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1. Introduction:

Per 3GPP TS 23.236, “In case of handover/relocation into a pool-area a load balancing between all the target CN nodes serving this pool-area is gained by configuration. Source CN nodes which support Intra Domain Connection of RAN Nodes to Multiple CN Nodes may be configured with all possible target CN nodes for each handover/relocation target. Source CN nodes which do not support the Intra Domain Connection of RAN Nodes to Multiple CN Nodes (also referred-to as Iu/A Flex in the document) can configure only one target CN node per handover/relocation target. In this case each of source CN nodes which handovers/relocates to the same pool-area may be configured with another target CN node out of all target CN nodes serving the same handover/relocation target. The mechanism for distribution of the traffic between the handover/relocation target CN nodes is implementation specific. This load balancing is complemented by the NAS Node selection Function in the RAN, which distributes MSs between the CN nodes when these MSs enter the pool-area in idle mode.”

In case of subsequent handover/relocation, the serving MSC-B has to indicate the target MSC-C to the controlling MSC-A. The identity of the MSC-C is derived from the handover/relocation target per configuration in the MSC-B. Depending on whether or not MSC-B and/or MSC-A support “Intra Domain Connection of RAN Nodes to Multiple CN Nodes” (Iu/A Flex ), and whether or not the handover/relocation target is in a pool area (MSC-A’s own or neighbour pool), the target MSC-C chosen by the MSC-B may be unknown to MSC-A although the target LAI is known to the MSC-A. The target MSC identity check in the controlling MSC, as it is currently specified, may lead to handover failure.  Furthermore, it does not address possible optimizations.
The present document is intended to address subsequent handover/relocation cases in the context of Iu/A Flex feature and proposes some clarifications and changes on related 3GPP specifications.
2. Problem description
Case 1: Avoiding inter-MSC handover within a pool.
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In this scenario, MSC-B does not support Iu/A Flex and selects MSC-C as target MSC for the target LAI (per configuration).
As MSC-C and MSC-A are in the same pool (target LAI is in MSC-A’s pool area) the MSC-A should handle the subsequent handover as a handover back to MSC-A to avoid intra-pool handover; this is inline with the claimed advantages of Iu/A Flex.
This case is not currently addressed in 3GPP specifications (TS 23.236 on Iu/A Flex stage 2, TS 23.009 on Handover/Relocation and 29.002 on MAP). 
Case 2: Should the MSC-A change the decision of MSC-B?
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In this scenario, MSC-A knows both MSC-C1 and MSC-C2, and normally load-shares between them. 

MSC-B does not support Iu/A Flex and selects e.g. MSC-C2 as target MSC for the target LAI (per configuration). It is assumed that MSC-B should be configured such that in average it evenly selects the MSC-C1 or MSC-C2 from the MSC pool (i.e. distributing different target LAI to different MSC-Cx).
Issue: It is not specified whether the MSC-A should keep the decision of MSC-B or overwrite it; i.e. whether it should use the target MSC-Cx selected by the MSC-B –and in this case load-sharing is not used at MSC-A – or continue to perform load-sharing. It is proposed that the decision of MSC-B is not changed by MSC-A. 
Note: MSC-A does not know whether MSC-B supports the Iu/A Flex or not and how target MSC is selected.

This case is not currently addressed in 3GPP specifications. 

Case 3: Should the MSC-A change the decision of MSC-B?
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In this scenario, MSC-A knows both MSC-C1 and MSC-C2, and normally load-shares between them. 

MSC-B does support Iu/A Flex and selects one target MSC out of the MSC-Cx of the pool handling the target LAI (per load-sharing).

It is proposed that the MSC-A should use the target MSC-C selected by the MSC-B (load-sharing not used at MSC-A). This is similar to case 2.

Note: MSC-A does not know whether MSC-B supports the Iu/A Flex or not and how target MSC is selected.

This case is not currently addressed in 3GPP specifications. 

Case 4: Avoiding handover failure
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In this scenario, MSC-B does support Iu/A Flex and selects one target MSC out of the MSC-Cx (e.g. MSC-C2) of the pool handling the target LAI (per load-sharing).

If the target MSC indicated by MSC-B is known to the handover procedure in MSC-A, the target MSC should be used by MSC-A for the handover. But if the target MSC is not known, the handover will fail per existing specifications, even if the target LAI is known by MSC-A (e.g. in the MSC-A, LAI corresponds to MSC-C1).
To avoid handover failure, it is proposed that the MSC-A may use the target LAI to derive another target MSC or use GTT to send Prepare HO to the target MSC selected by MSC-B.

3. Proposed solution
The following changes on handling of Prepare Subsequent Handover message in controlling MSC (MSC-A) are proposed:

· The MSC-A should check the target LAI received in the MAP PSHO invoke (prior to the check on the target MSC)
· If the target LAI is “own” then use the MSC-A for handover (= subsequent return to MSC-A)

· If the target LAI is NOT “own” then 
· If the target MSC-C selected by MSC-B is known to the handover procedure, MSC-A uses the target MSC-C selected by MSC-B (= subsequent to third MSC-C).
· If the target MSC-C selected by MSC-B is not known to the handover procedure, MSC-A may use the target LAI to derive another target MSC or use GTT to send PHO to the target MSC selected by MSC-B.
Impacts are to following 3GPP specifications

· TS 23.236 on Iu/A Flex stage 2, 

· TS 23.009 on Handover/Relocation and 
· TS 29.002 on MAP. 

Conclusion
It is proposed to agree on the proposed solution. Alcatel-Lucent prepared corresponding Change Requests on stage 2 TS 23.236.
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