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1 Introduction
A couple of use cases in TR26.938 v1.7.0 deal with the case that specific content cannot be skipped and require playout. In this document a simple solution based on existing DASH technologies is provided.
2 Use Cases in TR26.938 v1.6.0
2.1 6.18
Handling special content

2.1.1 6.18.1
Description

2.1.1.1 6.18.1.1
Enabling users to skip some repetitive/low importance content

Lucy wants to watch a number of episodes of a sitcom on her UE using DASH. A TV series usually contains the same introduction and/or conclusion for all the episodes. As Lucy wants to see a number of episodes in a row, she would like her UE to automatically skip over the repetitive content.

The content provider marks the repetitive content in such a way that the UE can skip over it automatically.

2.1.1.2 6.18.1.2
Preventing users from skipping special content

Herbert is watching a recent movie. As required by law, the content provider inserts some announcements that have to be seen by the viewer before playing the movie.

Additionally, the content provider wants the viewer to be aware of the illegality of some common practices, such as piracy, and wants the user to watch (and not skip over) a short clip explaining what can be done with the video.

Finally, the content provider is providing the video at a promotional rate in exchange of the viewer watching some advertisement. The content provider wants to make sure the viewer does not skip over the advertisement.

For these three video clips, the content provider indicates that the UE is not allowed to skip over this content.

2.1.1.3 6.18.1.3
Network/Content provider control of special content

In addition to the use case described in clause 6.18.1.2, the network operator and/or the content provider want to make sure that the content is not skipped over by the UE (e.g. if the application does not respect the information).

While it is not possible to ensure that the user is actually watching the content, the network and/or content provider could limit the ability of the UE to fetch certain segments (e.g. movie segments) before a certain time after the special content has been fetched (i.e. not absolute time), and after all the special content segments have been fetched in their entirety.
2.1.2 6.18.2
Working assumptions

-
The MPD file format can indicate that some on-demand content can be automatically skipped under certain conditions, including user preferences.

-
The MPD file format can indicate that some on-demand content cannot be manually skipped in any circumstance.

-
The content provider and/or the network operator are able to control to a certain extent that the UE does not skip over the content marked as "non-skippable", by limiting the ability of the UE to fetch regular content for a certain period after the special content has started to be fetched, and only if the special content has been fetched in its entirety.
3 Dynamic Services

3.1 General

The content provider can determine the schedule for playout for an individual client generating a dynamic service for each client. 
3.2 Tools and Evidence

In order to provide a dynamic service based on existing static content, ISO/IEC 23009-2 includes a tool available here: http://ec2-54-194-95-240.eu-west-1.compute.amazonaws.com/stattodyn/statodyn.php. This tool allows playing static content under the control of the service provider. 

DASH-IF test vectors here http://dashif.org/testvectors may be played using this tool.

This works as follows

1. To instantiate a dynamic service session, run the php script (e.g. a DASH client fetches it) with the following important query attributes.

· origmpd : location of the on-demand MPD

· avail_start : required start time of the live service (considered "now" if not provided)

· tsbd : required time shift buffer depth of the live service (considered infinite if not provided)

Hence to instantiate a live service from, e.g. Fraunhofer MPD for test case 3a, to be available from just a few minutes ago, with time shift buffer depth of two minutes, pass the following query string to the script:

http://cdn.example.com/stattodyn.php?type=mpd&avail_start=1366041646&tsbd=120&origmpd=http://dash.edgesuite.net/dash264/TestCases/3a/fraunhofer/ed.mpd

This will instantiate the dynamic DASH service identified by a URL to which the PHP script redirects to. It also responds back to the client with the re-encoded live MPD. The redirection URL uniquely identifies a live service with specific parameters.

2. The client uses this provided dynamic MPD to access segments.

3. For MPD access/updates, the client must us the redirected URL in step 1 above. 

How does this relate to the use cases above? With little modification, the playout of a requesting client can be controlled, as the segments are only available for a short time. The content is only available for a short time shift buffer.

3.3 Just-in-Time Ad Insertion

Once the content is offered as a dynamic service, you can now use it for just in time ad insertion by forcing a short shift buffer and the client plays the ad.
The first bullet point requires that new Periods can be added to the live content at arbitrary times while generating the content. MPEG-DASH supports this by:

· MPD updates: The MPD author promises to the client that an instance of the MPD can only be used up to a certain Media Presentation timeline. Before moving forward it requires to fetch a new MPD. The server may have added a new Period to a new instance of the MPD. By keeping the @minimumUpdatePeriod small, the MPD can be changed quite frequently. 

