Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 #82, Dubrovnik
S4-150195
27th January, 2015
Agenda item: 
7.7 - eDASH
Source: 
Sony Europe Limited
Title: 
Mosaic service using DASH SRD
Document for
Discussion and Agreement
1 Introduction
At SA4 meeting #81 the mosaic service part of the MI-EMO work item for release 12 could not be completed due to a gap in its solution, namely the provision of a mosaic service using MPEG DASH, and insufficient time to achieve consensus on the approach to fill the gap. It was agreed that the missing part could be specified within the eDASH work item.

This proposal is considered to fall within the scope of the following objective in the eDASH WID [1], but it might be appropriate to define a new, more specific objective, for the realisation of the mosaic video service using DASH:

“Support for consistent playout behaviour of specific content with metadata support and dedicated client behaviour including authentication, authorization and session control.”

The next clause provides a proposal for the provision of a video mosaic service using MPEG DASH. It is based on the SRD (Spatial Relationships Description) feature of DASH, which is currently being finalised as part of DASH V2 Amd.2 in MPEG.

The present document is a revision of S4-150057, including marked revisions resulting from comments at the MBS SWG session on day 2 of SA4 #82. Specifically, the following updates are provided:
· Inclusion of some stage 2 background text in sub-clause 2.1 (slightly amended texts from [3];
· Completion of sub-clause 2.3 on DASH SRD extension.
2 Mosaic service using DASH SRD
2.1 Video mosaic services

As specified in [2], there are two distinct approaches to facilitate the mosaic service: server-generated mosaic, and UE-generated mosaic.
The present document is concerned only with the server-generated video mosaic service.

In the case of the server-generated video mosaic service, a service provisioning entity (BM-SC or external entity) aggregates several individual component audio-visual services in the form of a single composite video stream, accompanied by metadata that allows the provision of the mosaic service video offering in the UE. In the present document the metadata takes the form of a DASH MPD, using and extending slightly the recently-defined SRD extension of DASH. 
In the context of 3GPP eMBMS, a mobile network operator offers a mosaic 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 selects a service on the mosaic screen, the user exits the mosaic service. Then the full-resolution video of that service is presented together with the associated audio.
The solution relies 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 are identified for the server-generated mosaic feature:
· Signalling needs to be defined to indicate that the service stream constitutes a mosaic service;
· Means are needed to be able to use MPEG-DASH in order to describe a mosaic service:
· Signal that the component audio streams are associated with the main video stream in the mosaic service, and that those audio streams are switchable. 
NOTE
This should already be possible with DASH.
· Signal the case when a single audio stream is associated with all component video streams (multi-view event use case).

NOTE
This should already be possible with DASH.
· Indicate navigation anchors to resolve associated original streaming services being converted to configure main mosaic video stream.

2.2 Server-generated video mosaic service MPD
2.2.1 General

The video mosaic service is described as a single Representation in the MPD. Each video mosaic component is listed as a sub-Representation within the Representation.

This usage of the SubRepresentation, as a virtual video stream that is not actually provided for use on its own by the user terminal, but has been composited into the mosaic video by the mosaic server, is a new kind of application of DASH SRD, but certainly it is a valid application since it essentially describes a set of video Representations that are composited spatially into a single full-resolution video stream, even if each component service is available as a separate content asset, accompanied by its own MPD. 
Each sub-Representation contains the SRD parameters for the component, including the position within the mosaic, and dimensions of the mosaic component, as well as the reference information of the corresponding full-resolution audio-visual service that is represented in the corresponding video mosaic component. 
The reference information comprises a link to the DASH MPD of that service, preferably by usage of the @xlink:href and containing the URI of the MPD of the referenced service. Alternatively, some other method to link to the referenced service, as also may be permitted by the DASH specification, may be appropriate.
2.2.2 DASH MPD role extension

It is proposed to define the new DASH MPD role @value of multiple, which indicates that the Representation comprises multiple elements that do not have any direct connection with each other, but are logically connected as is the case with the mosaic service. The meaning of multiple may vary according to the type of media content described in the respective MPD Representation, but as described here, for video SubRepresentations it indicates that the Representation comprises of two or more video mosaic components that are composited into the mosaic service video stream.
2.2.3 SRD @value element usage
Here it is specified how the SRD @value element is used with the provision of a server-generated video mosaic service.

