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Abstract of the contribution: This contribution discusses issues related to LCS based Cell-ID provision solution, and proposes updates to this solution.
1. Introduction

This contribution discusses several issues related to LCS based solution and proposes some solution to improve the drawbacks.
2. Discussion

Several issues are observed to the LCS based Cell-ID provision solution:

ISSUE 1: How to select appropriate serving node for location query when more than one are stored in HSS

UE may register to more than one serving nodes (e.g. MSC/SGSN/MME), thus HSS will provide all these serving nodes to GMLC. When receiving more than one serving nodes from HSS, GMLC may initiate concurrent or sequential location requests towards these serving nodes, this method seems less efficiency.

If the GMLC can get information of the RAT which the UE latest camps on, GMLC can select appropriate serving node and avoid initiate complex location procedures to different serving node concurrently/sequentially. 
For MO case, P-CSCF is able to query RAT information from PCRF, or UE may provid RAT information. This has already described in S2-105880 from NTT DOCOMO.
For MT case, TADS information stored in HSS includes the latest active RAT of the UE and which can help the GMLC to select appropriate serving node. Before GMLC queries the HSS for serving nodes, SCC AS has already queried the HSS for TADS information, and such TADS information can help GMLC/HSS to make decision of appropriate serving node for location query. 

ISSUE 2: Which IMS node is appropriate to query Cell-ID from GMLC

Both P-CSCF and S-CSCF can be enhanced to query Cell-ID from GMLC. In non roaming case, there is no difference for whether the P-CSCF or S-CSCF initiates Cell-ID query, from the perspective of LCS procedure. And in roaming case, it seems better that P-CSCF which is located in VPLMN initiats Cell-ID query.
Advantages of P-CSCF performing Cell-ID query in roaming case (homogenous network roaming case): 
(1) P-CSCF can check and decide whether to trigger Cell-ID query, before initiates the location query.
In section 4.2 of TR23.842, restriction for retrieval of Cell-ID belonging to VPLMN is described below:
Transfer of Cell-ID information between different networks is not required when the PLMN is not an equivalent PLMN. In case the UE to be located is camped on a visited network (that is not an equivalent PLMN to the HPLMN), only the identity of the visited PLMN ID where the UE is registered for bearer services is required to be provided to the IMS nodes in the HPLMN. In all cases, the Cell-ID needs to be provided to IMS nodes in the VPLMN when the UE to be located is camped on that same VPLMN or equivalent PLMN to the VPLMN.
Currently, in LCS procedure, there is no restriction for provision of VPLMN Cell-ID to HPLMN. If S-CSCF obtains VPLMN Cell-ID via H-GMLC, it could not apply this restriction. P-CSCF can check if UE is roaming and decide to perform Cell-ID query.
(2) Considering EMC support, P-CSCF can easily be enhanced to support both EMC and normal IMS session
In EMC deployment, E-CSCF usually co-locates with P-CSCF. The LCS based solution is not only applied to EMC, but also to normal IMS sessions. It is easy to support both EMC and normal IMS session, if P-CSCF is enhanced with the capability of Cell-ID query.

(3) If both LCS based solution and PCC based solution are adopted, it is appropriate that P-CSCF performs Cell-ID query.

To accelerate the Cell-ID provision, especially in roaming case, MME can forward the observed Cell-ID to GMLC located in serving network (i.e. V-GMLC in roaming case, H-GMLC in non-roaming case). Such enhancement is similar with the NI-LR procedure for EMC (i.e. when MME detects emergency attach), MME can consequently send the location information to GMLC in serving network. Based on the same principle, MME can provide Cell-ID to GMLC according to the instruction of subscription data (e.g. indication show this is an IMS UE), or when detecting the IMS signalling bearer activation. Such enhancement is able to make GMLC aware of the Cell-ID prior to the P-CSCF query.
3. Proposal

Proposal 1:

UE’s current RAT type or HSS stored TADS information is useful for GMLC to select appropriate serving node to initiate location procedure, and such information should be taken into account.
Proposal 2:

P-CSCF is proposed to be the node who queries the GMLC for Cell-ID.

Proposal 3: 

MME forwards Cell-ID to GMLC, according to instruction of UE subscription or when detecting IMS signalling bearer activation.

Changes due to above analysis are proposed to TR23.842.
**************************************************** FIRST CHANGE ***************************************************

6.3
Direct Cell-ID provision from MME to GMLC
This alternative reuses LCS functionality for Cell-ID provision, only involving MME and GMLC . SLg interface between MME and GMLC needs to be enhanced to indicate the location request is only for Cell-ID retrieval. 

The figure below shows the architecture of this alternative. For Cell-ID level location information provision only, only the enhanced GMLC is needed to be deployed, i.e. there is no need to deploy E-SMLC.
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Figure 6.3-1 LCS based Cell-ID Provision without E-SMLC involved
The SLg interface will be enhanced to allow GMLC only request subscriber’s Cell-ID from MME, without E-SMLC involved. This will be done by an explicit Cell-ID request indication in Provide_Location_Request (PLR) message sent from GMLC to MME. The MME shall be aware of this indication, and directly responds with a Provide_Location_Answer (PLA) message to the GMLC, including the Cell-ID of requested subscriber.

If receiving PLR message which indicates only Cell-ID is requested, the MME shall not initiate SLs procedure to E-SMCL. Hence, the Cell-ID provision procedure will be accelerated as there is no complex location procedure involved (e.g. no further LPP procedure between E-SMLC and UE, or LPPa procedure between E-SMLC and eNodeB).

Such explicit Cell-ID request indication can be an individual parameter (e.g. Cell-ID-Only) in PLR message, or be a sub-parameter in LCS-QoS AVP.

Common MT-LR procedures defined in TS23.271 [6] is used by GMLC to find the serving MME, the requesting GMLC may interact with HSS for obtaining the serving node (e.g. MME). For emergency service, the NI-LR is utilised for location provision.
If more than one serving nodes (e.g. MSC/SGSN/MME) are stored in HSS, certain information (e.g. UE’s current RAT information, or HSS stored TADS information) can be utilized to select appropriate serving node for location query.

The MI interface is utilized with enhancement to indicate that only Cell-ID is requested. When receiving IMS signalling, the E/P-CSCF retrieves subscriber’s Cell-ID information via MI interface from the Location Retrieval Function (LRF) which may be internally provided by the GMLC. The E/P-CSCF may act as LCS client to request Cell-ID information directly from GMLC, using the enhanced Le interface which allows LCS client requesting subscriber’s Cell-ID only.
To accelerate the Cell-ID provision, especially in homogenous network roaming case, MME can forward the observed Cell-ID to GMLC located in serving network (i.e. V-GMLC in roaming case, H-GMLC in non-roaming case). Such enhancement is similar with the NI-LR procedure for EMC (i.e. when MME detects emergency attach), MME can consequently sends the location information to GMLC in serving network. Based on the same principle, MME can provide Cell-ID to GMLC according to the instruction of subscription data (e.g. indication show this is an IMS UE), or on detection of the IMS signalling bearer activation. Such enhancement is able to make GMLC aware of the Cell-ID prior to the P-CSCF query.

In this alternative, the E/P-CSCF can obtain Cell-ID information before PSAP selection.
Editor’s Note: This solution could also be applied to UTRAN with similar changes.
**************************************************** END OF CHANGE *************************************************
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