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1 Introduction

This document presents use cases on the need and/or benefits for providing transport/access specific metadata in the MPD.  Key benefits include the ability to employ a common MPD to describe the availability of the DASH Media Presentation over unicast and/or broadcast networks, enhanced support for seamless switching between unicast and broadcast delivery of DASH content, and the flexibility for the single MPD to be acquired through multiple means.  The latter could mean, for example, that the DASH client can obtain the MPD from a unicast/HTTP server, from the MBMS BM-SC, or even from a non-network based resource such as another computer or UE, i.e., sideloading.  Another benefit would be the ability to indicate, for a given access network or transport system, whether Segments of a Representation can be acquired at a time earlier than that nominally signaled in the MPD.  To enable broadcast reception of Representation(s) delivered over MBMS, the MPD should contain entry point information to the MBMS User Service Announcement data which maps to the broadcast DASH content.
2 Motivation/Problem Statements
The capability for using MBMS download delivery of DASH Media Presentation was defined in Release 10 TS 26.346.  In that case, the DASH content belongs to a MBMS User Service and the associated MPD, as defined in TS 26.247, is considered to be a part of the User Service Discovery/Announcement information, frequently referred to as ‘USD’ metadata, as a separate metadata fragment.  The following sub-clauses describe the shortcomings in the currently specifications with regards to the indication of transport modes, availability time of DASH content for retrieval from the associated HTTP data source, support for seamless service switching between unicast (UC) and broadcast (BC) delivery, and the correspondence between a Representation indicated as available over BC delivery and the MBMS download delivery session over which that Representation is carried.
2.1 Indication of UC and BC Delivery Mode

As currently defined, the MPD does not distinguish between the use of unicast or broadcast network for delivering the Media Presentation.  Assuming both types of networks are employed by a service provider in delivering DASH content, to avoid ambiguity and yet remain standards-compliant, separate MPDs would need to be employed to represent the Media Presentation and associated Representations as available over UC vs. BC transport mode.  This prevents the simplification for the service provider of employing a single and common MPD independent of the delivery mode of DASH content.
2.2 Seamless Service Switching

As a direct consequence of the required use of separate MPDs for unicast and broadcast delivery of DASH contents, it is more difficult to achieve a smooth handoff of DASH content reception between the two transport modes.  Assume that a DASH client, based on the use of the MPD acquired as part of the USD metadata, is currently receiving a Representation over MBMS.  Assuming that the MBMS service area is less than that of the unicast network, upon moving outside MBMS coverage, and assuming the user wishes to continue reception of the Media Presentation, the DASH client will be forced to obtain the UC version of the MPD in order to acquire additional Segments over UC retrieval.  Various factors such as latency incurred to acquire and process the UC MPD, or that the UC MPD declares unicast availability of Segments to be later than that over BC, a seamless service switch is not possible.  In other words, the user encounters a temporary halt in content presentation until the Segments can be fetched from the UC channel.  Similar “break before make” phenomenon might occur in the opposite direction, i.e. service switch from UC to BC delivery mode.
2.3 Segment Availability Time in BC Delivery
As defined in TS 26.247, the attribute MPD@availabilityStartTime represents the availability time of the initial Segment (i.e. 1st Segment of the 1st Period for any Representation) of the DASH Media Presentation.  This attribute can be used as the anchor for determining the availability time of any given Segment of the entire Media Presentation.  As described in Tdoc S4-120xxx [1], in practice, the MPD@availabilityStartTime corresponds to the latest time value in the availability of that initial Segment among all HTTP servers of the unicast access networks (e.g. Content Delivery Networks or CDNs) within the scope of the MPD instance document.
In the case one or more Representations of a Media Presentation is delivered over MBMS, the source of DASH content for retrieval by the DASH client is not a unicast network HTTP server, but the local cache in the UE, to which the MBMS/FLUTE client sends the recovered Segment data received over the MBMS bearer.  Therefore, the reference of “availability time” differs between BC and UC DASH content delivery in terms of the HTTP content source – an external HTTP server for UC access, and the local HTTP cache in BC delivery.
In broadcast access, the availability time of any given Segment may be earlier or later than the value as determined from MPD@availabilityStartTime.  The MPD should be capable of signaling this time difference, such that the DASH client doesn’t try to access a Segment before it is locally available, or have to wait excessively to retrieve it when it is already available.
2.4 Segment Availability Time in UC Delivery

