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1 Introduction

At the SA4#41 meeting, there was a call for discussion [1] on possible issues on the media layer for supplementary services. Some supplementary services and their media impact were also discussed. The supplementary services considered in [1] were HOLD, CONF and ECT. 

In this document discusses a more comprehensive set of supplementary services and their possible usage scenarios. A media path signaling mechanism is proposed for enabling some of these supplementary services.

2 Usage Scenarios

2.1 HOLD
There are two possible usage scenarios for HOLD.
2.1.1 Silent hold (HOLD-1)
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Figure 1: Silent HOLD - A puts B on HOLD. As a consequence B should stop sending the media to A. Similarly A also stops sending any media to B.

Sequence of events

a) A and B are in an MTSI session exchanging video and audio in both directions. 

b) A gets another call from C, and A decides to briefly answer C, so A would like to put B on HOLD.

c) A sends a HOLD request to B to suspend sending V2 and A2. 

d) A also suspends sending V1 and A1.

e) While B is on HOLD, B will not see/hear anything from A.

f) When A finishes answering C and is ready to resume the MTSI session with B, A will send a RESUME request to B.

g) The MTSI session between A and B is resumed. 

2.1.2 Music on hold (HOLD-2)
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Figure 2: Music on HOLD - A puts B on HOLD. As a consequence B should stop sending the media to A. However A sends Music/Animation/Images to keep B entertained/informed while HOLDing.
Sequence of events

a) A and B are in an MTSI session exchanging video and audio in both directions. 

b) A gets another call from C, and A decides to briefly answer C, so A would like to put B on HOLD.

c) A sends a HOLD request to B to suspend sending V2 and A2. 

d) A also suspends sending V1 and B1. Instead A sends some music or images or animation to B to keep B entertained while HOLDing.

e) While on HOLD, B will enjoy the music/images/animation received from A.

f) When A finishes answering C and is ready to resume the MTSI session with B, A will send a RESUME request to B and stops sending the entertaining music/images/animation.

g) The MTSI session between A and B is resumed.

2.2 PAUSE

There are three possible usage scenarios for PAUSE. 

2.2.1 PAUSE sending my media (PAUSE-1)
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Figure 3: PAUSE my media. A PAUSEs his video or MUTEs his video for a short duration. When A wants to RESUME his media, the media flow should start instantaneously.
Sequence of events

a) A and B are in an MTSI session exchanging video and audio in both directions. 

b) A would like to PAUSE sending his video V1 or MUTE his audio A1 or both. (This could be to exercise privacy control preferences. For example, when somebody enters the room, user A may want to PAUSE his video and RESUME his video when the person leaves. Alternatively, when A enters a private/confidential room/area while walking during an MTSI call, he may want to PAUSE his video for some time and RESUME the video when he comes out of that area. This is similar to much familiar MUTE in the voice conferences.)
c) A continues to receive and consume video and audio from B.

d) When A is ready to RESUME its video or UNMUTE its audio, it starts sending V1 or A1 or both to B
e) The MTSI session between A and B is resumed.

2.2.2 PAUSE watching other party’s media (PAUSE-2)

Sequence of events

a) A and B are in an MTSI session exchanging video and audio in both directions. 

b) A would like to PAUSE watching video V2 or stop listening to audio A2 or both. (Suppose A wants to capture a good frame of V2 and stare at it for some time, (optionally store that frame), and then catch up later with the current video frames of V2.)
c) A needs to interact with its UI to affect this PAUSE, no signaling is needed. 

d) A continues to receive V2 and A2 from B but does not consume one or both of them.

e) When A is ready to RESUME consumption of V2 or A2, it needs to interact with its UI, again no signaling is needed.

f) It is a terminal implementation issue on how to deal with the received media when user wishes to PAUSE/RESUME the consumption of the media.

2.3 DROP/ADD

In the usage scenarios described sections 2.1 and 2.2, the network resources are not released when a media transport is suspended, in order to minimize the start-up time when the media transport is resumed. In the usage scenarios described in this section, the network resources are released when a media is DROPped from an MTSI session. Obviously when a new media is ADDed to an existing MTSI session, new network resources must be negotiated.

