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Currently the chapter 5.4 presents as an alternative that the default MSC may relay handover requests for load balancing purposes:


" The default MSC may also relay handover requests from MSCs which do not support the feature to another MSC which also serves the handover target to balance the handover load."
If handover requests are relayed as described in the above-referred alternative, resources need to be reserved from the default MSC and from the MSC to which the request is relayed. (Note: the functionality required in the default MSC for relaying the handover request is not yet specified.)

If handover requests are not relayed, but instead the default MSC takes care of the handover, only resources in the default MSC are needed.

Therefore, the relaying of handover requests actually results into consumption of more resources in the network supporting the Intra Domain Connection of RAN Nodes to Multiple CN Nodes, compared with situation when the default MSC takes care of the handover itself.

The overall gain of handover load balancing with the referred alternative solution is also questionable due to the anchor MSC concept, where MSC‑A/3G_MSC-A is the MSC which controls the call and the mobility management of the Mobile during the call, before, during and after a basic or subsequent handover. When BSSAP/RANAP procedures related to dedicated resources have to be performed towards the MS, they are initiated and driven by MSC‑A/3G_MSC-A. The role of MSC‑B/3G_MSC-B is only to provide radio resources control within its area. Since only minor functionalities in the MSC‑B/3G_MSC-B are performed, the handover load balancing with this above-referred method is not seen feasible. However, handover load balancing can be achieved by configuring each of the multiple MSCs serving a pool-area as a default MSC for some of the LAs which belong to the pool-area.
Proposal
It is proposed to modify the text in chapter 5.4 of TS 23.236 as described below.

5.4


MSC Functions

TMSI Allocation

Every MSC is configured with its one or more specific NRI (O&M). One of these specific NRIs is part of every temporary identity (TMSI) which the MSC assigns to an MS. The TMSI allocation mechanism in the MSC generates TMSIs which contain one of the specific NRIs in the relevant bit positions. An NRI has a flexible length between 10 and 0 bits (0 bits means the NRI is not used and the feature is not applied). The use of the bits not used to encode the NRI is implementation dependent (e.g. to extent the TMSI space).

Mobility Management and Handover/Relocation

If the core network has MSCs supporting the Intra Domain Connection of RAN Nodes to Multiple CN Nodes and MSCs which do not support this feature then a default MSC has to be configured for every LAI in which multiple MSCs serve MSs. This default MSC relays the MAP-E signalling from the new MSC without the feature to the old serving MSC (e.g. to derive the IMSI from the TMSI or to get unused cipher parameters) unless the default MSC itself is the old MSC. The default MSC resolves the ambiguity of the multiple MSCs per LAI by deriving the NRI from the TMSI. For every NRI value which is used in the LAI an MSC address is configured in the default MSC (O&M).

For MAP-E signalling between two MSCs which both support the Intra Domain Connection of RAN Nodes to Multiple CN Nodes the new MSC derives the address of the old MSC from the old LAI and the NRI contained in the old TMSI. The MSC addresses for each LAI + NRI combination are configured in the MSC (O&M). Alternatively, the default MSC per LAI as described above may be used to reduce the configuration effort. Some redundancy may be required as the default MSC is a single point of failure. The selection of one alternative is FFS. If the old MSC does not support the feature then there is only one address configured for the old LAI in the new MSC.

Each of the multiple MSCs serving a pool-area may be configured as a default MSC for some of the LAs which belong to the pool-area to balance the handover load for handover requests from MSCs which do not support the feature. The usage of default MSCs has drawbacks for the service availability in the pool-area as the default MSC is a single point of failure.

Also, the handover/relocation between MSCs which both support the Intra Domain Connection of RAN Nodes to Multiple CN Nodes may need load balancing between the multiple MSCs which serve the same handover/relocation destination. One approach is: each of the multiple MSCs serving the same handover/relocation destination may be configured as the only MSC for some of the handover/relocation destinations out of all which are served by the multiple MSCs in parallel.

The handover/relocation from an MSC which supports the Intra Domain Connection of RAN Nodes to Multiple CN Nodes to an MSC not supporting the feature needs no new functionality as there is only one MSC which serves the handover/relocation target.

Support of Combined Procedures

If the SGSN does not support the Intra Domain Connection of RAN Nodes to Multiple CN Nodes then only one default out of the MSCs serving the related LA can be used for the combined procedures. A relaying or diverting from the default MSC to another is FFS. Distributing the associations of the combined procedures according to the LAs would result in MSC changes when the MS is still in the old MSC service area.
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