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1 Introduction

At SA4#98, SAND4M is expected to be completed.
This document provides and overview in order to ensure what is necessary for completion. The accompanying draft CRs are provided in 

· S4-180361
SAND4M: Overview of necessary features

· S4-180362
dCR26.247: SAND support for MBMS and Multi-Network Modes

· S4-180363
dCR26.346: Consistent Support for Hybrid Services

· S4-180364
dCR26.347: API Support for Hybrid Services in TS 26.347
2 Main Issues

Figure 1 provides the stack diagram and the relevant interfaces in the context of SAND4M.
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Specifically, we need

· In TS 26.247, a SAND Mode that can be used for the use cases. More details see clause 3.
· Profiles and Requirements for different DASH APIs in TS26.347. Fore more details see clause 4
· Consistent Signalling for all use cases in TS26.346 from the BMSC to the MBMS client. For more details see clause 5.
· Example Call Flows and Service Offerings for Use Cases, potentially done in TS26.347 or TR 26.946.
3 TS 26.247: SAND for Multi-Network Access
Figure 2 shows the basic architecture considered for SAND4M, i.e. you have a DASH server that sends data over multiple networks and a DANE is moderating the DASH client to use certain network by SAND messages. The SAND messages may be controlled along with MPD and Segment requests. The DANE may be inband or may be out of band.
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The basic use case to solve is as follows:

· Networks go down dynamically and may re-appear

· Not all resources as announced in MPD are always accessible on all networks, e.g.

· Broadcast resource is unavailable when device is outside broadcast coverage

· Networks may have different availability times

· Not all resources are available an all networks all the time

· DANE may issue preferences for one network
· The information may be established by inband channels and out of band.

For the purpose of adding this to TS26.247, the following is needed
· SAND Channel/Protocol
· SAND channel URL in HTTP Header with document providing SAND message
· Unclear issues:
· Stateless - only reflects current status
· Stateful until new HTTP URL is provided
· URL is persistent and DASH client needs to query regularly
· PUSH channel may be an option as well as asynchronous
· As body of a 300 response
· As body of a 404 response
· SAND Messages to be supported
· ResourceStatus
· DANEResourceStatus
· Capability Discovery
4 TS 26.347: DASH APIs and MBMS Client Modes

The MBMS client acts as a DASH entity and there are two options:

· DASH Server doing MPD rewrite in order abstract to DASH client
· DANE doing minimum MPD rewrite, but also provides SAND4M messages
Both options are expected to be supported in TS26.347.

The MBMS client also implements HTTP functionality for the DASH services. Different options may be considered.

· In any case, the MBMS client includes a local caching function that permits HTTP resources to the DASH client for the broadcast delivered resources.

· Beyond this least three choices are identified for unicast
1. Transparent: all unicast traffic is directly requested from network bypassing MBMS client
2. Partial Proxy: selected traffic is always proxied through MBMS client, e.g. MPD updates
3. Full Proxy: all unicast traffic is always proxied through MBMS client
In the following it is assumed the second option is considered and the MBMS client can decide which traffic is controlled. However, in general this should be an implementation choice.
For TS 26.347, the following details need to be defined

· Profile for MBMS client
· As DASH Server
· As DANE
· Profile for DASH client
· SAND unaware
· SAND profile
· Capability mechanism (and possibly versioning)
· The SAND mode is based on SAND4M as defined in TS26.247
· Example call flows
5 TS 26.346: Hybrid Offerings

We identify three different types of hybrid service offerings that may be considered

1. All resources are offered to DASH client and DASH client makes all decisions as a multi network client (with or w/o SAND)

· No USD signaling may be even necessary, MBMS client just provides what it gets on local host and DASH client acts accordingly

2. The BMSC reports the status of the offering and let the MBMS client make reasonable/smart decisions on how steer and the DASH client

· USD signaling is provided on the offering of the DASH presentation on unicast and broadcast to the MBMS and MBMS client translates this to DASH actions in an reasonable manner

3. The BMSC is instructive on the MBMS client on making specific decisions based on the MBMS client state and DASH client operation.

· USD signaling is provided as in 2, but in addition, the BMSC instructs the DASH client on how to use the resources, for example “prohibit unicast in broadcast coverage”

We believe that approach is closest on what TS26.346 does today and what is most suitable is approach 2. 

Based on this, TS26.346 requires signalling of the network status as follows:

· Which resources/baseURL are on broadcast

· Which resources/baseURL are on unicast

· Which resources are identical on both networks

· Which resources are redundant if provided on broadcast (and may be alternatives)

· Which resources are supplementary on unicast and are not on broadcast

The signalling in TS26.346 should be consistently adapted based on this.

MooD support should be provided by the existing functionalities.

Consumption counting may be done by:

1. MBMS Service APIs

2. HTTP Proxy counting

We assume that 1 is done.
6 Addressing Use Cases

6.1 Auxiliary media components delivered exclusively over unicast

6.1.1 Description

A sportscaster distributes a DASH-over MBMS service using the HEVC 720p HD signal over MBMS broadcast as it is aware that most of the devices are able to decode this content. The sportscasters’ announcement track of the game in English is broadcast as well.
In addition the sportscaster delivers one or more program elements exclusively over the unicast 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, whereas the Spanish version of the announcement track is solely delivered over unicast.
In addition,  the broadcaster has access to the content also in HDR and offers the content using the newly defined HDR FullHD profile as defined in Rel-15 of TS26.116 over unicast, offered in the same DASH-formatted service offering.

