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1 Introduction
During SA4#82 3GPP SA4 sent an LS to MPEG that included the Use Case of mosaic services. The issue of combining the technology with Spatial Relationship Description (SRD). The background is provided in section 2.
2 Background

Based on the LS from 3GPP in M36073 which mentions:

“3GPP identified a use case in the context of using DASH for distribution of multi-program services, for which a mosaic compiling channel thumbnail views in a single presentation may be used in order to select channels. The use case is documented in TR26.848, section 4.2.5.1.2.1, and for your convenience copied in the Annex of this LS. We would appreciate an opinion from MPEG whether this use case can be supported by MPEG DASH technologies, e.g. the Spatial Relationship Description (SRD) feature. It is expected that interested companies in 3GPP will bring forward a more detailed analysis as well as a potential solution to address the use case for your upcoming MPEG meeting. Your feedback on this matter is welcome.”

and the Annex in the document

4. Annex: Use Case on Server-Based Mosaic Service

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 4.2.5-1. 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 4.2.5-1: 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.

At MPEG#111, it was decided that a key issue to possibly use SRD for such a service is the linkage with between an Adaptation Set in a mosaic channel MPD with an Adaption Set in a main channel in order to express that the full view is available in an Adaptation Set of another MPD. Once the other MPD is identified, the content of the linked MPD may be played with the thumbnail, for example the audio. In order to initiate this issue, the MPD linkage was added to Draft Amd.3 of ISO/IEC 23009-1:2014.

I addition, it was identified that it may be the case that the content in the main MPD and the mosaic MPD may have different internal timing. In order to enable seamless transitions, a timeline alignment is necessary to express how the times are mapped. This issue is for further discussion.

3 Text in PDAM.3
5.8.6.X DASH MPD Adaptation Set Linkage scheme

The URN "urn:mpeg:dash:mpd-as-linkage:2015" is defined in order to provide information that the same Adaptation Set can be found in a another MPD. The scheme may be used with Essential Descriptors or with Supplemental Descriptors. The value provides

· a link to the MPD, including appropriate anchors for Periods and Adaptation Set as defined in Annex C.4.2 of this part of the specification

· optionally a timeline alignment field to synchronize the data. Details are tbd 
The descriptor shall only be used in combination with Adaptation Sets. If all information is contained in the Adaptation Set, then a Supplemental descriptor or an Essential Descriptor may be used. If the Adaptation Set does neither contain a Representation element, nor an @link attribute, then an Essential Descriptor must be used to indicate that the Adaptation Set is not fully described in this MPD.

An example is provided below that describes the case where one MPD contains a mosaic view of four channels and points to Adaptation Sets in a different MPD using the Essential Property Descriptor as well as the DASH MPD Adaptation Set Linkage scheme.

	<?xml version="1.0" encoding="UTF-8"?>
<MPD 
  xmlns="urn:mpeg:dash:schema:mpd:2011"
  type="dynamic"
  availabilityStartTime="NOW"
  minimumUpdatePeriod="PT10S"
  minBufferTime="PT1S"
  profiles="urn:mpeg:dash:profile:live:2011">

  <ProgramInformation>
    <Title>Example of a DASH Media Presentation Description using Spatial Relationships Description to indicate tiles of a video</Title>
  </ProgramInformation>
  
  <Period>
    <!-- Mosaic Video -->
    <AdaptationSet segmentAlignment="true" subsegmentAlignment="true" subsegmentStartsWithSAP="1">
      <Role schemeIdUri="urn:mpeg:dash:role:2011" value="main"/>
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,0,0,2,2,2,2"/>
      <Representation mimeType="video/mp4" codecs="avc1.42c01e" width="640" height="360" bandwidth="226597" startWithSAP="1">
        <BaseURL> full_video_small.mp4</BaseURL>
        <SegmentBase indexRangeExact="true" indexRange="837-988"/>

      </Representation>
      <Representation mimeType="video/mp4" codecs="avc1.42c01f" width="1280" height="720" bandwidth="553833" startWithSAP="1">
        <BaseURL> full_video_hd.mp4</BaseURL>
        <SegmentBase indexRangeExact="true" indexRange="838-989"/>

      </Representation>
      <Representation mimeType="video/mp4" codecs="avc1.42c033" width="3840" height="2160" bandwidth="1055223" startWithSAP="1">
        <BaseURL> full_video_4k.mp4</BaseURL>
        <SegmentBase indexRangeExact="true" indexRange="839-990"/>

      </Representation>
    </AdaptationSet>
    <!-- Tile 1 -->
    <AdaptationSet>
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,0,0,320,180,1280,720"/>
      <EssentialProperty schemeIdUri="urn:mpeg:dash:mpd-as-linkage:2015" value="http://example.com/service1/my.mpd#period=1&as=video"/>
    </AdaptationSet>
    <!-- Service 2 -->
    <AdaptationSet>
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,320,0,320,180"/>
      <EssentialProperty schemeIdUri="urn:mpeg:dash:mpd-as-linkage:2015" value="http://example.com/service2/my.mpd#period=1&as=video timeAlignment=70000"/>
    </AdaptationSet>
    <!-- Service 3 -->
    <AdaptationSet>
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,640,0,320,180"/>
      <EssentialProperty schemeIdUri="urn:mpeg:dash:mpd-as-linkage:2015" value="http://example.com/service3/my.mpd#period=1&as=video timeAlignment=100000"/>
    </AdaptationSet>
    <!-- Service 4 -->
    <AdaptationSet>
      <SupplementalProperty schemeIdUri="urn:mpeg:dash:srd:2014" value="0,960,0,320,180"/>
      <EssentialProperty schemeIdUri="urn:mpeg:dash:mpd-as-linkage:2015" value="http://example.com/service4/my.mpd#period=1&as=video timeAlignment=120000"/>
    </AdaptationSet>
  </Period>
</MPD>


4 Proposal
It is proposed to support the work in MPEG to progress the mosaic work and await the outcome in MPEG before making any decisions in 3GPP.
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