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Abstract of the contribution: This contribution proposes to merge solutions in 6.3 and 6.5 which are both location based Cell-ID provision solution. In addition this contribution proposes to solve several FFS.
Discussion
Main changes:
1. Merge and re-paragraph the solution
1) 6.3.1 overview, only address the principles and high level procedures
- Simplify the architecture figure
- Only keep CSCF in IMS part
- Include UTRAN nodes

- Move multiple serving nodes parts to 6.3.2
- Move MME push Cell-ID to GMLC on first detection of IMS signalling / voice bearer, to 6.3.3
2) New 6.3.2, address the procedure between GMLC and SGSN/MME.
- Add procedure flow

3) New 6.3.3, address the MME push Cell-ID to GMLC on first detection of IMS signalling / voice bearer.
- Text from original section with editorial changes

- Add procedure flow
4) New 6.3.4, from original 6.5, simplify the description due to some overlap with 6.3.1.
2. Solve FFS
1) FFS related to multiple serving node selection
Editor’s Note: If the GMLC gets more than one serving nodes from HSS (e.g. HSS returns multiple serving nodes such as MSC/SGSN/MME), how the GMLC selects the serving node / how to perform location query procedure is FFS.
Currently the HSS can prioritize the returned serving node list, and the prioritization criteria are implementation dependent. For MT case, the HSS may have already got the TADS information and can use this information to do the prioritization.
In 6.3.2, the text below is described to solve this FFS, yellow highlighted is the new text:
Common MT-LR procedures defined in TS23.271 [6] is used by GMLC to find the serving nodes (e.g. SGSN/MME), the requesting GMLC may interact with HSS for obtaining the serving nodes (e.g. SGSN/MME). If multiple serving nodes addresses are returned by the HSS, the GMLC will select the serving node based on local policy (e.g. the top of the return list). When sending multiple serving nodes, the HSS may prioritize the serving node list by using internal information (e.g. stored TADS information), certain prioritization instruction may be carried together.
2) FFS related to MME forwardly pushing Cell-ID to GMLC on first detection of IMS signalling / voice bearer, to pre-establish connection to GMLC
Editor’s Notes: With this approach, the operator is not able to filter the reports based on the types of IMS calls, enhancements are FFS. If there are multiple GMLCs deployed, how the IMS entity selects the same GMLC which is the MME selected is FFS.
The aim for MME to push the Cell-ID to GMLC is to pre-establish connection with GMLC before the IMS nodes query GMLC, so that there is no complex procedure for the GMLC to query serving nodes (e.g. SGSN/MME) from HSS since it has already known the SGSN/MME. 
The IMS nodes still have the control on when and what condition to query GMLC for Cell-ID, hence “the operator is not able to filter the reports based on the types of IMS calls” is not appropriate.
In this enhancement of MME pushing Cell-ID to GMLC, the IMS nodes shall select the same GMLC as the SGSN/MME HAS selected. The GMLC selection criteria are handled by LCS specification, and currently in emergency case the MME can forward the location information to GMLC during emergency attach, which is described in TS 23.271 section 9.1.17 from R9.
In 6.3.3, the text below is described to solve this FFS, yellow highlighted is new text:

The IMS nodes shall select the same GMLC as the SGSN/MME selected, which follows the same principle as EPC-NI-LR procedure used for emergency case described in TS 23.271 section 9.1.17.
3. Other editorial corrections
Proposal

It is proposed to merge 6.3 with 6.5, and update the related issues.

*************************************************FIRST CHANGE*******************************************************

6.3
LCS based location provision
6.3.1
Overview
This alternative reuses LCS functionality for location information (i.e. Cell-ID) provision, only involving MME and GMLC . SLg interface between MME and GMLC are 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 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 is 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. 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. 
When receiving PLR message which indicates only Cell-ID is requested, the MME shall not initiate SLs procedure to E-SMCL. Instead the MME sends back Provide_Location_Answer (PLA) message to GMLC, only including the Cell-ID of requested subscriber but no detail geography location information. As a result, 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).





