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1. 
Introduction

The proposed discussion paper in C4-101618 contains analysis regarding adoption of methods relying on BSS-ID checks and signalling by the core network. 
The source companies of this discussion paper (C4-101801) believe that CT4 already spent extensive time evaluating the particular issues raised in C4-101618 and been already clarified. In order to progress the LCLS work and avoid spending more meeting time re-discussing already addressed issues in CT4, this discussion paper provides clarification and response to the particular issues regarding the requirement for BSS-ID and associated core network signalling issues as claimed in C4-101618.

For the identified open issues, there are related PCRs already submitted to CT4#49bis, i.e. C4-101663 for handover during call establishment and C4-101664 for simultaneous handover.
2. 
Requirement for BSS-ID
The work item of Local Call Local Switch was initiated in GERAN at the beginning of 2009. CT4 was later  involved in order to evaluate the Core Network impacts and develop solution that has less impact to the existing entities in the network.
By supporting the BSS-ID signalling, the MSC is enabled to perform an initial check to determine if the two call legs are served by the same BSS. This solution is proposed not only because the MSC-S is in charge of call control and gives permission (or denies) as to whether local switching may be applied, but also it can bring obvious benefits when the network provides the new feature.
Local switch should only be performed when the call is an Intra-BSS call. However, not all of the calls are Intra-BSS in the current telecommunication network. According to the analysis provided in C4-101256, examples with different ratios of the Intra-BSS calls were provided, i.e. 200, 1000, and 7000 of the total call number of 15000. That should be the routine and responsible way when we are evaluating a new solution. It is imprudent to say that a majority of calls are served by the same BSS.
In the pure GCR solution without support of BSS-ID, the BSS makes call correlations even when the call is not an Intra-BSS call. This would surely have more impacts and bring unnecessary overheads to the network, especially when the ratio of Intra-BSS calls is low.
The responses to the alleged issues listed in C4-101618 are as follows.
1. The contributor shares the same opinion that the BSS-ID check has the benefits when calls are not local. Since there is no statistics to say that the majority of calls are served by the same BSS, it is surely redundant for the BSS to make the call correlation when the call is not an Intra-BSS call.
2. In the incoming LS C4-101786 from GERAN2, although GERAN2 could not get consensus on the potential problem, GERAN2 agreed that GCR Correlation in the BSS will increase the processing load in the BSS to a varying degree depending on implementation Processor load in the BSS. Therefore before implementing the new feature, it is better to develop a solution with less impact as possible as we can.
3. The (alleged) proposed enhancement to the call signalling to only request Call Leg Correlations for the second Assignment when early assignment is applied has not received support, just because it still contains technical problems and therefore does not make sense. Even with this enhancement (if at all), it could not avoid the unnecessary call correlation when the call is not an Intra-BSS call.
3.
Call Leg Correlation

In CT4 document C4-101618, two alternative methods for GCR search in BSS were discussed. The alternative 1 of sequential GCR search follows the logic that GCR is stored in addition to the current call records in BSS, which is the only change to the current record structure of BSS memory. However the alternative 2 introduces a new structure which is indexed by the new IE of GCR. This method brings some further problems to the existing network entities.

1. The proposed way to store GCR overthrows the current record structure in the BSS, or it needs to introduce an additional data table to reorder the call records. This would surely complicate the situation.
2. In order to support the new table with the index of GCR, a mapping algorithm would be adopted to map the GCR to a GCR record, for example hash table. It is not an easy way to decide which algorithm is efficient to be used. Hash table has already been discussed in GERAN2 for such usage, however not so much support was received. There are a number of issues, for example how to guarantee the one and only mapping result, and may require a huge memory which cannot be supported to guarantee the number of collisions is limited. 
3. Even in the new record structure, the call records for the different call legs would be change if handover happens. This brings the controversial issue again into the record structure in BSS.
Thus it is difficult to see the advantage of the proposed second GCR search option in call leg correlation.
4.
Open issues with the BSS-ID signalling solutions

After long term discussion on the different solutions to support LCLS, it is true that each solution has its own benefits and drawbacks (which is also the reason we have the sub-clause of pros and cons). There are still a number of open issues in the current Technical Report, to solve which is the preferable and advisable way to make progress.

With respect to the listed “problems” in section 4 of C4-101618, here comes the response.
1. The BSS-ID is not a new IE, the elements of which already exist in the MSC. The BSS-ID is exchanged between the MSCs through the Core Network to make the call controllers have a correct vision of the call. This is needed to make the LCLS solution more efficient in many cases when the call is not served by the same BSS, which the pure GCR solution could not achieve.
2. The BSS-ID needs to be updated after handovers, however as discussed before, the probability of frequency handovers is much a small number.
3. Handovers occur during call establishment is not a problem as there’s already complete solution, please see the accompanying P-CR of C4-101663.
4. Simultaneous handover is not a new question as there’s already complete solution, please see the accompanying P-CR of C4-101664.
5. The combined solution of GCR plus BSS-ID optional supported makes it more flexible to implement LCLS. When the MSC does not support BSS-ID, it could fallback to the pure GCR solution though it would have redundant call correlations. It is already specified in the current TR that there’s no compatible issue when implementing this solution.
6. As stated above, there’s no statistics to show that most of the calls are Intra-BSS calls. The precondition of the question is therefore not correct. The BSS-ID check in MSC is beneficial when in many cases the call correlation in BSS will be redundant.

In summary the BSS-ID signalling/BSS-ID check is a reliable and proper solution to make the MSC involved in LCLS and avoids unnecessary impacts to the network elements.
5.
Conclusions

CT4 has already spent extensive time evaluating the impacts associated to signalling of the BSS-ID in the core network and the requirements are already clear and well justified. The benefits that this solution will bring to the network supporting LCLS is already acknowledged and supported by the majority of the companies
In order to make progress with the LCLS work, we should avoid spending valuable meeting time to re-discuss already agreed working assumptions in CT4. The way forward as continue the standard work on further developing a solution based on GCR+BSS-ID is already supported by the majority of the companies that actually aim to progress the work in CT4, hence should be the main focus.

