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1 Introduction
During SA4#69 the support of DASH segments over MBMS was discussed. Specifically document S4-120598, S4-120599, and S4-120600 provided background, requirements and use cases on this matter. A high-level design was sent to MPEG in S4-120857 asking for the interest on adding support for non-HTTP/TCP delivery in DASH.

MPEG discussed this topic during MPEG#101 and indicated interest on this matter by defining a core experiment on this subject that includes the addition of non-HTTP URLs to indicate availability of segments on other transports than HTTP. However, the completion of the CE and the relevant technical extensions are expected to be available only within a timeframe of the Rel-12 and therefore not fulfil the urgent needs.
However, MPEG also decided to adopt a corrigenda which is about to be communicated to 3GPP during SA4#70. This corrigenda includes, among other small fixes, three important extensions:

· the addition of a generic descriptor EssentialProperty, which provides information for a set of Representations to indicate that processing of the descriptor is essential to access the Representation.
· the addition of a generic descriptor SupplementalProperty, which provides information for a set of Representations to indicate that processing of the descriptor is supplemental information.

· the addition of an @id attribute to the generic descriptor in order 
The corrigenda is also mapped into a CR for DASH to address the different corrections also for TS26.247 in S4-121049 and are expected to be available for the CRs that address the addition of the corrigenda to TS26.247.
For this meeting, two CRs are submitted which address the basic use case to support delivery over MBMS using DASH:

· S4-121047: CR 26.346-0254 rev 2 MBMS Profile for Transport Descriptor in MPD (Release 11)
· S4-121048: 
CR 26.247-0011 rev 1 Transport-Specific Signaling in MPD (Release 11)

In the following a few use cases enabled by the simple addition of the CR a discussed.

2 Use Case 1 – Indication of UC and/or BC Delivery of DASH Content

2.1 Use Case Description 
2.1.1 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.

2.1.2 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.

2.2 High-level Solution

To fulfill use case 1a and b, the MPD is structured as follows:

· For Representations delivered through unicast only, no changes are applied.
· For Representations delivered through multicast/MBMS/FLUTE only, the following is applied:
· Add an Essential descriptor that adds the details of the MBMS delivery on AdaptationSet or Representation level, i.e.

· schemeIDURI="urn:3GPP:ns:MBMS:userService:download:2012"
· value="http://www.example.com/eg.usd#service=23"
· id="mbms-only"

· Add to SegmentBase or BaseURL for the relevant Representation a transportID="mbms-only"
· For Representations delivered bothe multicast/MBMS/FLUTE and unicast, the following is applied:

· Add a Supplementa descriptor that adds the details of the MBMS delivery on AdaptationSet or Representation level, i.e.

· schemeIDURI="urn:3GPP:ns:MBMS:userService:download:2012"
· value="http://www.example.com/eg.usd#service=23"
· id="mbms"

· Add to SegmentBase or BaseURL for the relevant Representation a transportID="mbms"
· The segment availability time is mapped to the latter of any Representations.
3 Use Case 2 – Indication of BC Segment Availability Time Relative to UC

3.1 Use Case Description
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.

3.2 High-level Solution

tbd
4 Use Case 3 – Indication of Differences in UC Segment Availability Time

4.1 Use Case Description
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.

4.2 High-level Solution

tbd

5 Use Case 4 – Matching BC Representation to FLUTE Session

5.1 Use Case Description
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. 

5.2 High-level Solution

tbd
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