGSN to VLR association.

When the return option is used and the sender receives an N_NOTICE indication from SCCP, the sending entity shall inform to the Operation and Maintenance system.

The behaviour of the VLR and the SGSN entities related to the Gs interface is defined by the state of the association for a mobile station. Individual states per association, i.e. per class A and B mobile, are held at both the VLR and the SGSN.

�4.1	VLR states

NONE

	The VLR consideres that the mobile station is GPRS detached. In this state no paging, suspend, MS Identification or MM Information  messages are sent to the SGSN on the Gs interface.

VALID

	The VLR consideres that the mobile station is both IMSI and GPRS attached. In this state the VLR sends paging messages to class A and B mobile stations via the Gs interface only. Also if activity is detected for a class B mobile station, the VLR sends a suspend message to the SGSN. The VLR also performs the MS Identification and MM information procedures.

PAGING REQUEST

	The VLR has recently send a paging message to SGSN and is waiting for the outcome of the procedure. The SGSN does not respond to the paging unless an error is detected. The duration of the state is controled by a timer set to the value when the VLR expects to receive the error indication from the SGSN. The state is abandoned when the timer expires unless the error indication is received before.

SUSPEND REQUEST

	The VLR has recently send a suspend message to SGSN and is waiting for the outcome of the procedure. The SGSN does not respond to the suspend unless an error is detected. The duration of the state is controled by a timer set to the value when the VLR expects to receive the error indication from the SGSN. The state is abandoned when the timer expires unless the error indication is received before.

SUSPEND

	The VLR has successfuly requested the SGSN to suspend the GPRS activities of the mobile station. The VLR waits until the activity of the mobile station has ended to send a resume message. In this state no paging messages to class A and B mobile stations are sent to te SGSN. The VLR may performs the MS Identification procedure.

RESUME REQUEST

	The VLR has sent a resume message for a mobile station to resume the GPRS activities at the SGSN. In this state the VLR waits for the acknowledge of the SGSN to the resume message.

UNRELIABLE VLR

	The VLR has had a failure that has resulted in the lost of information about the association to the SGSNs. In this state the VLR has no knowledge about the attach state of the mobile station. The VLR sends simultaneous conditional paging messages via the Gs and the A interface. The VLR sends suspend messages to the SGSN for class B mobiles that show activity. The SGSN address of the association to send the paging or suspend messages is obtained from the HLR.

UNRELIABLE SGSN

	The VLR has received a RESET message from the SGSN. In this state the VLR has no reliable knowledge about the attach state of the mobile station. The VLR sends unconditional paging messages via the Gs and the A interface. The VLR does not send any suspend message in this state. The VLR consideres that the SGSN address stored on every association is still applicable.
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FIGURE 4.1/GSM 09.18: State diagram at the VLR

�4.2	SGSN states

NONE

	The SGSN consideres that the mobile station as IMSI detached. In this state no Location Update procedure is sent towards the VLR.

VALID

	The VLR consideres that the mobile station is both IMSI and GPRS attached. In this state the SGSN performs Location Update procedures towards the VLR for class A and B mobile stations when the mobile moves to a new LA.

SUSPEND

	The SGSN has the GPRS activities the mobile station suspended. In this state the SGSN waits for the resume indication from the VLR.

UNRELIABLE

	The SGSN has received a RESET message from the VLR. In this state the SGSN performs a Location Update procedures towards the VLR when the mobile station preforms any Routing Update procedure.
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FIGURE 4.2/GSM 09.18: State diagram at the SGSN



5	Paging for MSC/VLR based services procedure

5.1	General description

This procedure is used by the VLR to send a paging message to a mobile station via the GPRS service. This procedure applies to mobile stations that are simultaneously IMSI and GPRS attached.

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 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 GPRS mobile station it shall check the state of the association to an SGSN for that mobile station. The VLR only sends GPRS_PAGING messages to the SGSN if the state of the association for the mobile station is VALID, UNRELIABLE VLR or UNRELIABLE SGSN. If the state of the association for that mobile station is VALID or PAGING REQUEST, the GPRS_PAGING message is only sent via the Gs interface. If the state of the association is UNREALIBLE VLR or UNRELIABLE SGSN, the paging is send via both the Gs and the A interface.

-	If the state of the association for that mobile is VALID or UNRELIABLE VLR, the VLR sends the GPRS_PAGING message to the SGSN with the Delivery Command parameter indicating ‘conditional’(e.g. the paging is performed based on the location information stored in the SGSN), then moves the state of the association to PAGING REQUEST and starts timer T5. If no GPRS_PAGING_FAILURE message is received before T5 expires the state of the association is moved to the VALID state. If a GPRS_PAGING_FAILURE message is received with the Cause parameter indicating ‘mobile GPRS detached’ or ‘mobile IMSI detached’ the state of the association is moved to NONE. If a GPRS_PAGING_FAILURE message is received with the Cause parameter indicating ‘IMSI not known in SGSN’ the state of the association is moved to UNRELIABLE SGSN.

