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1 Introduction
This document is a revision of S4-40284, including comments from SA4 #78, providing the agreed text for fast zap video and mosaic service use cases for MI-EMO.
2 Mosaic Service
Section 2.1 proposes an update of “4.2.5 Zapping Portal Services” of [1], as clean text.
2.1  Update of Section 4.2.5
4.2.5
Zapping Portal Services
4.2.5.1
Description
4.2.5.1.1
Use Case #1 –Fast Zap Video

A mobile network operator provides an MBMS streaming service whereby fast zapping between the offered channels is enabled. The user is able to browse the available channels while receiving the live video and audio content of the currently selected channel, without any perceivable delays when switching between each channel.
4.2.5.1.2
Use Case #2 –Mosaic Service
A mobile network operator offers a “Mosaic channel service”, as an MBMS streaming service, as well as linear services like broadcast TV. A “mosaic channel” provides a mosaic of small video images that offers convenient access to each of the streaming services.
When a user taps a point on the mosaic screen, the pointed (small) video is highlighted and the associated audio is presented. 
Alternatively, when the mosaic channel application starts, the top-left mosaic element is highlighted by default and its associated audio is presented. When the user navigates among the mosaic elements, the respective video element is highlighted and its associated audio is presented instead.
One further use case variant is when the mosaic elements are different views of the same live event. In this case the audio stream could be the same for all of the mosaic video elements.
When the user flicks the screen, another mosaic channel appears. Mosaic channels can be provided as groups of thematically categorised channels, for example one mosaic containing only sports channels, the next containing only news channels, etc. In this way the user’s search and selection of a channel to view can be aided.
When the user double-taps a point on the mosaic screen, the pointed service is selected and the user exits the mosaic service. Then the video is presented on the full screen together with the associated audio.

4.2.5.2
Recommended Requirements & Evaluation Criteria
The following general requirements are considered:

· The service is supported through MBMS broadcast 

· The service may also be supported through unicast or enhanced/extended by unicast.
· It should be possible to enable a solution based on DASH

· The solution enables lip-synced presentation of thumbnail video and audio 

· The solution enables the continued presentation of audio while switching/transitioning video from thumbnail to main 
Detailed presentation layout is out-of-scope of the EMO work item, but presentation layer aspects may be considered in 3GPP.The following requirements pertain to the server-generated mosaic approach:

· The solution might rely on a presentation layer that enables the service provider to realise the navigation of the component video streams embedded within a single video stream that is provided to the UE.
The following requirements pertain to the UE-generated mosaic approach:

· All components of the mosaic service are carried in the same broadcast bearer.
· The delivery of the different service components is done such that is power and network-efficient.

· The UE implementation supports decoding of multiple thumbnail video streams. It might make sense to determine what is the reasonable assumption of how many streams can be decoded and presented concurrently, also to allow UE implementations to work around the limitation in concurrent stream decoding and presentation by way of concessions, e.g. displaying a less frequently updated, or static still picture for some component streams.
4.2.5.2.1
Fast Zap Video 

One possible approach to enabling zapping-optimized video streams is to constrain the “fast zap video” stream as follows;

· Short RAP time period, and RAPs shall be able to be signalled to the UE.

· Small DASH segment size, to be switchable frequently.
With this approach it may be appropriate for the UE to be able to;
· find “fast zap video” streams and to consume those streams through the MBMS broadcast/multicast bearer.

· switch to the original channel stream with which the fast zap video stream is associated, when the end user selects the channel to watch.

4.2.5.2.2
Mosaic Service
In principle there are two distinct approaches to facilitate the mosaic service: server-generated mosaic, and UE-generated mosaic.

In both approaches the UE is able to;
· find mosaic channel stream and to consume that stream through MBMS bearer. 

· switch between component audio streams as the active/highlighted thumbnail video stream is changed.
· resolve the source of original channel stream to consume when the user selects one of the video thumbnails.
· Consume preferred mosaic channel over MBMS bearer.
The two approaches are described in the following sub-sections.

