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General

This document is the draft meeting report of the LCS drafting session 7.3.2000. This report has been seen, commented and agreed by most participants of the LCS drafting session. It is proposed that this meeting report of the LCS drafting session is approved by S2.

Report from the S2 LCS drafting session 

Place and time of meeting: Tokyo, 7 March 2000 

1. Introduction, purpose of the meeting

The agreed agenda for the meeting is in Annex 1.

The meeting participants shortly presented themselves and are listed in Annex 2.

The purpose of the meeting was listed and it was agreed to handle the LCS issues in the following priority order:

· Finalize GSM Phase 1 LCS in R99 from S2 point of view

· Finalize the UMTS "hooks" in R99

· Discuss if cell coverage based LCS could be included as a system supported feature in UMTS R99

· Start work on GSM Phase 2

2. input documents

The S2#12 documents and one S2#11 document on locations services are listed in the table below.

Tdoc
source
title
related to
CR
New vers. in Tdoc
For presen-tation in S2

S2-000382
MCC
Clarifications of LCS applicability in 23.002
23.002
015

-

S2-

000055 (S2#11)
T1P1.5
T1P1.5 CR to 23.002 from last S2 meeting
23.002
012
S2-000574
S2-000574

S2-000389
Nokia
Add LCS "hooks" in network architecture
23.002
013r1
S2-000575
S2-000575

S2-000390
Nokia
Concept Proposal for LCS in GPRS



S2-000390

(if time all.)

S2-000391
Nokia
Added content on LCS PS for UMTS LCS stage 2
23.171


S2-000391

S2-000392
Nokia
Update of 23.171 according to approved 03.71 (GSM LCS stage 2)
23.171

S2-000576
S2-000576

S2-000393
Nokia
Aligning 23.032 with changes in 03.32
23.032
001

S2-000393

S2-000429
Nokia
Starting GSM LCS Phase 2 work



S2-000588

S2-000482
T-Mobil
Introduction of Enhanced User Identity Confidentiality
23.002


?

S2-

000488
Nokia

Ericsson
Finalization of cell coverage based location services for UMTS R99



S2-000577

S2-000578
LCS session
Report from the S2 LCS drafting session 



S2-000578

S2-

000579
LCS session
CR to add LCS PS "hooks" in 23.002
23.002


S2-000579

( S2-000580

Tentative CR to include support for cell coverage LCS in R99
23.002


S2-000580)

3. Finalize GSM Phase 1 LCS in R99

Some GSM LCS core network specifications for R99 needs to be aligned with the corresponding GSM LCS core network specifications in Release 98. The draft CR to TS 23.007 is included for information in Annex 3 of this meeting report and should be reviewed and agreed in CN WG2.

Tdoc S2-000393 contains a proposed CR to align 23.032 R99 with the final version of GSM 03.32 R98. 

23.032 is common to GSM and UMTS and defines Geographical Areas used for location information. The signaling definitions in the BSSMAP specification refers to 03.32 and should therefore be available also as 23.032 in R99. The signaling definitions of location information in the UTRAN RANAP specification could refer to 23.032 for compatibility reasons, but this is up to RAN WG3 to decide. A text error was suspected in S2-000393, but it was verified that the text actually is correct. The LCS drafting session recommends S2 to approve this CR.

Tdoc S2-000382, proposed CR to 23.002 , one view was that this document  contains old information and that it should be replaced by the T1P1 CR 12 to 23.002 in tdoc S2-000055 from S2#11, which reflects the valid outcome of the LCS work in T1P1.5. 
[ Note: During an off-line discussion with the 23.002 rapporteur, which took place after the LCS drafting session, it was clarified that it was indeed the CR in S2-000575 (and not the one in S2-000055, revised to S2-000574) which was in conflict with the CR in S2-000382. However, in S2-000575, the references to LCS stage 2 TSs are missing. These references should be added to the final CRs.]

Tdoc S2-000055, the GSM LCS CR12 to 23.002 from T1P1 was postponed in the S2#11 meeting. This CR should be revised  to show some text proposed to be deleted in chapter 4.2 on VLR LCS parameters. This change was accidently not included in tdoc S2-000055. A new version of S2-000055 is in tdoc S2-000574. The LCS drafting session recommends S2 to approve this revised CR.

The GSM LCS stage 2 GSM 03.71 is GSM only and is therefore understood to stay as number 03.71 in R99. This should be verified by SMG/ S2/ MCC.

4. Finalize UMTS LCS "hooks" in R99

4.1 UMTS LCS "hooks" in 23.002

Tdoc S2-000389 is a proposed CR to include UMTS LCS "hooks" in 23.002, Network architecture.
Some comments on this CR was that RAN WG2 has decided not to support the type A LMU (which would have been connected to SRNC over the air interface) in Release 1999 and this decision should be reflected in a revised CR. [This is reflected in tdoc S2-000597.]
In case S2 so decides a note should be added that only the cell coverage based + RTT(Round Trip Time) positioning method is supported in UTRAN R99. OTDOA and assisted GPS methods are to be supported in the release 00 UTRAN.

The SMLC functionality is shown as text within the SRNC box in the UMTS LCS diagram and not as a separate network entity.

Support for LCS in the Packet switched domain could be included as UMTS core network LCS "hooks" in R99. These core network LCS "hooks" would be the complete Stage 2 descriptions of LCS in the PS domain already included in 23.171, and the new text proposed to be included in this S2 meeting. This could require more time for review of the text over e-mail. SA could be asked to approve 23.171, pending the outcome of the e-mail discussion. The S2 chairman should be consulted on this.

