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1 Introduction

This contribution captures several use cases for the latest SAND4M work item as described in Tdoc S4-171359 [1]. These use cases pertain to the work item objective “Ensure consistency in MBMS and DASH signaling, as well as specify SAND tools to support different hybrid modes of DASH over MBMS service delivery”. 
2 Use Cases
2.1
Auxiliary media components delivered exclusively over unicast
2.1.1
Description
A broadcaster delivers one or more program elements exclusively over the unicast bearer, e.g., a secondary audio language track (along with possibly a caption track linked to this audio track) associated with the main language track that is delivered over the MBMS bearer. As an example, an MBMS User Service comprising DASH-formatted streaming content for a live football game is broadcast in the Los Angeles metropolitan area, in which there is a significant Hispanic population. The sportscasters’ announcement track of the game in English is broadcast (and may be additionally delivered via unicast), whereas the Spanish version of the announcement track is solely delivered over unicast.
2.1.2

Assumptions

The assumptions for this use case are as follows: 
· The MBMS service provider can provision a DASH-based MBMS service for which different media streams are delivered over the MBMS bearer vs. the unicast bearer.

· The MBMS service provider can provision and deliver a single MPD which documents the entirety of Representations corresponding to the media streams of the MBMS service, independently of whether a given Representation is accessible via broadcast and/or unicast.

· The BM-SC can provide the operator’s policy information to the MBMS client regarding the accessibility of unicast Representations when the UE is located inside MBMS coverage.

· It is possible for the operator’s policy regarding the accessibility of unicast Representations when the UE is located inside MBMS coverage to be executed either by the MBMS client or by the DASH client.

· The MBMS client is always aware of whether the UE is located inside or outside of MBMS coverage.
· Towards assisting or directing the DASH client’s selection of available Representations, the MBMS client can perform one of the following tasks/roles: a) provide SAND PER messaging functionality, b) rewrite the MPD received from the BM-SC, or c) serve as HTTP proxy for all Segment requests from the DASH client.
· Play-out of the media streams received over broadcast and unicast delivery methods is expected to be time synchronized.
· Unless informed otherwise by SAND PER messages, the DASH client assumes that the Representation indicated in the MPD are available for acquisition.

· The MBMS service provider may impose a requirement on the DASH client to abide by the assistance information on availability of Representations provided by the SAND PER messages.
2.2
MBMS service with unicast fallback
2.2.1
Description
An MBMS service provider provisions a DASH-over-MBMS service whose contents are delivered strictly by the MBMS download delivery method inside the MBMS service area, and by HTTP(S)-based unicast delivery method outside MBMS coverage. An MBMS client acquires Service Announcement information including an MPD which provides information on the media components of the associated DASH Media Presentation.

The UE, assumed to be initially located inside the MBMS service area, employs the MBMS download delivery method for receiving the service, for example, due to operator policy. Later, as the UE moves outside MBMS coverage, it falls back to unicast reception to continue consumption of the DASH-based MBMS service. The UE may subsequently move back into MBMS broadcast coverage, at which time it will switch back to MBMS download reception of the service.
2.2.2
Assumptions

The assumption for this use cases are the same as those in the previous use case, but with the following exceptions:

1) 
Added assumptions:

· The MBMS Service Announcement is expected to contain information that enables MBMS clients to determine which DASH Representations are available over broadcast vs. unicast, as well as whether the unicast and broadcast contents are identical or alternative versions to one another.

· The fallback to unicast reception can be done without bit-rate guarantees for matching those provided by broadcast reception, i.e. the content delivered over unicast may provide alternative Representations of the same content that is delivered over broadcast.

2) 
Deleted assumption:
Play-out of the media streams received over broadcast and unicast delivery methods is expected to be time synchronized.
2.3
MooD (on per-resource basis)
2.3.1
Description
A mobile operator, acting as a content aggregator for across multiple content sources, provides OTT delivery of live TV services comprising DASH-formatted content. The TV services represent non-“main stream” content, comprising various special-interest investigative reporting, small town and college TV news channels, casual end-user generated content, and professionally-generated, long-tail types of TV content. Consumption of these TV services may be initiated by recommendations spread through social networks, and occasionally certain services become highly popular for a period before the interest subsides, and whereby the increase (and corresponding decrease) in uptake could occur rapidly or gradually over time. Popularity of service may also differ across geographical regions. The operator wants to ensure that during the times of high service demand, viewers with MBMS-capable devices can consume qualifying services via dynamic establishment of broadcast delivery. In one deployment scenario, while the video stream is moved to broadcast delivery, the audio stream continues to be only accessible via unicast delivery. In another deployment scenario, the media streams delivered over broadcast correspond to a superset of those accessible over unicast, in the addition of a secondary audio track or the inclusion of a caption track that is not available over unicast.
2.3.2
Assumptions

The assumptions for with this use case are as follows:

· The mobile operator, via the BM-SC, can provision a demand-based MBMS service in replacement of, or in addition to, the unicast service, but comprising a different set of media resources, which may represent a subset or a superset of those available over unicast.

· The mobile operator, upon having dynamically changed the provisioning from a unicast service to an MBMS User Service, may offer service delivery over unicast bearers only, over MBMS bearers, or over both bearer types.
· In the transition from unicast service to MBMS service, the media resources selected by the mobile operator for broadcast delivery could: a) be identical to, b) represent a subset of, c) represent a superset of, or d) correspond to a different ensemble of DASH Representations from, the media resources available for delivery over unicast.
· Upon obtaining awareness of low attachment rate/volume to broadcast delivery of an existing media component of the MBMS User Service, the BM-SC can deactivate that component of the MBMS User Service, while the other media components of the MBMS service continue to be delivered over the MBMS bearer.
· Upon obtaining awareness of low attachment rate/volume to broadcast delivery of an existing media component of the MBMS User Service, the BM-SC can restrict to unicast-only delivery mode of that component of MBMS User Service, while the other media components of the MBMS service continue to be delivered over the MBMS bearer.
3 Derived Requirements
The following list corresponds to the collective set of functional requirements derived from the use cases in clause 2:
· The MBMS service provider is expected to provide policy information to the MBMS client regarding the accessibility of Representations over broadcast and unicast, depending on the UE’s location.

· The MBMS User Service Announcement can be used to carry operator policy information regarding the accessibility of the Representations listed in the MPD.

· The MBMS User Service Announcement can be used to carry information on the availability of the “fast service start-up via unicast reception” feature for a given DASH-over-MBMS service.

· For resource-specific MooD operation, the MooD Configuration Management Object will indicate to the UE of each service, in the entirety of its media components, or a subset of those components, that is eligible to be switched between a non-MBMS unicast service and an MBMS User Service.

· For resource-specific MooD operation, the MBMS User Service Announcement will contain information on the constituent media components of the MBMS service to be activated or deactivated for broadcast delivery.

· To assist the DASH client in the selection of available Representations, the MBMS client can act as a DANE in providing guidance information via SAND PER messages.
· To support the DASH client ability to achieve fast service start-up via unicast reception, the MBMS client can act as a DANE in providing the related guidance information via SAND PER messages
· If the MBMS service provider imposes such requirement, the DASH client is expected to request only those Representations indicated as available in the SAND PER messages.
4 Proposal
It is proposed that the above use cases, assumptions and derived requirements be discussed and agreed to represent functionality necessary to fulfil the SAND4M work item objective pertaining to hybrid delivery of DASH-over-MBMS services.
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