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1 Introduction

This document propose a means for extending the USD for a 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 possibly by a different delivery method, for carrying the identical or an alternative Representation.  
It represents a harmonized solution proposal among the source companies, which had previously submitted different solution frameworks to SA4 #75.  It employs the deliveryMethod child element of the userServiceDescription element of the USD to carry transport/access related information of Representations belonging to the DASH-over-MBMS service, and the userServiceDescription element, representative of the overall MBMS User Service, to directly carry information regarding the characteristics and suitability of interchanging/substituting content components of that MBMS service, i.e. broadcast and unicast Representations, for one another.
Tdoc S4-131bbb [1] is a companion contribution which provides the specific proposed changes to TS 26.346 in the implementation of the solution described in this document.
2 Description of Proposed Solution
A basic concept of the proposed solution is that the MBMS client does not have to process the MPD in order to determine the delivery method of DASH resources.  It merely has to perform data matching of newly-added metadata in the USD with the URL of Segment requests generated by the DASH client to determine 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, referred to in our solution as the basePattern, will also be conveyed in the USD.  In conjunction with any other relevant rules and conditions, such as coverage condition (whether the UE is located within broadcast coverage), network operator and/or service provider policy, etc., the MBMS client can employ various implementation mechanisms to mediate Segment requests to resources – i.e. via access to locally stored content in the UE, or at an external HTTP server.   The XML content model of the proposed solution for extending the USD is shown in Figure 1.  These pertain to modifications to the userServiceDescription and deliveryMethod elements, for the purposes of defining switchability of contents of the DASH-over-MBMS service, and transport/access specific information, respectively.
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Fig. 1: USD Extension for DASH-over-MBMS User Service
2.1 Extension of deliveryMethod element 
The deliveryMethod element may include one or more instances of the r12:broadcastAppService.  Each entry of r12:broadcastAppService denotes a single broadcast Representation, in either multiplexed or non-multiplexed form for media content components, of the DASH-over-MBMS user service, across all Periods of the affiliated Media Presentation.  Each entry of basePattern under the r12:broadcastAppService element is for use by the MBMS client to match against a portion of the Segment URL used by the DASH client to request Segments of a parent Representation under its containing Period.  The basePattern may comprise the concatenation of the URI scheme, the "authority" part of the URL, and the portion of the "path" part of the URL that extends to and is inclusive of the Representation-ID (value of Representation@id in the MPD).  URI scheme, "authority" and "path" are in accordance to the terminology of RFC 3986 [2].  A match implies that the corresponding requested Segment is carried over an MBMS bearer.  For example, should the URL associated with a Segment request contain the BaseURL “http://example.com/per-3/rep-512”, and the same BaseURL value appears in an instance of r12:broadcastAppService.basePattern, it means that the Representation with Representation@id = ‘512’ is available over broadcast.  The basePattern value may be, but is not required to be, identical to that of the Representation.BaseURL if present in the MPD.  
Each r12:broadcastAppService element may contain one or more serviceArea child elements which specify the service area(s) in which that broadcast Representation is delivered/accessible.  The semantics of serviceArea, corresponds to the MBMS Service Area Identity as defined in [3], [4].  A given broadcast Representation may be available in a set of service area(s) in common with, or different from, the service area(s) of any other broadcast Representation.  Absence of the serviceArea element implies that the availability of the broadcast Representation is not restricted by service area.
The deliveryMethod element may also include one or more instances of the r12:unicastAppService.  Each entry of r12:unicastAppService denotes a single unicast Representation, in either multiplexed or non-multiplexed form for media content components, of the DASH-over-MBMS user service, across all Periods of the affiliated Media Presentation.  Similar to r12:broadcastAppService, each entry of basePattern under the r12:unicastAppService element is for use by the MBMS client to match against a portion of the Segment URL used by the DASH client to request Segments of a parent Representation under its containing Period.  A match implies that the associated Representation is available over unicast delivery.  For example, should the URL associated with a Segment request contain the BaseURL “http://example.com/per-3/rep-256”, and the same BaseURL value appears in an instance of r12: unicastAppService.basePattern, it means that the Representation with Representation@id = ‘256’ is available over unicast.  The basePattern value may be, but is not required to be, identical to that of the Representation.BaseURL if present in the MPD.
A given Representation may be available over one or both transport modes.  The broadcast version might be deemed as preferable or even required for reception from the service provider policy perspective, for example when the UE is located within MBMS coverage.
The presence of the r12:broadcastAppService and/or r12:unicastAppService element under deliveryMethod signifies that the parent MBMS User Service is an application service which contains content components delivered via broadcast and/or unicast modes.  One or both of these child elements of deliveryMethod must be present when its parent userServiceDescription element contains the r12:appService (see clause 2.2).

2.2 Extension of userServiceDescription element
Presence of the r12:appService child element of userServiceDescription indicates that the associated MBMS User Service is an application service explicitly linked to the r12:broadcastAppService and r12:unicastAppService elements under deliveryMethod.  Furthermore, the r12:appService element may contain either or both the child elements identicalContent and alternativeContent.

Each identicalContent element contains two or more interchangeable URLs for an identical Representation, as indicated by the basePattern values.  The implication is that that Representation is available over both broadcast and unicast transport and could be interchanged in accordance to coverage condition, policy requirements, etc.
Each alternativeContent element contains two or more interchangeable URLs, as indicated by the basePattern values, corresponding to different Representations available over broadcast and unicast transport but which could be substituted for one another in accordance to coverage condition, policy requirements, etc.  In practical deployment of a DASH-over-MBMS service, such switching may require the following conditions to be met:

a) the employed media codecs and configuration information must be identical between the requested and substituted Representations,
b) the request does not contain a byte range, and
c) Segments of the alternative Representations must be time-aligned.
identicalContent and/or alternativeContent may be present under the r12:appService element because Representations listed in the MPD may be encoded differently, or associated with different configurations for a given encoding scheme, as defined by their Initialization Segments (represented by Initialization Segment Description fragments).  Therefore, the mere presence of basePattern entries under r12:broadcastAppService and r12:unicastAppService does not imply that the associated Representations are automatically eligible for interchange between broadcast and unicast reception.
The attribute appServiceDescriptionURI of r12:appService references an application service description document, which in this specification is a Media Presentation Description fragment containing the MPD.  The attribute mimeType of r12:appService specifies the MIME type of the MPD, which may include the optional 'profiles' parameter.  The latter parameter declares the interoperability and signals the use of features associated with the DASH Media Presentation described by this MPD.  An example value of mimeType is "application/dash+xml;profiles="urn:3GPP:PSS:profile:DASH10", which denotes an MPD conforming with the 3GP-DASH Release-10 profile.
3 Summary
A means for extending the MBMS USD to describe the transport and switchability characteristics of Representations of a DASH-over-MBMS service DASH transport is described in this document.  The proposed solution features the extension of the deliveryMethod child element of the userServiceDescription element of the USD to carry transport/access related information of Representations belonging to the DASH-over-MBMS service, as well as the extension of the userServiceDescription element to carry information pertaining to the characteristics and suitability of interchanging/substituting content components of the MBMS service, i.e. broadcast and unicast Representations, for one another.
4 Proposal
It is proposed that the mechanism described in this document be agreed by SA4 as the solution for fulfilling the functionality and requirements under “Switch from HTTP-based unicast delivery method to MBMS download delivery method” specified in TR 26.848 [5].  It is furthermore proposed that the text (and diagram) in Section 2 be incorporated in TR 26.848, in a new sub-clause 4.2.1.5.2, under clause 4.2.1.5, "Solution".
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