· In addition, MPD updates may be triggered by MPD validation expiry events signaled in the event message box as available in draft amendment 1 of the MPEG-DASH.

· If MPDs would be used that are of personalized, then the inserted ads need to of the same or at least very similar duration in order to maintain that all clients playout and request the data at the same time. This is essential to ensure that the segments of the produced live content are available at the announced times in the MPD. If the same Period@start value is used each MPD, then for Periods of slightly different durations the Note in section 7.2.1 of ISO/IEC 23009-1 applies:


· At the start of a new Period, the playout procedure of the media content components may need to be adjusted at the end of the preceding Period to match the PeriodStart time of the new Period as there may be small overlaps or gaps with a Representation at the end of the preceding Period. Overlaps (respectively gaps) may result from Media Segments with actual presentation duration of the media stream longer (respectively shorter) than indicated by the Period duration. Also in the beginning of a Period if the earliest presentation time TP of any access unit of a Representation is not equal to TO then the playout procedures need to be adjusted accordingly.

3.4 Client Behaviour

This client behaviour is not specified in DASH. However, the service provider may track the requests for segments of the client and understand that the segments are requested in playout interval times. Only of segments for special content are requested and fully downloaded (possibly tracked by using cookies or query parameters), the content provider has sufficient control. 
3.5 More complex rules

If the rules are more complex, then basically the clients instructions on playout, for example moving forward and backward, can be sent back to the server, e.g. using query parameters to MPD URLs and the client takes this into account and offers a new MPD with these parameters. The details of the query parameters may be up to the application, but may also be defined in DASH. 

4 Addressing the Use Cases

4.1 Repetitive Content

Lucy wants to watch a number of episodes of a sitcom on her UE using DASH. A TV series usually contains the same introduction and/or conclusion for all the episodes. As Lucy wants to see a number of episodes in a row, she would like her UE to automatically skip over the repetitive content.

The content provider marks the repetitive content in such a way that the UE can skip over it automatically.
This use case is easily fulfilled by splitting the content always in two Periods, one that is the repetitive content and one being the new content of the episode. A client can recognized the repetitive content. The repetitive content may be marked with the AssetIdentifier as available in the second edition of ISO/IEC 23009-1.

Example:

	MPD Information
	Value

	MPD@type
	static

	MPD@mediaPresentationDuration
	30minutes

	Period@start
	0

	Period.BaseURL
	"http://repetitive.com/"

	Period.AssetIdentifier
	"disclaimer"

	Period@start
	30sec

	Period.BaseURL
	"http://main.com/"


No explicit gaps are identified. 

However, for optimizations the following may be provided:

· define a better client behaviour, e.g. to skip repetitive content if already watched

· add the Asset Identifier from ISO/IEC 23009-1 second edition for proper content marking.
4.2 Forced Play-out
4.2.1 General
Herbert is watching a recent movie. As required by law, the content provider inserts some announcements that have to be seen by the viewer before playing the movie.
Additionally, the content provider wants the viewer to be aware of the illegality of some common practices, such as piracy, and wants the user to watch (and not skip over) a short clip explaining what can be done with the video.
For this purpose, a dynamic content offering with MPD updates may be provided. The content provider only provides exactly the content that is played.
4.2.2 Example 1

An example for initial playout behaviour control is shown below:
The client issues a request for the MPD at time NOW. The inserted disclaimer is 30 seconds. The server creates as short session for this and responds with an MPD as follows with 

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@minimumUpdatePeriod
	30sec

	MPD@timeShiftBufferDepth
	infinite

	Period@start
	0

	Period.BaseURL
	"http://disclaimer.com/"


The client plays the content according to the schedule. It may want to trick the server after 15 seconds and the response is still as follows:

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@minimumUpdatePeriod
	15sec

	MPD@timeShiftBufferDepth
	infinite

	Period@start
	0

	Period.BaseURL
	"http://disclaimer.com/"


Finally after having played the media for 30 seconds, i.e. it gets to the end of the data, it requests a new MPD, which looks as follows:

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@mediaPresentationDuration
	30minutes

	MPD@timeShiftBufferDepth
	infinite

	Period@start
	0

	Period.BaseURL
	"http://disclaimer.com/"

	Period@start
	30sec

	Period.BaseURL
	"http://main.com/"

	Period.BaseURL@availabilityTimeOffset
	30 minutes


At this point the server has given up control and the client can consume the on-demand content.