The source_id shall preferably be set to some arbitrary value as decided by the service, but it shall be the same value for every video mosaic component listed.
x shall be the horizontal position of the component video stream expressed as a pixel offset from 0.
y shall be the vertical position of the component video stream expressed as a pixel offset from 0.
w and h shall be provided to match the actual pixel width and height of the respective mosaic video cell. 
The video mosaic service is able to be provided in a flexible manner, leaving the choice of component video stream size to the mosaic service provider. At the same time it is made clear and deterministic to the user terminal how the video mosaic is to be displayed to the user, usually within some application environment. See the clause below on “Relationship to application user interface” to see how this enables cleanly the link to the application and user interface on the UE.

The composition and layout of the component video streams within the mosaic stream is totally at the discretion of the mosaic service provider and capabilities of the mosaic generating equipment.
The first video mosaic component, i.e. the one positioned top-most and left-most in the video mosaic, shall provide the X and Y parameters, to signal the total width and height of the complete video mosaic video stream. The parameter spatial_set_id is optional according to SRD and it is not needed for the video mosaic service description.
Mosaic components shall be listed in order of ascending y values, and for components having the same y value, in order of x value. 

For a uniform grid mosaic this implies listing the components row by row, with the left-most first for each row, and the right-most component last for each row. Thus the last component listed shall be the bottom-most, right-most component. 
Example 1 below provides an example MPD for such a uniform grid mosaic.

Each component of the video mosaic service is listed as a sub-Representation with the SRD element defined as EssentialProperty. 

Mosaic components may be placed adjacent to each other within the screen area covered by the video portion of the mosaic service, or there may be horizontal and/or vertical gaps between successively listed mosaic components. The latter approach allows for example a cursor outline to be placed around the mosaic component by the user terminal application without obscuring the neighbouring mosaic components on the screen. 
The mosaic service components may be placed at completely arbitrary positions on the chosen display area, and any number of mosaic components may be included, and the components may vary in image size within the mosaic, and they may overlap. 
Example 2 below provides an example MPD for such a non-uniform mosaic.

No component area may imply exceeding the bounds of the total area signalled by the X and Y parameters signalled with the first mosaic component.
The parameters bandwidth and StartWithSAP shall be omitted for the SubRepresentations, as these do not represent actual video streams in their mosaic component context.

Using the MPD update mechanism documented in MPEG-DASH, a dynamic arrangement of the mosaic service components may be presented, if the mosaic service video component aggregator is capable of such flexible arrangement and encoding of the component video streams into the single composite mosaic service video stream.

2.2.4 Example 1 – 4x4 mosaic grid MPD
Figure 1 depicts an example video mosaic screen layout containing a 4x4 mosaic of component video services, whereby the whole screen or video display window or partial screen area of the user terminal display is occupied by the matrix of video components presented in the mosaic service. 

The XML listing below in figure 2 provides the MPD for this mosaic service according to the approach described in the present document.
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Figure 1 Example screen layout of 4x4 video mosaic grid
	<?xml version=”1.0” encoding=”UTF-8”?>
<MPD 
  xmlns="urn:mpeg:dash:schema:mpd:2011"
  type="static"
  mediaPresentationDuration="PT10S"
  minBufferTime="PT1S"
  profiles="urn:mpeg:dash:profile:isoff-on-demand:2011">

  <ProgramInformation>
    <Title>Example of a DASH Media Presentation Description using Spatial Relationships Description to indicate a video mosaic service</Title>
  </ProgramInformation>
  
  <Period>
    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <Role schemeIdUri="urn:mpeg:dash:role:2011" value="multiple"/>
      <Representation mimeType="video/mp4" codecs="avc1.42c01e" width="1280" height="720" bandwidth="226597" startWithSAP="1">
        <BaseURL> mosaic_video_hd.mp4</BaseURL>
        <SegmentBase indexRangeExact="true" indexRange="837-988"/>

