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1 INTRODUCTION
When a user is engaged in a two-way voice session, the microphone and the speaker are capturing the local voice to be transmitted to the remote UE and rendering the voice packets received from the remote UE, respectively. 

During such a voice session, the UE screen and the camera are still available for use by other applications. For example, without impacting the on-going voice session, the user can start up

· the camera application on the UE and take pictures; or

· the email client and check / compose emails.

Such operations can be performed without having to notify the remote end as they do not affect the on-going two-way voice session in any manner.

When a user is in a two-way video telephony session, the microphone and the speaker have roles that are identical to their role when involved in a two-way voice session. In addition, the camera captures the scene and the captured scene is transmitted to the remote UE. The scene captured by the camera at the remote end is received from the remote UE and is displayed on the screen.

If the user-interface in a UE allows user to start up other applications while engaged in a bi-directional video call, whenever the user starts up another application (for example, the email client), the screen is no longer available for rendering the video packets received from the remote UE. Also, depending on the UE Operating System, the camera may also no longer be associated with the task of capturing the scene for transmission to the remote UE (for example, if the user started up the camera application to take a photograph or capture a video).
Conclusion:  During a bi-directional video session, if a user starts up another application, either the camera or the screen or both will not continue to be associated with the ongoing session.
2 PROBLEM DESCRIPTION
If the two UEs involved in a bi-directional video session do not communicate with each other when the camera is released or when the screen is no longer available for rendering the received video packets, the following issues are seen to arise.
· If the screen is no longer available, the received video packets will still be decoded, but will not be displayable. This leads to wasted bandwidth use and may have charging implications.

· If the camera is no longer available, the UE will stop sending video packets to the remote UE. However, RTCP SR packets will still continue to be exchanged. The frequency of RTCP SR packet transmission is of the order of seconds. Until RTCP SR packets are received by the remote UE, this scenario will be indistinguishable from the scenario where the video packets are lost, resulting in bad user experience.
However, while in an on-going two-way video call, if the UE learns when camera and screen are released at the remote UE are released for use by other applications, the UE can:

· Display a suitable message to the user describing why the video rendering stopped; and

· Stop sending video packets from the local camera, as they will not be displayed to the remote user.

Conclusion: It is desirable for the UE to know when the remote UE releases the camera and/or the screen.

Definition: When a user starts up another application while a video-session with a remote party is ongoing. Necessitating the release of terminal screen and/or camera, we say that the user has started multitasking. When a user who is multitasking, ends the other application and makes the camera and the screen available to the on-going video session, we say that the user has ended multitasking.

3 COMPARISON BETWEEN MULTITASKING AND UPGRADE / DOWNGRADE
During an ongoing video session, the camera and the screen are released when the user

· performs a downgrade from bi-directional video to audio-only session; or

· starts multitasking

Similarly, the camera and screen are made available to the on-going session when the user

· performs an upgrade from audio-only to bi-directional video session; or

· ends multtasking.

However, there are a few important differences

· A user downgrades a video call by removing video either in one direction or in both directions by deliberate action that is directly associated with the on-going session. Similarly, a user upgrades an ongoing session by adding video in the outgoing direction by deliberate action. 
· It is not expected that the user will upgrade / downgrade a session several times during a short time interval.

· Every time the user requests upgrade to receive video, the consent of the remote party needs to be obtained.

In contrast, with multitasking,
· Video is removed from the ongoing session due to user starting up another application while a video session is ongoing. It is user action that happens to have an impact on the on-going video session rather than a deliberate attempt to modify the on-going video session

· It is possible that the user starts and stops multiasking several times during an ongoing video session – by starting up different applications

· Since the user does not intend to downgrade the on-going session, when the multitasking ends, it is not necessary to get user consent to restore the session back to bi-directional video.
4 POSSIBLE SOLUTIONS TO SIGNAL START AND END OF MULTITASKING

4.1 Disallow multitasking during video session
While in a video session, the user is blocked by the UI from starting multitasking. If the user wants to multitask, she will have to first explicitly downgrade the on-going session to audio-only.

This is the simplest possible solution. It does not require any changes to existing protocols. It also has poor user experience. This solution will not be discussed further.
4.2 SIP Based solutions

The proposals in this subclause all use the media directionality of the video media to signal to the remote UE the start and stop of multitasking. They differ from each other in how the signaling of start of multitasking is done. 
4.2.1 Using a=inactive to indicate start of multitasking

When the user starts multitasking, the UE sends a SIP reINVITE with an SDP body, where the video media direction is set to a=inactive (audio media will still continue to be sendrecv). When the remote UE receives this SDP offer, it will respond back with a=inactive for video media. This will stop the flow of video packets in both directions. Camera and screen are available for use by other applications in both UEs. 
When the multitasking ends, the UE sends another reINVITE with appropriate media direction for video.
With this solution, the remote UE learns that the incoming video stream was stopped intentionally and the remote party will also stop sending video. However, the remote UE can not distinguish between the intentional downgrading and the downgrading due to multi-tasking. Hence, if the video is to be resumed subsequently, the user consent will have to be sought and obtained.