[ After the meeting Teuvo said it would be preferable to agree such LCS PS "hooks" in the S2 plenary on Thursday, if possible. ]

LCS support in GPRS is intended for R00, the LCS PS descriptions in 23.171 (and 23.002) refers only to the UMTS PS domain.

The LCS drafting group recommends S2 to approve the revised CR (S2-000575), in order to define the UMTS LCS "hooks" (possible hooks for PS support for LCS are proposed in S2-000579) in release 99 from the network architecture point of view. An LS should be sent to R2 and N2 informing them about the LCS "hooks" in 23.002.

4.2 LCS System Stage 2 specification TS 23.171

The UMTS LCS system stage 2 TS 23.171 is seen as the master LCS specification and it defines the LCS "hooks" from the system point of view. The LCS drafting session therefore recommends S2 to review and approve TS 23.171 as part of R99. 

In case S2 agrees to include cell coverage based LCS as a R99 service feature in the CS domain, then 23.171 should be reviewed accordingly and made part of R99. 

S2-000391 with proposed added content on LCS support in the PS domain for UMTS LCS stage 2 adds "3G-SGSN" in a similar way as "MSC" in chapters 8.7.2 and 8.7.4 of 23.171. The LCS drafting session recommends S2 to approve these additions. (The new text would be part of the PS domain core network LCS "hooks" if agreed so.)

S2-000392, Update of 23.171 according to the approved CR 005 to 03.71.

The comments on this document was that there is a need to check if 09.31 (29.031?) is applicable for UMTS.

Early classmark sending is described in 24.008 (common for GSM and UMTS) and in GSM 04.18 (RR). 

It should be marked in 23.171 if some parts are applicable only in releases later than R99.

Figure 7.1 is to be added.

The document should be changed according to the comments. The LCS drafting session recommends S2 to approve the new version (tdoc S2-000576).

5. Discuss if UMTS cell coverage based LCS could be in R99

S2-000488 proposes to include cell coverage based +RTT in UMTS R99 to enable LCS service continuity and compatibility between GSM and UMTS and to remove ambiguity regarding both GSM LCS and UMTS LCS in R99. A new version of the document is in S2-000577.

The LCS drafting session view was to take this discussion in the S2 plenary. 

The tasks to finalize UMTS LCS (and also GSM LCS) in R99, CS domain are described in Annex 4.

The amount of work and outstanding issues to include cell coverage based LCS in the CS domain in R99 is not seen significant, see the draft CR proposals included in Annex 5 of this report.

A tentative CR to include cell coverage based LCS in R99 is in Tdoc S2-000580.

6. Start work on GSM Phase 2

S2-000429 is a proposal to start developing phase 2 of the GSM location services to be included in R00. It is further proposed that GSM LCS phase 2 is aligned with UMTS LCS and includes at least LCS support in GPRS. The comments on this document was that GSM LCS Phase 2 should be backwards compatible with GSM LCS Phase 1. Possible new GPRS LCS service features should be specified in 22.071 (LCS stage 1) and be common with GSM and UMTS. The drafting session recommends S2 to endorse this modified proposal (S2-000588)  to initiate work on GSM phase 2 in R00 in 3GPP (and SMG2).

S2-000390 is a concept proposal for LCS in GPRS to initiate the work on LCS support in GPRS. It was not presented in the drafting session because of time shortage. It could be presented for information in S2 if time allows and comments invited over e-mail.

7. Introduction of Enhanced User Identity Confidentiality

S2-000482 is a proposed CR to 23.002 to introduce Enhanced User Identity Confidentiality. It was not realized how this CR proposal is related to LCS. The new network element User Identity Decryption Node (UIDN) proposed in the CR, could not be very similar e.g. to GMLC.

8. Next meeting

The drafting session agreed to arrange a new drafting session before the next S2 and/or in the next S2 meeting, as needed.
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7 March 2000
Agreed agenda 

1. Introduction and purpose of the meeting

2. UMTS LCS in Release 99

· finalize GSM LCS Phase 1 in R99

· Clarification document

· CR to 23.002

3. System Stage 2 

· update from 03.71

· added text on PS domain

· Open issues on LCS


4. GSM LCS phase 2 

5. Co-ordination plan
– tasks to finalize UMTS LCS (and also GSM LCS) in R99
– LCS Feature and Building Blocks in R00


6. Meeting report


7. End of the meeting
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Draft CR to 23.007: to point out which paragraphs are applicable to GSM only. (double-click the icon below to open the document)

[image: image1.wmf]CR_to_23007-320_C

larificationsForUMTS.doc


S2 LCS drafting session





ANNEX 4

7 March 2000
Tasks to finalize UMTS LCS (and also GSM LCS) in R99, CS domain

Specifications under the responsibility of S2
23.002: 

The Network Architecture specification should define GSM LCS in Release 99 and UMTS LCS in Release 99.

23.171:

The LCS System Stage 2 specification should be made applicable for Release 99, because it is the master LCS specification and also defines how the UTRAN LCS "hooks" fits in the system.

If agreeable also core network LCS "hooks" could be included in the stage 2 specification to define the LCS functionality and architecture in the PS domain.

GSM LCS specification applicable also for UMTS

GSM 04.30 (will become 24.030 in R99):

"Location Services (LCS) supplementary service operations; Stage 3" specifies Mobile originated location request and location notification. This specification describes how operations defined in 24.080 should be used and is still only R98. It will be transferred from R98 to R99 GSM (mirror) and is then applicable also for UMTS. If seen necessary, some text could be added in 24.030, that certain functions are only applicable for GSM in R99.
24.080(common to GSM and UMTS):

This specification has been transferred to R99 and there is no need for any substantial changes because of UMTS LCS.  The LCS additions in chapter 4 "Supplementary services operation specifications", are applicable also for UMTS. This specification also affects UE and air interface signaling.

