TSG SA4#75 meeting
Tdoc S4-130946
23-27 Sep , 2013, Vancouver Canada

Source:
Huawei Technologies Co., Ltd, HiSilicon Technologies Co., Ltd
Title:
DASH related signalling extension in USD for DASH over MBMS
Document for:
Discussion and Agreement

Agenda Item:
8
1 Introduction 
This contribution proposes a possible solution for DASH related signaling extension in USD to address the use case “Switch from HTTP-based unicast delivery method to MBMS download delivery method” presented in Clause 4.2.1 of TR 26.848.
2 DASH related signalling extension in USD
In the use case described in Clause 4.2.1 of TR 26.848 it is assumed that some of the Representations described in Media Presentation Description can be delivered only MBMS download delivery method, only over HTTP-based unicast delivery method, or can be delivered over both delivery methods at the same time. An example where one Representation (2M) is delivered over both delivery methods and two Representations (1M, 500K) are delivered only over  HTTP-based unicast delivery method  is presented on Figure 1.
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Figure 1: DASH-based streaming service over eMBMS
On the network side, once the media content is delivered to a BM-SC. The BM-SC creates a USD containing media presentation information and transport related information (including both broadcast and unicast transport information). The Representations accessible over MBMS download delivery method are encapsulated by FLUTE/UDP/IP protocol. The BM-SC synchronizes with the PSS server Representations which should be accessible over HTTP-based unicast delivery method. During the synchronization the BM-SC may replace URLs in the original MPD received from content provider with new URLs. These URLs refer to the location of different representations served by the PSS server. The Representations delivered by PSS server over HTTP-based unicast are encapsulated by HTTP/TCP/IP protocol. When UE receives the USD, it is able, for example, to retrieve Representations over MBMS download delivery method when within MBMS service area coverage. When outside MBMS service area, UE due to new information retrieves only Representations over HTTP-based unicast delivery from the PSS server.[image: image2.jpg]f—= casthccessDASHType
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Figure 2: Content Model of deliveryMethod extension for DASH over MBMS
The XML content model of the modified solution as proposed in [1] is shown in Figure 2.  Modification to the deliveryMethod via the introduction of the Rel-12 unicastAccessDASH element is highlighted with rectangle. 

Each Representation in the MPD is identified by a ‘baseURL’ element. In the new introduced ‘unicastAccessDASH’ element, each Representation delivered over MBMS is remarked by a ‘broadcastContent.serviceURI’ element. Each Representation delivered over unicast is remarked by a ‘unicastContent’ element. In the ‘unicastContent’ element, the content of ‘serviceURI’ attribute identifies an instance of Representation in the MPD. A ‘serviceURI’ attribute associates with an ‘identicalserviceURI’ attribute.  The content of ‘identicalserviceURI’ attribute identifies the same Representation served by the PSS server instead of original content server.
We assume that the representations of 2M resolution are broadcasted over MBMS.  Representation of 2M and other non-2M resolutions are delivered over unicast. For example, One segment URL associated with Representation of 2M resolution is “http:example.com/per-3/rep-2048/seg-99.3gp”, corresponding to Segment 99 of Representation 2048 (Representation@id = ‘2048’) in Period 3 (Period@id = ‘3’). One segment URL associated with Representation of 1M resolution is “http:example.com/per-4/rep-1024/seg-99.3gp”, corresponding to Segment 99 of Representation 1024 (Representation@id = ‘1024’) in Period 4 (Period@id = ‘4’).

The file object of http:example.com/per-3/rep-2048/seg-99.3gp is encapsulated by FLUTE protocol.  The file element in the FDT instance contains following attribute value: Content Location=”http:example.com/per-3/rep-2048/seg-99.3gp”   TOI=101.