-	If the state of the association for that mobile is UNRELIABLE SGSN, the VLR sends the GPRS_PAGING message to the SGSN with the Delivery Command parameter indicating ‘unconditional’ (the VLR knowns that the SGSN has no record about the mobile station). Therefore the VLR is not expecting any paging failure indication from the SGSN. The state of the association for the mobile station is always UNRELIABLE SGSN.

If the VLR receives a request for paging from the HLR in the PAGING REQUEST state, the VLR shall wait until the PAGING REQUEST state is exited (i.e. the paging is rejected or the status of the association is changed back to VALID).

If the VLR receives a MOBILE STATUS message while the status of the association is PAGING REQUEST or UNRELIABLE SGSN, the status of the association is moved to NONE.

If the VLR has reliable information about the location of a mobile station (e. g. the mobile has performed MSC/VLR activity to the VLR ), the VLR includes the Location Area where the mobile is camping in the GPRS_PAGING message.

If the VLR has no reliable information about the location of a mobile station, the VLR shall not include the Cell Indentifier List information element in the GPRS_PAGING message.This is used to indicate that the paging message shall be sent on all the cells served by the VLR unless the SGSN has reliable information about the location of the mobile station.

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).

5.3	Procedures in the SGSN

The SGSN accepts paging messages in any state of the association. When an SGSN receives a GPRS_PAGING message from a VLR, the SGSN shall first check if the mobile is known by the SGSN.

-	If the mobile is unknown at the SGSN, the SGSN shall check the value of the Delivery Command Information Element.

-	If the value of the Delivery Command Information Element indicates ‘unconditional delivery’, the SGSN shall look for the Cell Identifier List Information Element.

-	If the Cell Identifier List Information Element is present the SGSN shall send the paging message in all the RAs served by the SGSN that are included in the Location Area.

-	If the Cell Identifier List Information Element is not present the SGSN shall send the paging message in all the RAs served by the SGSN that are also served by that VLR.

-	If the value of the Delivery Command Information Element indicates ‘conditional delivery’, the SGSN shall return a PAGING_FAILURE message to that VLR indicating in the cause value ‘IMSI not known in SGSN’.

-	If the mobile is known at the SGSN and is marked as GPRS detached, the SGSN shall return a PAGING_FAILURE message to that VLR indicating in the cause value ‘mobile GPRS detached’.

-	If the SGSN keeps a record of the mobile station indicating that the mobile is IMSI detached, the SGSN shall return a PAGING_FAILURE message to that VLR indicating in the cause value ‘mobile IMSI detached’.

-	If the mobile is known at the SGSN and is marked as both IMSI and GPRS attached, the SGSN shall page the mobile based on the location information stored in the SGSN.

If the mobile is both IMSI and GPRS attached, the SGSN shall check whether the GPRS_PAGING message has been sent from the VLR stored in the association for that mobile:

-	If the VLR address stored in the SGSN (derived from the RAI) 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 with the Cause parameter ‘address error’ to the sending VLR indicating that the mobile has moved to another VLR. This will cause the sending VLR to delete the association to the sending SGSN. The SGSN moves then the status of the association to UNRELIABLE.

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:

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

-	If the SGSN has reliable location information for the mobile station, use this information (i.e. Routing Area or cell) to address the mobile station.

-	If the SGSN has no reliable location information for the mobile station, use the information received from the VLR (e.g. Location Area) or stored in the configuration tables (e.g. Location Areas served by that VLR) to page the mobile station.

-	Include the DRX parameters and MS classmark values stored in the SGSN’s 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.

It is the responsibility of the VLR or BSS to retransmit the paging message in case of no response from the mobile. The SGSN shall not retransmit the CS PAGING 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 by 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 VLR detects that MSC/VLR based activity has to be performed.

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 SUSPEND message shall use the SCCP class 1 service. The suspend and resume transaction is identified by the ‘sequence control’ parameter, which shall be used in the suspend and the subsequent resume message on the VLR and the appropiate acknowledges on the SGSN.

6.2	Procedures in the VLR

The VLR may start the suspend procedure if the state of the association for a mobile station is VALID, UNRELIABLE VLR or PAGING REQUEST. When an MSC/VLR receives an A interface SCCP Connection Request message from a class B mobile station for a Circuit Switched activity, the VLR shall start the timer T6-1. When the timer T6-1 expires the VLR shall send a SUSPEND message to the SGSN serving the mobile station and move the state of the association to SUSPEND REQUEST.

The VLR starts timer T6-2 when it enters in the SUSPEND REQUEST state. If a SUSPEND REJECT or a MOBILE STATUS message is received while the VLR is in SUSPEND REQUEST state, the state of the association in the VLR is moved to NONE. If no SUSPEND REJECT message is received before the timer T6-2 expires, the state of the association in the VLR is moved to SUSPEND.

If the state of the association for the mobile station is UNRELIABLE SGSN while the MSC/VLR receives an A interface SCCP Connection Request message is for activity that is not a Location Updating request, no SUSPEND message is sent to the SGSN (the SGSN has lost all the information of the mobiles) and the association remains in the UNRELIABLE SGSN status. If the SCCP Connection Request message is for a Location Updating request, the state of the association is moved to NONE.

