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Discussion on LCLS open issues

1 Introduction

The LCLS WI was approved in the GERAN#41 meeting, [ref 1], and it was expected to be finished in rel-9. However, since some issues could not be agreed in time of rel-9, this WI was shifted to rel-10.

In this paper, the issues related to the BSS are listed and corresponding candidate solutions are provided.
2 Open issues and candidate solutions.

2.1 Bi-casting information (LI information) shall be included in which IE?

As we have agreed in our previous meeting, in case of lawful interception, the BSS needs to be informed in a proper way whether a copy of the user plane needs to be bi-casted to the MGW after local switch path is activated in the BSS. However, the “proper way” does not clearly say  which IE shall include this information.
2.1.1 Solution 1

Bi-casting information shall be included in the LCLS-Preference IE.

Note:  The LCLS-Preference IE is used to indicate whether the call leg correlation is preferred from CN point of view, [ref 2].

2.1.2 Solution 2

Bi-casting information shall be included in the LCLS-ConnectStatusControl IE.

Note:  The LCLS-ConnectStatusControl IE is used to indicate whether the BSS can locally switch the call or not by the MSC, [ref 3].
2.1.3 Solution 3

Bi-casting information is mandatorily included in the LCLS Preference IE, and it is optionally included in the LCLS-ConnectStatusControl IE.

This solution is tending to merge above two solutions.

2.1.4 Conclusion:

It seems there’s no big difference between solution 1 and solution 2. Both of them are good solutions.

However, if some companies insist on solution 1 and some other companies insist on solution 2. For the progress, it is proposed to use solution 3, which is believed combine solution 1 and solution 2.

2.2 How to indicate the LCLS capability of the BSS to the CN?

The CN needs to know the LCLS capability of the BSS. It is important for minimising the signalling overhead within the CN that the BSS informs the CN as early as possible.

2.2.1 Solution 1

Configure the BSS-capabilities within each MSC by O&M parameters. Then no additional signalling for the capability exchange is necessary. 
This solution can be used for both call establishment and handover procedure.
2.2.2 Solution 2

For the call establishment procedure, the BSS includes "LCLS-Capability" in the COMPLETE LAYER 3 message.

However, there is no corresponding solution for the handover procedure.

2.2.3 Conclusion:

It is clear that solution 2 cannot be used for the handover procedure, and solution 1 can cover both establishment and handover procedure. 

So, it is proposed to use solution 1.

2.3 How to indicate incoming mid-call announcements to the BSS?

The mid-call announcements and tones are currently generated by the core network and need to be delivered to the user via the BSS also for locally switched calls.

2.3.1 Solution 1

Signalling to indicate start of announcement. 

The MSC-S informs the BSS that there will be an announcement arriving and therefore the BSS should let the announcement go through on the specified call leg and mute the unrelated call leg. The MSC Server controlling the MGW shall inform the BSS (possibly through some other MSS) that the announcement is over and that the BSS shall resume dropping user plane data coming from the A interface.
However, by using this solution, before the MGW sends announcements, signalling needs to be exchange on the A interface. Therefore the announcements will be delayed. And after the announcement is finished, signalling needs to be exchanged on A interface again, in order to resume the LCLS.
2.3.2 Solution 2
Announcement detection in the BSS.

In case LCLS has been activated, the BSC may transmit e.g. silence codewords or SID frames in the uplink of Call leg A, which the MGW should through connect on the other call leg downlink to the BSC.
In case of announcements the MGW should send the announcements instead of the silence codewords or SID frames to the BSC.

The BSC needs to distinguish and detect announcements/tones from the MGW through connected silence codewords/SID-frames.
Note:  The BSC detection of announcements/tones from the SID-frames is not believed to be a new function for the BSC.
However, If LI solution is activated for a LCLS call the user data will be bi-casted by the BSC, e.g. for Call leg A and MGW will through connect the (bi-casted) A user plane data downlink to Call leg B. Therefore there is an interaction problem between this mid-call announcements solution and Lawful Interception solution using bi-casting. 

2.3.3 Solution 3

Announcement detection in the BSS, and MGW generated silence codewords/SID frames to the BSC, in case bi-casting is activated.
In this solution, if LCLS has been activated, and there are no announcements, the MGW may send silence codewords on the AoTDM user plane interface and periodic SID frames on AoIP interface respectively to the BSC, regardless whether bi-casting is activated or not. 
In case of announcements the MGW should send the announcements instead of the silence codewords/SID frames to the BSC.

The BSC needs to distinguish and detect announcements/tones from the silence codewords/SID-frames.
Note:  The BSC detection of announcements/tones from the SID-frames is not believed to be a new function for the BSC.
By using this solution, LI solution using bi-casting will not be impacted.

2.3.4 Conclusion:

Solution 3 can cover all the cases, e.g. where bi-casting is activated or not activated. And there is no need to introduce any new signalling, implying that there are fewer impacts than with other solutions.

It is then proposed that solution 3 will be the chosen solution.
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