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1. Introduction 

There are 5 more or less different alternatives described in TR 23.889 how to identify calls so that some network node can evaluate whether the corresponding call legs are both under the same BSS, ie local or not. This is a prerequisite for activating local switching in that BSS and the most efficient solution should be selected based on given criteria and on the feedback given by GERAN2. 

Based on the feedback from GERAN2 it seems the call leg identifiers shall be, or needs to be, essentially the same for all solutions 1, 3, 4 and 5. Only the place of determining whether the calls are local or not varies between these 4 solutions.
(The many changes proposed in C4-094185 are shown in one revision color in this version of the document and newer proposed changes and additions are shown in another revision color.)

2. Reason for Change

In order to progress the work on Local Call Local Switch both in CT4 and in GERAN2 there is an urgent need to determine and agree which method to use for identifying calls and call legs. 

3. Conclusion

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889, version 0.3.0.

* * * First Change * * * *

11.3.7
Comparison of Solution for Correlation of Call Legs


The solutions described above how to identify calls, how to determine that the calls are local and how to correlate the calls for LCLS are very similar in general. In all 4 solutions the BSS performs the call correlation before activating LCLS. The main differences between the solutions are shown in Table 11.3.7-1.

	Call identity and correlation solutions
	Call identifier or Call Leg identifiers
	Determination of call being originated and terminated in the same BSS, see Note



	Solution 1: RAN identities compared in the CN


	oRANid
tRANid
	In tMSC-S, CN in general

The MSC-S does not know if the call can be locally switched, because the final decision is in the BSC.



	Solution 2: Global Call Reference checked in the BSS


	oGlobalCallReference
(=tGlobalCallReference for LCLS candidates)
	The BSC determines if the call is within the same BSS and notifies the MSC about this at the same time when reporting that LCLS is possible and supported by the BTS(s) involved, or when the BSC reports to the MSC-Ss that the call was locally switched in the BSS.



	Solution 3: Call leg identities compared in the CN

	oRAN id+oCIC/Call ID+oMSC id
tRAN id+tCIC/Call ID+tMSC id
	In oMSC-S or tMSC-S

The MSC-Ss can detect very early whether both call legs are in the same BSS. 

The MSC-Ss do not know if the call can be locally switched, because the final decision is in the BSC.



	Solution 4: Combined into solution 3 


	As in solution 3
	As in solution 3

	Solution 5: Call leg identities compared in the BSS


	oRAN id+CIC/Call ID+MSC id
tRAN id+CIC/Call ID+MSC id
	In BSS

The BSC determines if the call is within the same BSS and notifies the MSC about this at the same time when reporting that LCLS is possible and supported by the BTS(s) involved.



	NOTE: in all cases the BSC shall take the final decision whether the two call legs can be locally switched.




Table 11.3.7-1 Main differences between call correlation solutions for LCSL
One conclusion in all solutions is that either the call identifier or the call leg identifiers shall be globally unique. One main difference between the solutions is whether there is a common call identifier (not modified during the lifetime of the call) applicable for both call legs or whether there are separate identifiers (subject to change during the lifetime of the call) for the originating call leg and terminating call leg.

In principle only two of the solutions listed in Table 11.3.7-1 are significantly different from each other and the final comparison is therefore only between Solution 2 and Solution 3. The main comparison issues for Solutions 2 and 3 are listed with corresponding summaries in Table 11.3.7.-2. 
	Comparison issue
	Solution 2: Global Call References checked in the BSS


	Solution 3: Call leg identities compared in the CN
	Summary

	A-Interface impacts
	GCR is always sent on the A-Interface both to oBSS and tBSS if CN allows LCLS. 

It is FFS whether the GCR would not need to be sent in all cases.
	Only one or both Call Leg's information are sent via one call leg to the BSC and only when the call is local. 

See Editor's note below.
	Solution 2 adds signalling data in all call cases to carry the call identities on the A-Interface. Solution 3 only adds signalling data to carry the information of the call legs for the local call.



	Impacts on CN interfaces for call set-up 


	Information about the Global Call Reference needs to be exchanged between the MSC-Ss involved in the call set-up. The GCR is the same for both call legs of a LCLS candidate call.
	Information about the  Call Leg identities needs to be exchanged between the MSC-Ss involved in the call set-up. The oCallLegId is always different from the tCallLegId.

	The information flow for call set-up within the core network seems to be quite similar for both solutions. 

	Handover impacts on the CN and MSC
	The GCR stays the same in inter-BSS handovers and the MSC-S does not need to evaluate if the call became local or non-local after the handover.
After every inter-BSS handover leading to a change of LCLS status,

the changed LCLS status needs to be updated within the CN. 

In Inter-MSC handovers the target MSC needs to evaluate if LCLS can be allowed from CN point of view.

