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1. Introduction

In the last SA1 meeting (SA1#19), it was approved that it shall be possible for operators to have barring capability of LCS in release 6. The approved stage 1 CR is in S1-030277. This discussion paper proposes to introduce the operator determined barring procedures to LCS stage2 specification.

2. Discussion

2.1 Assumption

2.1.1 Storage node of subscription information relevant to barring for each mobile subscriber
Operator Determined Barring (ODB) has been specified for other services (CS calls, SMS, and Packet oriented service) in TS23.015. Considering consistency between the ODB capability of LCS and that of other services, it is preferable to apply the legacy ODB procedures to LCS. According to the current ODB specification, HLR stores the subscription information relevant to barring for each mobile subscriber and transfers the information to serving nodes (VLR/SGSN) and VLR/SGSN determines whether the mobile originating services are barred or not. Regarding the mobile terminating services, the HLR decides whether the mobile terminating services are barred or not.

Therefore also in LCS, it is preferable that HLR stores the subscription information relevant to barring and transfers the information to serving node if necessary.

2.1.2 ODB for non value added service

In the stage1 CR, followed requirement is specified.

For Emergency Services and other services where required by local regulatory requirements, and for PLMN operator Services, the location request shall be processed with the highest priority level regardless of the barring status of LCS.
Therefore location requests for non value added services (i.e. emergency services, other services where required by local regulatory requirements, and for PLMN operator services) should be processed regardless of ODB applicability for the target UE. The stage 2 specification must provide a mechanism which fulfill the above requirement. 

2.2 Proposed ODB procedures for LCS
2.2.1 MO-LR barring procedure

2.2.1.1 Application or Change of Barring in the HLR
To apply (or remove) ODB to (from) a subscriber, and the HLR transfers the ODB data of the subscriber to the VLR/SGSN using MAP Insert Subscriber Data.
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Figure 2.2.1.1: Transfer of ODB data of the subscriber to VLR/SGSN

2.2.1.2 Invocation of Barring
Barring of MO-LR is invoked in the VLR/SGSN. When the VLR/SGSN receive a MO-LR from the UE, the VLR/SGSN check the subscribed data of the UE and determine whether the MO-LR is barred or not. If the MO-LR is barred, the VLR/SGSN will return a negative response to the UE, with an appropriate error cause. 
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Figure 2.2.1.2: Barring of MO-LR

2.2.1.3 Relation between MO-LR barring and non value added services

MO-LR procedure relevant to non value added services is not specified in TS23.271, so it is not necessary to take non value added services into consideration.

2.2.2 MT-LR barring procedure

2.2.2.1 Barring node

Considering ODB features for other mobile terminating services (e.g. Barring of Incoming Calls or Mobile Terminated Short Messages), it seems most appropriate that MT-LR is barred by HLR when HLR receives Send Routing Information for LCS message. But there are two problems in this solution. First one is that the current SRI for LCS does not include LCS Client Type information, therefore a location request which target UE is applied ODB is barred even if LCS client type is Emergency Service, Lawful Intercept Service, or PLMN Operator Services. Second one is that if a GMLC already knows the network address of H-GMLC, VMSC/MSC server, or SGSN of the target UE, (e.g. from a previous location request), the GMLC may skip sending SRI for LCS to HLR, therefore HLR cannot apply barring to the MT-LR.

Therefore it is not applicable that MT-LR is barred by HLR.

There are two alternatives to solve these problems. Alternative 1 is that MT-LR is barred by VLR/SGSN. Alternative 2 is that MT-LR is barred by H-GMLC/PPR.

Barring node needs to store the ODB information for each mobile subscriber, and a mechanism to transfer the subscription information data from HLR to the barring node is necessary. Considering that, H-GMLC/PPR barring solution needs to specify new procedures to transfer subscription information data from HLR to H-GMLC/PPR. In contrast, VLR/SGSN barring solution only extends legacy barring data and does not need new procedures to transfer subscription information data from HLR by extending Insert Subscriber Data operations.

Because the impact of VLR/SGSN barring solution on legacy architecture is less than that of H-GMLC/PPR barring solution, it is appropriate that MT-LR is to be barred by VLR/SGSN.

2.2.2.2 Application or Change of Barring in the HLR

To apply (or remove) ODB to (from) a subscriber, the HLR transfers the ODB data of the subscriber to the VLR/SGSN using MAP Insert Subscriber Data. (Figure 2.2.1.1: Transfer of ODB data of the subscriber to VLR/SGSN)

2.2.2.3Invocation of Barring

Barring of MT-LR is invoked in the VLR/SGSN except that LCS Client Type (included in Provide Subscriber Location message) is Emergency Services, Lawful Intercept Services or PLMN Operator services. When the VLR/SGSN receive a MT-LR from a GMLC, the VLR/SGSN check the subscribed data of the target UE and determine whether the MT-LR is barred or not. If the MT-LR is barred, the VLR/SGSN will return a negative response to the LCS Client, with an appropriate error cause.
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Figure 2.2.2.3: Barring of MT-LR
2.2.3 Barring for NI-LR & PS-NI-LR

No barring procedure is necessary for NI-LR and PS-NI-LR, because NI-LR and PS-NI-LR procedures are used only for non value added services.
2.2.4 Barring for subscribers roaming in pre Rel-6 VLR/SGSN

When a subscriber is roaming in pre Rel-6 VLR/SGSN, the proposed ODB procedures are not applicable. Therefore, if an operator wants to bar location requests (both of MO-LR and MT-LR) for the subscriber roaming in pre Rel-6 network, it is necessary to remove the subscriber data relevant to LCS from the VLR/SGSN. Because HLR receives the LCS capability information from VLR/SGSN, it is possible for HLR to determine whether the subscriber data shall be removed from VLR/SGSN or the HLR shall send the ODB information to the VLR/SGSN. However, if the subscriber data is removed from VLR/SGSN, the location request is barred even if LCS Client Type is PLMN Operator services.
2.3 ODB Category for LCS

ODB categories (e.g. barring of all outgoing calls, barring of all international outgoing calls, and so on) for other services (CS calls and Packet oriented service) are specified in TS22.041. So it is necessary to introduce the new ODB categories for LCS to the TS24.041. Following categories should be specified.

Barring of all MO-LRs

Barring of all MT-LRs

It may be necessary to ask SA1 what kinds of ODB categories are needed for LCS.

3. Conclusion

In this paper, we proposed to introduce;

· barinng procedures described in this ducument into stage2 LCS specification (TS23.271) and ODB specification (TS23.015);
· ODB categories described in this ducument into stage2 LCS specification (TS23.271) and ODB specification (TS23.015). And it is necessary to report this SA2 opinion to SA1, and to ask to introduce these ODB categories in stage1 ODB specification (TS22.041).
If these proposals are agreeable, we would like to input corresponding CRs to the next SA2, SA1 and CN4 meetings.
3.1 Date of Next Meetings
SA1#19

7 - 11 April 2003,
Seoul, Korea
SA2#31

7 - 11 April 2003,
Seoul, Korea
CN4#19

19 - 20 May 2003,
San Diego, U.S.A
1. Common procedure for CS and PS MT-LR
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