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1. Introduction

This document describes possible impacts on the BSS of the different solutions for LCLS call identification and call correlation, as discussed in the recent 3GPP CT4 meeting. It is realized that no final conclusion can yet be made in GERAN, because the discussion is still open in CT4 whether there could be a compromise combined solution, or if one of the two original solutions will be selected. The first original solution is to identify a (LCLS candidate) call using the Global Call Reference and have BSC determine whether both call legs are within its same BSS. The second original solution is to identify (LCLS candidate) call legs using Call Leg Identities and have the MSC judge whether both call legs are within the same BSS or not. 
There is a companion document in G2-100072, which describes how to handle LCLS during handovers and failed handovers.

2. Combined solution proposal in CT4 for LCLS call correlation 
During the recent CT4 meeting a compromise solution was proposed for LCLS call identification and call correlation to send the BSC Node identity within the Core Network between MSCs, in addition to the GCR based solution. It was not possible however, to reach agreement in CT4 about the combined solution and whether sending the BSC Node ID within the core network should be mandatory or optional.

Some additional refinements to the combined solution were also discussed in CT4:

- 
Possible optimizations in the coding and handling of the Global Call Reference, GCR, see details below.
- 
The MSC could request to receive updates about possible changes of the BSC Node-ID.


3. Possible optimizations of the Global Call Reference
The new subclause 11.3.3.1A in TR 23.889 describes several simplifications in the handling of GCR in BSS. The TR also lists Pros and Cons of the 4 possible improvements of GCR described below. The first described improvements are 1a and 1b:
1a)
The BSS may be configured with the Network ID to which it pertains and may ignore any GCR it receives with an unknown Network ID. Besides, it may disregard the Network ID part of GCRs received with a matching Network ID, and thus performs call legs correlations only using the Node ID and Call Reference ID.

1b)
The tMSC may not send to the tBSS any GCR when oMSC and tMSC pertain to different Network IDs. In addition, oMSC and tMSC may send on the A interface a GCR format w/o the Network ID (when the GCR Network ID matches their own Network ID).

The simplification in 1a requires BSC to know the Network ID to which it pertains, but the benefit is that the BSC does not need to compare the GCR with a different Network ID with the GCRs of other established calls in BSS since such a call (leg) cannot be within the same BSS. The second part of 1a lowers the amount of information to be compared and therefore seems beneficial from BSC point of view.

The simplification in 1b is mainly visible within the core network only, but one benefit is that the MSC would not send the GCR to the BSC for call legs that reside in a different network.

TR 23.889 points out that the simplifications 1a and 1b would not allow LCLS after a subsequent Inter-Network Inter-MSC handover to the same BSS as the remote UE.  

TR 23.889, subclause 11.3.3.1A, also describes two improvements to avoid useless correlation attempts in the BSS:

2a)
Establishment of first leg of the call. ….oMSC could therefore signal within the Assignment Request message sent to the oBSS that no correlation check is required at that stage of the call setup.
When Early Assignment is used (see 3GPP TS 23.108 ) at tMSC, … the oMSC may also set this flag in the Assignment Request message when establishing the oCallLeg with late assignment at oMSC. tMSC would never set this flag when setting up the MT call with early assignment.

Improvement 2a would require a new indication in the A-interface signalling to allow the MSC to inform BSC that no correlation check is required.

2b)
tMSC may check to determine whether the call can be local or not at call setup time. 

Improvement 2b is not visible as such in the BSS or in A-interface signalling, but if MSC is able to do all the listed checks it will send the GCR more seldom to the BSC and only for calls that are likely to be within the same BSS.
There is no agreement in CT4 and no conclusion in the TR yet about these improvements and whether some of them will be standardized.