03.32 and 23.032:

The geographical area description specification 03.32 has been changed in R98 and 23.032 should be updated for GSM R99. This specification is then applicable as such for UMTS. 

CRs to core network LCS specifications 

The core network specifications already now contain sufficient functionality to support UMTS LCS in the CS domain. The only thing that needs to be added is minor clarifications to highlight which parts are relevant only for GSM.  This is due to the fact that GSM LCS architecture contains SMLC, whereas in UMTS this functionality is contained in SRNC. The following draft CRs are available:

Specifications under responsibility of N1:

24.007: No changes needed.

24.008: No changes needed.

Specifications under responsibility of N2:

23.008: A CR is needed to make some chapters relevant for GSM only.

23.016: A CR is needed to clarify which parts are GSM only.

29.002:

The main changes would have been needed in chapter 4, but it has been decided in N2 to transfer this chapter to TS 23.002 Network Architecture. No further changes are needed. 
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23.008: The CR  to make some chapters relevant for GSM only. (double-click the icon below to open the document)
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23.016:The CR to clarify which parts are GSM only.
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1
Introduction


1.1
Definition


The term subscriber data is used to designate all information associated with a subscription which is required for service provisions, identification, authentication, routing, call handling, GPRS mode transmission, charging, subscriber tracing, operation and maintenance purposes. Some subscriber data are referred to as permanent subscriber data, i.e. they can only be changed by administration means. Other data are temporary subscriber data which may change as a result of normal operation of the system.


Unless shown to be conditional, all data items are considered to be mandatory.


1.2
Storage facilities


This specification considers subscriber data stored in the following  types of functional unit:


-
Home location register (HLR) which contains all permanent subscriber data and all relevant temporary subscriber data for all mobile subscribers permanently registered in the HLR.


-
Visitor location register (VLR) which contains all subscriber data required for call handling and other purposes for mobile subscribers currently located in the area controlled by the VLR.


-
Serving GPRS Support Node (SGSN) which contains all subscriber data required for GPRS mode transmission and other purposes for mobile subscribers currently located in the area controlled by the SGSN.


· -Gateway GPRS Support Node (GGSN) which contains all subscriber data required for GPRS mode transmission for mobile subscribers using any service provided by the GGSN.


· Gateway Mobile Location Center (GMLC) which contains all subscriber data required for external clients of the Location Services (LCS).


-
In GSM, Serving Mobile Location Center (SMLC) which contains all LMU data required to manage location measurements in LMUs. (Note: a Type A LMU is a network entity that shares many of the attributes of an MS including subscription data in the HLR and identification using an IMSI).


In addition, subscriber data may also be stored in the following functional unit:


-
Group Call Register (GCR) which contains all data required for configuration, set-up and handling of voice group and voice broadcast calls. This encompasses subscribers identities (mobile as well as fixed network) who are nominated as dispatchers for one or several groups within the area controlled by the GCR.


NOTE:
The data stored in the GCR is not strictly "subscriber data". Description of GCR data is therefore out of scope of this specification and is covered in the corresponding specifications for enhanced Multi Level Precedence and Pre-emption Service (eMLPP), Voice Group Call Service (VGCS) and Voice Broadcast Service (VBS) instead (GSM 03.67, GSM 03.68 and GSM 03.69).


1.3
Subscriber data in functional units other than the HLR,  the VLR, the SGSN, the GGSN, the GMLC, the SMLC and the LMU


The individual Subscriber Authentication Key Ki defined in GSM 03.20 is stored in the Authentication Centre AuC; it is also stored in the SIM and therefore available in the MS. Version numbers of algorithms A3 and A8 may also be stored in the AuC.


NOTE:
It is for further study whether or not other types of functional units containing mobile subscriber parameters are to be included in this specification. Such units could include encryption key distribution centres, maintenance centres, etc.


2
Definition of subscriber data


2.1
Data related to subscription, identification and numbering


2.1.1
Data defining the subscription profile


2.1.1.1
International Mobile Subscriber Identity (IMSI)


International Mobile Subscriber Identity (IMSI) is defined in GSM 03.03.


IMSI is permanent subscriber data. IMSI is stored in HLR, VLR, SGSN, GGSN and SMLC. For Anonymous Access, IMSI is not used in SGSN nor in GGSN. The IMSI serves as the root of the subscriber data pseudo-tree.


2.1.1.2
Network Access Mode (NAM)


The Network Access Mode defines if the subscriber is registered to get access to the non-GPRS network, to the GPRS network or to both networks. NAM describes the first level of the subscriber data pseudo-tree below the IMSI root. It is permanent subscriber data stored in the HLR and the SGSN with the Gs interface option..


2.1.2
Mobile Station International ISDN Number (MSISDN)


Mobile Station ISDN Number (MSISDN) is defined in GSM 03.03.


The MSISDN is permanent subscriber data and is stored in HLR, VLR and SGSN.


If the multinumbering option applies, the MSISDN stored in the VLR and in the SGSN is the Basic MSISDN, see subclause 2.1.3.1.


2.1.3
MSISDNs for multinumbering option


If the HPLMN allocates different MSISDNs for different Basic Services (see GSM 09.07), these numbers are conditionally stored as permanent data in the HLR.


2.1.3.1
The Basic MSISDN indicator


The Basic MSISDN is defined in GSM 03.12. The Basic MSISDN indicator marks the MSISDN to be used as Basic MSISDN.


It is permanent subscriber data stored conditionally in the HLR.


2.1.3.2
The MSISDN-Alert indicator


The MSISDN-Alert is defined in GSM 03.40. The MSISDN-Alert indicator marks the MSISDN to be used as MSISDN-Alert.