4.2.2 Using a=sendonly to indicate start of multitasking

When the user starts multitasking, the UE sends a SIP reINVITE with an SDP body, where the video media direction is set to a=sendonly signifying that the screen is no longer available and hence the remote UE must stop sending video packets (audio media will still continue to be sendrecv). When the remote UE receives this SDP offer, it will respond back with a=recvonly for video media. The effect will be as if video media is now placed on hold. Screen is available for use by other applications in the UE. Even if camera is available, UE may not transmit any video frames. 

When the multitasking ends, the UE sends another reINVITE with appropriate media direction for video.
With this solution, the remote UE learns that it must stop sending video. The remote UE still expects to receive video packets, but it may or may not get them. Also, the remote UE can not distinguish between the intentional downgrading and the downgrading due to multi-tasking. Hence, if the video is to be resumed subsequently, the user consent will have to be sought and obtained.

4.2.3 Using a=recvonly to indicate start of multitasking

When the user starts multitasking, the UE sends a SIP reINVITE with an SDP body, where the video media direction is set to a=recvonly signifying that the UE intend to stop sending video. and hence the remote UE must stop expecting to receive video packets (audio media will still continue to be sendrecv). When the remote UE receives this SDP offer, it will respond back with a=sendonly for video media. The effect will be as if video media is now placed on hold by the remote UE. Camera is available for use by other applications in the UE. Even if screen is available, UE may not render any received video frames. 

When the multitasking ends, the UE sends another reINVITE with appropriate media direction for video.
With this solution, the remote UE learns that it will not be receiving any video. The remote UE can continue to send video packets, but video many not be rendered by the UE as screen may be unavailable. Also, the remote UE can not distinguish between the intentional downgrading and the downgrading due to multi-tasking. Hence, if the video is to be resumed subsequently, the user consent will have to be sought and obtained.

4.3 RTP based solutions

The proposals in this subclause do not involve SIP signaling to indicate the start / end of multitasking. This is accomplished through RTP and RTCP messages. Considerations of these solutions fall under the responsibility of SA4.
4.3.1 No changes needed

When the user starts multitasking, the UE will stop sending video packets and will stop rendering any received video packets. The remote UE will notice the interruption in the reception of video packets and soon after that will receive a RTCP SR from which it can infer that the UE has stopped sending the video packets. At this point, the remote UE can provide a notification to its user that the video reception has been stopped.

In addition to the above, optionally, the remote UE can guess that, since the UE has stopped sending video packets, perhaps it is in a state where it will be unable to render any received video packets; based on this conclusion, the remote UE also decides to stop sending video.

When the multitasking ends, the UE will resume sending the video media and, if the reception of video was also suspended, it will expect to receive video media. At the remote UE, reception of video media and the updating of RTCP SR report values signifies the resumption of reception of video packets and this can trigger the remote UE to also resume transmission of video packets.

This mechanism suffers from several disadvantages. 
· If the remote UE does not also stop sending video packets when it notices that the reception of video packets is paused, then there will be unnecessary traffic over the air.

· If the remote UE follows the proposal listed in this subclause, and both UEs start multitasking, then additional clarifications are needed to ensure that the video is restored when both UEs end multitasking.

4.3.2 Using RTP/AVPF profile
RFC 5104 describes how a UE can use the AVPF profile to temporarily adjust the bit rate associated with a media stream using TMMBR and TMMBN messages. We could extend this mechanism to allow the UE set the maximum bit rate associated with a data stream to 0 at the start of mutlttasking and restoring the previous (non-zero) value at the end of multitasking.

If SIP based mechanisms are determined to be less preferable to RTP based mechanism, this solution is a candidate. However, this solution extends the usage of RFC 5104 provided mechanism to use cases that are not within the scope of RFC 5104.

4.3.3 Using draft-westerlund-avtext-rtp-stream-pause-05
When a multimedia session involves many participants, there is a need to be able to quickly react to the changes in the media requirements of a participant with minimal signaling overhead. This internet draft addresses this need by using RTCP messages to quickly convey the pause and resume states of a media to the others. This mechanism seems to be well suited for the problem at hand.
However, this solution needs to be studied by SA4 and its suitability to solving the multitasking has be be evaluated by SA4. Prior to SA4 considerations, CT1 has to decide whether SIP based mechanisms are preferred over other mechanisms.

5 CONCLUSION AND RECOMMENDATION

Based on the discussion above, it is clear that clarity is needed to handle the start and the stop of multitasking. CT1 is asked to discuss the issues raised above and determine the way forward.

If SIP based solution is selected, then Qualcomm can bring CRs to CT1 #87 meeting.

It must be kept in mind that any RTP/RTCP based solution is not within the scope of CT1, but falls within the scope of SA4.
 If a solution based on SIP is less desirable when compared to RTP/RTCP based solution, an LS to SA4 would summarize the discussion and conclusions and would help in introducing the topic in SA4.
