Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 #81
S4-141224
Santa Cruz de Tenerife, Spain 3rd – 7th Nov 2014
Agenda item: 
9
Source: 
Ericsson LM
Title: 
Discussion and proposal of MBMS DASH format TV profile features
Document for
Discussion and Agreement
1 Introduction

This document discusses DASH formats for MBMS User Services and proposes a set of working assumption for the TV video profile [1]. 

MBMS User Services [2] can work on unicast and broadcast. Service Continuity and MBMS-on-demand (managed content only) allows devices to access the content either through unicast or through MBMS bearer services and allows switching between the unicast and broadcast.
2 Detailed Discussion and Proposals
2.2 Linear / Live TV using MBMS
MBMS allows carrying 3GP-DASH as MBMS User Services. 3GP-DASH is aligned to some profiles of MPEG-DASH. The following constraints and considerations are suggested for the TV Video profile for Live Services:
Single video quality per MBSFN: MBMS bearers offer a constant bitrate service. Although 3GP DASH is an adaptive bitrate format, only a single video representation should be offered over an MBMS bearer in a single MBSFN (if the service is a video service). The service may include one or more audio tracks (multi-language) and other components (e.g. timed text) in the offering. 

Support for multiplexed segments: Many DASH players today support playback of multiplexed segments (i.e. audio, video and other components are multiplexed into the same segment). Multiplexed segments lead to a higher spectral efficiency on wireless systems, thus allow more simultaneous MBMS sessions or reduce the capacity need (in terms of allocated LTE subframes) for the service.

Service continuity: When service continuity is offered, then players should be able to switch between unicast and broadcast preferably without a noticeable glitch. Devices should be able to work out the segment level alignment through the MPD: When same segment durations are used for unicast and broadcast, then the segment number from MPD and the value of the sequence number field in movie fragment headers (‘mfhd’) and also the presentation time alignment (track fragment decode time) should be aligned. Still, there may be an availability start time offset between the different paths. 
Single Fragment per segment: For services over MBMS Bearers, each segment shall contain only a single fragment.

Segment durations: The MPD should be valid for a long time. Therefore, the segment duration should be constant on average. For video representations, each segment (except the last segment of a period) shall contain the same number of video samples at constant framerate. For other media components such as audio, the number of samples per segment may vary around an average (+/- 1 sample).
Segment size variations: The Segment sizes may vary due to the content jitter. Transmission duration over MBMS bearers may vary accordingly. Live Encoders use a rate control to shape VBR content into a CBR stream to provide a higher video quality at the same bitrate. The player must follow the minBufferTime since this expresses the shaping window of the rate control. Note, minBufferTime may be longer than segment duration (e.g. MBT = 2sec while MPD@d=1sec). 

Open GOP structures: Only a single video quality is offered over MBMS bearers. Players do not need to switch bitrate. Therefore, using Open GOP structures should be preferred, at least when offering services only over MBMS Bearers. In case of MBMS Services offerings over unicast and broadcast offerings (allowing for service continuity), the service over unicast may be offered with multiple video quality representations using closed GOP. 
If a SAP is present in the segment, then the SAP shall be placed at the beginning of the segment. Note, some DASH profiles allow segments without a SAP, which are beneficial for low delay operations. 
Multiple Periods (including silent periods): The MPD may be updated with additional periods or old periods may be removed. For service offerings over MBMS bearers, an updated MPD with the new set of Periods should be provided sufficiently in advance, so that the DASH Player can work in any case with the correct MPD, when the new period starts. 

Number based Segment Template, so that the MPD is valid for a long time (i.e. no MPD update required for each new segment).

Time Shift Buffer: When the MBMS client establishes the timeshift buffer from the broadcast stream, then the full timeshift buffer depth is not available after tune-in. The full timeshift buffer is only available after the client has received data for the timeshift buffer duration from the stream. Example: when the timeshift buffer value in the MPD is set to 5min, then the client must receive data from the broadcast stream for at least 5min to have the full timeshift buffer depth.
Full timeshift buffer after tune-in: When the MBMS service is offered over unicast and broadcast, then the client may fetch DASH segments using unicast for the time until the timeshift buffer is established for broadcast. 

Fast Tune-in: When the MBMS service is offered over unicast and broadcast, then the device may use unicast segments for a faster start-up. The general principle can follow the concept of “Rapid acquisition of multicast streams (RAMS)” [4], however, fast tune-in can work with existing signaling.
Un-alignment between unicast and broadcast, e.g. due to low latency: In some case, the segment format may be different for unicast representations and broadcast representations. For instance, smaller segments may be used on broadcast, e.g. to ensure lower latency. Or, multiplexed segments may be used on broadcast, while separated segment are used on unicast. MPEG has started a new core experiment on Low latency signaling (SISSI). It is recommended to inform MPEG about the additional use-cases of “timeshift buffer establishment” and “multiplexed segments”. 
2.3 On-Demand Video with MBMS

The following constraints and considerations are suggested for the TV Video profile for On-Demand Services:

On-Demand: On demand content is typically not encoded with a rate-control, which allows reception over a constant bitrate bearer like MBMS while always ensuring continuous playout (no bufferunderuns). Therefore Progressive Download and Dash On-Demand content shall be completely downloaded before made available to DASH players.
3 Proposal

Sections 2.1 and 2.2 contain a set of proposals, one proposal per paragraph. It is proposed to agree the proposals from section 2.1 and 2.2, as working assumption for the TV video profile [1] work.
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