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1. Introduction

It is unclear in current specification (TS 24.237 and TS 24.008) how the ringing tone/announcement is played to the originating user as early media and how the locally generated ringing tone is played to the originating user, if aSRVCC occurs. 
This paper discusses the solution when the UE initiated aSRVCC, how the ringing tone/early media is kept playing to the originating UE. 
2. Issue

1) Originating UE initiated aSRVCC in the case that the locally generated ringing tone is played:
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Figure 1: Originating UE initiated aSRVCC in case that locally generated ringing tone is played
1a. When the originating UE (UE A) receives a 180 response, a ringing tone (announcement) should be played to the originating user. And the originating UE plays the locally generated ringing tone by the UE;
2. When the originating UE moves to 3G, how the ringing tone is played to the originating user is unclear in current specification. In this case, the UE should keep playing the locally generated ringing tone.
24. When the terminating UE answers the call, the originating UE should stop the ringing tone. 

2) Originating UE initiated aSRVCC in the case that the ringing tone is played by the network as early media, e.g. CAT media:
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Figure 2: Originating UE initiated aSRVCC in case that the ringing tone is played by the network as early media
1-20. The originating UE A has sent an outgoing INVITE to UE B, and the CAT media is played using early session model in this case. 

21. When the originating UE moves to 3G, the CAT media should be kept playing to the originating user.

22-25. The MSC server sends the SIP INVITE to the SCC AS-A, the SCC AS-A performs the remote leg update by sending a SIP update request to the remote UE B.

26a. Upon receiving the SIP update with new SDP offer, the CAT AS-B will immediately play the CAT media to the MSC Server.
26b. The UE should attach the connection to the MSC Server and the MSC server should play the CAT media to the originating user.
3) Terminating UE initiated aSRVCC in case that the locally generated ringing tone is played:
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Figure 3: Terminating UE initiated aSRVCC in case that locally generated ringing tone is played
1a. When the originating UE (UE B) receives a 180 response, a ringing tone (announcement) should be played to the originating user. The originating UE plays the locally generated ringing tone by the UE;
7a. When the terminating UE (UE A) initiates aSRVCC, the UE should keep playing the locally generated ringing tone.
26a. Upon receiving In case the originating UE plays the ringing tone, the originating UE should stop it.
4) Terminating UE initiated aSRVCC in case that the ringing tone is played by the network as early media
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Figure 4: Terminating UE initiated aSRVCC in case that the ringing tone is played by the network as early media
Problem: 

1. The originating UE A has sent an outgoing INVITE to UE B, and the CAT media is played using early session model in this case.
7. When the CAT AS B receives a SIP UPDATE request, there are two cases:

 
a) if the CAT AS B forwards the SIP UPDATE to the originating UE A, thus the UE A will receive the media from MSC server, the CAT media played to the originating UE will be stopped;

b) if the CAT AS B processes the UPDATE request, the CAT media will be played to the MSC Server. 
In both of these two cases, the CAT media will be not correctly played to the originating UE. 

Proposal:
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Figure 5: Terminating UE initiated aSRVCC using ATCF 
1. The originating UE A has sent an outgoing INVITE to UE B, and the CAT media is played using early session model in this case.

2. Terminating UE B moves to 3G.
3~6. The MSC server sends SIP INVITE to transfer the session. 
7~10. The ATCF sends SIP INVITE to SCC AS. 
11~13. The ATCF sends SIP INFO to MSC Server to synchronize the call state. And the CAT media is kept playing to the originating UE. 

14~26. UE B answers the call. When the CAT AS B receives the SIP 200 response, it stops the CAT media. 
28~34. The session in source PS is cancelled. 
The originating UE initiates aSRVCC can also use ATCF/ATGW to anchor the CAT media:
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Figure 6: Originating UE initiated aSRVCC using ATCF
3. Analysis
Above scenario illustrates following aspects that seem to be missing on the specification:
1) When the originating UE is being alerted, the UE must locally store the type of the ringing tone (e.g. whether it's early media or locally generated ringing tone).  When aSRVCC occurs, then depending on the type of the ringing tone the UE must behave as follows:

- if UE is playing the locally ringing tone, then the UE must keep playing the locally generated ringing tone instead of the MSC-generated ringing tone.
- if UE is playing early media, then the UE must attach the connection to the MSC, as specified in 24.008
2) When the terminating UE initiates aSRVCC, then:
- if UE is playing the locally ringing tone, then the UE must keep playing the locally generated ringing tone.
- if UE is playing the early media, then the procedures with ATCF is proposed to solve the problem. 
4. Conclusion
;
It's proposed to specify how the UE and network play the ringing tone to the originating user when the aSRVCC occurs. 
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1. SC UE A has sent an outgoing INVITE to UE B, the resources are both reserved, CAT media is played to originating user A.  
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