        <SubRepresentation xlink:href="http://xxx.com/a_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,0,0,320,180,1280,720"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/b_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,320,0,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/c_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,640,0,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/d_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,960,0,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/e_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,0,180,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/f_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,320,180,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/g_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,640,180,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/h_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,960,180,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/i_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,0,360,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/j_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,320,360,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/k_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,640,360,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/l_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,960,360,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/m_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,0,540,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/n_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,320,540,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/o_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,640,540,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/p_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,960,540,320,180"/>
        </SubRepresentation>
      </Representation>
    </AdaptationSet>
  </Period>
</MPD>


Figure 2 Example DASH MPD of 4x4 video mosaic grid
2.2.5 Example 2 – mosaic cascade MPD

Figure 3 depicts an example video mosaic screen layout containing a mosaic of cascaded component video services, whereby the video components of the mosaic service are shown in various sizes and in a cascade reeling up to the component currently in focus in the top-right portion of the mosaic screen. 

The XML listing below in figure 4 provides the MPD for this mosaic service according to the approach described in the present document.
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Figure 3 Example screen layout of video mosaic cascade

	<?xml version="1.0" encoding="UTF-8"?>
<MPD 
  xmlns="urn:mpeg:dash:schema:mpd:2011"
  type="static"
  mediaPresentationDuration="PT10S"
  minBufferTime="PT1S"
  profiles="urn:mpeg:dash:profile:isoff-on-demand:2011">

  <ProgramInformation>
    <Title>Example of a DASH Media Presentation Description using Spatial Relationships Description to indicate a video mosaic service</Title>
  </ProgramInformation>
  
  <Period>
    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <Role schemeIdUri="urn:mpeg:dash:role:2011" value="multiple"/>
      <Representation mimeType="video/mp4" codecs="avc1.42c01e" width="1280" height="720" bandwidth="226597" startWithSAP="1">
        <BaseURL> mosaic_video_hd.mp4</BaseURL>
        <SegmentBase indexRangeExact="true" indexRange="837-988"/>

        <SubRepresentation xlink:href="http://xxx.com/a_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,640,0,640,360,1280,720"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/b_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,100,20,480,270"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/c_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,20,80,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/d_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,120,440,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/e_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,380,480,320,180"/>
        </SubRepresentation>
        <SubRepresentation xlink:href="http://xxx.com/f_service.mpd" xlink:actuate="onRequest">
          <EssentialProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,680,400,320,180"/>
        </SubRepresentation>
      </Representation>
    </AdaptationSet>
  </Period>
</MPD>


Figure 4 Example DASH MPD of cascaded video mosaic 

2.3 DASH SRD extension

This clause summarises the proposed extension to DASH SRD to enable video mosaic services with DASH.
In clause 5.8.5.5 of [3], add the following row to table 22:
	multiple
	media content that consists of multiple components (e.g. a video mosaic)


2.4 Relationship to application user interface

The server-generated mosaic service definition in the DASH MPD describes the layout of the individual video elements that are embedded in the mosaic. This is necessary, since otherwise the UE would have no way to determine the layout of the composited video mosaic stream. No further user interface aspects are covered in the mosaic service. It is left completely to the UE application environment or implementation as to how the user interaction with the video mosaic service is realized, but the MPD provides all the information needed for this. 

The positioning and size information for each video component in the mosaic enables the UE application to visualise, for example, a pointer or cursor to that portion of the displayed video that is occupied by the respective video mosaic component. As the user navigates around the offered mosaic components using simple cursor motion (for example up, down, left, right), the user terminal can position the cursor to the position to which the user has navigated by knowing the position and size of each component video representation within the single composite video mosaic stream.
3 Proposal
It is proposed to include the above feature of video mosaic service using DASH SRD in the collective outgoing liaison to MPEG out of SA4 #82, as a proposal to extend SRD to enable a well-defined and interoperable video mosaic service definition using DASH.

If the proposal is accepted by MPEG and implemented in the revised DASH specification, then the relevant 3GPP specifications can be extended to complete the specification of the video mosaic service using MPEG-DASH.
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