If the state of the association for the mobile station is SUSPEND REQUEST or SUSPEND while the MSC/VLR receives an A interface SCCP Connection Request message, the association is move to the NONE state.

If the state of the association for the mobile station is RESUME REQUEST while the MSC/VLR receives an A interface SCCP Connection Request message, the VLR shall wait until the RESUME REQUEST state is exited (i.e. the RESUME message is acknowledged or the status of the association is changed to VALID).

6.3	Procedures in the SGSN

The SGSN may receive a SUSPEND message if the state of the association for a mobile station in VALID or UNRELIABLE. Upon receipt of a SUSPEND message from the VLR the SGSN shall suspend the GPRS activity of that mobile station. The SGSN shall also start timer T6-3. No GPRS data or signalling shall be sent to a mobile station while the state isSUSPEND at the SGSN. Also the implicit detach timer in the SGSN shall be stopped and reset. If an SGSN receives GPRS signalling from a mobile station while the state of the association is SUSPEND and the timer T6-3 has not expired,  the SGSN accepts the signalling received and indicates to the VLR if necessary. The SGSN accepts GPRS_IDENTITY Request messages from the VLR and sends a GPRS_IDENTITY Response message to the VLR if the requested information is available at the SGSN. Otherwise the SGSN returns a GPRS_IDENTITY_FAILURE message. The SGSN may store and try to deliver the GPRS data information when the GPRS activity is resumed.

If a SUSPEND message is received for a mobile station that is unknown at the SGSN, the SGSN shall return a SUSPEND_FAILURE message to the VLR indicating in the cause value ‘IMSI unknown’. If the mobile is known at the SGSN and is marked as GPRS detached, the SGSN shall return a SUSPEND_FAILURE message to that VLR indicating in the cause value ‘mobile GPRS detached’. If the SGSN keeps a record of the mobile station indicating that the mobile is IMSI detached, the SGSN shall return a PAGING_FAILURE message to that VLR indicating in the cause value ‘mobile IMSI detached’.

If the VLR address stored in the SGSN (derived from the RAI) is not the same as the VLR address received on the SUSPEND message the SGSN shall send a MOBILE STATUS message with the Cause parameter ‘address error’ to the sending VLR indicating that the mobile has moved to another VLR. This will cause the sending VLR to delete the association to the sending SGSN. The SGSN moves then the status of the association to UNRELIABLE.

If a SUSPEND message is received for a mobile station that is already in SUSPEND state at the SGSN, the SGSN shall discard the message and remain in SUSPEND state.

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 SUSPEND state of the mobile station shall be held in the SGSN until the Resume procedure for that mobile is executed by the VLR. The VLR shall use the same ‘sequence control’ parameter value as in the previous SUSPEND message.for that mobile station.

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 the state of the association for a mobile station is SUSPEND. When the RESUME message is sent the state of the association for the mobile station is moved to RESUME REQUEST. The VLR shall also start timer T7. If the mobile station has moved to another VLR during the MSC/VLR based activity, the anchor MSC/VLR is in charge of the sendinf of the RESUME message. Therefore the VLR and SGSN address does not change during the MSC/VLR based activity.

Upon receipt of a RESUME_ACKNOWLEDGE message while the state of the association is RESUME REQUEST, the VLR shall move the state of the association to VALID. If the VLR receives a RESUME_ACKNOWLEDGE message while the status of the association to the SGSN is other than RESUME REQUEST, the VLR shall move the states of the association to UNRELIABLE SGSN.

If the VLR does not receive a RESUME_ACKNOWLEDGE message for a RESUME message sent to an SGSN before  the T7 timer expires, the VLR shall send the RESUME message again to the SGSN and the state of the association at the VLR remains RESUME REQUEST. The retransmission explained above is repeated a maximum of N7 times. If no RESUME_ACKNOWLEDGE is received after that the VLR moves the state of the association to UNRELIABLE SGSN and the situation shall then be resolved by O&M procedures.

If the VLR receives a MOBILE STATUS message while the status of the association is RESUME REQUEST, the status of the association is moved to NONE.

7.3	Procedures in the SGSN

The SGSN may receive a RESUME message if the state of the association for a mobile station in SUSPEND. 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. The SGSN moves the state of the association for the mobile station to VALID. The periodic RA Update timer in the SGSN shall be reset and restarted.

If a RESUME message is received for a mobile station when the state of the association other than SUSPEND, 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.

If the VLR address stored in the SGSN (derived from the RAI) is not the same as the VLR address received on the RESUME message the SGSN shall send a MOBILE STATUS message with the Cause parameter ‘address error’ to the sending VLR indicating that the mobile has moved to another VLR. This will cause the sending VLR to delete the association to the sending SGSN. The SGSN moves then the status of the association to UNRELIABLE.

If an SGSN receives mobile originated activity from a mobile in Resume state, the SGSN shall move the state of the association for that mobile station to UNRELIABLE. No indication is sent to the VLR.

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 and network to perform:

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

-	IMSI attach if the mobile is already GPRS attached.

-	GPRS attach indication to the VLR if the mobile is already IMSI attached

-	Normal Location Updating procedure if the mobile is both IMSI and GPRS attached.

