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Introduction

According to WI LCS2-GMLC SA2 should investigate provisioning of an inter-GMLC interface for Rel 6 (denoted Lr interface). Recently a draft CR prepared by Vodafone (other companies have contributed as well) has been discussed. The new GMLC-GMLC interface actually leads to a new ‘reference’ architecture in LCS.

There are several reasons why the Lr interface has been proposed:

1. Privacy Control in the HPLMN

2. Charging records made in the HPLMN

3. Flexible addition of new enhanced privacy features in HGMLC/PPR. 

4. To accommodate pre-standard solutions (e.g. various CAMEL ATI solutions) so that roaming is possible with such networks

5. Allows ‘local content’ as part of roaming agreements

Inter-working with older releases should be addressed clearly in the proposed architecture and in the accompanying sequence diagram and sequence descriptions. Inter-working with pre-Rel-6 networks shall be possible even after introducing the Lr interface. It should be studied whether the Lr interface is an optional or mandatory interface for Rel-6. Nokia thinks that the issues 4. and 5. in the list above have not been emphasized in the discussion as justifications for the Lr interface.

Therefore, Nokia believes it is of great importance that all the possible scenarios are developed and checked against the reference architecture. This document presents a number of different roaming scenarios over the proposed Lr interface. It should be noted that the list of scenarios might not be totally exhaustive and they might not represent the intention of the CR in question, but rather reflects one interpretation of the Lr interface. However, this interpretation should be discussed and agreed within SA2.
Proposal

The developed scenarios described below show that there are several possibilities to approach the signalling sequences. Therefore, it is proposed that the scenarios are checked and discussed in the LCS drafting session. The developed scenarios could be included in an appendix to TS 23.271.

Currently there are several items that need further study and which potentially affect the message sequences:

· Inter-working with earlier releases

· Lr interface optional or mandatory for Rel 6

· Lg vs. Lr when both interfaces are technically available in the message sequence.

· Where are the periodic and deferred MT-LR handled

Roaming Scenarios

For the present document following assumptions apply:

· “LCS Compliant” means that standard LCS procedures like SRI + PSL are supported with SMLC in the access network and GMLC connected with Le, Lg and Lh interface, as specified in Rel 5 and earlier releases

· “Non-LCS Compliant” means that standard LCS procedures as specified in Rel 5 and earlier releases are not supported in the network (see picture below)

The figure below shows a typical non-LCS compliant deployment where the SMLC functionality is associated with the GMLC. ‘Raw’ location parameters are received from the network using ATI or some other mechanism. The common denominator for these deployments is that standard Lg interface is not supported.
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· Lr interface is only applicable when all involved GMLCs are Rel 6 compliant, i.e. a Rel 6 compliant GMLC should follow Rel 5 and earlier procedures if the peer GMLC is not Rel 6 compliant.

· In the following scenarios the visited GMLC is only used in the situation when the visited network is non-LCS compliant. This could be also the case when local content is wanted.

Visited Network LCS compliant/LCS Client in VPLMN

Scenario description
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1) An LCS Client sends a location request to a R-GMLC, which happens to be in this case in the.VPLMN serving the UE. In this case the V-GMLC coincides with the R-GMLC. The R-GMLC verifies the identity of the LCS client and its subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address of the target UE to be located and the LCS QoS from either subscription data or data supplied by the LCS client. For a call related location request, the GMLC obtains and authenticates the called party number of the LCS client.
2) R-GMLC sends a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this UE. This is to obtain the UE’s home GMLC (H-GMLC) address for further routing enquiries and privacy checking.

Editor´s note: The use of the PDP address for identifying the subscriber is ffs.

3) The HLR/HSS verifies that the calling party SCCP address of the R-GMLC corresponds to a known GSM/UMTS network element, not in the HPLMN, that is authorised to request UE location information. The HLR/HSS then returns the H-GMLC address.

4) The R-GMLC forwards the authenticated LCS service request directly to the H-GMLC via the Lr interface for privacy checking. The R-GMLC is authenticated by the H-GMLC. Optionally the V-GMLC may include an indication of LCS capability. H-GMLC performs privacy checks, which may reject, authorize or conditionally authorize the location service request.
5) H-GMLC requests routing information from the HLR/HSS for the target UE. The response includes the address to the VMSC/SGSN, the return address of the V-GMLC and optionally an indicator of the LCS capabilities in the VPLMN.

6) The HLR/HSS verifies that the calling party SCCP address of the H-GMLC corresponds to a known GSM/UMTS network element, in the HPLMN, that is authorised to request UE location information. The HLR/HSS then returns the current V-GMLC address together with the VMSC and/or SGSN address and optionally an indicator of the LCS capabilities in the VPLMN, and whichever of the IMSI and MSISDN was not provided in step (5) for the particular UE.

Note: The HLR may prioritise between the MSC/VLR or SGSN address sent to the H-GMLC. The prioritisation might be based on information received from SGSN and/or MSC/VLR concerning the UE’s capabilities for LCS. Other priority criteria are for further study.

