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1 Introduction

In certain PSS and MBMS services, synchronized media presentation across multiple user devices (UEs) is required for good user quality of experience. A new work item on "IMS-based PSS and MBMS Streaming Synchronization Enhancements (EMM-IPME)" was approved in TSG-SA4#65 meeting and the WID is documented in S4-110789.

This document proposes a few of use cases for multi-device synchronization. 

2 Use Cases
Media presentation synchronization across multiple UEs are required in certain IMS-based live or on-demand PSS and MBMS services as shown in the following use cases. These UEs may be connected to the core network/media service provider via different access networks and experience different delays. The use cases presented below may not be complete. More use cases may be added during the work.
2.1 Media presentation synchronization across multiple UEs in IMS-based PSS services
2.1.1 Use case description 
Amy is watching a movie on her tablet PC in the car. Her brother, Paul wants to watch with her together. Amy replicates the session at her brother’s tablet using inter-UE session transfer feature provided by her service provider. The movie is being simultaneously shown on Amy and her brother’s mobile device as a result of IUT replication. Furthermore Amy may watch the movie in English and her brother may watch the same movie with Spanish on their own devices.
In this use case, it may be desirable that the media presentation is synchronized across Amy’s and her brother’s devices so that they can watch the same scenes and discuss the story. This creates a requirement for multi-device synchronization. However it is also possible that they don’t want to synchronize the media presentations at their devices. They just watch the show individually. The preference of multi-device synchronization can be selected at the session setup or at the inter-UE session transfer/replication procedure.
2.1.2 Requirements 

· There shall be mechanisms for a media session to be presented synchronously on multiple UEs when the media session is replicated on these UEs.

· It shall be possible for UEs to decide whether they synchronously present a replicated media session.
2.2 Lip-sync across multiple UEs in IMS-based PSS services
2.2.1 Use case description
(1) Amy may want to watch the video from a device connected to a big display and listen to the audio with a headphone connected to her mobile phone. 
(2) Alternatively she could watch the video on her mobile phone and listen to the audio from a sound system.  
The audio and video are required to be synchronized across different devices in such a collaborative session. Loss of synchronization can happen between the audio and video if the multi-device synchronization is not addressed. 
2.2.2 Requirements 

· There shall be mechanisms for the sub-streams (e.g. audio and video) in an IMS-based PSS service to be presented synchronously when the sub-streams are played back on different UEs.

2.3 Media presentation synchronization across multiple UEs in IMS-based MBMS services
2.3.1 Use case description
A service provider wants to provide a live soccer event using IMS-based MBMS service that can potentially be accessed by many users. Amy accesses the IMS-based MBMS streaming service in the bus with her mobile device. Paul, sit across from her, watches the same game on his mobile device. A goal is scored and both, despite watching on different screens, celebrate this event at the same time. In general, people who follow the game should observe the scenes synchronously and celebrate at the same time when a goal is scored, despite watching on different screens.
2.3.2 Requirements 

· There shall be mechanisms for a MBMS user service to be presented synchronously on multiple UEs.

· It shall be possible for UEs to decide whether they present at or behind any recommended presentation time.

2.4 Lip-sync across multiple UEs in IMS-based MBMS services
2.4.1 Use case description
Amy is using IMS-based MBMS service to watch a live soccer game. She listens to the audio using a headphone that is connected to her mobile device. Her mobile phone receives and plays out the audio stream. To obtain a better video quality, she uses another device connected to a big display to receive and plays out the video stream. "Lip-sync" between the audio and video is required for good quality of experience across different devices. 
2.4.2 Requirements 

· There shall be mechanisms for the sub-streams (e.g. audio and video) in a MBMS user service to be presented synchronously when the sub-streams are played back on different UEs.

3 Proposal

It is proposed that 3GPP SA4 adopts the above use cases to support the work for the EMM-IPME WI and adds these use cases to the Permanent Document.
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