-	Periodic Location Updating procedure via GPRS, thus saving radio resources.The VLR may also use the Location Updating via GPRS procedure to reallocate a TMSI to a mobile station. 

When a class A or B mobile is both IMSI and GPRS attached any implicit detach timer in the VLR shall be stopped. Instead the periodic routing update timer in the SGSN is used to determine the likely availability of the MS to the network. The SGSN does not report to the VLR upon reception of the periodic Routing Update message. When the mobile detaches from only the GPRS system the GPRS detach indication to the VLR shall cause the implicit detach timer to be restarted from its initial value.

The GPRS attach indication to the VLR, when the mobile is already IMSI attached, is requested by the mobile station sending a combined IMSI and GPRS attach message to the SGSN.

8.2	Procedures in the SGSN

If an SGSN has the association to the VLR in the VALID state and receives a Routing Update request from the mobile station indicating IMSI attach or Location Area change, or if the SGSN receives any Routing Update request while the state of the association of UNRELIABLE, 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 be signalled to the mobile station.

If the Location Updating request is accepted by the SGSN and the state of the association to the VLR is VALID, the SGSN shall send a GPRS_LOCATION_UPDATING_Request message to the VLR when update type indicates:

-	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.

If the Location Updating request is accepted by the SGSN and the state of the association to the VLR is UNRELIABLE, the SGSN shall send a GPRS_LOCATION_UPDATING_Request message to the VLR regardless of the update type indicated in the location message from the mobile station.

The address of the VLR is derived from the RAI where the mobile is camping. The SGSN starts Timer T8-1. 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:

-	Move the state of the association to VALID.

-	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:

-	Move the state of the association to NONE.

-	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 received from the VLR indicating 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 T8-1 has expired, the SGSN shall reject the Location Updating Request for the VLR with the cause value ‘VLR not responding’. The state of the association to the VLR remains NONE.

If the SGSN receives a GPRS_LOCATION_UPDATING_Accept from the VLR with the Mobile Identity IE present, the SGSN shall forward the information received to the mobile station. This will cause the mobile to perform a TMSI reallocation procedure.

The SGSN shall forward to the VLR the GPRS TMSI REALLOCATION Complete message received from the mobile station.

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 appropriate reject cause.

-	Move the association from any state to NONE.

-	Perform the appropriate procedures indicated in TS GSM 04.08.

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

-	Move the association from any state except the PAGING REQUEST state to the VALID state.

-	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.

-	If the VLR decides to reallocate the TMSI to the mobile station it shall include the new TMSI in the Mobile Identity IE of the GPRS_LOCATION_UPDATING_Accept message. If the VLR decides to deallocate the TMSI of the mobile station it shall include the IMSI of the mobile station in the Mobile Identity IE of the GPRS_LOCATION_UPDATING_Accept message. After sending the GPRS_LOCATION_UPDATING Accept message the VLR starts timer T8-2.

-	Upon receipt of the GPRS_TMSI REALLOCATION Complete message, the VLR stops the timer T8-2 and either considers the new TMSI as valid or, if an IMSI was sent to the MS, considers the old TMSI as deleted.

-	If no GPRS_TMSI REALLOCATION Complete message is received by the VLR before the timer T8-2 expires, the VLR may perform the TMSI reallocation procedure via the A interface. The outcome of the TMSI reallocation procedure does not change the state of the association.

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 and the state of the association for the mobile is different from NONE at 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 mobile station or by the network or to implicit GPRS detach procedures.

The VLR and the mobile have to be synchronised in order to avoid lost of paging messages. The SGSN shall attempt to inform the VLR about the GPRS detach event by using a retry scheme if the initial delivery of the GPRS detach message fails.

9.2	Procedures in the SGSN

The SGSN shall send a GPRS_DETACH_Indication message to a VLR if the state of the association to a VLR for that mobile station is different from NONE 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 if the implicit detach timer at the SGSN expires.

In any of the three circumstances listed before, after the sending of the DETACH INDICATION message, the SGSN shall move the state of the association to NONE.

If the SGSN receives a Detach Request from a mobile station it shall check the detach type indicated in the message. If the mobile station is indicating GPRS detach the SGSN shall send a GPRS_DETACH_Indication to the VLR indicating ‘MS initiated GPRS detach’

If the SGSN decides to perform a network-initiated GPRS detach the SGSN shall send a GPRS_DETACH_Indication to the VLR indicating ‘SGSN initiated GPRS detach’.

If the SGSN decides to perform an implicit GPRS detach the SGSN shall send a GPRS_DETACH_Indication to the VLR indicating ‘implicit GPRS detach’.

The SGSN shall start timer T9 upon transmission of the GPRS_DETACH_Indication message. The SGSN shall not wait for the reception of the GPRS_DETACH_ACKNOWLEDGE message 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 before timer T9 expires, the SGSN shall repeat the detach message a maximum of N9 times. The state of the association during the acknowledge procedure remains NONE.

9.3	Procedures in the VLR

When a VLR receives a GPRS_DETACH_Indication message, the VLR shall send a GPRS DETACH ACKNOWLEDGE message to the sending SGSN. The state of the association for the mobile station shall be moved from any state to NONE.