4.2.5.2.2.1
Server-generated Mosaic
In this approach the server (BM-SC or external entity) provides the mosaic video stream by encoding a single video stream that contains miniature versions of each service’s video that is to appear in the mosaic, e.g. a 2x2 mosaic as depicted in figure [n]. This video stream is embedded in an application whereby the navigable elements of the user interface include four virtual screen selections around each of the mosaic video components. The application logic translates between the highlighted or selected user interface element and the underlying video component, so that the appropriate component of the mosaic is presented, along with its associated audio, when selected by the user.
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Figure n: Example 2x2 mosaic application screen

The server-generated mosaic relieves the UE of the burden of decoding multiple video components simultaneously, since this capability might not be common among UE implementations so far.

4.2.5.2.2.2
UE-generated Mosaic
In this approach the server (BM-SC or external entity) provides reduced spatial resolution versions of each available service’s video. The UE offers a set of these on the screen by decoding the miniature versions, e.g. four of them in a 2x2 mosaic, and presenting them on the screen within an application that enables the user to select any one of them for presentation. Only the audio from the highlighted service is presented.
This approach enables more customisation of the mosaic at the UE but it requires that the UE is capable of decoding and presenting multiple component video streams simultaneously.
An alternative variant for UEs that are not capable of decoding and presenting multiple video streams concurrently is where the UE decodes and presents only the highlighted mosaic video component and the other mosaic elements contain either an icon and/or a decoded still picture from the respective service. As the user navigates among the mosaic elements, decoding and presentation only of the highlighted element resumes.
4.2.5.3
Gap Analysis & Evaluation
4.2.5.3.1
Fast Zap Video 
· Signalling may need to be defined to signal that the service streams are optimized for the fast zapping use case.
4.2.5.3.2
Mosaic Service
· Signalling may need to be defined to signal that the service stream is for mosaic channel.
· No means in MPD [which shall reference MPEG-DASH or 3GPP-DASH] is defined to:

· Signal that the component audio streams are associated with the main video stream in the mosaic service, and that those audio streams are switchable. 
· Signal the case when a single audio stream is associated with all component video streams (multi-view event use case).
· Indicate navigation anchors to resolve associated original streaming services being converted to configure main mosaic video stream.

As one possible solution for a single USD, the mosaic channel service can be supported by the following means with existing TS 26.247 and TS 26.346 specifications:

· Associate 1 MPD with each "channel". The MPD contains at least the following:

· one Adaptation Set for the Thumbnail video 

· one Adaptation Set for the Main Video 

· one Adaptation Set for the Audio

· Note that the Adaptation Set may contain multiple Representations and some of them may be available through unicast.

· Provide a DASH over MBMS in the USD that includes a reference to the "TV channel" MPD.

· Deliver all thumbnails videos in one FLUTE session that is mapped to a TMGI.
· Enable the delivery of the each of the main video/audio in a different FLUTE session/TMGI than the FLUTE session carrying the thumbnails.
· Enable the delivery of certain components of unicast.
Based on the above solution outline, following are additional procedures that may be considered to support the mosaic channel service:

· Specify procedures for the distribution of a TV channel over multiple FLUTE sessions/TMGIs. 
· Specify details if, and how, MPD updates are delivered.
The above considerations for mosaic service are relevant for MBMS.

Different requirements, not directly applicable to MBMS, arise for each of the possible mosaic service variants:

· For the server-generated mosaic service, presentation layer functionality needs to be considered in order to be able to present and navigate the mosaic components on the UE.

· For the UE-generated mosaic:

· The service provider should provide the thumbnail version of the video component of each service, as well as the full-resolution version.

· The UE capability as regards the concurrent decoding and presentation of multiple video components needs to be considered.

4.2.5.4
Assumptions
4.2.5.5
Solution
3 Proposal
It is proposed to adopt proposed updates of use case description and recommended requirements in Section 2.1 into the revised version of [1].
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