It is permanent subscriber data stored conditionally in the HLR.


2.1.4
Temporary mobile subscriber identity (TMSI)


Temporary mobile subscriber identity (TMSI) is defined in GSM 03.03.


The TMSI is temporary subscriber data and is conditionally stored in the VLR.


2.1.5
Packet-Temporary Mobile Subscriber Identity (P-TMSI)


Packet-Temporary Mobile Subscriber Identity (P-TMSI) is defined in GSM 03.03. Its usage is described in GSM 03.60. P-TMSI is accompanied by the P-TMSI Signature, see subclause 2.3.7.


The P-TMSI is temporary subscriber data and is conditionally stored in the SGSN. 


2.1.6
Temporary Link Layer Identifier (TLLI)

Temporary Link Layer Identifier (TLLI) is defined in GSM 03.03. It is derived from the P-TMSI by the MS and occurs in the variants Local TLLI and Foreign TLLI. The TLLI is temporary subscriber data and is conditionally stored in the SGSN. For use of TLLI see GSM 03.60.


2.1.7
Random TLLI

Random TLLI is chosen randomly by the MS. It is defined in GSM 03.03. Random TLLI is short living temporary subscriber data and is conditionally stored in the SGSN. For use of Random TLLI see GSM 03.60.


A Random TLLI may be used if no valid P-TMSI is available.


2.1.8
Local Mobile Station Identity (LMSI)


Local Mobile Station Identity (LMSI) is defined in GSM 03.03. The LMSI is temporary subscriber data. The LMSI may be stored in the VLR; if it is received in the HLR it must be stored there.


2.1.9
International Mobile Equipment Identity (IMEI)

International Mobile Equipment Identity (IMEI) is defined in GSM 03.03. The IMEI is temporary subscriber data and is conditionally stored in the SGSN.


2.2
Data related to Mobile Station types


2.2.1
Mobile Station Category


Mobile Station Category has a structure identical to that of "Calling Party's Category" defined in ISUP (CCITT Recommendation Q.763).


The following values of category shall be supported:


-
ordinary subscriber.


The category is assigned per IMSI.


Mobile Station Category is permanent subscriber data and is stored in HLR and VLR.


2.2.2
LMU Identifier (GSM only)

The LMU identifier is part of the subscriber data for a Type A LMU, when associated with an NSS based SMLC, and serves to distinguish a Type A LMU from a normal MS.


2.4.9
MLC number


The MLC number occurs as an SMLC number and as a GMLC number.


2.4.9.1
SMLC number (GSM only)

The SMLC number is the E.164 address of an NSS based SMLC.


The SMLC number is permanent data that may be stored in an MSC in association with either a set of IMSIs belonging to LMUs controlled by the SMLC or a set of cell identifiers belonging to the geographic area served by the SMLC. 


2.4.9.2
GMLC number


The GMLC number is the E.164 address of the GMLC. One or more GMLC numbers may be stored in the MS subscriber data in the HLR and downloaded to the VLR. These GMLC numbers identify the GMLCs for the particular MS from which a location request for this MS may be confined for particular LCS clients.


2.16
Data related to Location Services


2.16.1
Subscriber Data stored in HLR


2.16.1.1
Privacy Exception List


This data contains the privacy classes for any target MS which identify the LCS clients permitted to locate the MS. For a detailed definition of this data, refer to GSM 03.71.


2.16.1.2
GMLC Numbers


This data contains the GMLC addresses for an MS subscriber. These addresses may be used to verify that a location request from specific LCS clients is authorized for the target MS.


2.16.1.3
MO-LR List


This data contains the classes of MO-LR that are permitted for the MS subscriber. For a detailed definition of this data, refer to GSM 03.71.


2.16.2
Data stored in GMLC


The GMLC stores data related to LCS clients. Refer to GSM 03.71 for a detailed description.


2.16.3
Data stored in SMLC (GSM only)

The SMLC stores data related to associated Type A and Type B LMUs from which location measurements may be received. Refer to GSM 03.71 for a detailed description.


2.16.4
Data stored in LMU (GSM only)

The LMU stores data related to its LCS measurement and O&M capabilities and may store data related to LCS measurements and O&M reports that it is required to provide to its controlling SMLC. The nature and content of this data is not defined in GSM.


2.16.5
Data stored in the MSC (GSM only)

In order to support routing of connectionless LCS messages to an SMLC or a Type B LMU, the MSC may store permanent routing data for an SMLC or a Type B LMU in association with a specific location area identifier or location area identifier plus cell identifier.


2.16.6
Data stored in the BSC (GSM only)

In order to support routing of connectionless LCS messages to an SMLC or a Type B LMU, the BSC may store permanent routing data for an SMLC or a Type B LMU in association with a specific location area identifier or location area identifier plus cell identifier.
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3
Definitions and abbreviations


3.1
Abbreviations


Abbreviations used in this specification are listed in 3G TS 21.905.


3.2
Definitions


Subscriber data to be stored in the HLR, VLR and SGSN are defined in GSM 03.08, GSM 03.71 and in GSM 03.6x, GSM 03.8x and GSM 03.9x-series of technical specifications.


Voice Broadcast Service (VBS), Voice Group Call Service (VGCS) and enhanced Multi Level Precedence and Pre-emption Service (eMLPP) Data related to group call area, cell or dispatcher attributes is only stored in the Group Call Register (GCR) which is linked to each MSC/VLR.


The GCR and its stored data is out of scope of this specification.


Subscriber related VBS, VGCS and eMLPP Data only concerns entitlement data for these-services and is seen as shared non-GPRS subscriber data.


