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Introduction

The TR for Local Call Local Switch hangs upon a decision being made how to correlate the two call legs such that it can be determined whether the originating party and terminating party are both served by the same BSS and they are within the same BTS or within a LCLS switching area within the BSS (if inter-BTS LCLS switching is supported).

Currently there are five solutions listed in the TR for solving this. Some of these solutions are somewhat minor deviations from each other but rely on the same basic premise. There are however basically 3 versions of any distinction.

Call Leg Correlation Solutions
Globally Unique Call Id
The originating generates a globally unique call id at call establishment and signals this to its serving BSS and through the core network to the far end party. The far end party then signals this same globally unique call id to its serving BSS. On receipt of a unique call id the BSS checks to see if it has another assignment with the same call id, if so it means the same call is served by the same BSS and LCLS is feasible. The BSS has through this check identified both ends of the call.

MSC determined LCLS
This approach relies on the originating MSC sending the serving RAN Id (globally unique ?) plus a local call reference to the far end MSC which then compares this with its selected RAN. If both RAN Ids are identical then the terminating MSC knows that the BSS is the same for both call parties. NOTE: the TR indicates that both call ends exchange RAN Ids, this is required for the case that the RAN Id's don’t initially match. Each MSC must be kept up to date with the other party's RAN Id to check if LCLS becomes possible. Once it is determined that the same BSS is supporting the two call parties the terminating MSC (question – TR does not make this clear…suggests that both MSCs will signal the same data in subclause 11.3 but this is not possible if initial Assignment is made by oMSC before receiving RAN Id from far end, as indicated in sub-clause 11.2) signals both Call Leg's local call references to the BSS to request LCLS between these two legs. The BSS then must check whether the two call legs can be locally switched (i.e. if within a single BTS or if inter-BTS LCLS is possible that they are within that LCLS switching area). The BSS must still find the other radio leg connection based on the local call reference received in the terminating Assignment.
BSS Correlates two Call Legs based on local call reference plus an MSC Id

In this approach the originating MSC signals its own MSC-Id plus the local call reference known by the serving BSS (derived from CIC or AoIP Call reference). The terminating MSC then includes this in its Assignment. The terminating BSS then searches for the other party's call reference to determine whether the two parties are served by the same BSS and whether they can be locally switched. 
Comparison of Solutions

The major difference between the first (Global Call Reference) solution and the others is that there is a single call reference which does not change during the call. This means that any time one end of the call performs a handover to another BSS for the GCR solution no additional signalling occurs to the far end unless there is a change of LCLS status whereas for the other solutions the LCLS correlation is dependant on two call references and so each side must always be updated with the new call reference even though no change of LCLS may have occurred.
When the call leg correlation depends upon the MSC's matching the RAN Id to determine if the call is local to a single BSS the text in the TR often alludes to this being the only step to achieving LCLS. This it NOT true, the BSS must still find the other call leg reference. 

It has been argued that the GCR solution will require substantially more processing in the BSS to find the two radio legs assigned to the same GCR. This is a very subjective argument and has not been quantified, efficient database implementations could perform this task in a reasonable time and without impacting existing call characteristics. It is quite clear that the impacts to the MSC (to always signal the changes of local call leg reference and RAN/BSS Id and if they change to check if the local RAN and far end RAN match and when they do to signal this to the BSS) are not required for the GCR solution. 

If the call leg correlation depends upon the BSS matching the CIC from the far end when the MSC determines the RAN Id's match there is a risk that during an inter-BSS handover or Inter-MSC handover that the far end may have released its connection with the new BSS (to which the Serving MSC believes the LCLS is now possible) and the BSS has allocated this old CIC to a new call. The MSC may then signal the old call reference with its local reference to its new BSS believing that LCLS is possible and potentially the BSS will through-connect two calls that are not related. This race condition is depicted in Figure 1 below:
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Figure 1: Potential LCLS hazard due to MSC judged LCLS when both sides perform handovers
Conclusions
The drawbacks due to Core Network signalling impacts and MSC procedures associated to solutions requiring local call references and correlation by the MSC for the RAN/BSS Id are considered far greater than the processing required by the BSS to correlate a globally unique single call reference. With the additional potential erroneous behaviour associated with multiple handovers for such cases it is concluded than only the globally unique single call reference solution should be adopted.
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