	After every inter-BSS handover the changed RAN ID needs to be updated between the MSC-Ss involved. The  MSC-S also needs to evaluate whether a non-local call became local or whether a local call became non-local and stop LCLS for that call, if LCLS was established before the handover.
In Inter-MSC handovers the target MSC needs to evaluate if LCLS can be allowed from CN point of view.

	Solution 3 generates more core network signalling because the MSC-S always needs to inform the other MSC-S(s) after every Inter-BSS handover about the new call leg identity. 
Solution 3 also has more impacts on the MSC to determine if the call is local and when to send or not send call leg identities to the BSC. 
In solution 2 the MSC-S only needs to inform the other MSC-S(s) after an Inter-BSS handover if the LCLS status changed. 


	MSC impacts and processing power required for the MSC checking that the call is local
	No need to check if the call is local. 
(Possible improvements of GCR handling in the CN are FFS.)
The MSC-Ss simply send the GCR to the BCSs if LCLS is allowed from CN point of view

	The oMSC-S or tMSC-S need to check if the tRAN id is the same as the oRAN ID of the call.

See Editor's note below.
The MSC-S needs to compare the RAN-IDs exchanged via LCLS signalling only one time per call or inter-BSS handover. The MSC-S does not need to check the RAN IDs of other active calls to or from the related BSS(s).

	Solution 2 is simplest for the CN/MSC as it makes no checks whether the call is local (Possible improvements of GCR handling in the CN are FFS), the MSC simply passes the GCR to BSS whenever seized.
Solution 3 has higher processing power requirement for the MSC than solution 2 to find out if the call is local.

	BSS impacts 


	The BSC needs to check every call and inter-BSS handover target leg if there is an other call with the same GCR in the BSS.
After an Inter-BSS handover the original BSC needs to stop LCLS - if established. The target BSC needs to evaluate if the call became local after the handover and establish LCLS if allowed by the CN.

	The BSC does not need to check if the call is local but the BSC must find the correlated call leg after the BSC was informed that the call is local. 
After an Inter-BSS handover the MSC-S may request the BSC to stop LCLS – if established, or the MSC-S informs the BSC that the call became local and LCLS is allowed.


	In solution 3 there is no need for BSC to check if the call  is local or not.

In solution 2 the BSC needs to check all  calls, even the calls which are not local. 
In solution 3 the functional responsibility to find out if the call is local and to establish LCLS or not is split between MSC-S and BSC. The consequence could be that eg more advanced error handling is needed to keep LCLS status aligned between the two, eg after restarts.
In solution 2 the BSC has more of a  master role to find out if the call is local and for the final decision to establish LCLS or not.


	BSC processing power required for the BSC checking that the call is local
	The number of comparisons in the BSS for each new call or handover target leg corresponds directly to the  number of other active calls in the BSS divided by 2 (in average).


	The BSC needs to search for the other call leg within the BSS after the BSC is informed by CN that the call is a local one.

The same number of comparisons is required as for solution 2, but this search is performed only for local intra BSS call.

	Solution 2 has higher processing power requirement for the BSC than solution 3 to find out if the call is local.
The difference in real effort/load in the BSS should be determined by GERAN.


	Identifier standardization


	The GCR Information Element is already specified by ITU-T and supported to be sent in ISUP already (need to be checked)  
If a simplified GCR were proposed to be used for LCLS this would still be based on the GCR encoding specified by ITU, such a simplified GCR is FFS.

	The RAN-ID contains a new BSC id, which needs to be specified. 

The BSC id can be similar to the RNC id already specified by 3GPP.

	

	Stability of the identifier
	GCR is stable throughout the call
	The call leg infornation will change during the call after every inter-BSS handover

NOTE: A non stable call identifier may cause difficulties, eg simultaneous handovers are for further study.


	GCR is more stable during a call than the call legs information



	Other comparison issue(s)?


	
	
	

	Editor's note: It should be determined and described which MSC-S evaluates and detects that the call is local, whether it is the oMSC-S, tMSC-S or either one of these, depending on scenario.


Table 11.3.7-2 Comparison between Solutions 2 and 3 for call leg comparition and correlation

Based on the summaries per comparison issue in Table 11.3.7-2, the final conclusion is that ….

The final solution should have the following characteristics:

· [to be added]

* * * Next Change * * * *

12.4
Signalling of the correlation of the call legs from CN to BSS

12.4.1
General Considerations

The call legs need to be identified by the MSC to the BSS so that the BSS can determine whether or not they are the same call and therefore LCLS is feasible. 

12.4.2
Correlation ID (CN to BSS) Solution 1: signalling of GCR in Assignment/Handover procedures
12.4.2.1
Technical Description 

This solution is based on the assumption that in order to correlate the two call legs in the BSS the method is to have the MSC-Servers send the Global Call Reference to the BSS. This is an essential part of the proposed solution in subclause 11.3.3. 

