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A GMLC or eSMLC may not serve an entire network.  After a MME handover, positioning may no longer be possible through the initial GMLC or eSMLC.  Therefore, the old MME needs to report the new MME address to the GMLC and depending on the architecture alternative, the eSMLC needs to be notified.  If either the GMLC or eSMLC has changed, the new GMLC or eSMLC serving the new MME can be invoked.  Additionally, it is the old MME that reports the address of the new MME to the GMLC.  This change is proposed over the current documented procedure since the new MME may not be configured in the old GMLC and the new MME may not be configured for the initial GMLC. Similar changes have been proposed for Inter-RAT SGSN/MME relocations.
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Start of Change 1
NOTE TO EDITOR – All of change 1 is new text/sections for the TR.
6.1.3.5.x Alternative 2: Source MME/SGSN notification of MME/SGSN Relocation
6.1.3.5.x.A
Introduction for source MME/SGSN notification of MME/SGSN Relocation
For a CS capable legacy PSAP, location continuity for an emergency call means preserving the ability to deliver an initial position estimate and subsequent updated position estimates to the PSAP following handover in a manner transparent to the PSAP. For future IP capable PSAPs, the same definition applies if the PSAP-PLMN interaction remains as defined in TS 23.167. In both cases, the PSAP will need to continue interacting with the same LRF/GMLC and using the same correlation information before and after handover. That implies anchoring location support in a particular LRF (which may be associated with a particular GMLC or multiple GMLCs) and ensuring that the LRF can continue to obtain location information directly or indirectly from any new entities on the access side – e.g. MSC, SGSN, MME – that arise as a result of handover. This requirement can be supported if the identity (e.g. address) of any such new entity is provided to or obtained by the GMLC immediately following a handover.

In the particular case of an IMS based Emergency Call over LTE, the GMLC needs to know the identity of the MME serving the UE. To maintain this knowledge following an MME relocation, it is possible that the GMLC could query the HSS. But this is not a desirable solution for location of emergency calls because it would require support not just from the HSS in the serving network but also from HSSs in the HPLMNs for any roaming UEs that were supported. Additionally, UEs without a subscription will not have HSS entries. To avoid the need for HSS support, it would be possible for the old MME to provide the address of the new MME to the GMLC/LRF following an MME relocation. The procedures used need to allow also for relocation between WCDMA and LTE and possibly in future (though not in Rel-9)  between 2G GPRS and LTE. One possible set of such procedures, applying to all three architectures, are described in the figures below.

Note that location continuity differs from positioning continuity which concerns the ability to continue with a particular positioning method following different types of handover. The procedures described here imply that for UE assisted and UE based positioning this architecture alternative may provide positioning continuity for both intra-MME eNode B relocation and inter-MME relocation within the same PLMN EPS due to E-SMLC association with the GMLC but not a particular MME.  Note: Positioning during handovers may fail if positioning messages sent mid-handover do not get to the destination (UE or eSMLC) or if the new MME is served by another E-SMLC.
The following procedures assume that the same E-SMLC and GMLC can support multiple MMEs and the MME interfaces to a single GMLC. If that is not the case, modified procedures (not shown here) would be needed.

6.1.3.5.x.B Support of E-UTRAN MME Relocation
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3. Rest of eNode B Handover and MME Relocation Procedure as in 23.401
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Figure 6.1-x – GMLC Updating for E-UTRAN MME Relocation

1. The old eNode B begins handover by sending an S1AP Handover Required message to the old MME as defined in TS 23.401.

2. The old MME sends a GTP-C Forward Relocation Request to the new MME as defined in TS 23.401 and includes context information the MME currently has for the UE. 

3. The rest of the eNode B handover and MME relocation procedure is performed as defined in TS 23.401.

4. After the relocation is complete, the old MME sends a Location Report to the GMLC/LRF carrying the UE identity and the new MME IP address. 