At the same time, the sportscaster also enables unicast fallback if the UE is out service coverage. For this purpose, a unified MPD is offered that contains all components of the service and provides also resources for broadcast distribution and unicast fallback. 

The sportscaster desires that devices use the broadcast offered Representations in the following cases:

1) the client is in broadcast coverage and the user selects the HEVC 720p HD representation (coming over broadcast), 

2) the client is in broadcast coverage and the user selects the English language (coming over broadcast)

3) the client is in broadcast coverage and the client is only capable to use HEVC 720p, but not the HDR FullHD profile.

6.1.2 Basic Solution
· USD provides information on
· Broadcast coverage: 720p and English on broadcast 
· Redundant unicast: 720p and English on unicast (signal “identical” or “alternative”)
· Supplemental unicast: Spanish and HDR
· Smart MBMS client offers in broadcast coverage
· 720p broadcast only (single bit rate)
· English over broadcast only (single bit rate)
· HDR version over unicast
· Spanish over unicast
· Smart MBMS client offers in unicast coverage
· 720p unicast only (with ABR)
· English over unicast only (with ABR)
· HDR version over unicast
· Spanish over unicast
The above can be provided with SAND4M.

6.2 MooDing the Service

6.2.1 Description

In an extension to the first use case in 2.1, the sportscaster now also gets indication on the popularity of the service by consumption reporting and wants to enable MooD for the entire service, i.e. if the service has reduced popularity, it is unicast only and if popularity increases, it will be moved at least partially to broadcast.

6.2.2 Basic Solution

· USD provides dynamic information on
· Unicast only
· Or which components are on unicast and which ones on broadcast (see previous use case)
· Smart MBMS client offers in broadcast and unicast coverage dynamically to DASH client either through rewrite or SAND.
· MBMS client also does consumption reporting based on MBMS​-API reporting
6.3 MooDing Components

6.3.1 Description

In an extension to the above use case 2.1, the sportscaster observes, that the unicast traffic increases significantly for the MBMS service. The sportscaster is unsure if this results from the UEs accessing the content outside the service area or if it results by the MBMS client accessing the content that is not offered on broadcast. The operator desires to use MooD for potentially move some of the requests to broadcast, but it is unsure how to apply it. Can one of the languages be removed from broadcast? Do we need the ability that each component can have its own broadcast coverage? Hence it wants to option consumption reporting for each of the components that are offered in the MPD in order to optimize the delivery.

6.3.2 Basic Solution

We believe this use case is overall interesting, but require reporting from DASH client to MBMS client based on components and also consumption reporting would have to be changed. Hence, it is proposed that this use cases is not addressed in Rel-15 SAND4M.
6.4 Unicast for Broadcast Efficiency and Fast Channel Change

6.4.1 Description

In an extension to the above use case 2.1 and 2.3, the MBMS operator observes, that the QoE reporting when joining broadcast is worse than when joining a unicast. The reason is that the channel access times are higher than for unicast. After consideration, the service provider also understands that using unicast for joining enables that the segment size on broadcast can be increased for efficiency reasons. It finally decides to do a service offering according to Figure 1 (longer segments on broadcast, shorter on unicast for joining), but wants to ensure that clients when joining use the unicast joining properly, i.e. they use unicast for joining and they join “early” enough in order to later synchronize the broadcast stream. 
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6.4.2 Basic Solution

The complete solution would require a new DASH profile. The basic solution to offer unicast at join time can be supported by the MBMS client w/o any signalling update. It is proposed that this use cases does not result in any changes.
6.5 Presentation Descriptions with DRM and QoE reporting
6.5.1 Description

As an example, 3GP DASH and also MPEG DASH allows usage of DRM (digital rights management) and also DASH Level QoE reporting. In case of DRM, the MPD contains DRM scheme specific information, such as the HTTPS URL for the DRM license server. In case of QOE, the MPD contains information to upload QoE reports to a collection server.

In case DRM protected content, the DASH Client may do key requests and key update request, while receiving content, either in unicast or on broadcast.

In case of QoE reporting, the DASH client may upload QoE reports while in broadcast coverage.
6.5.2 Basic Solution

It is proposed that URLs may exist that are directly resolved w/o MBMS client involvement. However, this should be made clear that this is an exception and shall not be done for regular media. A CR is necessary.
7 Proposal

Based on this document, it is proposed to:
· Define a SAND4M mode in TS26.247 based on the assumptions in clause 2
· Provide sufficient enables for TS26.347 as documented in clause 3
· Provide USD signaling following mode providing status reports to MBMS client and MBMS client decides how to use this information.

· Add a signaling to TS26.346 to signal supplementary resources

· Address use case in 6.1 and 6.2 actively

· Do not address use case 6.3 in this release

· Do not add any specific solution for use case 6.4 in this release

· Following use case 6.5, URLs may exist that are directly resolved w/o MBMS client involvement. However, this should be made clear that this is an exception and shall not be done for regular media. A CR is necessary.
The accompanying CRs address these proposals. Once accepted, we propose to close the work item and endorse the work item summary.[image: image4.png]
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Figure � SEQ Figure \* ARABIC �1� SAND4M relevant issues





Figure � SEQ Figure \* ARABIC �2� Considered SAND4M Architecture





Figure � SEQ Figure \* ARABIC �1� Unicast for fast joining
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