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1. Introduction
The TR proposes a number of call correlation methods and some potential optimisations and many detailed signaling sequences to indicate how such methods would be used to support LCLS. A comparison of these methods is needed in the report. 
2. Reason for Change
No detailed comparison has yet been documented in the TR between the different correlation methods although the impacts to the CN signaling are now becoming clearer. These impacts need to be documented and compared to any benefits offered in balance to such impacts.
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v1.4.0.
* * * First Change * * * *

9.8
Comparison of Solutions for Correlation of Call Legs


9.8.1
Comparison of impacts to Core Network of each proposed solution/optimisation

In the following table the currently considered options for call leg correlation are compared by listing additional impacts and possible benefits. These comparisons are derived from the entire technical report content which details the impacts which arise with the different methods.
	Correlation Method
	Additional Signalling Specific to that method
	Additional CN processing 
	Proposed Benefit For that method
	Deficiencies of proposed method
	Comments

	GCR only 
	None
	None
	Least signalling and processing overhead in the core network
	Requires BSS to determine if call is local for all assignments
	If an efficient database look-up method is deployed in the BSS (e.g. hasg table) then the processing per call is both fixed and very small percentage increase to overall BSS call establishment load.


	GCR plus BSS ID check
	1.LCLS-Status-Update signalled for all handovers to pass the new BSS ID even when no change to the LCLS Status

2.New A-interface Message to request Call Leg Correlation to resolve LCLS after simultaneous handovers or handovers during call establishment. (if not then LCLS will not be established in these cases with this option) This message is potentially signalled twice (once by each MSC) if no coordination or specific rules defined how to resolve this.
3. Additional explicit indication to BSS whether to correlate GCR or just store GCR. 
	1. Each MSC must store the BSS ID and perform intra-BSS ID check at many points during the call.
2.At each specific scenario different rules apply on which node shall perform call check or set the Correlation Request (e.g. during call establishment it is the tMSC but during handovers it is the oMSC)

3. If BSS ID is optional then each MSC must check if BSS ID is included in signalling (e.g. during inter-MSC HO) and manage the updates/clearing of BSS IDs.


	Prevents BSS performing call leg correlation when CN determines that calls are no served by the same BSS
	1. The Intra-BSS check to determine whether the call is local or not is dependent on the node making the check (and then setting the correlation request) having the up to date BSS ID of the far end – this can have changed due to handover and therefore the decision at that time is inaccurate.
2. In order to address the fundamental deficiency in this proposal as stated above, significant additional CN signalling, CN processing, CN implementation complexity and standardisation complexity is needed to correct changes to BSS ID held by each node due to handovers, occurring simultaneously and also during call establishment.
2. Only a benefit if BSS implementation follows a sequential record search and then only benefit for calls which are NOT local. I.e. if the BSS implementation is sequential then for calls that ARE local it must suffer this overhead.

3. If a sequential search is assumed in the BSS then for calls that are local all initial Assignments (where no corresponding GCR has yet been stored) will cause the entire records to be check for nothing. 
4. BSS must still make the final decision whether call can be locally switched

	Due to the fact that this method only (depending on BSS implementation) saves BSS processing for calls that are not local then in order to prevent excessive additional processing for local calls (with such BSS implementation) the BSS implementation needs to be more efficient than a sequential search. In which case there is no benefit from this option.
If BSS ID check is not supported by all nodes then fall back to GCR only occurs.



	Optimised Correlation Request (9.2.2, 2a)
	Additional explicit indication to BSS whether to correlate GCR or just store GCR, 
Additional indication between servers may be required to coordinate which node performs the first Assignment.
	MSCs must determine which call establishment procedure is used and apply the correct signalling between MSCs and also indicate "do not correlate" to the first call leg Assignment.
	Prevents BSS from performing a call leg correlation when there is no other GCR yet stored for that call, i.e. reduces the GCR correlation in the BSS by 50% for all Assignments (independent of whether calls are local or not).
	1.Additional processing by MSCs if call establishment methods other than COT are used.
2. Only makes significant saving if BSS implements a sequential check – otherwise GCR must be stored anyway.
	Call establishment method needs to follow COT to support codec negotiation and also prevent problems with handovers during establishment if BSS ID check solution is used so should not require additional MSC-MSC signalling.

	SCCP DPC/BSS ID in GCR call reference field (9.2.2, 3)
	None
	None
	Permits BSS to shortcut call correlation check to initially only the SCCP DPC.

Permits BSS to check if call is not local against BSS ID within GCR (accurate unless oMS has handed over to another BSS).
Removes need for CN based Intra-BSS detection
Handling of the specific Call Reference ID fields by the BSS is optional, i.e. if a full check of GCR can be implemented as efficiently then the BSS is not obliged to use the DPC method. 
	1. Increase to length of GCR 
2. Reduces number of call reference values for the MSC

3. Potentially incompatible with any current use of ITU-T GCR (although not specified in 3GPP)

4. Imposes specific implementation on BSS – i.e. new record structure for SCCP DPC to GCR correlation to reap any benefit.
5. Optionally requires a full search of all records if a handover from the originating BSS has occurred.
6. requires additional MSC Call reference field to ensure GCR is unique if the first call leg moves out of the BSS and the old DPC is re-seized
	Adds significant benefit compared to a sequential search.
Provides a viable option to CN based BSS ID check since a BSS implementation could check the BSS ID in the GCR and if it does not match its own it could assumed call is not local. This would mean that some calls which could be locally switched will not be but atleast this decision is kept within the BSS which is where the limitations on GCR correlation stem from. Note that CN based intra-BSS check does not provide accurate LCLS connectivity when handover occurs during establishment either.



Next Change * * * *
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