5. The GMLC/LRF returns a response.

6. The GMLC/LRF updates the E-SMLC with the address of the new MME if a location session is currently ongoing for the UE.
7. The E-SMLC sends a Location Update to the new MME and includes the address of the E-SMLC if a location session involving the E-SMLC is active for the UE
Note: If the GMLC or E-SMLC does not serve the new MME, ongoing positioning will be terminated and a new GMLC and/or E-SMLC invoked.  
6.1.3.5.x.C
UTRAN to E-UTRAN relocation

This procedure is compatible with the procedure referred to in TS 23.271 to support handover between SGSNs.
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Figure 6.1-x: GMLC Updating for UTRAN to E-UTRAN Relocation

1.
The old RNC begins relocation by sending a RANAP Relocation Required message to the old SGSN as defined in TS 23.401.

2.
The old SGSN sends a GTP-C Forward Relocation Request to the new MME as defined in TS 23.401 and includes context information the SGSN currently has for the UE. Per 
3.
The rest of the inter-RAT relocation procedure is performed as defined in TS 23.401. Per TS 23.271 section 9.4.5.3, any location session for the UE previously established by the GMLC on the old SGSN would be terminated by the SGSN.

4.
After the relocation is complete, the old MME sends a Location Report to the GMLC carrying the UE identity and the new MME IP address.

5.
The GMLC returns an acknowledgment.

Note: It is assumed that the same GMLC serves the new MME.  If not, the GMLC informs the LRF of the new MME so that the LRF could invoke the GMLC serving the new MME. The LRF/GMLC may initiate another positioning session with the new MME.
6.1.3.5.x.D
E-UTRAN to UTRAN Relocation

This procedure is compatible with the procedure referred to in TS 23.271 to support handover between SGSNs.
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Figure 6.1-x: GMLC Updating for E-UTRAN to UTRAN Relocation

1.
The old eNodeB begins handover by sending an S1AP Handover Required message to the old MME as defined in TS 23.401.

2.
The old MME sends a GTP-C Forward Relocation Request to the new SGSN as defined in TS 23.401 and includes context information the MME currently has for the UE. 
3.
The rest of the inter-RAT relocation procedure is performed as defined in TS 23.401.

4.
After the relocation is complete, the old MME sends a Location Report to the GMLC carrying the UE identity and the new SGSN address.

5.
The GMLC returns an acknowledgment response.

6.
 Similar to TS 23.271 section 9.4.5.3, the GMLC updates the E-SMLC if a location session is currently ongoing with an indication that the session must be aborted.
Note: It is assumed that the same GMLC serves the new SGSN.  If not, the GMLC informs the LRF of the new SGSN so that the LRF could invoke the GMLC serving the new SGSN. The LRF/GMLC may initiate another positioning session with the new SGSN.
Start of Change 2
6.1.3.6
Location Continuity for Emergency Call Handover between PS and CS Domains

For domain transfer of an emergency call between the CS and PS domains, the same basic requirement to support location continuity applies as for intra-PS domain handover.  Thus, location support should remain anchored in the same GMLC/LRF and, following any handover, the GMLC/LRF should be provided with or able to obtain the identity (e.g. address) of the appropriate new entities on the access side – e.g. MSC, SGSN, MME – from which location information may be obtained by direct or indirect means.

The ability to provide the GMLC with this information will depend on the particular solution for SRVCC or IMS service continuity used to support inter-domain handover and does not seem to be a property of the particular control plane solution used for EPS as long as that makes use of a GMLC/LRF in the EPC. Thus this should form part of the evaluation of alternative solutions for SRVCC and IMS service continuity.

Start of Change 3
NOTE TO EDITOR – All of change 3 is new text/sections for the TR.
6.2.3.5.y
Alternative 2: Source MME/SGSN notification of MME/SGSN Relocation
6.2.3.5.y.A
Introduction for source MME/SGSN notification of MME/SGSN Relocation
The procedures applicable here are nearly the same as those described for alternative #1 in section 6.1.3.5. The differences are as follows.

-  the old MME must terminate any location procedure that the GMLC had previously invoked for the UE when the handover procedure successfully completes.