7) Depending on VPLMN LCS capability H-GMLC performs a MAP-PROVIDE-SUBSCRIBER-LOCATION to the VMSC/SGSN provided in the MAP-SEND-ROUTING-INFORMATION-FOR-LCS response from HLR or to the V-GMLC. In this particular scenario the VPLMN supports LCS so the H-GMLC sends the PSL to the VMSC/SGSN in the VPLMN.

8) Generic MT-LR CS and PS procedures as described in 9.1.1 of TS 23.271.

9) The location estimate or an error is returned with suitable cause indication in the PSL response to the H-GMLC. If the privacy checks in step 7 resulted in a conditional authorization the privacy constraints are re-checked based on the achieved location estimate. The VMSC/SGSN may record any inter-network revenue charges.

10) The H-GMLC returns a LCS Service Response over the Lr interface to the R-GMLC. If originally requested the H-GMLC may convert the location estimate into some local coordinate reference system depending on H-GMLC capability and support for the requested coordinate reference system. The H-GMLC may record billing information for any inter-network revenue charges.

R-GMLC sends the location service response to the LCS client. If the LCS client requires it, the R-GMLC may first transform the location estimate expressed in a universal coordinate reference system provided by the SGSN or MSC/MSC server into some local coordinate reference system. Additionally the R-GMLC may add any Value Added content to the location service response if supported by the R-GMLC and so requested by the LCS Client. The R-GMLC may record billing for both the LCS client and any inter-network revenue charges.Note:  In that case the R-GMLC is also acting as a V-GMLC.

Visited Network LCS compliant/LCS Client in HPLMN

Scenario description

[image: image3.wmf] 

                              HPMLN 

 

HGMLC

 

2G

-

 

MSC

 

3G

-

 

SGSN

 

2G

-

 

SGSN

 

MSC

 

server

 

GERAN

 

UTRAN

 

UE

 

Lg

 

Gb

 

A

 

Lg

 

Le

 

Iu

 

HSS 

HLR

 

Iu

 

Iu

 

Lg

 

Um

 

Uu

 

   Lg

 

Lh

 

External LCS

 

Client

 

Iu

 

                              VPMLN 

 

2G

-

 

MSC

 

3G

-

 

SGSN

 

2G

-

 

SGSN

 

MSC

 

server

 

GERAN

 

UTRAN

 

Lg

 

Gb

 

A

 

Lg

 

Iu

 

Iu

 

Iu

 

Lg

 

   Lg

 

Iu

 


	



1) An LCS Client sends a location request to a GMLC denoted H-GMLC in the HPLMN serving the UE. In this case the R-GMLC coincides with the H-GMLC as shown in figure 1. The H-GMLC verifies the identity of the LCS client and its subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address of the target UE to be located and the LCS QoS from either subscription data or data supplied by the LCS client. For a call related location request, the GMLC obtains and authenticates the called party number of the LCS client. The H-GMLC performs privacy checks, which may reject, authorize or conditionally authorize the location service request. 

2) The H-GMLC sends a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this UE to obtain the address of the VMSC/SGSN serving the target UE.

Editor´s note: The use of the PDP address for identifying the subscriber is ffs.

3) The HLR/HSS verifies that the calling party SCCP address of the H-GMLC corresponds to a known GSM/UMTS network element, in the HPLMN, that is authorised to request UE location information. The HLR/HSS then returns the VMSC/SGSN address serving the target UE and V-GMLC address. The response may contain an indication whether Lr or Lg interface is required to be used.

4) Depending on VPLMN LCS capability H-GMLC performs a MAP-PROVIDE-SUBSCRIBER-LOCATION to the VMSC/SGSN provided in the MAP-SEND-ROUTING-INFORMATION-FOR-LCS response from HLR or to the V-GMLC if the VPLMN doesn’t support standard LCS (pre Rel 6). In this particular scenario the VPLMN supports LCS so the H-GMLC sends the PSL to the VMSC/SGSN in the VPLMN.

5) Generic MT-LR CS and PS procedures as described in 9.1.1 of TS 23.271.

6) The location estimate or an error is returned with suitable cause indication in the PSL response to the H-GMLC. If the privacy checks in step 1 resulted in a conditional authorization the privacy constraints are re-checked based on the achieved location estimate. The VMSC/SGSN may record any inter-network revenue charges.

7) H-GMLC sends the location service response to the LCS client. If the LCS client requires it, the H-GMLC may first transform the location estimate expressed in a universal coordinate reference system provided by the SGSN or VMSC into some local coordinate reference system. Additionally the H-GMLC may add any value added content to the location service response if supported by the H-GMLC and so requested by the LCS Client. The H-GMLC may record billing for the LCS client.