GPRS and non-GPRS subscriber data:


The HLR has to download data to the VLR and to the SGSN. In this specification those data sent to the VLR are called non-GPRS subscriber data and those data sent to the SGSN are called GPRS subscriber data. 


Whenever the refining identifier non-GPRS or GPRS is missing a common rule is addressed which hold for both kinds of subscriber data.


Subscriber data specific to non-GPRS shall only be sent from the HLR to the VLR. Subscriber data specific to GPRS shall only be sent from the HLR to the SGSN.


Subscriber data common to both non-GPRS and GPRS (regional subscription information) are downloaded from the HLR to both entities.


Shared non-GPRS subscriber data:


Common subset of subscriber data defined to be stored in both the HLR and VLR. Subscriber data only stored in the HLR is not part of shared subscriber data. Shared subscriber data includes:


BS:

Bearer Service (see GSM 02.02);


TS:

Teleservice (see GSM 02.03);


BSG:

Basic Service Group (see GSM 02.01, GSM 02.04 and GSM 03.11);


EBSG:

Elementary Basic Service Group (see GSM 03.11);


CBSG:

Collective Basic Service Group (see GSM 03.11);


LSA Information:
Localised Service Area Information (see GSM 03.73);


SC Information:

Super-Charger Information (see 3G TS 23.116);


IST Information:

Immediate Service Termination Information (see GSM 03.35).


Shared GPRS subscriber data:


Common subset of subscriber data defined to be stored in both the HLR and SGSN. Subscriber data only stored in the HLR is not part of shared subscriber data. Shared GPRS subscriber data includes:


TS:

Teleservice (see GSM 02.03);


PDP Context

(see GSM 03.60);


LSA Information:
Localised Service Area Information (see GSM 03.73);


SC Information:

Super-Charger Information (see 3G TS 23.116).


Mandatory data:


Data required to form a self-consistent set of subscriber data. The context governs whether a specific parameter is mandatory, e.g. the data set for a specific service may be optional, however if data for this service is present, then parameters within this data set may be mandatory.


Mandatory data is defined by the service description (see e.g. GSM 03.6x, GSM 03.8x and GSM 03.9x-series of technical specifications and GSM 03.15, GSM 03.71) and by PLMN defined requirements.


NOTE:
The above definition is seen from a semantic point of view. Semantically, mandatory parameters may be defined as syntactically optional or mandatory by the protocol.


Optional data:


Data which is defined as subscriber data, but which is not required to form a self-consistent set of subscriber data; the context governs whether a specific parameter is optional.


Optional data is data which is defined by the service description (see e.g. GSM 03.6x, GSM 03.8x and GSM 03.9x-series of technical specifications and GSM 03.15, GSM 03.71) or by PLMN defined requirements but is not defined as mandatory data.


NOTE:
The above definition is seen from a semantic point of view. Semantically optional parameters are always defined as syntactically optional by the protocol.


Missing data:


Data which is mandatory in a given context but is not received nor is valid data available locally.


Unexpected data:


Data which is received and cannot be further processed. This may be either:


 -
optional data not required in a given context; or


 -
optional or mandatory data, required in this context but received with an unexpected value.


Overlapping data:


Two different cases of overlapping within subscriber data are possible:


 -
two or more parameters are to be stored at the same address in the data structure (see subclause 4.4);


 -
two or more BSGs within a BSG list include or are identical with one and the same EBSG.


The following groups of non-GPRS subscriber information are defined:


-
Subscriber information (Group A):


-
International Mobile Subscriber Identity (IMSI);


-
basic Mobile Station International ISDN Number (MSISDN);


-
category;


-
subscriber status,


-
LMU identifier (GSM only)

-
Basic service information (Group B):


-
Bearer Service list;


-
Teleservice list.


NOTE:
VBS and VGCS entitlement data are subsumed under Teleservices


-
Supplementary Service (SS) information (Group C):


-
forwarding information;


-
call barring information;


-
Closed User Group (CUG) information;


-
eMLPP data;


-
SS Data;


-
Operator Determined Barring (ODB) information (Group D):


-
ODB Data for non-GPRS services;


-
Roaming restriction information (Group E):


-
roaming restriction due to unsupported feature;


-
Regional subscription information (Group F):


-
regional subscription data.


-
VBS/VGCS subscription information (Group G):


-
VBS subscription data;


-
VGCS subscription data.


-
CAMEL subscription information (Group H):


-
Originating CAMEL Subscription Information (O-CSI);


-
Dialled Service CAMEL Subscription Information (D-CSI);


-
VMSC Terminating CAMEL Subscription Information (VT-CSI);


-
Supplementary Service Invocation Notification CAMEL Subscription Information (SS-CSI);


- 
Translation Information Flag CAMEL Subscription Information (TIF-CSI);


-
SMS CAMEL Subscription Information (SMS-CSI);


-
Mobility Management Event Notification CAMEL Subscription Information (M-CSI).


-
LSA Information (Group I):


-
LSA data.


-
Super-Charger (SC) Information (Group K):


-
Age Indicator


-
Location Services (LCS) information (Group X)


-
 GMLC List


-
LCS Privacy Exception List


-
MO-LR List


· IST Information (Group J):


-
IST data.


The following groups of GPRS subscriber information are defined:


-
Subscriber information (Group P1):


-
International Mobile Subscriber Identity (IMSI);


-
basic Mobile Station International ISDN Number (MSISDN);


-
subscriber status;


-
Basic service information (Group P2):


-
Teleservice list.


-
Operator Determined Barring (ODB) information (Group P3):


 -
ODB Data for GPRS services;


-
Roaming restriction information (Group P4):


-
roaming restriction in SGSN due to unsupported feature;


-
Regional subscription information (Group P5):


-
regional subscription data.


