Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 #63
S4-110337
Sanya, China, Feb 14-18, 2011
Agenda item: 
7

Source: 
Qualcomm Incorporated

Title: 
Live Services and Timing for DASH
Document for
Discussion and Proposal

1 Introduction

During SA4#60 and SA4#61, several use cases for Rel-10 DASH had been agreed and documented in the latest version 0.4 of “HTTP-based Streaming and Download Services - Use cases, requirements and working assumptions: Permanent Document” available in S4-110174.

This document specifically deals with the use cases in section 4 on Advanced Support for Live Services.

During SA4#62 a long discussion and fruitful discussion was started on the timing model especially for live services. Document S4-110124 summarizes some of the discussions on a power point slide. 

In section 2, information is collected on what information is available and expressed. Section 3 summarizes the use cases under discussion. Section 4 provides some proposals that are summarized in section 5.
This document is a revised version of S4-110233.

2 Collection of information
2.1 General

The MPD or the sequence of the MPD describes, among others, describes:

· the HTTP-URL and byte range for each accessible Segment in each Representation, 
· in case of live services, the latest availability time of a new MPD in wall-clock time and the validity time of the current MPD, expressed in media time. 

· the segment availability start time and segment availability end time of each Segment in wall-clock time.
· the approximated media start time and duration of a Media Segment in the media presentation timeline. (media-time)
So how does this all fit together, what information in the MPD expresses what?

In this contribution we focus on timing issues. The following parameters are of relevance

· MPD@availabilityStartTime
· MPD@availabilityEndTime
· MPD@minimumUpdatePeriodMPD

· MPD@timeShiftBufferDepth
· PeriodStart derived from Period@start and/or  and/or Period@duration
· Representation@SegmentInfo@duration
· FetchTime is the time at which a client may fetch the current MPD from server. Fetching refers to the time when the server sends the MPD together with a 200 OK. FetchTime is in wall-clock time.
2.2 On-Demand Services

If the MPD@type is OnDemand, then 

· all Segments (Initialisation and Media) are available at  MPD@availabilityStartTime and no Segment is available any longer after MPD@availabilityEndTime.
· the approximate media start time of a media segment with index i in a Media Presentation is the sum of PeriodStart + (i-1)*Representation@SegmentInfo@duration
· the approximate media duration of a media segment is the value of Representation@SegmentInfo@duration unless for the last Segment in a Period for which it is the remaining duration from the start of the last segment until the PeriodStart of the next Period or the end of the media presentation.
2.3 Live Services 
If the MPD@type is Live, then 

· Initialisation Segments get available at MPD@availabilityStartTime + PeriodStart of the containing Period.

· Media Segments get available latest at MPD@availabilityStartTime + PeriodStart + (i-1)*Representation@SegmentInfo@duration of the containing Period. We refer to this time as SegmentAvailabilityStartTime.
· Media Segments get unavailable earliest at MPD@availabilityStartTime + PeriodStart + (i-1)*Representation@SegmentInfo@duration + MPD@timeShiftBufferDepth + Representation@SegmentInfo@duration of the containing Period, i.e. MPD@availabilityStartTime + PeriodStart + i*Representation@SegmentInfo@duration + MPD@timeShiftBufferDepth. We refer to this time as SegmentAvailabilityEndTime.
· Initialisation Segments get unavailable earliest at the unavailability time of the latest Media Segment that relies on this Initialisation Segment.

· the approximate media start time of a media segment with index i in a Media Presentation is the sum of PeriodStart + (i-1)*Representation@SegmentInfo@duration
· the approximate media duration of a media segment is the value of Representation@SegmentInfo@duration unless for the last Segment in a Period for which it is the remaining duration from the start of the last segment until the PeriodStart of the next Period or the end of the media presentation.