Visited Network non-LCS compliant/LCS Client in HPLMN

Scenario description
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1) An LCS Client sends a location request to a GMLC denoted H-GMLC in the HPLMN of the taget UE. In this case the H-GMLC coincides with the R-GMLC as shown in figure 1. The H-GMLC verifies the identity of the LCS client and its subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address of the target UE to be located and the LCS QoS from either subscription data or data supplied by the LCS client. For a call related location request, the GMLC obtains and authenticates the called party number of the LCS client. The H-GMLC performs privacy checks, which may reject, authorize or conditionally authorize the location service request.

2) H-GMLC sends a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this UE. This is to obtain the address of the VMSC/SGSN or V-GMLC in case of a visited network, which doesn’t support LCS procedures.

Editor´s note: The use of the PDP address for identifying the subscriber is ffs.

3) The HLR/HSS verifies that the calling party SCCP address of the G-GMLC corresponds to a known GSM/UMTS network element, in the HPLMN, that is authorised to request UE location information. The HLR/HSS then returns the VMSC/SGSN address or the V-GMLC address. In this scenario the visited network does not support standard LCS procedures so the V-GMLC should be used.

Note: In case of a pre-Rel 6 network the HLR is only capable of returning the VMSC/SGSN address and in this case the Location Request send from the H-GMLC in the Lg interface to the VMSC/SGSN will fail

4) The H-GMLC forwards the authenticated and authorized LCS service request to the V-GMLC via the Lr interface. The H-GMLC is authenticated by the V-GMLC.
5) The target UE is positioned, by some non-LCS compliant positioning procedures.

6) The V-GMLC returns a LCS Service Response over the Lr interface to the H-GMLC. If originally requested the V-GMLC may convert the location estimate into some local coordinate reference system depending on V-GMLC capability and support for the requested coordinate reference system. Additionally the V-GMLC may add any Value Added content to the location service response if supported by the V-GMLC and so requested by the LCS Client. The V-GMLC may record billing information for any inter-network revenue charges.

7) If the privacy checks in step 1 resulted in a conditional authorization the privacy constraints are re-checked based on the achieved location estimate. H-GMLC sends the location service response to the LCS client. If the LCS client requires it, the H-GMLC may first transform the location estimate expressed in a universal coordinate reference system provided by the SGSN or MSC/MSC server into some local coordinate reference system. Additionally the H-GMLC may add any value added content to the location service response if supported by the H-GMLC and so requested by the LCS Client.
Visited Network non-LCS compliant/LCS Client in VPLMN

Scenario description
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1) An LCS Client sends a location request to a GMLC denoted V-GMLC in the VPLMN serving the UE. In this case the V-GMLC coincides with the R-GMLC. The R/VGMLC verifies the identity of the LCS client and its subscription to the LCS service requested and derives the MSISDN or IMSI or PDP address of the target UE to be located and the LCS QoS from either subscription data or data supplied by the LCS client. For a call related location request, the GMLC obtains and authenticates the called party number of the LCS client.

2) R/V-GMLC  sends a SEND_ROUTING_INFO_FOR_LCS message to the home HLR/HSS of the target UE to be located with the IMSI, PDP address or MSISDN of this UE. This is to obtain the UE’s home GMLC (H-GMLC) address for further routing enquiries and privacy checking.

Editor´s note: The use of the PDP address for identifying the subscriber is ffs.

3) The HLR/HSS verifies that the calling party SCCP address of the R/V-GMLC corresponds to a known GSM/UMTS network element, not in the HPLMN, that is authorised to request UE location information. The HLR/HSS then returns the H-GMLC address.

Note: If the HLR in the HPLMN is a pre Rel-6 HLR then the VMSC/SGSN address is returned. It should be studied how the routing is done in this case. 

4) The R/V-GMLC sends the LCS service request to the H-GMLC via the Lr interface for privacy checking. The V-GMLC is authenticated by the H-GMLC. The R/V-GMLC may optionally include its return address.

5) H-GMLC performs privacy checks, which may reject, authorize or conditionally authorize the location service request. If the LCS Service request is authorized H-GMLC sends a SEND_ROUTING_INFO_FOR_LCS to the HLR.

6) The HLR returns the VMSC/SGSN address.

7) H-GMLC sends LCS service request to R/V-GMLC including the VMSC/SGSN address.

8) The target UE is positioned, by some non-LCS compliant positioning procedures.

9) R/V-GMLC sends a LCS service response over the Lr interface to the H-GMLC and the privacy constraints are re-checked based on the achieved location estimate. The VMSC/SGSN may record any inter-network revenue charges.

10) The H-GMLC sends a LCS service response over the Lr interface to the V-GMLC. The H-GMLC may record billing information for any inter-network revenue charges.

11) R/V-GMLC sends the location service response to the LCS client. If the LCS client requires it, the R/V-GMLC may first transform the location estimate expressed in a universal coordinate reference system provided by the SGSN or MSC/MSC server into some local coordinate reference system. Additionally the R/V-GMLC may add any value added content to the location service response if supported by the R/V-GMLC and so requested by the LCS Client. The R/V-GMLC may record billing for both the LCS client and any inter-network revenue charges.
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