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1. INTRODUCTION
When user A is in a session with user B, the following events can occur at UE-A.

· User A puts user B on hold

· User A is put on hold by user B

· User A resumes user B who was previously put on hold

· User A is resumed by user B who previously put user A on hold

IETF RFC 3264 describes (using non-normative language) a solution to signal hold and resume between two parties in a session using media directionality attributes within SDP:

· a=sendrecv (or omitting inclusion of any media directionality attribute)

· a=inactive

· a=recvonly

· a=sendonly

This description is based on the unstated assumption that the media to be put on hold is nominally bidirectional (i.e. when neither party has invoked hold procedure).
3GPP TS 24.610 takes the non-normative description in RFC 3264 and makes it normative.

2. PROBLEM STATEMENT

Strictly following the requirements in 24.610 when the media is nominally unidirectional could lead to outcomes that are unexpected from the perspective of the user.

For example, consider the following use case. User A has an ongoing session with user B with bidirectional audio and unidirectional video media where the flow is only from A to B and there is no video media flowing from B to A. At this time, the media directionality:

· at A is sendrecv for audio and sendonly for video; and

· at B is sendrecv for audio and recvonly for video

2.1
Scenario 1

At this time if user A invokes hold procedure to put user B on hold, 24.610 is very clear on how to change the audio media directionality (sendrecv becomes sendonly at UE A; sendrecv becomes recvonly on UE B). However, 24.610 does not provide any guidance on the expected behavior of UE A with respect to video media
Conclusion 1: Existing procedures in 24.610 do not unambiguously cover the case of unidirectional media.
2.2
Scenario 2

Alternatively, if user B invokes the hold procedure to pur user A on hold, the treatment of both audio and video media is clearly specified in 24.610. UE B will send a SDP offer with a=sendonly for audio and a=inactive for video. Upon receiving this reINVITE, A will respond with SDP answer containing a=recvonly for audio and a=inactive for video. After the execution of this procedure, we will have media directionality as follows:

· at B, audio is sendonly and video is inactive

· at A, audio is recvonly and video is inactive.

Next, if A were to put B on hold, A will send a SDP offer with a=inactive for audio and a=inactive for video. Upon receiving this SDP offer, B will send SDP answer with a=inactive for audio and a=inactive for video. 

Now, if A were to resume the call, then according to 24.610, A will send a SDP offer with a=recvonly for audio and a=revconly for video. Upon receiving this offer, B will send SDP answer containing a=sendonly for audio and a=sendonly for video.
Conclusion 2: Following procedures in 24.610 could lead to unexpected outcomes from user experience perspective.

3. SOLUTIONS
3.1
Solution 1
This solution was presented in CT1-86 in contribution C1-140596 and was postponed. It is being resubmitted to CT1-86bis in C1-141120
3.2
Solution 2

RFC 6337 has a section on hold and resume of media where the shortcomings of using media directionality attribute to signal hold and resume.
An idea mentioned in this RFC is that there need not be any constraints on media directionality imposed on a subsequent SDP offer by the currently negotiated media directionality. At any time, the SDP offer contains the desires (and capabilities) of the offerer. The answerer is free to accept, modify or reject an offer. 

If this principle is applied to Scenario 2 above, then in the last step where A resumes the call, A will send SDP offer with a=sendrecv for audi and a=sendonly for the video media. Upon receiving this SDP offer, since B has put A on hold, B will respond with a=sendonly for audio and a=inactive for video.

A CR for this solution is found in C1-141121.
4. COMPARISON OF SOLUTIONS

Solution 1 keeps the existing methodology unchanged and extends it for scenarios not currently covered. Thus, it is seen to be backwards compatible.

Solution 2 is a radical change in philosophy for dealing with hold and resume. It requires the UE to keep track of what the local user preferences are and incorporate that in the SDP that it sends out.
5. CONCLUSIONS

CT1 is requested to discuss this issue and agree on the next steps.
