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1 Introduction

The exception sheet for HTTP-based Streaming and Download Services (HTTP_SDS) in S4-110354 explicitly mentions the addressing of Timing and Live Services. One aspect that was identified, as a potential problem is the necessary frequent polling of the MPD. The polling frequency of the MPD for certain use cases may be reduced.
This document provides some background on this. The proposal is provided in section 3 as a draft CR. This CR takes into account proposed changes in document S4-110432.
2 Background

2.1 Problem Summary

In case a content provider wants to enable a possible short-notice update of the MPD to add a new Period, it requires setting short segment durations and/or short minimum update periods. This may cause frequent and unnecessary download of MPDs even if no updates to the MPD have happened.
Some solutions had been discussed such as inband signalling in the media, but there exist valid concerns to not mix update procedure with the media. Therefore, two simple solution are proposed that minimize the uplink and downlink traffic in case no MPD updates are provided, but still enable signalling.
2.2 Proposed Solution: Conditional GETs
HTTP provides features that minimize the network load in case documents have not changed. One possible way forward would be to mandate that only conditional GETs shall be used for MPD updates in case templates are used. This reduces the network load in the downloading, but still does not avoid the actual polling. We propose to recommend the usage of conditional get anyways, but also consider the possible solutions 2 and 3.
2.3 Proposed Solution: Last Media Segment Type

The description of content is the primary objective the DASH formats. As updates of the MPD are only necessary at the end of Periods, i.e. when starting a new Period or at the end of the Media Presentation, an indication for the last media segment in a Representation is sufficient for a client to understand if it has sufficient information to terminate the Period. If not, the client should request for an update of the MPD to obtain this updated information. It is expected that the newly obtained MPD contains the appropriate information.
The end of the media segment can easily be signalled as a specific segment type, i.e. a compatibility brand can be added. In addition, as the segment type can be signalled in the MIME type as a profile parameter, this provides sufficient information inband as well as in the HTTP header such that the client can detect a necessary update without having to do frequent polling. Note that the content provider shall support both, last segment signalling as well as update period definition.
3 Proposal

It is proposed to integrate the below Draft CR in an updated version of TS26.247.
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8.5
MPD Timing and Updates
8.5.1
General

Generally, the author of the media presentation shall promise that any MPD that ever made available can be used by a client as long as it only accesses available Segments, i.e. Segments for which the segment availability start time is at least the actual time measured in wall-clock time and segment availability end time is at most the actual time.
The content provider may update the MPD during the Media Presentation and make it accessible at the same location as the initial MPD, typically at the same HTTP-URL. If the client updates the MPD using HTTP, the client should use conditional GET methods as specified in RFC 2616 [XXX], section 9.3 to reduce unnecessary network usage in the downlink.
When the MPD is updated then 

· any Representation with the same @id and within the same Period as a Representation appearing in the previous MPD shall be the functionally identical to the previous one in a sense that all Representation attributes and elements are functionally identical and all segments with the same indices within one Representation are functionally identical.

· the updates to the MPD shall be such that the updated MPD is compatible with the previous MPD in a sense that both MPD generate the functionally same segment list for all Representations present in the previous MPD up to the MPD get-time of the previous MPD. 

Note: The example client using the segment list generation process as provided in section A.3 would generate an identically functional Segment List from the updated MPD for any time up to the CheckTime as defined in section A.3.4 of the previous MPD as it would have done from the previous MPD. 

For live services once a client starts to consume and present the media presentation at a Representation Access Point (RAP) with media presentation time TRAP based on an MPD, it must rely on 

· the availability of segments such that the live presentation can be continued smoothly, and 
· on an update of the MPD from the same location in case in it runs out of valid segment URLs. 
Based on any MPD available on the initial location, as long as a client without any access and processing delay

· starts rendering (in wall-clock-time) of this RAP not before PeriodStart +TRAP and not after PeriodStart +TRAP + @timeShiftBufferDepth, 

· requests a new MPD when the presentation buffer is exactly the value of @minBufferTime
· requests any future Media Segment whenever the presentation buffer is exactly the value of @minBufferTime 

this client shall be able to continuously present the Media Presentation until the end of the Media Presentation. A real client must take into account any such issues, for example the @bandwidth attribute or the segment duration, round-trip times, etc. For more details to example client behaviour refer to Annex A. 
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9.2.1
Segment Types
Editor's Note: Check all MIME types and possibly move some parts to the profiles 
3GPP DASH defines a Segment format that is used in the delivery of media data over HTTP. A Segment shall contain one or more boxes in accordance with the boxed structure of the ISO-base media file format [4].

Three different Segment types are defined for 3GPP adaptive HTTP streaming.

1. Initialisation Segment which may use the MIME type as defined in Annex A of TS 26.244 [4] .

2. Media Segment which may use the MIME type “video/vnd.3gpp.segment” as defined in Annex A.1.4 of TS 26.244  [4] if accessed through a URL without byte ranges. 
If the Media Segment is the last media segment in the Representation, the compatibility brand for the last media segment defined in section 9.2.5 shall be signalled.
3. Self-Initialising Media Segment which may use the MIME type as defined in Annex A of TS 26.244 [4] .

For 3GPP DASH the following applies:

· In all cases for which a Representation contains more than one Media Segment, the following applies: 

· The Initialisation Segment as defined in section XXX shall be present. The Initialisation Segment shall be available for the DASH Client before any Media Segment is processed within the Representation.

· Media Segments shall not be self-initialising. The Media Segment format is defined in section.

· In case a Representation contains only a single Media Segment, then either one of the following two options is used: 

1. An Initialisation Segment as defined in section and one Media Segment as defined in section.

2. One Self-Initialising Media Segment as defined in section 9.2.. 

· The last Media Segment that shall be formatted according to section 9.2.5.
	End of Change 2
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9.2.5
Last Media Segment Format

The last media segment format shall comply to the media segment format in section 9.2.3, but if it is the last Media Segment in a Representation it shall carry ‘lmsg’ as a compatible brand.
	End of Change 3
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