The VLR shall restart the implicit detach timer upon reception of a GPRS DETACH indication 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 the state of the association is different from NONE at the SGSN. The VLR shall acknowledge the detach of the mobile station to the SGSN. The procedures specified in this section only applies to IMSI detach or combined IMSI and GPRS detach requests.

The VLR and the mobile have to be synchronised in order to avoid wasting of paging resources. The SGSN shall attempt to inform the VLR about the IMSI detach event by using a retry scheme if the initial delivery of the IMSI detach message fails.

10.2	Procedures in the SGSN

When an SGSN receives a Detach Request from a mobile station, 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 the state of the association for the mobile stationis different from NONE.

-	If the state of the association for that mobile station is NONE then:

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

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

If the state of the association to a VLR for that mobile station is not NONE in the SGSN, the SGSN shall send an IMSI_DETACH_Indication message to the VLR.

After the sending of the DETACH INDICATION message to the VLR, the SGSN shall move the state of the association to NONE.

The SGSN shall start timer T10 upon transmission of the IMSI_DETACH_Indication message. If the detach type indicated IMSI only detach or combined IMSI and GPRS detach not due to switch off, the SGSN shall not wait for the reception of the IMSI_DETACH_ACKNOWLEDGE message before sending (if needed) the confirmation of the detach to the MS. If the detach type indicated combined IMSI and GPRS detach due to switch off, the SGSN shall wait for the reception of the IMSI_DETACH_ACKNOWLEDGE message before sending 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 for a IMSI only detach or a combined IMSI and GPRS detach due to switch off before timer T10 expires, the SGSN shall repeat the detach message a maximum of N10 times.

If no IMSI_DETACH_ACKNOWLEDGE is received by the SGSN to a previous IMSI_DETACH_Indication message for a combined IMSI and GPRS detach not due to switch off before timer T10 expires, the SGSN shall repeat the detach message a maximum of N10 times. If no IMSI_DEATCH_ACKNOWLEDGE is received after that the SGSN shall send a message to the mobile indicating that the VLR does not respond to the Detach indication. The mobile may, after a determined period of time, try again the detach indication to the VLR.

The state of the association during the acknowledge and retransmission procedure remains NONE.

10.3	Procedures in the VLR

When a VLR receives a GPRS_DETACH_Indication message, the VLR shall send an IMSI DETACH ACKNOWLEDGE message to the sending SGSN. The state of the association for the mobile station shall be moved from any state to NONE.

The VLR shall restart the implicit detach timer upon reception of a IMSI DETACH Indication message.

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 stations, the VLR shall move from any state to UNRELIABLE VLR for all the associations with SGSNs per mobile station. The VLR shall not send any RESUME, MS IDENTIFICATION request or MM INFORMATION request messages to mobile stations with the SGSN association in the UNRELIABLE VLR state.

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 reliable because the VLR has lost information about the state of the mobile and during the failure the VLR may have missed signalling messages. The VLR shall also start timer T11-1.

If the VLR does not receive a GPRS_RESET_ACKNOWLEDGE message from that SGSN before  the T11-1 timer expires, the VLR shall retransmit the GPRS_RESET message. The retransmission is repeated a maximum of N11 times. If no GPRS_RESET_ACKNOWLEDGE is received after that the situation shall then be resolved by O&M procedures. During all this process the state of the association for the mobile stations remains UNRELIABLE VLR.

11.3	Procedures in the SGSN

Upon receipt of a GPRS_RESET message from the VLR the SGSN shall move all the associations containing the restarted VLR from VALID or SUSPEND state to the UNRELIABLE state. The normal procedures for updating the association are still applicable (sections 8,9 and 10) but the association is also updated  upon receipt of any Routing Area Update message from the mobile station. The information to include in the message is explained in section 16.

After a guard period of T11-2 seconds a GPRS_RESET_ACKNOWLEDGE message is returned to the VLR, indicating that all the associations for the mobile stationss which have an association with that VLR have been moved to the UNRELIABLR state.

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

In the event of a failure at the SGSN which has resulted in the loss of VLR association information on some mobile stations, the SGSN shall move from any state to NONE for all the associations with VLRs per mobile station.

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 normal procedures for updating the association are still applicable (sections 8,9 and 10) The SGSN shall also start timer T12-1.

If the SGSN does not receive a GPRS_RESET_ACKNOWLEDGE message from that VLR before the T12-1 timer expires, the SGSN shall retransmit the GPRS_RESET message. The retransmission is repeated a maximum of N12 times. If no GPRS_RESET_ACKNOWLEDGE is received after that the situation shall then be resolved by O&M procedures. During all this process the state of the association for the mobile stations remains NONE.

12.3	Procedures in the VLR

Upon receipt of a GPRS_RESET message from the SGSN the VLR moves  all the associations containing the restarted SGSN from any state to the UNRELIABLE SGSN state. In this state the VLR shall not send any SUSPEND or RESUME message to the SGSN, and the paging messages shall include the Delivery Command parameter to ‘unconditional’ delivery. The information to include in the message is explained in section 16.