2.3.1 DROP my media (DROP-1)
[image: image4.wmf]A

B

V1

A1

V2

A2

A1

V2

A2

A

B

Before DROP

After DROP (Initiated by A, Of own media)

A

B

V1

A1

V2

A2

A1

V2

A2

A

B

Before DROP

After DROP (Initiated by A, Of own media)


Figure 4: DROP my media - A DROPs its video V1. The network resources are released. When A wants to ADD  a  media  to the session, it has to go through the negotiation process.
Sequence of events
a) A and B are in an MTSI session exchanging video and audio in both directions. 

b) A would like to STOP sending video V1 or audio A1.  (This could be due to poor network conditions experienced by A, or monetary reasons, or extended periods of privacy.)
c) A stops sending V1 or A1 or both. (If V1 and A1 are both dropped, then this is equivalent to a one-way video sharing session from B to A.)
d) If A wants to send V1 or A1, then the process is as if ADDing a new media to the existing MTSI session.

2.3.2 DROP your media (DROP-2)
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Figure 5: DROP your media. A asks B to stop sending its video stream V2.
Sequence of events
e) A and B are in an MTSI session exchanging video and audio in both directions. 

f) A would like to STOP watching video V2 or stop listening to audio A2 or both.

g) A sends a DROP request to B to suspend sending either V2 or A2 or both.

h) B stops sending V2 or A2 or both.

i) If A wants to get V2 or A2, then the process is as if ADDing a new media to the existing MTSI session.

3 Media path signalling
In this section we propose a fast signaling mechanism to distinguish between a PAUSE-1 and DROP-1. 
3.1 Motivation
Consider the following sequence of events.

a) A and B are in an MTSI session exchanging video and audio in both directions.

b) When A wishes to PAUSE or DROP its own video V1, it stops sending the corresponding video packets to B. 
c) When B stops receiving the video packets, it won’t have any idea of what happened to the incoming video flow. 
      B may assume any one of the following three scenarios: 
(1) The link conditions are too bad so the incoming packets are lost on the air.

(2) A might have PAUSEd its video V1. 
(3) A might have DROPped its video V1.
      Consequently B may see a frozen frame or a blank screen for a few seconds.
d) B will know about the reason for interruption only after it receives a SIP RE-INVITE which can inform B that A is not sending video. The delay can be up to 5-6 seconds. 
e) Even if B knows that A is not sending the video (after receiving the RE-INVITE), it cannot determine whether A’s video is PAUSEd, or DROPped. SIP/SDP doesn’t provide this mechanism. SIP/SDP only indicates that this media is put on hold. This information is very important to the receiver.
(1) If B knows that V1 is DROPped, then it can kill its video decoder instance to save power and other resources. 
(2) If B knows that V1 is only PAUSEd, it can keep the decoder instance alive, so that when V1 is RESUMEd the startup delays are minimized.
f) If the receiver B’s implementation has some kind of rate adaptation algorithm to react to the interruption in RTP packet reception, it may start dropping the sending bit rate of its own media V2 and A2. 
g) Some other receiver implementations may have a bail out logic i.e., if B does not receive any RTP packets for a period of time, it might just drop the whole session even if the RTCP sender reports are received. We can not be sure if the time out period would be less than SIP signaling delay.
h) When A pressed PAUSE, but its UE continues sending video V1 until SIP renegotiation is complete, and then this does not provide the functionality which the user A would expect when it wishes to PAUSE its video.
To deal with the above mentioned issues that hamper the MTSI user experience, we need a mechanism for fast signaling of PAUSE/DROP of media. The following proposal summarizes our solution.
3.2 Proposed Solution

a) Send the signaling message for PAUSE/DROP of own media over the media channel

b) Define a new RTCP APP packet, which the UE would send when the user wishes to PAUSE/DROP one or more of its own media.

c) Also distinguish in this APP packet, if the media is PAUSEd temporarily or is being DROPped completely.

d) The SIP RE-INVITE message should still be sent, in case this RTCP APP packet is lost.

3.3 Advantages

a) The media channel is much faster than the SIP signaling message to convey this critical information.
b) In addition, the receiver is informed immediately why the media is stopped. The user would know the reason and the UE will not initiate any remedy bit rate actions.

4 Conclusion

Supplementary services in the context of MTSI are clarified with some usage scenarios. Consequences to media codec and other application layer protocols are open to discussion in the group. Proposed solutions should aim to provide these services while maximizing user experience. 

Nokia proposes 
· to include the usage scenarios described in section 2 to be enabled for MTSI Rel-7 and discuss the signaling solutions that solve the codec and transport level issues that arise in the above usage scenarios while maximizing the user experience.

· to include media path signaling described in section 3.2 to explicitly indicate sender initiated DROP or PAUSE of the media in an MTSI session.
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