4. Comparing GCR and MSC judged solutions, impacts on the core network and BSS

TR 23.889 indicates clearly that one of the main differences between GCR and Call Leg Info based identification solutions is that the GCR does not change during a call, not even after handovers.
GCR may change in the supplementary services call waiting and call hold, since the existing call is replaced with another call and these scenarios should be further analyzed in the TR. The Call Leg Information, on the other hand, will change in all Inter-BSS (Intra-MSC or Inter-MSC) handover scenarios, and therefore the "MSC Judged solution" requires additional signalling to inform other core and access network nodes about the changed identifier. Problematic scenarios arise if an Inter-BSS handover occurs during call set-up, or if there are handovers on both call legs simultaneously.
Whenever the Call ID/CIC changes for a call leg, the MSC needs to inform the other MSC(s) controlling the other call leg. The MSC judged call leg ID based solution also requires the MSC to store and keep updated during the time of the call, the other call leg information PLUS the MSC ID of the MSC which controls that call leg. Also in the MSC Judged solution the BSC shall take the final decision to establish LCLS or not and MSC cannot know if LCLS is only possible for some BTSs, e.g. because not all BTSs in a BSS support LCLS. 
In all cases only BSC can and shall find out and correlate the two call legs to be LCLS connected. This task is a natural follow-up in the GCR based solution after the BSC found out that both call legs, with the same single GCR (!), are within the same BSS. In the MSC Judged solution the BSC must find the two calls (legs) with the indicated two call leg identities and correlate these two calls. This task becomes demanding when the call leg identity, or call leg identities, were changed due to possible Inter-BSS handovers of one, or both call legs simultaneously.
There is, however, equivalent impact on the BSS of the two solutions, see the GERAN LS to CT, CT4 in GP-092438: “GERAN believes that both solutions for the “Correlation IE” in A-interface signalling (i.e. either GCR in Solution A or Call-Leg-Information in Solution B as indicated in C4-094252) are equally feasible on the BSS side”.

5. Combined LCLS solution, impacts on the core network and BSS
Only the GCR is used to identify calls in the combined LCLS solution described in this document. In addition the BSC Node ID could be used within the core network to enable the MSC to determine whether both call legs of a call are within the same BSS. Therefore the impacts on the core network of the combined LCLS solution are the same as for the MSC Judged solution. Sending the BSC Node ID between MSCs requires significant standardization work in CT4 as shown by the signalling flows in the TR 23.889 and corresponding substantial implementation efforts in the MSCs.
The BSC Node ID as such, however, is never sent on the A-interface with the combined LCLS solution, therefore there is no direct impact on the A-interface signalling and there is no need to standardize e.g. any new Information Element to carry the BSC Node ID on the A-interface, which is seen as an advantage for GERAN. 

From GERAN point of view the basic combined LCLS Solution looks the same as the original GCR based LCLS solution, because the BSC Node ID is never sent on the A-interface. However, if the improvements described in chapter 3 above are standardized there is impact on the BSS and A-interface signalling, but only for the simplifications 1a and 2a. The improvements 1b and 2b are not visible as such e.g. in the A-interface signalling, but these improvements would mean that the MSC only sends GCR to the BSC for such calls that are likely to be within the same BSS, thereby lowering signalling and processing requirements for the A interface.

6. Conclusion and proposal
This document describes the different LCLS solutions based on the recent discussions in 3GPP CT4. Even though CT4 could not reach any final agreement on a compromise solution, GERAN2 could give indications about the preferred solutions, based on further analysis in GERAN2. 
It is recognized that LCLS will impact on the core network functionality and signalling and that CT4 will take the final decision which solutions to use, but GERAN2 should indicate any preference we may have, especially if GERAN2 is able to identify some crucial issues to support the decision.
Based on the reasoning in this document it is proposed that GERAN2 indicates in an LS to CT4 that: 
· The LCLS solution using the GCR for call identification and call correlation would be acceptable and encouraged. 
· The benefits of exchanging information about the BSC Node ID within the core network to enable the MSC to detect whether the call (legs) are within the same BSS can be recognized. However, this BSC Node ID functionality is purely core network related in the combined LCLS solution and therefore only relevant for CT4, because the BSC Node ID is not, and should not, be sent on the A-interface. In the combined LCLS solution the BSC does not need to know the BSC Node ID of itself or other BSCs because the calls are identified using GCR. 
· It is not possible to find any difference in standardization work for GERAN for the combined LCLS solution, depending on whether the BSC Node ID information is used, or not used, within the core network.
· There are benefits of the GCR improvements described in chapter 3 (or in subclause 11.3.3.1A of TR 23.889) but GERAN should check to see if there are any technical difficulties with the described improvements before indicating any preference for these improvements in this phase. 
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