After a guard period of T12-2 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.

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 outcome of the MM Identification procedure does not change the state of the association at the VLR or SGSN.

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 and the state of the association for the mobile station is not VALID or SUSPEND, the VLR initiates the identification procedure by transferring a GPRS_IDENTITY REQUEST message to the SGSN. The VLR and starts the timer T13. The IDENTITY REQUEST message specifies the requested identification parameters in the identity type information element.

If the state of the association is PAGING REQUEST, SUSPEND REQUEST or RESUME REQUEST, the VLR shall wait until the state is exited (i.e. until the outcome of the request is processed).

Upon receipt of the GPRS_IDENTITY RESPONSE or GPRS_IDENTITY FAILURE message the VLR shall stop timer T13. If no GPRS_IDENTITY RESPONSE for that MS is received before the expire of timer T13 or a GPRS_IDENTITY FAILURE message is received the VLR shall stop the Gs interface identification procedure. The VLR may  perform other actions (e.g. 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 and the state of the association for the mobile is not SUSPEND or NONE 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 the requested information is not available at the SGSN and the state of the association for the mobile station is SUSPEND or NONE, the SGSN shall return a GPRS_IDENTITY FAILURE message to 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 the state of the association is not in suspended or unreliable (see TS GSM 04.08). The outcome of the MM Information procedure does not change the state of the association at the VLR or SGSN.

14.2	Procedures in the VLR

If the target mobile for the MM information procedure is GPRS attached class A or B MS and the state of the association for the mobile station is VALID, the VLR initiates the MM information procedure by transferring a GPRS_MM_INFORMATION message to the SGSN.

If the state of the association is PAGING REQUEST, the VLR shall wait until the state is exited (i.e. until the outcome of the request is processed).

14.3	Procedures in the SGSN

If the state of the association at the SGSN is VALID or UNRELIABLE, the SGSN shall forward the GPRS_MM_INFORMATION message to the MS indicated in the message as a layer 3 GPRS message.

15	Error Handling and Future Compatibility

15.1	General

This section specifies procedures for the handling of unknown, unforeseen, and erroneous protocol data by the receiving entity. These procedures are called "error handling procedures", but in addition to providing recovery mechanisms for error situations they define a compatibility mechanism for future extensions of the protocol.

In this section the following terminology is used:

an IE is defined to be syntactically incorrect in a message if it contains at least one value defined as "reserved", or if its value part violates coding rules. However, it is not a syntactical error that an IE specifies in its Length Indicator a greater length than defined in the relevant section; and

a message is defined to have semantically incorrect contents if it contains information which, possibly dependant on the state of the receiver, is in contradiction to the resources of the receiver and/or to the procedural part of GSM 09.18.

Subsections 15.2 to 15.11 shall be applied in order of precedence.

15.2	Message too short

When a message is received that is too short to contain a complete message type information element, that message shall be ignored.

15.3	Unknown or unforeseen message type

If a message is received with a message type not defined or not implemented by the receiver it shall ignore the message.

If a message is received that is not compatible with the protocol state, a STATUS MESSAGE with the Cause Value set to “message not compatible with the protocol state” and the erroneous message is returned.

15.4	Missing mandatory information element

When on receipt of a message, and a "missing mandatory IE" error is diagnosed, the receiver shall ignore the message and return a STATUS MESSAGE with the Cause Value set to "missing mandatory information element" and the erroneous message.

15.5	IEIs unknown or unforeseen in the message

All IEs unknown or unforeseen in a message shall be ignored.

15.6	Out of sequence IEs

All IEs that are out of sequence shall be ignored.

15.7	Repeated IEs

If an information element with format T, TV, or TLV is repeated in a message in which repetition of the information element is not specified, only the contents of the information element appearing first shall be handled and all subsequent repetitions of the information element shall be ignored. When repetition of information elements is specified, only the contents of specified repeated information elements shall be handled. If the limit on repetition of information elements is exceeded, the contents of information elements appearing first up to the limit of repetitions shall be handled and all subsequent repetitions of the information element shall be ignored.

15.8	Syntactically incorrect mandatory IE.

On receipt of a message which contains a syntactically incorrect mandatory IE, the receiver shall ignore the message and return a STATUS MESSAGE with the Cause Value set to "invalid mandatory information" and the erroneous message.

15.9	Syntactically incorrect optional IEs

All optional IEs that are syntactically incorrect in a message shall be treated as not present in the message.

15.10	Conditional IE errors

When a VLR or SGSN receives a message and diagnoses a "missing conditional IE" error or an "unexpected conditional IE" error or when it receives a message containing at least one syntactically incorrect conditional IE which is required to be present in the message, a VLR or SGSN shall ignore the message and return a STATUS MESSAGE with the Cause Value set to "conditional IE error" and the erroneous message. 

When a VLR or SGSN receives a message containing a syntactically incorrect conditional IE which is not required to be present in the message, nor required to be absent in the message, then a VLR or SGSN shall ignore that IE.

15.11	IEs with semantically incorrect contents

When an IE with semantically incorrect contents is received, the foreseen reactions of the procedural part of GSM 09.18 are performed. 

