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Discussion paper on open issues in LCLS TR23.889 and GERAN impacts
1 Introduction
In the Technical Report (TR) for LCLS, ref [1], there are some open issues with impact to GERAN. Nokia Siemens Networks had several proposals in the recent CT4 meeting how to solve many of the open issues. The corresponding impacts on GERAN’s LCLS related specifications are covered by our CRs to 48.008 and 48.103. This discussion paper explains the reasoning why these solutions should be selected and enforced for GERAN2 standardisation. 
2 User plane handling
User Plane handling in A-interface is very much dependent on the selected methods for mid-call announcements and lawful interception for LCLS related calls. TR 23.889 lists several solutions for mid-call announcement handling. The solutions so far described are not adequate in terms of having a complete working solution, or the acceptance of all companies. The following arguments have been raised, e.g.:
1. Not allowing LCLS for calls under lawful interception. It has been analysed that this solution has severe vulnerability, because of end user ability to detect lawful interception when there is a difference in voice latency and delays between call under LI and not under LI. Thus this solution is not recommended in all scenarios and there is a need to find out solution for user plane handling which works with LI and also with mid-call announcements combined with LI. 

2. Not allowing LCLS for calls that might have mid call announcement (such as pre-paid SIMs).This solution would has sever impact on service quality and therefore clearly limits LCLS usability and thus cannot be accepted. 

3. Use signalling to inform BSS to pass the mid-call announcement or tone through. It has been analysed that this solution is vulnerable in terms of end user ability to detect lawful interception. Since the timing between signalling and user plane handling is not accurate enough the following can happen;
· The “announcement start” indication was received too late -> part of announcement is lost. 

· The “announcement start” indication was received too early -> BSS lets the downlink user plane data (which doesn’t belong to an announcement) go through. This causes problems especially when Lawful Interception (LI) is activated, because in that case the downlink speech is delivered to the end user and therefore the end user can detect that LI is activated during the ongoing call. In contrast, when LI is not activated, only SID frames (or nothing) is sent in the downlink direction.

4.
BSS detection of mid-call announcements and tones as distinguished from SID frames (AoIP) or G.711 Silence codewords (AoTDM or when G.711 is used over AoIP). This solution seems feasible because it is comparatively easy for the BSC to detect announcement, because BSC only needs to detect that the user plane does NOT carry SID frames/silence codewords. The problem with this solution is when there are several MGW in a chain in the core network and Lawful interception is handled using bicasting of the user plane to the core network. With that LI solution the real (bicasted) user plane data would be through-connected to the other call leg via the core network, thereby revealing the lawful interception.
To overcome the LI problem of solution 4 where BSS detect mid-call announcement, there is a need for Inter-MGW communication. The MGW sending the mid-call announcement shall inform the receiving MGW about the start and stop of mid-call announcements. This indication is given in the form of special LCLS management tones. One tone indicates the start of the mid-call announcement and an other tone indicates the end of the announcement to the receiving MGW. Note that the LCLS management tones shall never be sent to the receiving BSS, the last MGW in the chain shall remove the management tones. If there is only one MGW in the core network, that MGV simply replaces the SID frames/ silence codewords with the mid-call announcement or mid-call tone.

Nokia Siemens Networks proposed solution 4, enhanced with the LCLS management tones between MGWs as described above to the recent CT4 meeting. See [2].
For GERAN perspective, the combined solution 2+4 has the following impact on user plane handling.

· For the DL, BSS would receive either SID frames or silence codewords depending on the codec and BSS should discard these and not forward such data to the end user. 

· In case of mid-call announcement, only real user plane frames containing the announcement or mid-call tone is sent from the (last) MGW to BSS.

· BSS needs to be able to detect and distinguish the user plane frames from SID frames or silence codewords and forward such user plane frames containing mid-call announcements or mid-call tones to the end user.

· BSS shall generate SID frames/ silence codewords to the core network over the A-interface, except when lawful interception is activated, in which case the BSS shall send user plane data to MGW in addition to the local call link (bicasting). 

This user plane handling is described in the contributing CR GP-100xxx…

3 LCLS Capability indication from BSS to CN
GERAN2 already informed CT4 in the LS G2-10????,  that there is no need to have the BSC indicate its LCLS capabilities to the core network and this is quite clear from GERAN perspective. Nokia Siemens Networks had a proposal to the recent CT4 meeting to remove the LCLS capability indication from the BSS, but CT4’s decision about the proposal is not known when writing this GERAN2 contribution. Anyhow, the working assumption in the current version of TR 23.889 is to have the LCLS-Capability indication in the COMPLETE LAYER 3 MESSAGE.
The new working assumption for LCLS capability [3] as proposed by Nokia Siemens Networks to CT4 is described below.  

According to several functional descriptions of call set-up with LCLS, the BSC shall send an indication about its LCLS capabilities to the MSC. The TR states that it “…seems important for minimizing the signaling overhead within the CN that the BSS informs the CN as early as possible about its capabilities regarding LCLS”. The statement is not really justified, because the MSC anyhow should, or could,  find out if LCLS is possible and allowed from CN point of view, irrespective of whether the BSS supports LCLS or not. It is recognized that MSC in principle could avoid starting LCLS negotiations within the core network, if the MSC would know that the BSC does not support LCLS.  However, it should be noted that currently there is no indication of LCLS capabilities included in the Inter-BSS handover scenarios described in the LCLS TR. That is, currently there is no description, or even statement in the TR, about how the Target BSS could possibly indicate its LCLS capabilities to the MSC. But in principle the MSC needs to assume that LCLS is supported by target BSS and work accordingly in CN internal messaging and find out the target BSS LCLS capability only after receiving HO Request Ack from target BSS. If the LCLS-Status is not present in the message, or it states that local switching not possible, the MSC know if LCLS was not supported by the target BSS, or local swithicing in general was not possible for this call leg. 

It would be difficult trying to develop new Inter-BSS handover signalling to enable the Target BSS to send some indication to MSC about its LCLS capabilities. It is unfeasible and not recommended to develop such new signalling just for LCLS to cover Inter-BSS handover scenarios, especially since the CN does not need to know the BSS LCLS capability in advance, not even in call set-up procedures.

This improvement can be achieved with a simple modification of the LCLS signalling procedures, such that the MSC always sends the GCR to the BSS in the call set-up and Inter-BSS handover procedures. In this way MSC will recognize from the corresponding BSC response whether the BSC supports LCLS or not. If this approach is adopted there is no need to develop any new indication of LCLS capabilities in Inter-BSS handover signaling.

It is sufficient for CN to know whether the BSS supports LCLS, and whether LCLS is possible for this call from BSS point of view only after Assignment Complete. If LCLS-Status IE is not present in the Assignment Complete, BSS does not support LCLS.
4 Conclusion

It has been proposed in CT4 that the mechanisms described in [2] and [3] should be adopted as working assumptions in the LCLS TR 23.889. The outcome of the CT4 meeting should be known when GERAN2 is meeting and therefore the solution according to CT4’s decision should be adopted in the corresponding GERAN specifications. If CT4 decides to adopt the solutions described in [2] and [3] the corresponding CRs in [4] and [5] should be agreed in the GERAN specifications accordingly. 
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