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1 Introduction

This document describes how the USD could be extended for the case of DASH over MBMS service, to enable the MBMS client to determine whether Segment requests from the DASH client can be served exactly as is, or by a different delivery method carrying the identical or one or more alternative Representations.  The proposal as shown in Section 2 represents aligned starting point solution frameworks agreed by the authors of this document.  These are expected to be merged into a single solution framework in the future, and may support additional functionality still under discussion among the supporting companies.
2 USD Signaling of DASH Transport Option 1

The MI-EMO WID [1] includes the objective “Generic Signalling of DASH transport over Broadcast, Multicast and Unicast”, which is further described in TR 26.848 [2] in the form of task description and derived requirements under “Switch from HTTP-based unicast delivery method to MBMS download delivery method”.  A number of previous versions of discussion papers and CRs have been submitted on this MI-EMO topic.

The solution framework described in this document is intended to fulfill the requirements set forth in [2].  In particular, the USD is extended to support signaling of DASH resources delivered over broadcast vs. unicast, instead of requiring transport method semantics to be carried in the MPD.  Furthermore, the MBMS client does not have to process the MPD to obtain awareness of the delivery method of DASH resources.  In the proposed solution, the MBMS client merely has to perform data matching of new elements in the USD with the URL of Segment requests generated by the DASH client, in determining whether the requested Segment is available over broadcast, unicast, or both transport modes.  This is possible because a fixed portion of the request URL that uniquely identifies the Representation to which the requested Segment pertains will also be conveyed in the USD.  In conjunction with any other relevant rules and conditions, such as coverage condition (whether the UE is in unicast and/or broadcast service area), network operator and/or service provider policy, etc., the MBMS client can employ various implementation mechanisms to mediate Segment requests to the appropriate resource – i.e. available in a local content cache in the UE, or at an external HTTP server.   The XML content model of a potential solution] is shown in Figure 1.  Modification to the USD via the introduction of the Rel-12 r12:appServiceDescription element, as the data structure for supporting unicast fallback delivery method to MBMS download delivery, is circled for emphasis.
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Fig. 1: Content Model of USD Extension for Carrying DASH Transport Information
Each of the zero or more broadcast Representations is identified in the USD by a basePattern attribute of the broadcast element.  Each instance of broadcast maps to a unique Representation delivered over the MBMS bearer.  The value of basePattern in a broadcast element is equivalent to that of a portion of a Segment URL used by the DASH client to request Segments – specifically, the URI scheme and extending to and inclusive of the Representation-ID (value of Representation@id in the MPD).  This attribute enables the MBMS client to inform the DASH client, via any one of different implementation options, that the associated Representation is available over broadcast delivery.  The basePattern value may be, but is not required to be, identical to that of the Representation.BaseURL, if present in the MPD.  For example, r12:appServiceDescription.broadcast.basePattern= “http://example.com/bc/per-3/rep-512” denotes that the Representation with Representation@id = ‘512’ is available over broadcast.
Each broadcast element may contain one or more association child elements, each of which contains a reference to the Session Description fragment describing the FLUTE session carrying the associated broacast Representation.
Each of the zero or more unicast Representations is identified in the USD by a basePattern attribute of the unicast element under r12:appServiceDescription.  Similar to its use for the broadcast element, a matching pattern in the same portion of the request URL to the unicast basePattern indicates that this Representation is available over unicast delivery.  The basePattern value may be, but is not required to be, identical to that of the Representation.BaseURL, if present in the MPD.  For example, r12:appServiceDescription.unicast.basePattern = “http://example.com/uc/per-3/rep-256” denotes that the Representation with Representation@id = ‘256’ is available over unicast.

The presence of the identicalContent element under r12:appServiceDescription indicates the presence of interchangeable URLs for the same Representation, as indicated by the ContentID values.  That Representation is available over both broadcast and unicast transport and could be interchanged in accordance to coverage condition, policy requirements, etc.  Each indexed value of this element contains the set of exactly two ContentID values for a given Representation.  For example, identicalContent@index =1 may be associated with ContentID values of http://example.com/bc/per-3/rep-1024 and http://example.com/uc/per-3/rep-1024, as indication that identical 1 Mbps Representations are delivered over both broadcast and unicast.
3 USD Signaling of DASH Transport - Option 2

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 2.
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Figure 2: 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: image3.jpg]f—= casthccessDASHType
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Figure 3: Content Model of deliveryMethod extension for DASH over MBMS

The XML content model of the modified solution is shown in Figure 3.  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.
4 Clarifications Sought
There are 2 issues for which the document authors are still debating about, and for which SA4/MBS group inputs/opinions are requested:

1) For the DASH-over-MBMS user service, are all objects of the Representation described by the pre-Release 12 MPD assumed to be delivered over the broadcast channel? 

2) For nominal unicast 3GP-DASH delivery as defined by TS 26.247, when a DASH client requets a specific object of one Representation to the DASH server, is it allowed by the DASH server to provide an alternative object of the same Representation, or a different Representation to the DASH client? If the answer is yes to either or both of these questions, how is that described in the current DASH specification of TS26.247?

Obtaining clarifications to those issues will really assist the authors to merge the two candidate options into a common solution mechanism.
5 Proposal
It is proposed that the candidate options described in section 2 and 3 be agreed by SA4 as the preliminary solution framework for fulfilling the functionality and requirements under “Switch from HTTP-based unicast delivery method to MBMS download delivery method” specified in [2].
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