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Abstract of the contribution: CT1 sent an LS to SA2 in C1-115217/S2-121926 on the issue of providing multimedia Customised Alerting Tones to a user that has performed SRVCC of a voice and video session in the alerting state from E-UTRAN to UTRAN. This discussion paper discusses the problem in more detail and provides a potential solution.
Problem Overview:
The (m)CAT service is a specific operator service and can be an option provisioned on the network, e.g. IMS or CS, The (m)CAT can be provided by the originating network and the terminating network. The (m)CAT deployed in the originating network may has priority to the one in the terminating network (as specified in 14.10.3.2 in`23.205 ).

There are two scenarios for discussion which will cause the issue as described in the LS.
Scenario1 

1. The UE is in E-UTRAN.

2. The UE initiates an IMS session with audio and video media towards a UE also in E-UTRAN.

3. The UE receives a SIP 180 (Ringing) response and the SIP dialog is now in the "early" state.
4. IMS doesn’t support the multimedia CAT service and no multimedia CAT media is played towards to the originating UE.
5. The UE then performs video SRVCC to the CS domain (UTRAN)
6. The UE has subscribed the originating multimedia CAT service in CS domain and the multimedia CAT service is deployed in CS.
The expectation is that the multimedia CAT should be played towards the user in the CS domain.
However, the multimedia CAT service cannot be provided to the UE given that the target MSC Server cannot know the multimedia CAT capability of the UE. User may complain this customer service provided and quit the related service subscription.
Senario2 

1. The UE is in E-UTRAN.

2. The UE initiates an IMS session with audio and video media towards a UE in UTRAN.

3. The UE receives a SIP 180 (Ringing) response and the SIP dialog is now in the "early" state.

4. IMS doesn’t support the multimedia CAT service and the UE receives multimedia CAT provided by the terminating CS network.

5. The UE has subscribed originating multimedia CAT service in CS domain which take precedence of being played to the UE over the terminating multimedia CAT Service in the terminating network,
The expectation is that the terminating multimedia CAT should stopped and the originating multimedia CAT continues to be played towards the user in the CS domain. 

However, the terminating multimedia CAT media will stop but no originating multimedia CAT media is activated to be played to the UE since the multimedia CAT capability of UE cannot be known by the MSC Server. The user will experience silence until the remote user answers the call. Considering that ringing/alerting can be up to 40 seconds, there is a potential for the originating user to hang up, hearing nothing (for up to 40 seconds!). This would represent a loss of potential revenue for the operator. 

CAT is extensively deployed in some markets, so in those markets that deploy video SRVCC, there is the potential for this occurrence of this problem to be significant. Note that the GSMA IREG RILTE IR.92 Voice Over LTE profile already contains considerations for CAT, which shows the importance of this service for operators.

Therefore, a solution should be found to this issue.

Checkpoint: If SA2 agree a solution is required, what release should a solution be targeted for?
Samsung's opinion is that a solution needs to be found in Rel-11. The Rel-11 TS 24.008 currently has an outstanding editor's note that captures this issue, and is currently awaiting a response from SA2 (see below):

5.2.4.3
Traffic channel assignment and user connection attachment
An appropriate traffic channel for the call is assigned in SRVCC or vSRVCC handover.

For SRVCC handover, the mobile station shall attach the user connection when the call control entity enters any one of the following states:
-
"active" state;

-
"call delivered" state; or

-
"call received" state.
For vSRVCC handover, the mobile station shall attach the user connection when the call control entity enters the "active" state.

Editor's Note [CR: 1948, WI: vSRVCC]: It is FFS if the support of Multimedia CAT can be provided to the user for a mobile originating session in the "early" state that has been handed over to the CS domain via vSRVCC.
Problem in more detail:
As shown in the above subclause 5.2.4.3 in TS 24.008, the mobile station needs to attach the user connection to allow the user to receive the media flow. 

In order for the UE to receive multimedia CAT, the UE indicates to the network that it is capable of supporting multimedia CAT by including an indication in the Call Control Capabilities information element in the CS SETUP message. The network uses this information to request an attachment of the user connection, set up a H.324 call and generate multimedia CAT. This is specified in more detail in the following subclauses of TS 24.008:

Subclause 5.2.1.5:

· for multimedia calls: if the mobile station has not attached the user connection then the mobile station may internally generate an alerting indication. If the mobile station supports multimedia CAT during the alerting phase of a mobile originated multimedia call establishment, the network may request the mobile station to attach the user connection and setup a H.324 call and generate multimedia CAT as specified in subclause 5.3.6.4, in which case the mobile station need not generate an alerting tone.
Subclause 5.3.6.4:
A mobile station supporting multimedia CAT during the alerting phase of a mobile originated multimedia call establishment shall indicate support of this capability to the network in the Call Control Capabilities information element in the SETUP message.
The network may generate a multimedia CAT to such a mobile station before it has reached the "active" state of a call. To do so, the network shall through connect the traffic channel towards the source of the multimedia CAT and send a progress indicator IE indicating user attachment with progress description #9 "In-band multimedia CAT available" in either an ALERTING message or a PROGRESS message that is sent to the mobile station during call establishment. 
In the case of video SRVCC, the call is started in the PS domain and on video SRVCC, there is no CS SETUP sent by the UE. The UE is therefore unable to deliver the support of multimedia CAT to the network. SRVCC requires that the UE attaches the user connection. For the purpose of video SRVCC, the UE can still be allowed to attach the user connection when the call is in the alerting state, but the network is still require to know if the UE supports multimedia CAT in order to connect the traffic channel towards the source of the multimedia CAT.
Potential Solution:
1. Deliver the capability to support multimedia CAT in the CS domain by providing the indication at LTE attach:
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2. The MME stores the multimedia CAT supported indication and then sends it to the MSC when the network decides to perform video SRVCC:
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Another solution could be to deliver the multimedia CAT capability in the CS domain supported indication using SIP signalling from the UE to the SCC AS. The SCC AS would buffer the indication and then on receiving the INVITE for STN-SR (containing audio and video media) for a session in the alerting state, the UE SCC AS would deliver the supported indication to the MSC Server. However, it may not be appropriate to deliver this information in SIP signalling.
Way Forward:
Samsung would like to discuss the solutions to problem discussed in this paper. Samsung believes that a relatively simple solution can be achieved using NAS signalling and signalling over Sv, but would be happy to consider alternative solutions (e.g. using IMS). Samsung has provided a CR to TS 23.216 in S2-122184 and has provided a draft LS response in S2-122185.
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