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1 Introduction

In document S4-AHI129 a proposal for the Client Behaviour for Adaptive HTTP Streaming has been introduced. Based on meeting and offline discussions, the solution proposal in S4-1000060 contains an updated section 12.6 describing the Client Behaviour. Section 12.6 from S4-1000060 is copied in the Annex of this document. 

In this document we briefly summarize the motivation for the design of the Client Behaviour as well as some changes compared to S4-AHI129. We follow the principle of simplicity, optimizations and extensions are deferred to future releases. This could for example be addressed in a new work item as proposed in S4-1000065.
2 Motivation and Modifications compared to S4-AHI129

In S4-AHI129, the client behaviour is described as informative. This principle is maintained in S4-100060. 

Change 1: Updates to reflect new data formats

The overview section is updated taking into account the new designs for the data format.

Change 2: Removal on statements for trick modes in 12.6.1

The statements on trick modes, seeking, etc. have been removed and new sections for individual operations are generated.

Change 3: Removal of 12.6.2

The normative restrictions on the accessible play-times has been moved to the media presentation timing in section 12.2.4.

Change 4: Addition of seeking operation

The procedure defines how the client may seek to a specific presentation time in the media presentation using information from the MPD and the segments. This section is relevant as it shows that the client can create its own exact time line from the information in the MPD and the segments.

Change 5: Addition of Trick Modes

The support of trick modes is mentioned, but no specific details are presented.

Change 6: Addition of a section describing how to switch representations

Guidelines when switching Representations are provided.

Change 7: Support of Live and Time-Shift Services

The client behaviour on case of live and time-shift services is described.
3 Proposal
It is proposed to adopt the text in the Annex for the Client Behaviour for Adaptive HTTP Streaming.

Annex: Copy and Paste from S4-100060

12.6
Client Behaviour
12.6.1
Overview

An adaptive HTTP streaming client is guided by the information provided in the Media Presentation Description. The adaptive HTTP-streaming client is described as a reference client as shown in Figure o.2. This reference client serves for the description of the messages on interface 1. It is not intended to describe an actual implementation and the internal interfaces of the client are only for illustration purposes. 

It is assumed that the client has access to the MPD. For providing a continuous streaming service to the user: 

1. The client parses the MPD and evaluates the validity tags, if present, to create a valid MPD for the actual time taking into account the validity times according to clause 12.2.2.5.

2. The client selects one alternative representation based on the information in the MPD and other information, e.g. available bandwidth measurements, client capabilities. Before acquiring any media segments of a representation, the client shall acquire the relevant metadata segments. 

3. The client accesses fragments by requesting segments or byte ranges of segments. The client requests the media segment of the selected representation by generating media segment requests according to clause 12.2.4.2 and taking into account the time access restrictions in 12.2.2.4. 

4. Once the presentation has started, the client continues consuming fragments by continuously requesting media segments or parts of media segments taking into account the MPD update procedures in clause 12.2.2.6. The client may change representations taking into account updated MPD information and/or updated information from its environment, e.g. access bitrate changes.

With any request for a new fragment containing a random access point, the client may select a different alternative representation. 

12.6.2

Seeking

Assume that a client attempts to seek to a specific presentation time tp in a representation with representation ID MPD.Representation.id and representation start time RepresentationStartTime. Before accessing the representation, the client needs to have acquired the metadata segment for the corresponding representation.

Based on the specification in clause 12.2.5.4, the client has access to the segment start time and segment URI of each segment in the representation. The segment index segment_index most likely to contain media samples for presentation time tp is obtained as the maximum segment index SegmentIndex, for which the start time SegmentStartTime(SegmentIndex, Representation.id) is smaller or equal to the presentation time relative to the representation start time tp-RepresentationStartTime, i.e.

segment_index = max { i | SegmentStartTime(i, MPD.Representation.id) <= tp-RepresentationStartTime }. 
The segment URI is obtained as SegmentURI(segment_index, MPD.Representation.id).

Note that timing information in the Media Presentation Description may be approximate due to issues related to placement of Random Access Points, alignment of media tracks and media timing drift. As a result, the segment identified by the procedure above may begin at a time slightly after tp and the media data for presentation time tp may be in the previous media segment. In case of seeking, either the seek time may be updated to equal the first sample time of the retrieved file, or the preceeding file may be retrieved instead. However, note that during continuous playout, including cases where there is a switch between alternative versions, the media data for the time between tp and the start of the retrieved segment is always available.

For accurate seeking to a presentation time tp, the HTTP-Streaming Client needs to access a random access point (RAP). To determine the random access point in a media segment, the client may use the information in the ‘mfra’ to locate the random access point and the corresponding presentation time in the media presentation. If no RAP with presentation time before the requested presentation time tp is available, the client may either access the previous segment or may just use the first random access point as seek result. To avoid such problems, media segments should start with a RAP. 

Also note, that not necessarily all information of the media segment needs to be downloaded to access the presentation time tp. The client may initially request the ‘mfra’ box from the beginning of the media segment. By use of the ‘mfra’, file timing can be mapped to byte ranges of the segment. By using partial HTTP requests, only the relevant parts of the media segment may be accessed for improved user experience and low start-up delays. 

12.6.3

Support for Trick Modes

The client may pause or stop a media presentation. In this case client simply stops requesting media segments or parts thereof. To resume, the client sends requests to media segments, starting with the next fragment after the last requested fragment.

Other trick modes such as fast-forward and backward seeking may be supported by adjusting the playout speed and/or presentation order of retrieved samples. A client may also issue requests corresponding to a subset of the samples of a representation and/or choose alternative representations with a lower bitrate in order to support higher speed playback.

12.6.4

Switching Representations

Based on updated information during an ongoing media presentation, a client may decide and desire to switch representations. Switching to a “new” representation is equivalent to tuning in or seeking to the new representation. Once switching is desired, the client should seek to a RAP in the “new” representation at a desired presentation time tp later than the current presentation time. Presenting the “old” representation up to the RAP in the “new” representation enables seamless switching. 

Aligning RAPs across different representations may be advantageous in locating RAPs in other representations. 
12.6.5
Live and Time-Shift Services

If the client accesses a live service as indicated by the MPD attribute MPD.type, then the client should be aware of restrictions in the access of the presentation time as specified in clause in 12.2.2.4 as well as updates to the MPD according to clause 12.2.2.6. In particular, before accessing a new segment it should ensure that its current copy of the MPD is not expired.

The client should ensure that its presentation time line closely follows the wall-clock time. Large buffering should be avoided to minimize end-to-end latency. However, the client may increase the end-to-end latency for the sake of larger buffer time to avoid buffer underruns and jitter. 

If the MPD attribute MDP.timeShiftBufferDepth is present, then the client may provide time-shift services by accessing and presenting the media presentation between actual time and the time window of MDP.timeShiftBufferDepth in the past. The client may apply seeking and trick mode operations in this time window. In particular, in case the client seeks forward in a live session, then before doing so it shall update the MPD to be able to construct a valid MPD for the desired presentation time.
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