The MI interface is utilized with enhancement to indicate that only Cell-ID is requested. When receiving IMS signalling, the IMS nodes (e.g. 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. Another option is, the IMS modes (e.g. 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.


With the enhancement to LCS procedure, this alternative can be used for the Cell-ID provision for PSAP selection, localized service call routing, and normal IMS call.
This procedure could also be applied to UTRAN with similar changes.
6.3.2
Procedure between GMLC and Serving Nodes
The figure below shows the detailed procedure between GMLC and serving node (e.g. SGSN/MME). In this procedure, GMLC requires only Cell-ID from SGSN/MME without triggering LCS procedures to SMLC/E-SMLC.
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Figure 6.3-1 Location procedure between GMLC and SGSN/MME
Step 1. The IMS node (e.g. P-CSCF/E-CSCF) decides to retrieve UE location information (i.e. Cell-ID). A location request is sent from IMS node to LRF/GMLC, including a Cell-ID request indication.
Step 2. After receiving the Location request, the LRF transfers the location request to GMLC internally. The GMLC sends Provide_Location_Request (PLR) message to SGSN/MME, carrying a Cell-ID request indication.
Common MT-LR procedures defined in TS23.271 [6] are used by GMLC to find the serving nodes (e.g. SGSN/MME) . The requesting GMLC may interact with HSS for obtaining the serving nodes (e.g. SGSN/MME). If multiple serving nodes’ addresses are returned by the HSS, the GMLC will select the serving node based on local policy (e.g. the top of the return list). When sending multiple serving nodes, the HSS may prioritize the serving node list by using internal information (e.g. stored TADS information), and certain prioritization instruction may be carried together.
For emergency service, the NI-LR is used for location provision. For UICC-less case, retrieving of the serving node address in HSS is not supported.
Step 3. The SGSN/MME may interact with RAN node to retrieve updated Cell-ID.
Step 4. The SGSN/MME responds with Privide_Location_Answer (PLA) message to GMLC, only including the Cell-ID of the UE.
Step 5. The GMLC/LRF forwards the location information to the IMS node.
6.3.3
Pre-establish connection between GMLC and serving node
This procedure pre-establishes connection between SGSN/MME and GMLC, making the GMLC aware of the Cell-ID prior to the location query from IMS nodes. Subsequent location query from GMLC can directly go to SGSN/MME without querying HSS for serving nodes.

In non-emergency case, SGSN/MME can push the Cell-ID to the GMLC on the first detection of IMS signalling bearer / voice bearer (i.e. QCI=5 or 1), according to the operator policy and/or the subscription instruction. In roaming case the Cell-ID is pushed to H-GMLC via V-GMLC.
The figure below shows the enhanced procedures:
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Step A1. The UE performs attach procedure.
Step A2. The SGSN/MME detects the initiation of IMS signalling / voice bearer. This may occur during the attach procedure, PDP/PDN connection procedure or dedicated bearer establishment procedure.
For IMS signalling over dedicated bearer, the SGSN/MME may detect both establishment and release of IMS signalling, and sends Cell-ID to GMLC accordingly.
Step A3. According to the local policy or subscription instruction, the SGSN/MME sends Provide Location message to GMLC, including current Cell-ID of the UE.
Step A4. The GMLC responds with Provide Location Response message. After step A4, the SGSN/MME and GMLC store the addresses for each other and pre-establish connection.
Step B1. Later on, the IMS node (e.g. P/E-CSCF) determines to initiate location query, e.g. on the IMS session establishment.
Step B2. The IMS node (e.g. P/E-CSCF) sends location request to LRF/GMLC, indicating Cell-ID is required.
The IMS nodes shall select the same GMLC as the SGSN/MME has selected, which follows the same principle as EPC-NI-LR procedure used for emergency case described in TS 23.271 section 9.1.17.
Step B3. The GMLC may interact with SGSN/MME to query updated Cell-ID information.
Step B4. After getting the Cell-ID of UE, the GMLC/LRF sends location response back, including the Cell-ID of UE.
**********************************************SECOND CHANGE*******************************************************