By responding with 200 OK and MPD at FetchTime, the author of the Media Presentation promises that the resource of any URL as described in this MPD for any Media Segment with SegmentAvailabilityStartTime less than or equal to than FetchTime + MPD@minimumUpdatePeriodMPD will be created once the SegmentAvailabilityStartTime of the Media Segment gets dues.
Note that:

· in case the URLs up to this  FetchTime + MPD@minimumUpdatePeriodMPD are not specified because the list is restricted or the @endIndex is provided, then less Media Segments are actually accessible to the client than promised by the time window.
· in case the URLs beyond of this  FetchTime + MPD@minimumUpdatePeriodMPD are provided either in a list or by a high @endIndex or by a non-provided @endIndex, then not all of these Media Segments are actually promised to be available. The FetchTime + MPD@minimumUpdatePeriodMPD always overrides such promises. Therefore, it is preferable to not use both, restricted lists and MPD@minimumUpdatePeriodMPD.
The author of the media presentation makes two more promises once an MPD is published: 
· A client can use an MPD as long as it only accesses available Segments, i.e. for which the SegmentAvailabilityStartTime is at least the current wall-clock time and SegmentAvailabilityEndTime is at most the current wall-clock time.
· Assume a hypothetical client starts to consume a live service based on this MPD at a representation access point (RAP) that is signalled in MPD or Segment Index, and has a media presentation time TRAP. As long as the client starts rendering of this representation access point not before PeriodStart +TRAP + @minBufferTime and not after PeriodStart +TRAP + @minBufferTime + @timeShiftBufferDepth and the client has instantaneous full access to Segments at the time they get available (i.e. no transport delay), then the client will always have access to Media Segments and will maintain a buffer of duration @minBufferTime. This will enable continuous playout NOTES: 
· that this may be difficult in case @minBufferTime changes at Period boundaries. Clients should always use the @minBufferTime on MPD level for such playout decisions. This is why @minBufferTime was an MPD level attribute and not a Period attribute and this is why the change in MPEG may have been not beneficial
· that the assumption is that @minBufferTime describes a property of the unsegmented media stream similar to 'pdin' box in the ISO base media file format. 
The powerpoint presentation included in S4-110124 explains the above timing in some more detail. It may be revisited with this discussion, but it is now 2am and I need to write more stuff until I go sleep. So this is deferred to the meeting during the week.

Note that this has several implications for the content provisioning and the client implementations. For example, if the @duration attribute changes (over Periods or after Representation switch), then downloading of a segment may take much longer. So the client may have to use byte range requests or at least streamed reception to the first part of the segment in case the full download of a segment takes too long. A possible resolution into this would the addition of the maximum promised segment duration and maximum promised subsegment duration on MPD level in order to allow client to adapt its lag from live presentation mode in case they can not operate on streamed reception.

Further implications should be discussed based on the above equations.
However, it is completely up to the client to make use of this information by taking into account its environment, its bandwidth connection, etc. More detailed client aspects should be discussed.
Finally the good message, it does not seem that anything is broken in 3GPP Rel-9, it may just be a bit underspecified. And may be that this under-specification was done on purpose at the time when it was discussed - for reasons that this specification was agreeable at that time. Guidelines improving the live service can for sure help.

3 Use Case Discussion
Document S4-110174, section 4 provides list of use cases, requirements and an analysis for the Rel-9 AHS feature. Based on the analysis in section 4.3, the following improvements are considered:

1. Support for fast initial access to the service may be improved.

2. Support for synchronized presentation across DASH-devices may be improved

3. Service migration may be improved

4. The polling frequency of the MPD for certain use cases may be reduced

5. The overall timing model for live service may be clarified, and if necessary, may be improved.

Furthermore, use case 7 discusses the issue of Initialisation Segment availability for live services tight to the availability of Media Segments. We propose to include this subject into the discussions of this use case

6. the availability of IS depends on the availability of media segments
We address solutions and discussions for these five different aspects in section 4 taking into account the discussions in section 2.
4 Proposals
4.1 General

On 1), the use cases in section 2 and 10 provide similar discussions and for solutions to this problem we refer to document S4-110231 for fast initial access. 

On 2), it was already agreed to add the @suggestedPresentationOffset attribute to the MPD, see S4-110174. From the discussions above, the value of this attribute should be significantly larger than @minBufferTime, but be smaller than @timeShiftBufferDepth. It is proposed to be added this feature to an updated version of TS26.247.
On 5) we propose to use the discussion in section 2 and continue the documentation of the timing model with section 2 the baseline.