-
GPRS subscription information (Group P6):


 -
GPRS subscription data.


-
SGSN CAMEL subscription information (Group P7):


-
GPRS CAMEL subscription information;


-
SMS CAMEL subscription information.


-
LSA Information (Group P8):


-
LSA data.


-
 Super-Charger (SC) Information (Group P9):


-
Age Indicator.
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4
Restoration of data in the VLR


The effect on service of failure of a VLR is different from the effect of failure of an HLR. The procedures for restoration of a VLR and an HLR are therefore different.


4.1
Restart of the VLR


When a VLR restarts after a failure, all IMSI records affected by the failure are erased.


There will be no subscriber data or location information stored for an affected mobile station until after the VLR has received either a "Provide Roaming Number" request or an "Update location Area" request for that mobile station.


The VLR causes all affected TMSIs and all affected LMSIs to become invalid. "Invalid" in this context means that the TMSI and LMSI can no longer be regarded as accurate. The term is used to avoid unnecessary constraints on the implementation.


On receipt of either a "Provide Roaming Number" request or an "Update Location Area" request, restoration of subscriber data in the VLR is triggered individually for each IMSI record as described below.


4.2
Restoration Procedures


The objective of the restoration procedure is to handle all traffic for each mobile subscriber correctly. In order to meet this objective, the procedure must make the subscriber data in the VLR consistent with that in the HLR, and make the location information in the HLR and VLR reflect accurately the current location of the MS. For an LMU, the procedure must also make the location information in the SMLC reflect accurately the current serving location of the LMU.


4.2.1
Incoming Call


a)
Send Routing Information (GMSC->HLR)



The HLR sends "Provide Roaming Number" to the VLR as for normal operation. The LMSI is updated by the VLR when the VLR requests the transfer of subscriber data from the HLR using the "Restore Data" operation.


b)
Provide Roaming Number (HLR->VLR)


-
Regardless of whether the VLR has an IMSI record corresponding to the IMSI in the "Provide Roaming Number", it returns an MSRN. If no IMSI record exists, the VLR creates a skeleton IMSI record, sets the indicators "Subscriber Data Confirmed by Radio Contact" and "Confirmed by HLR" to "Not Confirmed" and (if IMSI Attach is used) marks the IMSI as attached. If the VLR serves two or more MSCs, the VLR sets the indicator "Location Information Confirmed in HLR" to "Not Confirmed". Otherwise, if the VLR serves only one MSC, the indicator "Location Information Confirmed in HLR" is set to the initial value "Confirmed".


-
If the indicator "Subscriber Data Confirmed by HLR" is "Not Confirmed" the VLR requests authentication data, if required and still not available and subscriber data from the HLR. When the dialogue that covers the subscriber data retrieval procedure is completed successfully, the VLR sets the indicator "Subscriber Data Confirmed by HLR" to "Confirmed". The indicators "Confirmed by Radio Contact" and "Location Information Confirmed in HLR" remain unchanged.


-
If the IMSI record for the MS is marked "Subscriber Data Confirmed by HLR" but "Not Confirmed by Radio Contact" the operator may choose an appropriate method to limit the number of "Search for MS" procedures for that MS.


-
If subscriber data from the HLR indicates an LMU, the indicator “Location Information Confirmed in SMLC” becomes applicable and is set to “not confirmed”. The means by which this indicator is set to “confirmed” are described under “Incoming LCS Information Request” and “Outgoing LMU Request”.


c)
Send Information for I/C Call Setup (MSC->VLR)


-
If the VLR has no IMSI record, or if the record is marked "Subscriber Data Not Confirmed by HLR" the VLR returns a "System Failure" error.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio Contact", the VLR handles the request in the normal way, except that the "Search for MS" procedure is used instead of the "Page MS" procedure.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Confirmed by Radio Contact", the VLR handles the request in the normal way; for this MS, VLR restoration is complete.


-
The state of the indicator "Location Information Confirmed in HLR" does not affect the "Send Information for I/C Call Setup" procedure.


d)
Process Access Request in Response to Search (MSC->VLR)


-
If the MS responds to paging, the MSC sends a positive response to the search request and a "Process Access Request" to the VLR. After successful authentication, if required, the VLR sets the indicator "Confirmed by Radio Contact" to "Confirmed", sets the location area information for the MS, and handles the request in the normal way. 


-
The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the VLR sets the indicator "Location Information Confirmed in HLR" to "Confirmed".


For this MS, VLR restoration is complete.


4.2.2
Mobile Terminated Short Message


a)
Send Routing Information for MT SMS (SMS-GMSC->HLR)



The HLR returns the MSC number as for normal operation.


b)
Send Information for MT SMS (MSC->VLR) - MAP version 2


-
If the VLR has no IMSI record, or if the record is marked "Subscriber Data Not Confirmed by HLR" the VLR returns an "Unidentified Subscriber" error. This causes the MSC to report a short message delivery failure, with cause "Unidentified Subscriber", to the SMS gateway MSC. The Gateway MSC sends a "Report SM Delivery Status" request, with a cause of "Absent Subscriber", to the HLR. This causes the HLR to set the "Mobile Station Not Reachable Flag" for the MS, as described in Technical Specifications GSM 03.40 and GSM 09.02.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio Contact", the VLR handles the request in the normal way, except that the "Search for MS" procedure is used instead of the "Page MS" procedure.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Confirmed by Radio Contact", the VLR handles the request in the normal way; for this MS, VLR restoration is complete.