-  the GMLC does not return the address of an E-SMLC to the MME

-  the GMLC does not update an E-SMLC with the new MME address

The procedures described here also imply that this architecture alternative can provide positioning continuity with respect to UE based and UE assisted methods for intra-MME eNode B relocation but not inter-MME relocation within the same PLMN EPS due to attachment of the E-SMLC to a particular MME. The following procedures assume that the same GMLC can support multiple MMEs and the MME interfaces to a single GMLC. If that is not the case, modified procedures (not shown here) would be needed. 
6.2.3.5.y.B
Support of E-UTRAN MME Relocation
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Figure 6.2-x1 – GMLC Updating for E-UTRAN MME Relocation
1. The old eNode B begins handover by sending an S1AP Handover Required message to the old MME as defined in TS 23.401.

2. The old MME sends a GTP-C Forward Relocation Request to the new MME as defined in TS 23.401 and includes context information the MME currently has for the UE.  
3. The rest of the eNode B handover and MME relocation procedure is performed as defined in TS 23.401. The UE should not send positioning messages during HO procedures (i.e., once the UE receives the HO command from the eNB).   If the eNode B receives a positioning message from the UE prior to sending the HO command, the eNode B will forward it towards the E-SMLC.  If the MME receives a positioning message from the E-SMLC after it receives a HO required from the eNB, the MME will send a failure response to the E-SMLC with reason set to MME Relocation.  
4. After the relocation is complete, the old MME sends a Cancel Location Request to the E-SMLC to inform it of the MME relocation.
5. The E-SMLC sends a response to the old MME that may include any available positioning estimate.
6. The old MME sends a Location Report to the GMLC/LRF carrying the UE identity, the new MME IP address and any positioning information received from the E-SMLC.

7. The GMLC returns a response. If necessary, the GMLC will initiate a new positioning session with the new MME. 

Note: It is assumed that the same GMLC serves the new MME.  If not, the GMLC informs the LRF of the new MME so that the LRF could invoke the GMLC serving the new MME. The LRF/GMLC may initiate another positioning session with the new MME.
6.2.3.5.y.C
Support of UTRAN to E-UTRAN Relocation
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Figure 6.2-x2 – GMLC Updating UTRAN to E-UTRAN Relocation
1. The old RNC begins relocation by sending a RANAP Handover Required message to the old SGSN as defined in TS 23.401. 
2. The old SGSN sends a GTP-C Forward Relocation Request to the new MME as defined in TS 23.401 and includes context information the SGSN currently has for the UE.  

3. The rest of the inter-RAT relocation procedure is performed as defined in TS 23.401. Per TS 23.271 section 9.4.5.3, the positioning process is aborted.    

4. The old SGSN sends a Location Report to the GMLC/LRF carrying the UE identity, the new MME IP address and any positioning information received from the old RNC.

5. The GMLC returns a response. If necessary, the GMLC will initiate a new positioning session with the new MME. 

Note: It is assumed that the same GMLC serves the new MME.  If not, the GMLC informs the LRF of the new MME so that the LRF could invoke the GMLC serving the new MME. The LRF/GMLC may initiate another positioning session with the new MME.

6.2.3.5.y.D
Support of E-UTRAN to UTRAN Relocation
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Figure 6.2-x3 – GMLC Updating E-UTRAN to UTRAN Relocation
6. The old eNode B begins handover by sending an S1AP Handover Required message to the old MME as defined in TS 23.401.

7. The old MME sends a GTP-C Forward Relocation Request to the new MME as defined in TS 23.401 and includes context information the MME currently has for the UE.  

8. The rest of the Inter-RAT relocation procedure is performed as defined in TS 23.401.  

9. After the relocation is complete, the old MME sends a Cancel Location Request to the E-SMLC to inform it of the Inter-RAT relocation.

10. The E-SMLC sends a response to the old MME that may include any available positioning estimate.

11. The old MME sends a Location Report to the GMLC/LRF carrying the UE identity, the new SGSN address and any positioning information received from the E-SMLC.

12. The GMLC returns a response. If necessary, the GMLC will initiate a new positioning session with the new SGSN. 

Note: It is assumed that the same GMLC serves the new SGSN.  If not, the GMLC informs the LRF of the new SGSN so that the LRF could invoke the GMLC serving the new SGSN. The LRF/GMLC may initiate another positioning session with the new SGSN.
End Changes
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3. Rest of Inter-RAT Relocation Procedure as in 23.401
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3. Rest of eNode B Handover and MME Relocation Procedure as in 23.401
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