Solutions or at least streamlined discussions to get to solutions for aspects 3, 4, and 6 are proposed in the remainder of this section. 
4.2 Service Migration
It is proposed to add the updated error code description from MPEG DASH for this matter:
Reaction to Status and Error Codes
The DASH access client provides a streaming service to the user by issuing HTTP requests for Segments at appropriate times. The DASH access client may also update the MPD by using HTTP requests. In regular operation mode, the server typically responds to such requests with status code 200 OK (for regular GET) or status code 206 Partial Content (for partial GET) and the entity corresponding to the requested resource. Other Successful 2xx or Redirection 3xx status codes may be returned.

HTTP requests may result in a Client Error 4xx or Server Error 5xx status code. Some guidelines are provided in this Clause as to how an HTTP client may react to such error codes.

If the DASH access client receives an HTTP client or server error (i.e. messages with 4xx or 5xx error code), the client should respond appropriately (e.g. as indicated in RFC 2616) to the error code. In particular, clients should handle redirections (such as 301 and 307) as these may be used as part of normal operation. 

If the DASH access client receives a repeated HTTP error for the request of an MPD, the appropriate response may involve terminating the streaming service.

If the DASH access client receives an HTTP client error (i.e. messages with 4xx error code) for the request of an Initialisation Segment, the Period containing the Initialisation Segment may not be available anymore or may not be available yet. 

Similarly, if the DASH access client receives an HTTP client error (i.e. messages with 4xx error code) for the request of a Media Segment, the requested Media Segment may not be available anymore or may not be available yet. In both these case the client should check if the precision of the time synchronization to a globally accurate time standard is sufficiently accurate. If the clock is believed accurate, or the error re-occurs after any correction, the client should check for an update of the MPD.

Upon receiving server errors (i.e. messages with 5xx error code), the client should check for an update of the MPD. If multiple BaseURL elements are available, the client may also check for alternative instances of the same content that are hosted on a different server.
4.3 Server Event Signalling - MPD Update Signalling
4.3.1 Problem Discussion

To avoid frequent polling, template construction for live services is a very promising feature. However, to enable fast updates of the MPD, small minimum update periods are required, which causes frequent polling and frequent download of the MPD. Different solutions are discussed:
· Usage of HTTP

· Inband MPD Update Signalling

We understand that inband signalling for server events has some implications, but it may be the only technical way to resolve frequent polling. Alternatives are the usage of HTTP for such purposes.
4.3.2 Possible Solution 1: HTTP usage
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.

Alternatively, the request for a segment may result in a reply that also includes the MPD. Multi-part MIME may provide such a feature. However, it is not clear if caches can handle such requests easily and secondly it is not clear what this means if multiple HTTP partial gets are issued for this segment or if the segment is skipped in case of fast forward. We believe that this option is unlikely to work. Therefore, possible solution 2 may be considered.
4.3.3 Possible Solution 2: Inband MPD Update Signalling
4.3.3.1 Overview

It is proposed to add 

· One MPD element that provides the publishing time in wall-clock time of the MPD

· an optional MPD update box that is added at the beginning of segments in case an MPD update is required. This provides the server a way to signal events
4.3.3.2 MPD Publish Time

The addition of a unique MPD publish time. The publish time provides a unique identifier for the MPD and when the MPD was published. It also provides an anchor for the update procedures.

	Element or Attribute Name
	Use
	Description

	
	
	MPD
	
	

	
	
	
	publishTime
	O
	The publish time provides a unique identifier for the MPD and when the MPD was published. It also provides an anchor for the update procedures.


4.3.3.3 MPD update box

4.3.3.3.1 Overview

If present, the MPD update box shall be placed right after the ‘styp’ box.

4.3.3.3.2 Definition

Box Type:

‘mupe’ 
Container:

None
Mandatory:

No
Quantity:

Zero or one.

The MPD Update Box contains information about the media presentation of which the segment is a part.