If however no such reactions are specified, the receiving entity shall ignore that IE and treat the rest of the message. If, because this IE was ignored, the rest of the message can no longer be handled then the recieving entity shall return a STATUS MESSAGE with the Cause Value set to "semantically incorrect message" and the erroneous message.



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 16.1/GSM 09.18: GPRS_PAGING message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Delivery Command	TS GSM 09.18	    M	  TLV	    3

	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 unless the SGSN has reliable information about the location of the mobile.

#	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 16.2 /GSM 09.18: GPRS_PAGING_FAILURE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    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 16.3 /GSM 09.18: MOBILE_STATUS message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    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 16.4/GSM 09.18: SUSPEND message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Sequence Control	TS GSM 09.18	    M	  TLV	    3



16.1.5	SUSPEND_FAILURE message

This message is sent from the SGSN to the VLR to indicate that the suspend procedure could not be performed by the SGSN.

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

TABLE 16.5 /GSM 09.18: SUSPEND_FAILURE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Sequence Control	TS GSM 09.18	    M	  TLV	    3

	Cause	TS GSM 09.18	    M	  TLV	    3



16.1.6	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 16.6 /GSM 09.18: RESUME message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Sequence Control	TS GSM 09.18	    M	  TLV	    3



16.1.7	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 16.7 /GSM 09.18: RESUME_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 08.08	    M	  TLV	    3-10

	Sequence Control	TS GSM 09.18	    M	  TLV	    3



16.1.8	GPRS_RESET message

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

This message is sent as a connectionless SCCP class 0 message. The address of the sender of the GPRS_RESET message is the Global Title address provided by SCCP from the Calling Party Address.

TABLE 16.8 /GSM 09.18: GPRS_RESET message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1





16.1.9	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. The address of the sender of the GPRS_RESET_ACKNOWLEGE message is the Global Title address provided by SCCP from the Calling Party Address.

TABLE 16.9 /GSM 09.18: GPRS_RESET_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1





16.1.10	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 16.10 /GSM 09.18: GPRS_IDENTITY REQUEST message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    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�		



16.1.11	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 16.11 /GSM 09.18: GPRS_IDENTITY REQUEST message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	Mobile identity	TS GSM 04.08	    M	  TLV	  3-10

	EIR response	TS GSM 04.08	    O	   TLV	   3



16.1.12	GPRS_INDENTITY FAILURE message

This message is sent from the SGSN to the VLR as a indicate a failure in a previous GPRS_IDENTITY request.

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

TABLE 16.12 /GSM 09.18: GPRS_IDENTITY FAILURE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	

16.1.13	GPRS_MM_INFORMATION

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

TABLE 16.13 /GSM 09.18 GPRS_MM_INFORMATION message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    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



16.1.14	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 16.14 /GSM 09.18: GPRS_LOCATION_UPDATING_Accept message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 04.08	    M	 TLV	    3-10

	Location Area Identification	TS GSM 04.08	    M	 TLV	    7

	Mobile identity	TS GSM 04.08	    O	 TLV	    6-10

16.1.15	GPRS_TMSI_REALLOCATION Complete message

This message is sent by the SGSN to the VLR to indicate that TMSI reallocation or deletion on the MS has been successfully completed. 

TABLE 16.15 /GSM 09.18: GPRS_TMSI_REALLOCATION_Complete message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 04.08	    M	 TLV	    3-10

16.1.16	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 16.16 /GSM 09.18: GPRS_LOCATION_UPDATING_Reject message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1

	IMSI	TS GSM 04.08	    M	 TLV	  3-10

	Cause	TS GSM 09.18	    M	  TLV	    3�		



16.1.17	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 16.17 /GSM 09.18: GPRS_LOCATION_UPDATING_Request message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	GPRS Location Updating type	TS GSM 09.18	    M	  TLV	   3

	

	old Location Area Identification	TS GSM 04.08	    O	  TLV	    7

	new Location Area Identification	TS GSM 04.08	    O	  TLV	    7

	MS Class	TS GSM 08.18	    M	  TLV	    3

	Mobile station	TS GSM 04.08	    O	  TLV	    3�	classmark	



16.1.18	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 16.18 /GSM 09.18: GPRS_DETACH_Indication message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	GPRS detach type	TS GSM 09.18	    M	  TLV	    3



16.1.19	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 16.19 /GSM 09.18: GPRS_DETACH_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10

	GPRS detach type	TS GSM 09.18	    M	  TLV	    3



16.1.20	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 16.10 /GSM 09.18: IMSI_DETACH_Indication message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10





16.1.21	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 acknowledged is indicated in the IMSI detach type IE.

