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Abstract of the contribution: This contribution discusses the issue on GMLC changes when HO with MME relocation.
Discussion

In Current TR23.891 v0.30, it reads that, when the MME changes, the GMLC may be reassigned together with the new MME. 
In emergency session, the E-CSCF and PASP may interwork with the original GMLC(LRF), e.g. subscription to the location report, in this case E-CSCF and PSAP need to be informed about the GMLC(LRF) change.
Proposal
It is proposed to make some clarifications to TR23.891.
----------------------------------------------------FIRST   MODIFICATION-------------------------------------------------------
6.1.3.5.3
Support of Intra E-UTRAN MME Relocation

A key requirement for emergency calls is to enable continuity of location support. For MME relocation, there are several ways this can be supported. The figure below employs a method whereby the new MME provides its address to the GMLC once handover is complete. This avoids any race condition when a further inter-MME handover occurs. The procedure also allows for change of E-SMLC and change of GMLC.
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3. Rest of eNode B Handover and MME Relocation Procedure as in 23.401
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Figure 6.1-13: GMLC Updating for Intra E-UTRAN MME Relocation

1.
Prior to initiating handover, the old eNode B may respond to any previous request for network based positioning according to step 4 in Figure 6.1-7.  Otherwise, any network based positioning will be aborted during step 3. 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 MME as defined in TS 23.401 and includes context information the MME currently has for the UE. Different to the current procedure in TS 23.401, the old MME includes the old GMLC address if location for an emergency call is ongoing.

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

4.
After the relocation is complete, the new MME sends a Location Report to the old GMLC indicated in step 2 carrying the UE identity and the new MME IP address.

5.
The LRF and old GMLC may optionally interact to assign a new GMLC to support the new MME. The old GMLC (or possibly the new GMLC) then returns an acknowledge and includes the address of the new GMLC if this was agreed. If a new GMLC address is not included, the old GMLC becomes the new GMLC. If the old GMLC has a location subscription to the old MME, the old GMLC may send a message to the old MME to cancel the subscription. If a new GMLC is reassigned, the E-CSCF or PSAP may need to be informed about the change of the GMLC.
6.
If the GMLC and E-SMLC have not changed, the GMLC updates the E-SMLC with the address of the new MME if a location session is currently ongoing for the UE. The E-SMLC may then re-initiate any previous position session that was previously ongoing. In the case of UE assisted or UE based positioning, the E-SMLC could just update the new MME with its address to enable the new MME to forward any LPP PDUs received from the UE to the E-SMLC. This updating could be supported by sending an LPP PDU to the UE via the new MME or by sending some other message to the MME not carrying an LPP PDU. If the GMLC and/or the E-SMLC need to change, all sessions for the UE between the previous GMLC and previous E-SMLC need to be released and new sessions should be established between the new GMLC and new E-SMLC. The details of this are FFS.

To evaluate how the above procedure behaves when consecutive relocations occur between MMEs, assume that a relocation designated AB initially occurs from some old MME A to a new MME B and that soon after step 3 for the relocation AB, a subsequent relocation designated BC occurs to some other MME C. Assume further that the original GMLC for MME A is labelled α and that the new GMLC that will be provided to MME B in step 5 of relocation AB is labelled β where α and β may or may not be different. Three cases can then be distinguished 

1) Relocation BC starts before step 4 for relocation AB.

2) Relocation BC starts after step 5 for relocation AB.

3) Relocation BC starts after step 4 but before step 5 for relocation AB.

For case (1), MME B can skip steps 4 and 5 for relocation AB and start relocation BC at step 1 (then assuming the role of the old MME). MME B will then transfer the address of GMLC α to MME C in step 2 of relocation BC leading MME C to provide its own address to GMLC α in step 4 of relocation BC. From the perspective of GMLC α, relocation appears to have occurred directly from MME A to MME C allowing the correct GMLC address (β or some other address) to be returned to MME C in step 5 of relocation BC. Location continuity for the multiple MME relocation is thus supported.

For case (2), MME B starts relocation BC correctly knowing the address of GMLC β and thus location continuity is also supported.

For case (3), MME B may transfer GMLC α’s address to MME C in step 2 of relocation BC instead of transferring the address of GMLC β. If α and β are different, MME C will then send its address to the wrong GMLC α in step 4 of relocation BC. If GMLC α then queries the LRF, the LRF can still locate the location record for the UE (using the UE identity provided in step 4 by MME C), discover that a new GMLC β had been previously assigned (due to the relocation AB) and succeed in updating both GMLC α  and GMLC β and returning the correct new GMLC address (which will be β or some other address) to MME C in step 5 of relocation BC. If this is not possible due to a more limited LRF capability and if GMLCs α and β are different, GMLC α would have to return some error response to MME C in step 5 of relocation BC and location continuity would not succeed. Note that if GMLCs α and β are the same, then location continuity would be supported as for cases 1 and 2.

The probability of both case (3) and a change of GMLCs occurring will generally be small and hence the occasional location failure with a less capable LRF may be tolerable. In any case, robust GMLC/LRF interaction can avoid any failure if deemed particularly important.
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3. Rest of eNode B Handover and MME Relocation Procedure as in 23.401
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