The MSC's within the CN have no knowledge about the other end's call-leg or radio access network. They send therefore a new Global Call Reference (see 11.3.3), which is unique for the call, within Assignment Request and Handover Request to each BSS on a per call-leg basis to allow the BSS to correlatethe call-legs of one call, if both end in one BSS.

A new IE "Global Call Reference" is introduced for the A-Interface. It is sent within the Assignment Request and Handover Request message from the MSC to the BSS on a per call-leg basis. Contents and coding is as for the Global Call Reference within the Core Network (see chapter 11).

12.4.2.2
Pros and Cons for Correlation ID (CN to BSS) Solution 1
Pros:

-
The BSS receives a globally unique call identifier (GCR) from each call leg and can then check if they are identical

-
The MSC does not need to have any signalling or coordination with the other leg of the call for correlation

- 
The MSC-Servers do not need to compare the call identifiers to find out if the calls are local within one BSS.
Cons:

-
Impact to the signalling interface 
-
The GCR always needs to be included in Assignment Request/Handover Request message even the call is not a local one.

-
The BSC needs to be able to determine whether the call is local or not.
See also subclause 11.3.3 for other pros and cons of this solution.
12.4.3
Correlation ID (CN to BSS) Solution 2: signalling of Call-Leg Information parameter in Assignment/Handover Procedures
This solution is to correlate the two call legs in the BSS. The oMSC-S sends the oCall-leg information to the tMSC-S, which investigates if LCLS is feasible from CN point of view and only then forwards the oCall-leg information to the tBSS. This subclause describes the signalling aspects of the proposed solution in subclause 11.3.5, "Correlation ID solution 4".  The MSC's within the CN get the knowledge about the other end's call-leg and radio access network. A new IE "Call-Leg Information" is introduced for the A-Interface which is unique for the call in the BSS, and it is sent within Assignment Request and Handover Request to the BSS in order to allow the correlation of call-legs of one call, if both end in one BSS.

The contents and coding of the "Call-Leg Information" is as for this IE within the Core Network (see subclause 11.3.5).
12.4.3.1
Pros and Cons for Correlation ID (CN to BSS) Solution 2
Pros:

· The tMSC-S can check if calls are within the same BSS, ie local or not and only needs to send the call correlation information to the BSS for local calls.


Cons:

-
The oMSC-S or tMSC-S needs to be able to determine whether the call is local or not, but only one MSC-S should send the call leg identities of the call to the BSS and only when both call legs are in the same BSS, ie after the one MSC-S found out that the call is local.
Editor's note: It should be determined and described which MSC-S evaluates and detects that the call is local, whether it is the oMSC-S, tMSC-S or either one of these, depending on scenario.
See also subclause 11.3.5 for other pros and cons of this solution.

12.4.4
Correlation ID (CN to BSS) Solution 3: signalling of existing call reference parameterCall ID/CIC & MSC ID in Assignment/Handover procedures 

This solution is FFS
12.4.4.1
Technical Description 

This solution is based on the method to send the Call ID/CIC, RAN ID, MSC ID tuple (see solution 5 in subclause 11.3.6) to the BSS in order to identify the originating leg of the call when establishing the terminating leg. 

The Call ID/CIC, RAN ID, MSC ID tuple identifying the originating leg of the call is propagated through the network up to the tBSS which can detect whether both call legs are served by the same BSS.

One (or more) information element(s) containing the call leg identifier of the other leg of the call are added to the Assignment Request and Handover Request messages from the MSC to the BSS on a per call-leg basis. The contents of the call leg identifier is described in subclause 11.3.6.

If the tMSC does not support LCLS, or does not want to allow the BSS to correlate the two legs of the call (as in Solution 1 for Lawful Interception (see Section 9.2), it simply does not add the call leg identifier of the other leg of the call in Assignment Request/ Handover Request messages.  In this case the tBSS cannot perform the correlation, cannot know that a call is a local one and consequently cannot establish LCLS. When the situation possibly later on has changed, the tMSC can provide the call correlation information to the BSS.

12.4.4.2
Pros and Cons for Correlation ID (CN to BSS) Solution 3
Pros:

-
The BSS receives globally unique identifiers of the call legs of the and can perform correlation of the call legs.

Cons:

-
The call leg correlation information is coupled to the CN indication of LCLS preference, and CN can therefore not give separate indications that LCLS is possible and permitted or prohibited.

See also the corresponding Pros and Cons listed in subclause11.3.6.2.



12.4.5
Comparison of Solutions for signalling the correlation of call legs from CN to BSS


Subclause 11.3.7 above compares the solutions how to identify and correlate calls and how to determine that the calls are local. A few additional pros and cons are listed in the corresponding subclauses 12.4.2 to 12.4.4, but none of this additional information is crucial for the selection of the preferred solution. Based on the conclusion in subclause 11.3.7 the signalling solutions for the A-interface should have the following characteristics:

· [to be added] 
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