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1. Introduction

This document discusses the need for indicating media synchronization requirement between media streams. The current specification allows media synchronization signaling as a Boolean synchronization/no-synchronization. We believe that this coarse indication mechanism is insufficient for applications with intermediate synchronization requirements. Therefore the MTSI system specification is currently underspecified and, as a consequence, produces performance problems.
In this document we present why more detailed media synchronization information, that includes the permissible synchronization value between media streams is required.

2. need for Synchronization skew indication
The current specification allows for Boolean signaling of media synchronization information. This mechanism does not provide the media receiver any information in case of intermediate usage scenarios. 

For example, to maintain strict lip synchronization, the skew value between audio and video should be around 80 ms. On the other hand, a use case that involves sending a stored video clip or sharing some camera view with an on-going voice call does not require that strict synchronization.
In cases where tight synchronization is not needed, the value of allowable skew between media streams is not uniform. This skew inherently depends on the usage scenario. Current specification does not allow the media receiver to be informed about these intermediate requirements. 

This will result in media receiver behaviour only at two extreme operating points in terms of media synchronization, and preventing applications that require intermediate synchronization from indicating their operating point. For the cases where “Sync”/”No Sync”, the media receiver has to rely only on default local set of parameters. Thus, if the media receiver is informed about the permissible synchronization skew between media streams, the receiver algorithm can adapt quickly taking cue from the indicated skew value. 

Some sample applications with their corresponding synchronization requirements are discussed below. Following usage scenarios demonstrate that the need for signaling the different synchronization requirements:
Example 1:

An audio-video conference call requires tight synchronization between audio and video streams. 
This use case would currently be covered either by signaling “a=3gpp_sync_info:Sync” or synchronization would be implicitly invoked between the audio and video stream in absence of 3gpp_sync_info attribute in the SDP. 

Example 2:

Consider an ongoing voice call, now one of the UEs starts sharing a stored video clip from his mobile (by adding one more video media stream), but since its rendering is not tightly coupled with the audio stream of the ongoing call, a loosely synchronized playback at the media receiver would suffice. This would avoid losing any late arriving packets and thus unnecessary loss of video quality. The current specification takes care of this use case scenario as well.
This use case would currently be covered either by signaling “a=3gpp_sync_info:No Sync”.

Example 3:

Consider an ongoing voice call, now one of the UEs starts sharing his mobile camera to show and explain the layout of the room he is planning, in this scenario although tight lip synchronization is not needed, some semblance of synchronization is needed to make the rendering of audio and video to the other side legible. 
This use cases would be optimally served with intermediate synchronization i.e. by using the synchronization skew indication. This is currently not possible in the current specification without including the skew indication value in the SDP as:

a=3gpp_sync_info:sync-value; where sync-value is the synchronization skew value in milliseconds between media streams.
It is clear from the above discussed examples that media skew tolerance is intimately related to application scenario and the targeted user experience that the sender terminal wishes the receiver to have. Allowing the application (sender) to signal the permissible media skew based on its requirements will ensure that loss of media quality due to avoidable packet dropping (to maintain synchronization) is avoided and will improve user experience at the receiver side.
In IMS sessions, media packets may encounter different delays in their path from sender to receiver. The radio network uplink delay on the sender side and the radio network downlink delay on the receiver side contribute to the total delay the packets encounter, and hence to the synchronization jitter. As can be seen from Appendix E of 3GPP TS 26.114, the typical network transfer delay values for bi-directional audio and video are different by ~40ms on one link. Although, the actual network values may differ on either side (greater or lesser) based on network conditions, it is evident that there will be a skew between the different media stream. Hence the need to specify an acceptable skew at the receiver to avoid packet dropping as much as possible during loaded network conditions.
Thus media synchronization skew indication is needed to maintain the media quality and user experience. It gives more information than the basic turning ON or OFF of the media synchronization between the indicated streams. 
3. Proposal
In this document we discuss the motivation to specify the need for synchronization skew indication between specified media streams while setting up / modifying an MTSI session. 
Two media synchronization operating points are not sufficient to fully specify a well operating MTSI system. Therefore the MTSI specification should be fixed to allow more flexibility with a movable third operating point, i.e., by enabling the signaling of the amount of synchronization skew allowed by the application.

We propose including synchronization skew indication in 3GPP TS 26.114 as per CR S4-070567.
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