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1. Introduction
In this paper we propose that the construction of the Global Call Reference (GCR) takes into account information available in the oMSC about the SCCP id of the oBSC to allow call leg correlation to be carried out more efficiently for the majority of cases where local switching is possible.

In mobile networks the frequency of external handovers between different BSCs is much lower than that of handovers within a BSC. A typical value assumed is that 90% of handovers are intra-BSC.  Moreover, a typical call leg would experience on average only a single handover event.

Assume that there is a population of calls within a BSC that is able to perform LCLS.  The maximum bound on the increase in that population due to inter-BSC handover for calls with one call leg in that BSC is (1 – 0.9) = 10% and for calls with no call legs currently in that BSC is (1 – 0.9)(1 – 0.9) = 1%.  This is a maximum bound as there is no guarantee that external handover will be to the BSC that will enable LCLS to occur.  Thus, we can conclude about 90% of calls that could perform LCLS will have originated on the same BSC.
Consequently, this means that reducing the complexity of the call leg correlation process for the case where both call legs originate in the same BSC are is advantageous for reducing the potential resource impact on the same BSC.

The problem with call leg correlation based solely on the GCI is that the BSC would have to perform correlation over all other calls in that BSC to identify if the calls are local because the GCR contains no local information that can be used to restrict the scope of the search.
4. Proposal

The structure of the GCI is based on that of the Global Call Reference (GCR):
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Figure 1: Parameter layout of the ITU-T-specified Global Call Reference

The Call Reference ID is assigned by the oMSC and is 3 bytes in length.  The proposal is to set the Call Reference ID to contain the SCCP address of the oBSC (the Destination Code Point (DCP) of BSC with respect to the oMSC).  With this proposal, the tBSC will be able to extract the SCCP address of the oBSC from the GCR.
The tBSC may start its search with the hypothesis that the tBSC and the oBSC are identical and no inter-RAT handover has occurred in the call leg associated with the oBSC; this will be correct in about 90% of the cases where LCLS is feasible.  Using this hypothesis the tBSC may assume that the SCCP address from the oBSC is valid in the tBSC.  The tBSC can then immediately determine if the GCR associated with the SCCP address is identical to the GCR received via the tMSC and, hence, that both call legs are local.

Alternatively, if the hypothesis is incorrect, the GCR (if any) associated with the SCCP address will not match that sent to the tBSC and an exhaustive search over all calls in the tBSC may be instigated to determine if LCLS is possible.
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Figure 2: Example LCLS Call Flow for MS-to-MS call with two MSC-Ss, with inclusion of oBSC SCCP id in the Global Call Reference

3. Conclusions

An assignment strategy to include the SCCP address (DPC) of the oBSC in the Call Reference Identify determined by the oMSC is proposed.

For 90% of the scenarios where LCLS is possible, this will considerably reduce the effort required in the tBSC to determine that LCLS is possible.  

The proposal adds no extra complexity to the mechanism in the core network as the SCCP DPC of the oBSC is already known in the oMSC when the GCR is assigned.
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