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1. Introduction

This document presents the motivation for granularity for synchronization skew. During the SA4#40 meeting in Sophia Antapolis, Nokia submitted a contribution [1] describing synchronization skew and why it is important for multimedia sessions. The contribution [1] was agreed by the group and to was be included in technical specification in MTSI for Rel-7.   

Nokia provided technical specification for Synchronization skew and end-to-end signaling of QoS parameter (transfer-delay) during the MTSI Ad-Hoc #2 in San Diego. During the discussion of this contribution, the need for granularity of synchronization skew was questioned. It was pointed out that there is no need to define the synchronization level (as defined in milliseconds) and a synchronization/no-synchronization boolean would suffice.

In this document we present why the synchronization level or granularity is important to define and a simple synchronization/no-synchronization would not suffice. We reiterate what was described in [1] and which was agreed during SA4#40 in Sophia Antapolis.

.

2. Synchoronization Skew  
Synchronization skew is defined as the level of synchronization between media streams that needs to be maintained during the synchronization process (at the receiver side), which is acceptable to an application (or the sender of the multimedia stream) for a good user experience. Synchronization skew is also known as inter-media skew.

It is important to quantify the level of synchronization because different application and scenarios have different requirements for inter-media synchronization. For example during a bi-directional video telephony call, tighter lip synchronization is a must to have the best user experience and a meaningful conversation. On the other hand during a VoIP call, one of the call participants wishes to share a video clip or wants to share his/her camera view. In this situation, the sender may prefer that the receiver perform loose or coarse synchronization, since the receiver is hearing the narration of the sender and watching video of a different object (than the sender’s face). In this scenario, though if there is no synchronization, the user experience is compromised since the narration might not have any co-relation with the video. 

The above example highlights the fact that there is a need for different levels of synchronization depending on the application. Hence there is a need to define the granularity for different synchronization levels. It is not sufficient just to specify synchronization/no-synchronization capability, but to distinguish between different levels of synchronization. The different levels of synchronization can be defined in unit of time (in milliseconds). For example, in bi-directional video telephony, which requires strict audio/video synchronization, user research suggests that the synchronization skew value should be in the range of 80-120 ms. But for scenarios where camera view or video clips are being shared in a VoIP call, up to half a second of inter-media skew is acceptable for a good user experience. 

The granularity for synchronization skew can also result in better media quality. For instance during an VoIP call, when one of the participants wants to share video clips, the user (sender) expects that the receiver would perform synchronization, but a coarser synchronization would suffice. If we don’t specify the granularity for synchronization and only specify weather synchronization should be done or not, it can result in degraded media quality. This is explained in two different scenarios

1) If the sender specifies that synchronization must be performed, then the receiver would perform tighter synchronization. RTP audio and video packets may arrive at the receiver with different processing delays and different network induced delays. But since the receiver is performing tighter inter-media synchronization, late arriving packets (video) would have to be discarded frequently to maintain synchronization with the audio packets. Thus the perceived video quality at the receiver is very bad since the receiver is performing tight audio/video synchronization (which results in dropping media packets) even though the sender did not intend to.

2) If the sender specifies that no synchronization must be performed (for the lack of capability to define coarse or loose synchronization), then the receiver would render (video) and playback (audio) with out any co-relation and independent of each other and this can induce lot of jitter or delay between the streams. This can result in very bad user experience.

Thus different level of synchronization helps in maintaining the media quality and user experience and also clearly specifies to the receiver of the media stream what levels of delays and buffer lengths it could use during the synchronization process.

2.1 Specifying Synchronization Skew 

During session set up phase, UE could offer to the user different levels of synchronization, and the user could choose one of the levels depending on the application for e.g. video telephony or video sharing. The different levels can be stored as profiles in the UE. The different values for synchronization levels could be derived from user research studies. For example, user research suggests that to maintain strict lip synchronization, the skew value between audio and video media should be between 80-120 ms.

The synchronization skew SDP attribute has no offer/answer implication. The 3gpp_sync_skew attribute in the calling party SDP is only an indication to the called party the level of synchronization that needs to be maintained. The value is guidance to the synchronization process at the receiver. An implementation of the receiver/decoder/synchronization process would use a default value for skew. This value would be used for all the different types of multimedia application. The synchronization skew value basically replaces this default implementation value. The receiver would try to maintain the value as specified by the sender, but in no case if the receiver cannot support the skew value, it would reject the session. For example if the sender specifies 20 ms as synchronization value, and if the receiver cannot support that value, the session would not be rejected, but the receiver would try to support reasonable value.
3. Conclusion

In this document we specify the motivation for specifying the granularity or levels of synchronization between streams in a multimedia call which was originally described in [1] in previous SA4 meetings. The user experience is enhanced when the desired level of synchronization is maintained between the media streams, and it is important to have the capability to define the desired level of synchronization. Nokia proposes that with this contribution and as per the agreement at SA4#40 meeting in Sophia Antapolis on document [1], to include the SDP attributes (as defined in [1]) in the technical specification for MTSI work item in Rel 7.
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