TABLE 16.21 /GSM 09.18: IMSI_DETACH_ACKNOWLEDGE message content

IEI	Information element	Type / Reference	Presence	Format	Length

	Message type	TS GSM 09.18	    M	  V	    1		

	IMSI	TS GSM 04.08	    M	  TLV	  3-10





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

TABLE 16.22/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�SUSPEND FAILURE��0 0 0 0 0 1 0 1�RESUME��0 0 0 0 0 1 1 0�RESUME_ACKNOWLEDGE��0 0 0 0 0 1 1 1�GPRS_LOCATION_UPDATING_Request��0 0 0 0 1 0 0 0�GPRS_LOCATION_UPDATING_Accept��0 0 0 0 1 0 0 1�GPRS_LOCATION_UPDATING_Reject��0 0 0 0 1 0 1 0�GPRS_TMSI_REALLOCATION_Complete��0 0 0 0 1 0 1 1�RESET��0 0 0 0 1 1 0 0�RESET_ACKNOWLEDGE��0 0 0 0 1 1 0 1�MS_IDENTITY_Resquest��0 0 0 0 1 1 1 0�MS_IDENTITY_Response��0 0 0 0 1 1 1 1�GPRS_IDENTITY_Failure��0 0 0 1 0 0 0 0�MM_INFORMATION��0 0 0 1 0 0 0 1�GPRS_DETACH_Indication��0 0 0 1 0 0 1 0�GPRS_DETACH_ACKNOWLEDGE��0 0 0 1 0 0 1 1�IMSI_DETACH_Indication��0 0 0 1 0 1 0 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 3 to 8 are reserved for future extension of the code set. All unassigned codes are spare.

TABLE 16.23/GSM 09.18: GPRS location updating 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 attach��0 0 0 0 0 0 1 0�Normal location updating��0 0 0 0 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 16.24/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	Delivery command

The purpose of the cause value information element is to indicate to the SGSN whether the paging message shall be sent to the mobile regardless of the information stored at the SGSN.

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

TABLE 16.25/GSM 09.18: Delivery command 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�Conditional delivery��0 0 0 0 0 0 1 0�Unconditional delivery��0 0 0 0 0 0 1 1�Reserved��

16.2.5	Cause value

The purpose of the cause value information element is to indicate to the an error to the receiving entity. This could be a protocol data error or to indicate to the VLR the reason because a GPRS_PAGING message could not be delivered to a mobile.

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

TABLE 16.26/GSM 09.18: Cause 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�mobile GPRS detached��0 0 0 0 0 0 1 0�IMSI unknown��0 0 0 0 0 0 1 1�mobile IMSI detached��0 0 0 0 0 1 0 0�message not compatible with the protocol state��0 0 0 0 0 1 0 1�missing mandatory information element��0 0 0 0 0 1 1 0�invalid mandatory information��0 0 0 0 0 1 1 1�conditional IE error��0 0 0 0 1 0 0 0�semantically incorrect message��0 0 0 0 1 0 0 1�address error��

16.2.6	Sequence Control value

The Sequence Control IE is used to identify a suspend and resume transaction. The Sequence Control IE unstructured with a lenght of 1 octect.

17	List of system variables 

Table 17-1/ GSM 09.18: 09.18 management timers

timer pnemonic�timer value�notes�relation to other timers��T5�x s�Guards the Paging procedure at the VLR�none��T6-1�x s� Holds the Suspend procedure at the VLR�T6-3+VLR-SGSN transit delay��T6-2�x s� Guards the Suspend procedure�none��T6-3�x s�Holds the Suspend procedure at the SGSN�T6-1+VLR-SGSN transit delay��T7�x s� Guards the Resume procedure� none��T8-1�x s� Guards the Location Updating procedure� none��T8-2�x s� Guards the TMSI reallocation procedure� none��T9�x s� Guards the GPRS detach indication procedure� none��T10�x s� Guards the IMSI detach indication procedure� none��T11-1�x s� Guards the VLR reset procedure� none ��T11-2�x s� Delays the sending of an reset confirm to the VLR� none��T12-1�x s� Guards the SGSN reset procedure� none��T12-2�x s� Delays the sending of an reset confirm to the SGSN� none��T13�x s� Guards the MS Identification procedure� none��

Table 17-2/ GSM 09.18: 09.18 management retry counters

retry nuemonic�retry value�notes��N7�x�recommend value��N 9�x�recommend value��N10�x�recommend value��N11�x�recommend value��N12�x�recommend value��
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Document history��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
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Update the parameter ‘cause’

Deletion of the Entity ID Information Element in the GPRS_RESET and GPRS_RESET_ACKNOWLEDGE messages

Deletion of the Ciphering key sequence number Information Element in the GPRS_LOCATION_UPDATING_Request message

Deletion of the MS Classmark Information Element in the IMSI_DETACH_ACKNOWLEDGE message��Editor:

David Sanchez-Ariz

Vodafone Ltd.

Canal House

Hambridge Road, Newbury

Berkshire RG14 5XF

England



Phone :      +44 1635 50 64 78

Fax:           +44 1635 58 30 86

e-mail:       david.sanchez-ariz@vf.vodafone.co.uk��






�PAGE  �





�



European Telecommunications Standards Institute



� INCLUDEPICTURE "C:\\New Presentation\\visuel.wmf" \* MERGEFORMAT \d ���






� styleref ZA �
TS 09.18 V1.2.0 (1997-11)
�

� PAGE �
15
�

� styleref ZGSM �
(GSM 09.18 version 1.2.0)
�





