-
The state of the indicator "Location Information Confirmed in HLR" does not affect the "Send Information for MT SMS" procedure.


c)
Send Information for I/C Call Setup (MSC->VLR) - MAP version 1


-
If the VLR has no IMSI record, or if the record is marked "Subscriber Data Not Confirmed by HLR" the VLR returns a "System Failure" error. This causes the MSC to report a short message delivery failure, with cause "System Failure", to the SMS gateway MSC.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio Contact", the VLR handles the request in the normal way, except that the "Search for MS" procedure is used instead of the "Page MS" procedure.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Confirmed by Radio Contact", the VLR handles the request in the normal way; for this MS, VLR restoration is complete.


-
The state of the indicator "Location Information Confirmed in HLR" does not affect the "Send Information for MT SMS" procedure.


d)
Process Access Request in Response to Search (MSC->VLR)


-
If the MS responds to paging, the MSC sends a positive response to the search request and a "Process Access Request" to the VLR. After successful authentication, if required, the VLR sets the indicator "Confirmed by Radio Contact" to "Confirmed", sets the location area information for the MS, and handles the request in the normal way.


-
The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the VLR sets the indicator "Location Information Confirmed in HLR" to "Confirmed".


For this MS, VLR restoration is complete.


4.2.3
Mobile Terminating Location Request (MT-LR)


Receipt of an MT-LR for a target MS identified by its IMSI in a serving MSC during VLR restoration is supported by the procedures below.


a)
Provide Subscriber Location (GMLC->MSC/VLR)


· If the VLR has no IMSI record, or if the record is marked "Subscriber Data Not Confirmed by HLR" the VLR returns an "Unidentified Subscriber" error. This causes the MSC to report a location failure, with cause "Unidentified Subscriber", to the GMLC.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio Contact", the VLR handles the request in the normal way, except that the "Search for MS" procedure is used instead of the "Page MS" procedure when paging for the MS.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Confirmed by Radio Contact", the VLR handles the request in the normal way; for this MS, VLR restoration is complete.


-
The state of the indicator "Location Information Confirmed in HLR" does not affect the "Provide Subscriber Location" procedure.


b)
Process Access Request in Response to Search (MSC->VLR)


-
If the MS responds to paging, the MSC sends a positive response to the search request and a "Process Access Request" to the VLR. After successful authentication, if required, the VLR sets the indicator "Confirmed by Radio Contact" to "Confirmed", sets the location area information for the MS, and handles the request in the normal way.


-
The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the VLR sets the indicator "Location Information Confirmed in HLR" to "Confirmed".


For this MS, VLR restoration is complete. 


4.2.4
Incoming LCS Information Request (GSM only)

Receipt of an incoming LCS Information Request from an SMLC directed to a specific LMU is supported by the procedures below.


a)
Request associated with an LMU  (SMLC->MSC/VLR)


· If the VLR has no IMSI record, or if the record is marked "Subscriber Data Not Confirmed by HLR" or if both the record is marked “Location Information not Confirmed in SMLC” and any LMSI supplied by the SMLC is incorrect, the VLR returns an "Unidentified Subscriber" error. 


-
If the VLR has an IMSI record for an LMU marked "Subscriber Data Confirmed by HLR" and "Not Confirmed by Radio Contact", the VLR handles the request in the normal way, except that the "Search for MS" procedure is used instead of the "Page MS" procedure when paging for the LMU.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Confirmed by Radio Contact" and “Location Information not Confirmed in SMLC”, then if the VLR serves more than one MSC, the VLR verifies if the Location Area for the LMU belongs to the MSC to which the SMLC sent the LCS Information. Request. If this is not verified, the VLR returns an “Unidentified subscriber” error. Otherwise, the VLR handles the request in the normal way and sets the “Location Information Confirmed in SMLC” indicator to “Confirmed”. For this LMU, data restoration is complete.


-
If the VLR has an IMSI record marked "Subscriber Data Confirmed by HLR" and "Confirmed by Radio Contact" and “Location Information Confirmed in SMLC”, the VLR handles the request in the normal way. For this LMU, data restoration is complete.


-
The state of the indicator "Location Information Confirmed in HLR" does not affect the incoming LCS Information Request. 


b)
Process Access Request in Response to Search (MSC->VLR)


-
If the LMU responds to paging, the MSC sends a positive response to the search request and a "Process Access Request" to the VLR. After successful authentication, if required, the VLR sets the indicator "Confirmed by Radio Contact" to "Confirmed", sets the indicator “Location Information Confirmed in SMLC” to “Confirmed” (if not already “Confirmed”), sets the location area information for the LMU, and handles the request in the normal way.


-
The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed, the VLR sets the indicator "Location Information Confirmed in HLR" to "Confirmed".


For this LMU, VLR restoration is complete.


4.2.5
Outgoing MS request


An outgoing request (MS originated call, mobile originated Short Message or call-independent supplementary service activity) from the MS causes the VLR to check its IMSI record for that MS.


-
If the MS is unknown in this VLR (i.e. the VLR has no IMSI record for the MS) or there is an IMSI record marked "Subscriber Data Not Confirmed by HLR" the outgoing request is rejected with error cause "Unidentified Subscriber". This causes the MS to initiate the location registration procedure described below.


-
If the VLR has an IMSI record for the MS marked "Subscriber Data Confirmed by HLR" the request is handled in the normal way, and after any necessary authentication and/or IMEI checking the record is marked "Confirmed by Radio Contact".


-
The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the VLR sets the indicator "Location Information Confirmed in HLR" to "Confirmed".


For this MS, VLR restoration is complete.


4.2.6
Outgoing LMU Request (GSM only)

An outgoing request (CM ServiceRequest) for LCS from an LMU causes the VLR to check its IMSI record for that LMU.