6.3.4
Procedures for localized call routing
This procedure is intended to be used for PSAP selection and localized services requiring special call routing where UE’s location information is needed before the IMS level procedure continues. It is assumed that the alternative described in 6.4 is used for other purpose, e.g. charging. It is also noted that the mechanism described in this section can be used for the case of SMS message delivery at IMS.

In this procedure, the E/S-CSCF can obtain the location information (e.g. Cell-ID) before selecting the correct PSAP or the destination of the call routing.

Editor’s Note: The support of localized service based on terminating user location is FFS.
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Figure 6.3-4 LCS based Location Provision Architecture 
Editor’s Note: It is FFS whether functionality of the S-CSCF - LRF Interface and E-CSCF - LRF Interface is the same.
The information flow of this procedure is described below.
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Figure 6.5-2 Location information provision for the special call routing based on the originating UE location
During the AF session establishment, P-CSCF obtains the RAT type information where UE is currently camping on.

A1. The P-CSCF detects the AF session establishment trigger, e.g. IMS registration.
A2. The P-CSCF sends the session establishment message (AA Request) to the PCRF requesting RAT type information if such is detected by the PCRF.
A3. The PCRF sends the session establishment ack message (AA Answer) to the P-CSCF indicating current RAT type information.
Note: PCRF updates the P-CSCF of RAT type information if RAT change event occurs, e.g. IDLE mode mobility.
With these steps, P-CSCF maintains the current RAT information while UE is in ACTIVE state (P-CSCF may also obtain current RAT information in IDLE mode if ISR is not active).
B1.
 The UE sends an INVITE to the P-CSCF. This message contains an emergency indication if it is for emergency call.

B2. P-CSCF forwards the INVITE message to S-CSCF. If P-CSCF detects the call is an emergency call, the INVITE message is forwarded to the E-CSCF, instead. In sending INVITE message, P-CSCF sets the network obtained RAT type information where UE is currently connected.

Editor’s Note: It is FFS how to handle the case where UE moves to the different RAT after stepB2.
B3. In order to select the correct routing destination, e.g. PSAP, E/S-CSCF requests UE’s location information to LRF/GMLC. This information indicates RAT type information where UE is currently connected and what type of location information is needed, e.g. Cell ID or location estimate.
Note: This step requires the modification to the Rel9 Ml IF.
B4.
 LRF/GMLC queries the serving node(s) of the UE.

B5.
 LRF/GMLC answers the serving node(s) information of the UE. The answer may contain multiple serving nodes information according to the registration status.

B6.
 LRF/GMLC selects the the serving node address based on RAT type information received in stepB3, and sends the Provide Subscriber Location indicating the Cell ID is requested.

B7.
 MME performs the Location Reporting procedure to the eNodeB and obtain latest Cell ID information. This step may be skipped based on operator configuration and/or regulatory requirements. If Location Reporting procedure is not performed, the MME returns the stored Cell ID in step B8.
B8.
 MME sends Provide Subscriber Location ack and informs the obtained Cell ID information to the LRF/GMLC.
B9.
 LRF/GMLC reports the Cell ID information received in step B8.
Note: This step requires the modification to the Rel9 MI Interface.
B10. E/S-CSCF selects the correct routing destination based on the Cell ID of the UE.
After these procedures, the call establishment procedure is continued, i.e. TS23.167 [3] for the emergency and TS23.228 [7] for the localized service.
**********************************************THIRD CHANGE*******************************************************

6.5
void

<void>
********************************************END OF CHANGE**********************************************************
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