Based on the discussion in the Section 2.3, MPD@availabilityStartTime represents the worst-case time of availability of the 1st Segment of the Media Presentation among all HTTP servers of the unicast access networks within the scope of the MPD.  Actual availability of that Segment at any given access network’s HTTP server is likely to be earlier, and certainly no later than the above time value.  The MPD should be capable of signaling this timing advance, to enable the DASH client to retrieve the content sooner from the serving network for a more “real time” rendering experience, especially desirable with regards to a live event.
2.5 Broadcast Representation to FLUTE Session Mapping
Simply knowing that a Representation is available over MBMS delivery may not be sufficent information for the MBMS client to determine the FLUTE session over which that Representation is delivered.  The DASH Media Presentation which belongs to an MBMS User Service may comprise multiple Representations (e.g. HD and SD video streams, multiple Representations for audio in different languages, closed caption text, etc.) carried on different FLUTE sessions.  It is imperative in such operating scenario that entry point information to the SDP document which describes the FLUTE session carrying the broadcast Representation is included in the MPD.  It would be most reasonable to assume that the DASH client would simply pass this information to the device middleware/network stack, which in turn relays it to the MBMS client.   That would allow the latter to perform the necessary Service Discovery/Announcement metadta acquisition to obtain the SDP, and in turn, download the Representation of interest.
3 Use Cases
3.1 Use Case 1 – Indication of UC and/or BC Delivery of DASH Content 
3.1.1 Use Case 1A – Operational simplicity and efficiency

A service provider wishes to employ a single version of the MPD that describes DASH content as available on UC-only, BC-only, or on both UC and BC delivery.  Doing so would yield operational efficiency and cost savings for the service provider, by not having to produce and maintain separate versions of the MPD for DASH Media Presentations offered over its LTE-unicast and eMBMS network infrastructure.
3.1.2 Use Case 1B – Seamless Service Switching

For live sports events, a service provider employs a single MPD which indicates the Representations available over the unicast bearer, as well as a subset of those Representations available over MBMS bearer(s), along with the difference in Segment availability times between UC and BC transport modes.  Based on this information, a UE is able to configure the starting time of an event as the later of the two availability times, and thereby ensure that upon service switching either from UC to BC, or BC to UC, the next Segment is always available on the HTTP data source of the target transport.  Therefore, the UE can ensure smooth playout without repetition, halt or discontinuity during switching between the transport modes, and hence a superior user experience.
3.2 Use Case 2 – Indication of BC Segment Availability Time Relative to UC
Alice is a fan of the fast-action sport of Curling and subscribes to the Curling Channel offered by her MBMS service provider to watch live games broadcast as DASH Media Presentations.  She prefers a viewing experience as close to “real-time live” as possible so that she can IM with her buddies about exciting game developments as they occur.  It happens that her service provider has a business contract with the World Curling Federation such that feeds of major Curling championship matches around the world are delivered to the service provider’s BM-SC and transmitted over the MTCH with only a10-second delay relative to live action.  On the other hand, the same content for unicast DASH delivery doesn’t become available on the HTTP servers employed by the service provider until 50 seconds later.  Because the MPD can signal the time difference between Segment availability over MBMS vs. unicast delivery modes – Alice is pleased with the “close to live” viewing experience offered by MBMS.
3.3 Use Case 3 – Indication of Differences in UC Segment Availability Time
Ted wishes to subscribe to the MMA (Mixed Martial Arts) Channel which offers unicast video streaming via DASH Media Presentations, of live fights organized by the MMA Championship League.  The same service is available from mobile operators A, B and C where he lives.  They each offer the service for the same monthly fee, but differ in the amount of incurred program delay compared to the live event.  Each service provider provides its own MPD for each event, and the same value of MPD@availabilityStartTime is indicated in all three MPDs.  However, each provider also indicates in its MPD, via an extension element, Segment availabilty time that is earlier than the MPD@availabilityStartTime.  These adjustment durations are 5, 10 and 12 seconds for providers A, B and C, respectively.  Since Ted wishes his viewing experience to be as close to live as possible, and given that the service costs are the same across all three service providers, he chooses to subscribe to service provider C.
3.4 Use Case 4 – Matching BC Representation to FLUTE Session

Mobile service provider “Big&Bad Mobility” (BBM) offers MBMS download delivery of certain popular TV shows, breaking news and live sports events as DASH-formatted content.  Each type of program is defined as a separate MBMS User Service.  Previously, the audio, video and text components of a given Media Presentation, each defined as a separate Representation, had to be delivered on a common FLUTE channel, as the only means to unambigously associate a broadcast Representation with the FLUTE session that carries it.  However, BBM would rather that the text component, as low data rate content, be carried on a different FLUTE session from the video stream which is much higher in data rate.  That would allow different and more optimal MCS (Modulation and Coding Scheme) to be applied for each of these media for RF transmission.  Given now that the MPD defined in R11 TS 26.247 indicates, for each broadcast Representation, the URL to the Session Description metadata fragment (which defines the FLUTE session of concern), it is possible for different broadcast DASH Representations of the User Service to be carried on separate FLUTE sessions. 
4 Proposal

It is proposed that the above use cases on transport-specific signaling in the MPD be incorporated into Clause 6 of the TR “Improved Support for Dynamic Adaptive Streaming over HTTP in 3GPP”.
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