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1 Introduction

The usage of the DASH formats for MBMS User Services was discussed in S4-141224. This document proposes a Pseudo CR for inclusion into the Technical Report. 
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 References
[1]
S4-141018: “TV video profile”, 3GPP SA4 Work-Item Description

[2]
3GPP TS 26.346, “MBMS; Protocols and Codes”

[3] MPEG DASH core experiment on “SAP-Independent Segment Signalling (SISSI)”

[4] IETF RFC 6285, “Unicast-Based Rapid Acquisition of Multicast RTP Sessions”, June 2011
3 Proposal
It is proposed to agree the Pseudo CR from Section 4 for addition into the Technical Report for “Video Formats for 3GPP services”.
4 Pseudo CR against TD S4-141292 (TR for Video formats for 3GPP services v0.1.0) 
8 Enablers for different 3GPP services
· Editor’ Note: Enablers in different 3GPP services (MBMS, PSS, DASH) to map such parameters to 3GPP services, including service specific requirements, e.g. adaptive resolution switching in DASH. etc.

8.1 Introduction
Editor’ Note: Some general introduction about the 3GPP should be added here
8.2 Linear / Live TV using DASH

Editor’ Note: This is a placeholder for DASH on unicast. It is inserted in this pseudo CR to highlight the different between DASH unicast and DASH unicast in context of MBMS.
8.3 Linear / Live TV using MBMS

MBMS allows carrying linear TV services over MBMS bearers as well as using unicast bearers. The access information for unicast TV content acquisition is provided together with the MBMS metadata. 

The following DASH format is commonly used in today’s MBMS deployments and is aligned with the TS 26.346 Annex K [3].
MBMS bearers offer a constant and guaranteed bitrate service. Although 3GP DASH is an adaptive bitrate format, only a single video representation is offered over an MBMS bearer in a single MBSFN (if the service is a video service). The service may also include one or more audio tracks (multi-language) and other components (e.g. timed text) in the offering. 

Many DASH players today support playback of multiplexed segments (i.e. audio, video and other components are multiplexed into the same segment). Some deployments use multiplexed segments, since this leads to a higher spectral efficiency on wireless systems. A higher spectral efficiency allows for more simultaneous MBMS sessions or reduces the capacity need (in terms of allocated LTE subframes) for the service.

For services over MBMS Bearers, each DASH Media segment contains only a single ISO BMFF movie fragment.

The DASH Media Presentation Description (MPD) may be valid for a long time. An initial MPD is provided with Service announcement before the actual Live DASH session starts and is typically valid for the entire Live session. The segment duration is constant on average during the session. For video representations, each segment contains 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 per segment).

The DASH Initialization Segment is sent with the MBMS service announcement prior to the Live session and is not updated during the session.

The system can send MPD updates, for instance to add the media presentation duration. The MPD may also 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 receives the updated MPD in time, i.e. latest at the start of the new period. 

Segment size variations: 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 variable bitrate content into a constant bitrate stream to provide a higher video quality at the same bitrate. The player follows the value of @minBufferTime since this expresses the shaping window of the rate control. Note, the value of @minBufferTime may be longer than segment duration (e.g. MBT = 2sec while @duration=1sec).

Open GOP structures: Only a single video quality is offered over MBMS bearers. Players do not need to switch Representations (unless a transition to unicast happens). Therefore, using Open GOP structures (i.e. SAP type 3) may be preferable, 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 (SAP Type 1 or 2). 

Each segment contains at least one SAP that is placed at the beginning of the segment. Note, some DASH profiles allow segments without a SAP, which are beneficial for low delay operations. 

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. 
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