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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 from one or more alternative Representations.  For illustrative purposes, it also provides example implementation architectures for DASH content delivery over the MBMS bearer with unicast fallback.
2 USD Signaling of DASH Transport
As described in previous and related contribution, Tdoc S4-130390 [1], a key principle and motivation for the USD-based indication of DASH transport solution is to avoid protocol layering violation.  The DASH client should not have to be aware of or process transport-related information, nor should the MBMS client process the MPD.  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 the portion of the request URL that uniquely identifies the Representation to which the requested Segment belongs 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 mechanisms, including the use of HTTP/1.1 interface 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 mediaPresentationDescription2 element is circled for emphasis.
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Fig. 1: Content Model of USD Extension for Carrying DASH Transport Info

Each of the zero or more broadcast Representations is identified in the USD by a baseURL attribute of the broadcast element.  Each instance of broadcast maps to a unique Representation delivered over the MBMS bearer.  The value of baseURL 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.  Its value may, but is not required to, be identical to that of the Representation.BaseURL, if present in the MPD.  Its value may, but is not required to, be identical to that of the Representation.BaseURL, if present in the MPD.  For example, mediaPresentationDescription2.broadcast.baseURL = “http://example.com/per-3/rep-512” would denote that the Representation with Representation@id = ‘512’ is available over broadcast.
Via the sessionDescription element, each broadcast Representation may be linked to a Session Description fragment or SDP document pertaining to the FLUTE session carrying that Representation.  The sessionDescription element must be included when more than one FLUTE session is defined for the DASH-in-MBMS user service.  It may be absent when the service is associated with only one FLUTE session.  For each broadcast Representation, the presence of the serviceArea element denotes the restricted MBMS service area(s), corresponding to the MBMS Service Area Identity as defined in TS 36.443 and TS 23.003, in which that Representation is(are) available. If the serviceArea is absent, the availability of that Representation is not restricted by the service area.  When both serviceArea and sessionDescription elements, under the association element, are present for a given broadcast Representation, that Representation is carried in those areas by the indicated FLUTE session. 
Each of the zero or more unicast Representations is identified in the USD by a baseURL attribute of the unicast element under mediaPresentationDescription2.  Similar to the baseURL under the broadcast element, its value is equivalent to that of a contiguous portion of a Segment URL, spanning across the URI scheme to the Representation-ID  This attribute enables the MBMS client to inform the DASH client, via different implementation options, that the associated Representation is available over broadcast delivery.  This Representation may be deemed a preferred Representation from the policy perspective, for example when the UE is located within MBMS coverage.  Its value may, but is not required to, be identical to that of the Representation.BaseURL, if present in the MPD.  For example, mediaPresentationDescription2.unicast.baseURL = “http://example.com/per-3/rep-256” would denote that the Representation with Representation@id = ‘256’ is available over unicast.
A given Representation may be available over one or both of the transport modes.
The USD element identicalContent specifies alternative locations, when available, for a given Representation.  That Repreentation is delivered over broadcast and unicast transport and could be interchanged as necessary in response to coverage condition, policy requirements, etc.  Each indexed value of this element contains the set of multiple BaseURLs for a given Representation.

The USD element switchableContent specifies Representations delivered over broadcast and unicast transport that are different but could still be subsituted for one another in response to coverage condition, policy requirements, etc.  Additionally imposed constraints for such substitution are that:

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.
This element contains the set of switchable Representations as given by their unicast.baseURL and broadcast.baseURL values.

3 Examples DASH over MBMS Architectures
As an illustrative example, Figure 2 depicts a potential end-to-end network architecture for DASH content delivery over MBMS bearer with unicast fallback.  FLUTE-based download delivery represents the TS 26.346-defined interface between the BM-SC and MBMS client.  The assumed interface between the DASH client and the MBMS client (here assumed to be a composite entity including MBMS receiver, device-based HTTP server, policy, redirection and proxy functions) is HTTP/1.1.  

[image: image3.emf]Encoding and

DASH formatting

DASH client

BM-SC

MBMS client

(MBMS receiver +

FLUTE cache +

HTTP proxy server)

USD (pre Rel-12 MPD +

Rel-12 MPD )

Broadcast Segments over FLUTE

Network HTTP 

Server

Unicast Segments

HTTP/1.1

TS 26.346-defined

interface

HTTP/1.1


Fig. 2: Potential DASH over MBMS Architecture #1
Figure 3 depicts another potential DASH over MBMS architecture, indicating the use of a local application web cache by the DASH client to serve its requests.  The application web cache is shared with the MBMS client that implements a FLUTE receiver.  Upon reception and reconstruction of DASH media segments over FLUTE, the segments are inserted into the application web cache.  An interface between the DASH client and the FLUTE receiver/MBMS client is shown in this diagram to exchange information on the available and possibly recommended Representation(s) based on various conditions (e.g. location inside or outside MBMS coverage, policy) along with other metadata (e.g. available bandwidth, reason code).
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Fig. 3 – Potential DASH over MBMS Architecture #2

	

	

	


	
	

	





· 
· 
· 
· 
· 
· 



 

4 Summary
USD-based signaling of DASH transport is described in this document.  Layering violation is avoided in this method, since the MBMS client does not have to understand or process MPD information or does the DASH client have to be aware of transport semantics.  Data pattern matching of known transport semantics is performed against the URLs of Segments requested by the DASH client to determine whether the requested Segments are delivered via broadcast and/or unicast, and whether that request can be satisfied as is, or need to be redirected to the same or an alternate Representation delivered on the other transport mode.  Such determination may be based on factors such as whether UE is located inside or outside of MBMS coverage, network operator and/or service provider policy, if any, governing accessibility of Representations by transport mode, and possibly dependent on other conditions or rules.  Two example network architectures for DASH content delivery via MBMS with unicast fallback were provided.  One illustrates end-to-end content delivery via the use of HTTP protocol interface between the DASH client and MBMS client.  The second illustrates the use of a local application web cache to serve contents received over MBMS delivery to the DASH client.  The adherence to protocol layering should provide architectural benefits in extensibility and simplicity of UE implementation in support of DASH-in-MBMS services.
It is proposed that the mechanism described in this document be agreed by SA4 as working assumption for USD-based signaling of DASH transport.. 
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