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SECOND CHANGE

Annex X(NEW) (informative):
Guidelines for linear audio/video streaming using DASH over MBMS broadcast
X.1 Introduction

This annex provides informative guidelines for the provision of linear audio and audio/video streaming using DASH over MBMS broadcast with no hybrid dynamic access to Unicast. Linear audio and audio/video services refer to audio and audio/video services where the viewer has to watch a scheduled program at a particular time it’s offered, and on the particular channel it's presented on. These are for example traditional TV and AM/FM radio continuous services or pay per view scheduled live services like for example premier league football or formula one programs.

X.2 Guidelines

X.2.1 Content Authoring

The content is encoded or transcoded according to a 3GP-DASH profile using the MBMS codecs (see clause 10). The encoder in particular ensures that the client has enough data for a continuous playout.
720p@30fps video is supported with H.264 (AVC) Progressive High Profile encoding up to Level 3.1, if a video component is present. 480p@30fps is therefore also supported. Audio is supported via either Enhanced aacPlus (HE-AAC v2) or Extended AMR-WB depending on bitrates and content (see clause 10.3).

According to TR 26.906 [xx] , the observed minimum bit rate to achieve MOS (Mean Opinion Score)=3.5 (“Good Quality”) varies with the device type e.g. tablets or smartphone, the resolution, the display size, the encoder, and the content. 
The audio bitrates and recommended codec depending on content are depicted in clause 10.3.

The encoded bitstreams are segmented and packaged according to the 3GP-DASH specification TS 26.247 according to a 3GP-DASH profile. The duration of the media data in the segments (segment duration) is typically constant.

In case subtitles (a.k.a. Closed Caption) are provided, the use of Timed Text format as specified in TS 26.245 carried with the video segments is defined. 

X.2.2 User Service Description (USD) and Media Presentation Description (MPD)
As a guideline, the User Service Description is usually constructed such that it contains

· At least one download delivery method. i.e. a deliveryMethod element is included in the userServiceDescription element, with a reference to an SDP indicating FLUTE;

· No streaming delivery method;

· Possibly additional download delivery methods to carry associated files;

· A reference to one Media Presentation Description fragment. That  Media Presentation Description describes all transported video representations and audio representations. Note, the UE may receive MPD updates in-band with the file delivery session instance.

· Note that only a single quality representation is made available for each content component as Adaptive Bitrate streaming is not used.

· The MPD@type element contains the value “dynamic”.

· No File Repair definition in the Associated Delivery Procedure (ADP) description;

· Possibly a Reception Reporting ADP to collect QoE (Quality of Experience) statistics from MBMS or DASH clients; Note, ADP for reception reporting may also be provided in-band with the file delivery session instance

· Possibly a Security Description if the service requires a registration;

· The FEC scheme is described in-band with FLUTE File delivery;

· A Schedule Description when the delivery session instance is not always present; Note, the UE may receive schedule fragment updates inband within the file delivery session instance. 

Additional application specific metadata may be provided together with the transport control metadata or out of band.

Note, the MPD is typically provided before the reception starts together with the other service description fragments. Only when the content of the MPD changes the updated MPD is delivered during the session in-band with the media segments on the same download delivery session. The MBMS client keeps the latest MPD until an updated MPD is received so that the DASH player can fetch the MPD locally. It is assumed that these updates occur seldom, for instance once the session end time becomes known.
X.2.3 Transport

The MBMS bearers is dimensioned such that it accommodates the aggregated 3GP-DASH representations bitrate for all content at any times, including header and FEC overhead.

The encoder should in particular ensure that the client has enough data for a continuous playout.

A single FLUTE Delivery Session is used. In case the linear stream is composed by multiple media components such as several audio track, timed text or video, the encoder can multiplex all components into a single media segment (using individual tracks) or generate a separate segments sequence for each component. In the later case, all media components are carried as individual files within the same FLUTE Delivery Session.
In some cases, metadata fragments such as MPD updates, Schedule Fragment updates or Accociated Delivery Procedure Description Fragments may be delivered in-band with the DASH segments on the same FLUTE delivery session.  As required for any metadata fragment, in-band fragments are emcapsulated into a metadata fragment.

The FEC overhead is typically adjusted to the radio conditions and the used radio configurations of the MBMS area such as to achieve a satisfactory quality of experience. Audible and Visible impairments are then seldom. The target video and audio MTBF (Mean Time Between Failure) is usually set by the operator depending on the type of service. Note that ITU-T G.1080 recommends <=1 error event per hour for SDTV and <=1 error event per 4 hours for HDTV.

X.2.4 Minimizing tune-in times, switching times and presentation delay

The presentation time delay of a linear audio/video service is a key factor impacting quality of experience of the users. 

The choice of segment duration depends on the particular application. 

· The segment duration constrains the tune-in time since the FLUTE receiver needs to buffer the segment to be able to perform FEC decoding. So one SAP at the beginning of the segment is enough. 

· The segment duration constrains the end-to-end delay. 

· The segment duration affects the robustness of the stream. The larger the segment durations (with multiplexed media components) the better the transport efficiency is. 

· The segment duration affects the user experience on a segment loss. The larger the segment duration is the larger the disruption is. Clients can make use of partial segment data when possible to reduce the perceptual impacts.

Therefore, if the application is linear TV over a rural area where robustness is key and end-to-end delay a secondary objective, a large segment size of e.g. 20s with FEC is appropriate. In that case tune-in times can be improved with adding several SAP per segments. If the application requires a low end-to-end delay in a dense urban area then efficiency is a secondary objective and segment duration in the order of 1s are appropriate. In DASH unicast the DASH player requests the segments depending on their AvailabilityStartTime (AST) which describes the time at which the segment are supposed to be available on the server for download.

In MBMS, the Media Presentation Description (MPD) indicates an AST that describes the latest time at which the segment are supposed to be available at the MBMS client (on the UE). This value is adjusted by the system according to a worst case delay to reach some level of confidence that all MBMS clients in all broadcast areas will receive the segments on time. The processing delay (e.g. due to FEC recovery) depends on the UE platform and implementation. It will therefore happen for several clients that the transmission delay is actually shorter or longer. It is then possible for the DASH client to evaluate this actual segment availability time on the UE and adjust accordingly when it fetches the segments from the FLUTE receiver to minimize delay.
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