When the UE obtains FDT instance information from the USD and locates within MBMS coverage, via r12:unicastAccessDASH.broadcastContent element information, the UE determines that the representation,  identified by ‘http://example.com/per-3/rep-2048’,is available over boradcast by the value of  unicastAccessDASH.broadcastContent.serviceURI, the UE receives http:example.com/per-3/rep-2048/seg-99.3gp file associated with TOI=101 from the received file objects. 
When the UE locates outside of MBMS coverage, via r12:unicastAccessDASH.unicastContent element information, the UE determines that the representation,  identified by ‘http://example.com/per-4/rep-1024’,is available over unicast by the value of  unicastAccessDASH.unicastContent.serviceURI, The UE retrieves http:example.com/per-4/rep-1024/seg-99.3gp from the PSS server with the assistance of unicastAccessDASH.unicastContent.identicalServiceURI.
Figure 3 is an example of DASH over MBMS with unicast fallback. The USD file contains following information:

· FDT-Instance

· File.ContentLocation=’http://example.com/program-a.mpd’
· File.TOI=’10’
· File.ContentLocation= ‘http://example.com/per-3/rep-2048/seg99.3gp’
· File.TOI=’101’
· File.ContentLocation= ‘http://example.com/per-3/rep-2048/seg98.3gp’
· File.TOI=’102’
· …
· File.ContentLocation= ‘http://example.com/per-4/rep-2048/seg99.3gp’
· File.TOI=’121’
· File.ContentLocation= ‘http://example.com/per-4/rep-2048/seg98.3gp’
· File.TOI=’122’
· …
· userServiceDescription.deliveryMethod.r12:unicastAccessDASH instance

· broadcastContent.serviceURI=’ http://example.com/per-3/rep-2048’
· boradcastContent.serviceURI=’ http://example.com/per-4/rep-2048’
· unicastContent

· serviceURI==’ http://example.com/per-3/rep-2048’ identicalServiceURI=’http://pss-server.operator.com/per-3/rep-2048’
· serviceURI==’ http://example.com/per-3/rep-1024’ identicalServiceURI=’http://pss-server.operator.com/per-3/rep-1024’
· serviceURI==’ http://example.com/per-3/rep-512’ identicalServiceURI=’http://pss-server.operator.com/per-3/rep-512’
· serviceURI==’ http://example.com/per-4/rep-2048’ identicalServiceURI=’http://pss-server.operator.com/per-4/rep-2048’
· serviceURI==’ http://example.com/per-4/rep-1024’ identicalServiceURI=’http://pss-server.operator.com/per-4/rep-1024’
· serviceURI==’ http://example.com/per-4/rep-512’ identicalServiceURI=’http://pss-server.operator.com/per-4/rep-512’
The MDP file contains following content:

· MPD@type = ‘dynamic’
· Period@id = ‘3’

· Period.SegmentTemplate@media = ‘http://example.com/per-3/rep-$RepresentationID$/seg-$Number$.3gp’

· Representation@id = ‘2048’ …

· Representation@id = ‘1024’…

· Period@id = ‘4’

· Period.SegmentTemplate@media = ‘http://example.com/per-3/rep-$RepresentationID$/seg-$Number$.3gp’

· Representation@id = ‘2048’ …

· Representation@id = ‘1024’…

It is assumed the UE is within MBMS coverage firstly. The MBMS client receives MPD file over FLUTE channel per USD information. The MPD file is cached locally in the UE. The DASH client obtains MPD file from the local cache. The MBMS client receives TOI=101 over FLUTE channel. TOI=101 corresponds to Segment 99 for Representation 2048 in Period 3. The DASH client obtains this segment from cache. When the UE moves outside of MBMS coverage, local cache doesn’t have cached segment requested by the DASH client. The DASH client obtains unicastAccessDASH.unicastContent information and uses this information to retrieve the segment file identified by unicastAccessDASH.unicastContent.identicalServiceURI from the PSS server indicated.
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Figure 3:Example Call Flow for DASH over MBMS with Unicast Fallback
3 Proposal 

It is proposed to agree on Section 2 and include in TR 26.848. 
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