4.3.3.3.3 Syntax

aligned(8) class MPDUpdateBox

extends FullBox(‘mupe’) {
 
unsigned int(3)  mpd_information_flags;

unsigned int(1)  new_location_flag;
   unsigned int(28) latest_mpd_update_time;

    /// The following are optional fields
    string mpd_location
}

4.3.3.3.4 Semantics

mpd_information_flags contains the logical OR of zero or more of the following:


0x00
Media Presentation Description update now


0x01
Media Presentation Description update ahead




0x02
End-of-presentation 


0x03-0x07
reserved 

new_location_flag if set to 1, then the new Media Presentation Description is available at a new location specified in mpd_location.

latest_mpd_update_time specifies the time in ms by when the MPD update is necessary relative to the MPD issue time of the latest MPD. The client may choose to update the MPD any time between now and the latest_mpd_update_time.
mpd_location is present if and only if the new_location_flag is set and provides a Uniform Resource Locator for the new Media Presentation Description.
4.3.4 Proposal

We propose to address frequent polling avoiding. The minimum would be the mandated use of Conditional GET in case templates are used.

If event based signaling is agreeable, we propose to use inband signaling. The features as available in 4.3.2 and 4.3.3 should be the prime candidates for inclusion into Rel-10.
4.4 IS Availability Signalling Proposal
We propose that the availability time for the IS is explicitly declared to allow independent access, while the streaming delivery format of Segments remains unchanged (i.e., the IS is the first Segment of any Representation in a Period). 
A list of IS’s (by their URLs) with associated declaration of their time availability for retrieval, is separately provided outside the Period definition. The existing definition of the Period stays unchanged.  For any IS retrieved using this new means, whenever its URL matches that of an IS declared inside the Period element (and assuming the HTTP response which carried the former IS has not expired), its contents can be reused by the client in place of the IS declared inside the Period.  Only the (advanced) client would recognize that it has resolved the URL previously and can use the initialization parameters. 
For this method, an example of the associated change to a portion of MPD’s data structure is shown below (changes are shown in bold font): 

<AvailableResources  availabilityTime="PT00H">
 
<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-LQ/seg-init.3gp"/>
 
<InitialisationSegmentURL sourceURL="http://www.example.com/rep-QVGA-HQ/seg-init.3gp"/>
    
<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-LQ/seg-init.3gp"/>
     
<InitialisationSegmentURL sourceURL="http://www.example.com/rep-VGA-HQ/seg-init.3gp"/>
</AvailableResources>

<Period  start=”PT00H”  id=”1”  segmentAlignmentFlag=”true”>

…..

</Period>

….

<Period  start=”PT06H”  id=”10”  segmentAlignmentFlag=”true”


<Representation  id=”QVGA-LQ”  mimeType=”video/3gp; codecs=’avc1.42E00C, mp4a.40.2’”


bandwidth=”192000”  width=”320”  height=”240”…>


…

<SegmentInfo…>

<InitialisationSegmentURL sourceURL=”http://www.example.com/rep-QVGA-LQ/seg-init.3gp”/>

… 

</SegmentInfo>


</Representation>

</Period>

In the above, the Initialisation Segments are available at the start of the Media Presentation (Period id = “1”), whereas a latter Period with id=”10” might only be added to an update of the MPD at a later stage, very close to the time when the first Media Segment in that Period becomes available. It might be possible to consider a variation of the above solution whereby additional information on the context of the available IS is provided such that a client may be able to better decide whether if should even process and download the IS.
5 Proposal

In summary, we propose the following:

· Add the suggestedPresentationOffset to an updated version of TS26.247 as already agreed during SA4#63.

· Update "Error Codes" section as proposed in 4.2 in an updated version of TS26.247

· Continue the work on Timing and Live Services until SA4#64 with concentration on:
· Accurate Timing Model Documentation (baseline section 2 of this document)
· Improvements of timing model as considered necessary
· Clear guidelines and implementation aspects for content author and client.

· Further discussion on MPD polling frequency reduction based on section 4.3.
· Further discussion on availability of Initialisation Segment based on the example in S4-110174, section 7.8.3 and the proposed signalling in section 4.4
· Address any identified issues in this work for the Rel-9 specification

· Update the use case in the permanent document accordingly to address the changed scope.
· Inform and collaborate with MPEG on this matter. Interested parties are invited to be involved in the discussions in both organisations.
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