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Introduction
A set of use cases, requirements, gap analyses on mosaic service have been agreed in SA4 and captured in the draft technical report for MI-EMO,TR 26.848.  This document proposes a solution for mosaic service for DASH over MBMS.
Mosaic Service 
Mosaic service, originally applied to MPEG-2 TS Based DVB Services, is defined in DVB/IPTV. In DVB, a Mosaic descriptor is defined to give a partitioning of a digital video component into elementary cells, the allocation of elementary cells to logical cells, and a link between the content of the logical cells and the corresponding information.  Section 2.1 describes the solution in DVB.
The section 2.2 describes the solution for mosaic service of DASH over MBMS.  The section 2.2.1 describes mosaic descriptor introduced into MPD with some adaptation to implement Mosaic service. The section 2.2.2 describes USD used for Mosaic service of DASH over MBMS. The section 2.2.1 describes the guideline for the DASH UE to implement the Mosaic service of DASH over MBMS.  
0. Mosaic Descriptor in DVB
The mosaic description element identifies the elementary cells of a mosaic service, groups different elementary cells to form logical cells, and establishes a link between the content of all/part of the logical cell and the corresponding service or package information. The Mosaic descriptor is defined as follows in EN 300 468.
[image: ]
Take a 2*2 mosaic as an example, the screen is divided into 4 logical cells. If a different video is presented on each logic cell, the triplet of “Original_network_id, transport_stream_id, service_id” is used to associate the video to be presented with each logic cell.
Solution for Mosaic Service of DASH over MBMS
Mosaic Descriptor
A mosaic descriptor is introduced into the DASH MPD for mosaic service. The detail of the mosaic descriptor is shown in the following table.
	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	E
	1
	M
	The root element that carries the Media Presentation Description for a Media Presentation.

	
	….
	
	
	
	

	
	Period
	E
	1…N
	M
	Provides the information of a Period

	
	   Mosaic
	       E
	  0,1
	…..
	specifies information on mosaic service 

	
	      cellNum
	       A
	  0,1
	   O/C
	Specifies the number of logic cells

	        
	      helementaryCells
	       A
	  0,1
	   O/C
	Specifies the number of horizontal elementary cells

	
	      velementaryCells
	       A
	  0,1
	   O/C
	Specifies the number of vertical elementary cells 

	
	      logicalCell
	       E
	  0,N
	   O/C
	Specifies information of logical cells 

	
	         id
	       A
	  0,1
	   O/C
	Specifies the identification of logical cell

	
	         elemtaryCells
	       A
	  0,N
	   O/C
	Specifies the location information of logical cell, indicated with one or more elementary cells covered by the logical cell. 

	 
	         PresentationInfo
	       A
	0,1
	   M
	Specifies the type of presentation for the logical cell 

	
	         videoRep
	       A
	  0,1
	   O/C
	Specifies the presentation for the logical cell. AdaptationSet.representation@id can be used to indicate the thumbnail representation to be presented on the logical cell.

	
	         voiceLink
	       A
	  0,1
	   O/C
	Specifies the associated audio presentation for the logical cell. AdaptationSet.representation@id can be used to indicate the associated audio representation. 

	
	         originalService
	       A
	  0,1
	   O/C
	Specifies the associated original service for the logical cell. URI of the MPD for the associated original service can be used to indicate the associated original service. 

	
	
	
	…..
	
	
	
	

	
	
	Representation
	E
	1..N
	M
	This element contains a description of a Representation.


.
User Service Description
The logical linkage between a mosaic video service and the main video services for each thumbnail video on the mosaic screen is established by the USD bundleDescription containing userServcieDescription element for mosaic and userServcieDescription elements for associated original videos.
For userServcieDescription of Mosaic service:
·  the deliveryMethod element contains the r12:broadcastAppService instances for the representations transported via broadcast. For UE-generated mosaic, each instance corresponds to the representation for a thumbnail video of the mosaic. For Server-generated, each instance corresponds to the representation for the video of mosaic.
·  If the representations are supported by both unicast and broadcast, there should also be deliveryMethod element contains the r12:unicastAppService instance(s). For convenience of switching between broadcast and unicast,  identicalContent and/or alternativeContent of r12:appService elment are also included.
· mediaPresentationDescription element reference to the mediaPresentationDescription fragment with mosaic descriptor as described above.
User guidance
This section describes user guidance to implement the mosaic service of DASH over MBMS, and the procedure is shown in the figure below. 


Step 11. When the UE browses the channels via mosaic, the DASH client fetches the mosaic fragments via HTTP. Each of the fragments is decoded and presented on the screen according to the location information described as elemtaryCells in the mosaic descriptor.
Step 12. When the UE highlights a different thumbnail on the mosaic screen, the DASH client fetches the mosaic fragments and associated audio described as voiceLink in the mosaic descriptor for the highlighted thumbnail,  and then presents the associated audio.
Step 13. When the UE double tapes a thumbnail on the mosaic screen, the DASH client first fetches the MPD for the double tapped service according to the associated URI of MPD described as originalService in the described mosaic descriptor, then fetches fragments for the fragments for the original service of the double tapped thumbnail, and finally presents the associated service on the full screen.

Proposal
It is proposed that the text above on solution to mosaic service in Sec. 2.2.1 to be added to TS 26.247, the text above on solution to mosaic service in Sec. 2.2.2 to be added to TS 26.346 and  the text above on solution to mosaic service in Sec. 2.2.3 to be added to TR 26.848. 
Reference
[1]	ETSI EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI) in DVB systems".
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Table 63: Mosaic descriptor

"

Syntax Number of bits | _Identifier
[Fosaic_dsseriptor (1
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
mosaic_entry_point 1 bslbr
number_of_horizontal_elementary cells 3 uimsbr
reserved_future_use 1 bslbr
number_of_vertical_elementary_cells 3 uimsbf
for (1=0;1eN; ie0) {
logical cell_id 6 uimsbf
reserved_future_use 7 bslbr
logical_cell presentation_info 3 uimsbf
elementary_cell_field length 8 uimsbf
for (1=0;j<elementary_cell field length;i+s) {
reserved_future_use 2 bslbr
elementary_cell id 6 uimsbf
}
cell_linkage info 8 uimsbf
If (cell linkage_info
bouguet_id 16 uimsbf
LA ——
original_network_id 16 uimsbf
transport_stream_id 16 uimsbf
service_id 16 uimsbf
LA ——
original_network_id 16 uimsbf
transport_stream_id 16 uimsbf
service_id 16 uimsbf
LA ——
original_network_id 16 uimsbf
transport_stream_id 16 uimsbf
service_id 16 uimsbf
event_id 16 uimsbf