4.3 Flexible Ad Insertion

Finally, the content provider is providing the video at a promotional rate in exchange of the viewer watching some advertisement. The content provider wants to make sure the viewer does not skip over the advertisement.

For these three video clips, the content provider indicates that the UE is not allowed to skip over this content.
The client issues a request for the MPD at time NOW. The inserted ad is 30 seconds. The server creates as short session for this and responds with an MPD as follows with 

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@minimumUpdatePeriod
	7sec

	MPD@timeShiftBufferDepth
	infinite

	Period@start
	0

	Period.BaseURL
	"http://ad.com/"


After having played the media for 7 seconds, i.e. it gets to the end of the data, it requests a new MPD, which looks as follows:

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@mediaPresentationDuration
	30minutes

	MPD@timeShiftBufferDepth
	infinite

	Period@start
	0

	Period.BaseURL
	"http://ad.com/"

	Period@start
	30sec

	Period.BaseURL
	"http://main.com/"

	Period.BaseURL@availabilityTimeOffset
	30 minutes


At this point the server has given up control and the client can consume the on-demand content.

In another example, the ad needs only to be watched once and the user can scroll back and forth without having to see an ad for e.g. 30 minutes.
This is a bit more tricky but let's try. It is not clear if the use case means:

· you want to not see it anymore even if you go back or

· you are allowed to skip the ad but generally you still watch it

The earlier: This can be handled by using xlink and a re-resolution. Re-resolution will result in resolving this only to an ad if you are in the 30 minute time window.

If the skipping only is to be controlled, then you need to maintain control over the client playout behaviour by continuously updating the MPD, e.g. like this:

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@minimumUpdatePeriod
	0

	MPD@timeShiftBufferDepth
	15 seconds

	Period@start
	0

	Period.BaseURL
	"http://ad.com/"

	Period@start
	30sec

	Period.BaseURL
	"http://main.com/"


The rewind in the content is actually then handled as follows. Now the client does a rewind on the application level. You send back an update request for the MPD with the rewind point being the start before the 30 minutes and at some time NOW+LATER. This is the response.

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@minimumUpdatePeriod
	0

	MPD@timeShiftBufferDepth
	15 seconds

	Period@start
	30sec

	Period.BaseURL
	"http://main.com/"

	Period@start
	LATER

	Period.BaseURL
	"http://main.com/"


Now the rewind is after 30 minutes at time NOW+MUCHLATER. This is the response:

	MPD Information
	Value

	MPD@type
	dynamic

	MPD@availabilityStartTime
	NOW

	MPD@minimumUpdatePeriod
	30sec

	MPD@timeShiftBufferDepth
	15 seconds

	Period@start
	30sec

	Period.BaseURL
	"http://main.com/"

	Period@start
	MUCHLATER

	Period.BaseURL
	"http://ad.com/"


4.4 Authentication

The process of exchanging data may be augmented by tracking that an individual user/client has downloaded the content. This can be done by setting cookies, and the sender adds those to each request in order to track the downloading of the segments.
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Figure 1 Authorization and Authentication
5 Control using Dynamic Services with MPD Updates
The mechanism above also enables to dynamically adapt to different content without changing the content. This is shown in Figure 2. The DASH server or some aware proxy creates a dynamic MPD with regular MPD updates for a client. By this means, the content server can control the playout behaviour of the client. As the content itself is unmodified, this provides a scalable way to do per client or per client group adaptation. 

In addition, with recent work on multi-period content and Period continuity (see DASH-IF, MPEG as well S4-140585), the addition or removal of Representations can be done without affecting the client playout behaviour.
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Figure 2 Dynamic Services for Controlling client playout
6 Gap Analysis and Conclusions

For the issue of handling special content, a significant amount of tools are already available in the DASH standard by using dynamic services. 
However, for full interoperable solutions the following tools may have to be added:
· Asset Identifiers for proper marking of content as available in second edition of ISO/IEC 23009-1.

· Consistent support of cookies

· Potentially support of specific query parameters in the MPD requests

· More consistent client behaviour when consuming dynamic services
7 Proposal

It is proposed to add section 3, 4, 5 and 6 to the Technical Report TR 26.938 in section 6.18.
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