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1 Introduction

This document explains the rationale for Tdoc S4-121313 “USD Indication of DASH Representation Delivery Method” [1].  It also provides an explanation of the mechanism proposed in [1].
The Rel-11 EMM-DDE WID [2] includes the objective: “Define mechanisms to enable switching between unicast/HTTP and broadcast/FLUTE delivery of DASH content.”  Alternative solution mechanisms have been proposed and discussed in SA4 since last November, but without apparent resolution/agreement.  SA4#71 is realistically the final opportunity to reach consensus and decision in fulfilling the above objective.

2 Background

There already exists (since Rel-8) a defined mechanism for RTP-based streaming delivery to fall back to unicast delivery, when MBMS bearers are not usable or available.  This is indicated by the alternativeAccessDelivery child of the deliveryMethod element, which, when present, contains one or more one unicastAccessURI elements that identify PSS server(s) from which the same streaming content can be retrieved.  Having the unicast-based alternative delivery information carried in the USD would provide missing functionality of fall-back to unicast delivery of the DASH Media Presentation.

Absence of unicast availability information means that an application has to manage the unicast-broadcast transitions. Also, since the MPD referenced in the USD only describes broadcast delivery, the application needs to manage a separate MPD for unicast delivery. Managing separate MPDs for unicast and broadcast Representations would likely result in service interruptions during switching between transport modes.
3 MPD vs. USD based Signaling of Transport
The target solution framework considered previously and up to now, was to modify the MPD in a way so as to support signalling of the transport mode (broadcast, unicast, or both) of a given Representation.  This approach is not clean from a protocol layering perspective by placing transport syntax in the application layer of the MPD.  The proposed solution in [1] is to extend the USD with additional parameters which indicate, in the case of DASH over MBMS download delivery, the transport mode (broadcast-only, unicast-only or both broadcast and unicast) of each Representation specified in the MPD fragment.  Adjustment to Segment availability time relative to the information contained in the MPD, for broadcast and/or unicast delivery of Representation(s), may also be provided.  Furthermore, the USD may include optional parameters that indicate the service area(s) over which a given Representation is delivered, and identification of the FLUTE session carrying that Representation.
4 USD Signaling of Transport Information
Figure 1 depicts the content model of the USD schema, extended with identification of the transport mode for a given Representation, as well as indication of the service area(s) and FLUTE sessions associated with that Representation.  [1] contains the corresponding USD schema.
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Figure 1: Content Model of USD Extension Containing Transport Information of Representations

As shown in Fig. 1, a Rel-11 mediaPresentationDescription2 child element of userServiceDescription is added to contain the additional transport parameters.  The mpdURI child element of mediaPresentationDescription2, similar to the mpdURI element in the Rel-9 mediaRepresentationDescription, identifies the MPD fragment which in turn describes the Representations associated with the DASH Media Presentation delivered as a MBMS User Service.   mediaPresentationDescription2 is necessary because the original mediaPresentationDescription does not support extensions.  The broadcastRepresentation element shall identify each Representation delivered over the MBMS bearer, and which for uniqueness is associated with its parent Period and Adaptation Set identities.  The attribute availabilityTimeAdjustment, if present, specifies the adjustment for broadcast reception of the Representation relative to the Segment availability start time declared in the MPD fragment (i.e. MPD@availabilityStartTime), and could be either a positive or negative value.  A positive (negative) value implies that the availability start times of Segments of the Representation are later (earlier) than that of corresponding Segment availability start times as declared in/computable via the MPD.  The serviceArea and sessionDescription elements, if present, denote the service area(s) over which the Representation is available, and the FLUTE session carrying that Representation, respectively.  The unicastRepresentation element, if present, identifies each Representation that is offered over unicast for fall-back delivery.  That Representation might only be available for unicast reception, or it may also be delivered on the MBMS bearer.  Similar to the case of broadcast Representatons, the attribute availabilityTimeAdjustment, if present, specifies the adjustment in availability start times, for unicast reception of Segments of the Representation, relative to the Segment availability start times declared in/computable via the MPD, and should be negative in value.
5 Summary
The motivations for, and technical overview of, USD-based carriage of transport-related metadata associated with DASH over MBMS download delivery have been given. The proposed solution framework avoids unnecessary dependence on MPEG DASH, and more importantly, does not introduce protocol layering violation, as would occur by using the MPD to carry transport-specific metadata, and requiring the DASH client to become transport-aware.
It is proposed that SA4 agree on the objectives of the solution framework, validity of issues associated with the previous (MPD-based signaling) method, and desirability of the alternative solution framework as described above and whose details are given in [1].
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