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1. Introduction

Mid-call announcements and tones, which is user plane data, need to be delivered to locally switched calls, either to one of the call legs or both. There are various possible solutions how to do this and each solution has benefits and drawbacks. This contribution describes three possible solutions to ensure delivery of announcements and tones for locally switched calls. 
2. Reason for Change

Mid-call announcements and tones shall be delivered to locally switched calls and some solution how to do this needs to be selected and specified.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 V 0.2.0.

* * * First Change * * * *
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* * * Next Change * * * *

8.5.2
Mid-Call Announcements/Tones


8.5.2.1 General

While a call is established the core network might send announcements or tones on the user plane to the UE, see 3GPP TS 23.205 [x]. One example of mid-call announcements is the warning message about a Prepaid account running dry. Such mid-call announcements and tones need to be delivered also to locally switched calls, either to one of the call legs or both. One aspect of the anticipated LCLS solution is that BSS sends silence codewords on the AoTDM user plane interface and periodic SID frames on AoIP interface respectively, which MGW returns back downlink to the BSS. In case of announcements the MGW should send the announcement instead of the silence codewords or SID frames.
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. Three alternative solutions have been identified how to ensure the delivery:
1. Signalling to indicate start of announcement,
2. Announcement detection in the BSS,
3. LCLS is not allowed for roaming subscriber if the subscriber subscribes to services that might cause mid-call announcements, 
These solutions are described more in detail below with corresponding benefits and drawbacks. 
8.5.2.2 Mid-call announcement solution 1: Signalling to indicate start of announcement

According to this solution 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 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.  
Solution 1 is straightforward for non-roaming subscribers, but it is more problematic for roaming subscribers, if the subscriber is using a service that might cause mid-call announcement to be generated in the GMSC, for example CAMEL based services. In order to deliver announcement also to locally switched calls, some new signalling would need to be developed to enable GMSC to inform the originating or terminating MSC in control of the locally switched call about the announcement or tone. This part of solution 1 would require new messages to be specified using ISUP/BICC and it is also a new requirement that the message has to be supported after ANM, ie during the call, after the call has already been established. The signalling between MSCs has to be supported both for backward and forward directions for announcements to A and/or B-party.
One alternative is that only the non-roaming part of this solution is developed, ie to only define the new MSC message to inform BSS about the announcement or tone, see also solution 3 described below. 
One benefit of this solution is that there is no need to develop advanced announcement and tone detection in the BSS as described for solution 2. Another benefit is that this solution does not impact on the anticipated Lawful Interception solutions described in clause 9.
The drawbacks are that new non-typical ISUP/BICC messages need to be defined, which would require significant specification work and a new MSC-S message is needed to inform BSS about mid-call announcements and tones. 
8.5.2.3 Mid-call announcement solution 2: Announcement detection in the BSS 
According to this solution there is no activation message from the MSC-S to the BSS before announcements, instead the BSS uses voice detection to distinguish announcements and tones from downlink silence codewords/SID frames. 
There is an interaction problem between this mid-call announcements solution 2 and Lawful Interception solution 2, since MGW is anticipated to throughconnect the user plane during LCLS, thereby throughconnecting possibly bicasted user data back to the BSS. 
The benefit of this solution is that there is no dedicated signalling from the MSC-S to inform the BSS about the announcement.
One drawback with this solution is that announcement detection would require new functionality in the BSS. Another drawback is that Lawful Interception solution 2 cannot work as anticipated together with this mid-call announcements solution 2, because the throughconnected bicasted speech would disturb BSS' voice detection of mid-call announcements. This problem could be resolved by changing the MGW functionality in such a way that MGW should not return LCLS bicasted user plane back to the BSS. This, however, would change the functionality of  the MGW and LI solution 2, which might make it more vulnerable for detection. An additional difficulty is that if there are several MGWs in a chain only the last MGW shall block the user plane transmission. 
[For these reasons the solution to have BSS detect mid-call announcements and tones is not recommended.?]
8.5.2.4 Mid-call announcement solution 3: LCLS not allowed for roaming subscribers if the subscribed service might cause mid-call announcements
Mid-call announcements for roaming CAMEL subscribers are done in GMSC. According to solution 3, no new LCLS related signalling to originating or terminating MSC is performed to generate announcements or tones to roaming subscribers and therefore this solution does not require significant specification work. The consequence of solution 3 would be that LCLS is recommended not to be used at all for roaming CAMEL subscribers, or for such roaming subscribers that use some service, which might cause mid-call announcements or tones in the GMSC when roaming.
With this solution the MSC in control of LCLS shall check if the subscriber in question is roaming and subscribed to such a service that might cause mid-call announcements or tones in the GMSC and shall not initiate any LCLS for such subscribers. 
This solution can be combined with a partial solution 1, where only the new MSC message to inform BSS about the announcement is developed.
The benfit of this solution is that it does not require significant specification work to support announcements to locally switched roaming subscribers and that there is only small impact on implementations.
The big drawback of this solution is that LCLS should not be activated for roaming subscribers that might receive mid-call announcements or tones.
8.5.2.5 Conclusion on Mid-call announcements and tones
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