-
If the LMU is unknown in this VLR (i.e. the VLR has no IMSI record for the LMU) or there is an IMSI record marked "Subscriber Data Not Confirmed by HLR" the outgoing request is rejected with error cause "Unidentified Subscriber". This causes the LMU to initiate the location registration procedure described below.


-
If the VLR has an IMSI record for the MS marked "Subscriber Data Confirmed by HLR" and “Location Information not Confirmed in SMLC”, the outgoing request is rejected with the error cause “Not registered in SMLC”. This causes the LMU to initiate the location registration procedure described below.


-
If the VLR has an IMSI record for the MS marked "Subscriber Data Confirmed by HLR" and “Location Information Confirmed in SMLC”, the request is handled in the normal way, and after any necessary authentication and/or IMEI checking the record is marked "Confirmed by Radio Contact".


-
The VLR checks the indicator "Location Information Confirmed in HLR". If it indicates "Not Confirmed" the VLR starts an "Update Location" procedure to the HLR. When this procedure is successfully completed the VLR sets the indicator "Location Information Confirmed in HLR" to "Confirmed".


For this LMU, VLR restoration is complete.


4.2.7
Location Updating or IMSI Attach


A location registration request (location updating or IMSI attach) from an MS causes the VLR to check its IMSI record for that MS.


-
If the MS is unknown in this VLR (i.e. the VLR has no IMSI record for the MS) the VLR creates a skeleton IMSI record for the MS and sets the indicators "Confirmed by Radio Contact", "Location Information Confirmed in HLR" and "Subscriber Data Confirmed by HLR" to "Not Confirmed". If authentication is required, the VLR retrieves authentication data. When the radio contact with the Mobile Station is authenticated, the VLR sets the indicator "Confirmed by Radio Contact" to "Confirmed. The VLR then performs an "Update Location" to the HLR. If this is successful, the VLR sets the indicators "Location Information Confirmed in HLR" and "Subscriber Data Confirmed by HLR" to "Confirmed". For this MS, VLR restoration is complete.


-
If the VLR has an IMSI record for the MS, after successful authentication, if required, the VLR sets the indicator "Confirmed by Radio Contact" to "Confirmed". If the record is marked "Location Information Not Confirmed in HLR" or "Subscriber Data Not Confirmed by HLR" the VLR performs an "Update Location" to the HLR. If this is successful, the VLR sets the indicators "Location Information Confirmed in HLR" and "Subscriber Data Confirmed by HLR" to "Confirmed". For this MS, VLR restoration is complete.


-
If the VLR performs a successful “Update Location” and the IMSI record indicates an LMU with the indicator “Location Information Confirmed in SMLC” set to “Not Confirmed”, the VLR performs an “LCS Registration” to the SMLC associated with either the IMSI or serving cell of the LMU. If this is sucessful, the VLR sets the indicator “Location Information Confirmed in SMLC” to “Confirmed”. For this LMU, VLR restoration is complete.


12 Restoration of Data in an SMLC (GSM only)

12.1
Restart of an SMLC


When an SMLC restarts after a failure, it performs the following actions for those of its associated LMUs whose records have been affected by the fault:


· Reload all administered LMU data from non-volatile back-up


· Mark each LMU as “not registered”


· Reinitialize other temporary data for each LMU to indicate no ongoing measurement or diagnostic activities


· Send an “LCS Reset” message containing no LMU identifier to each VLR where an LMU may be currently served


Any VLR receiving an “LCS Reset” containing no LMU identifier shall reset the indicator “Location Information Confirmed in SMLC” to “Not Confirmed” for each LMU registered with this SMLC. The VLR shall also request the serving MSC for each affected LMU to release any LCS signaling connection to this LMU with the cause “Not registered in SMLC”.


While the “Location Information Confirmed in SMLC” indicator remains “not Confirmed” for any LMU, the VLR shall react to any outgoing request from the LMU as follows 


· For an outgoing request for LCS service, the VLR shall return an error response with cause “not registered in SMLC”. This shall cause the LMU to request a location update.


· For a  location update request, the VLR shall behave as for a normal MS. Once any location update to the HLR is completed successfully, or if no location update to the HLR is needed, the VLR shall perform an “LCS Registration” to the SMLC. If this is successful, the indicator “Location Information Confirmed in SMLC” shall be set to “Confirmed”.


After an “LCS Registration” has been successfully completed, the SMLC may send an LCS Information Request to the LMU containing an LCS O&M Reset command. On receipt of this, the LMU shall cancel all active LCS measurement and O&M tasks previously ordered by the SMLC.


For this LMU, data restoration in the SMLC is complete.


12.2
Data Restoration for a Specific LMU


An SMLC may restore data for a specific LMU when the data in the SMLC or LMU is considered unreliable (e.g. if there is no communication between the SMLC and LMU for a long time or if messages received by the SMLC are inconsistent with the LMU state kept by the SMLC). To restore data for a specific LMU, the SMLC shall send an “LCS Reset” containing the identity of the LMU to the current serving VLR or to every VLR that may serve the LMU. 


Any VLR receiving an “LCS Reset” containing a specific LMU identifier shall reset the indicator “Location Information Confirmed in SMLC” to “Not Confirmed” for this LMU and shall request the serving MSC to release any LCS signaling connection to this LMU with the cause “Not registered in SMLC”. Further actions by the MSC, LMU and SMLC are as described in section 12.1


13
Restoration of Data in an LMU (GSM only)

When an LMU restarts following a failure, it shall reinitialize all data concerning LCS measurement and O&M tasks to indicate that no tasks ordered by an SMLC are active. The LMU shall then perform an “IMSI Attach”. Other actions are for further study. 
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