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1 Summary
This document addresses use cases in the context of Ad Insertion. 
This is an update to document S4-131071 that was discussed during SA4#75.

Specifically it reviews some use cases, which do have similar context and proposes to consolidate those and derive consolidated requirements. It also provides a detailed mapping to existing specs and deployment guidelines.
It is proposed to extract the Ad Insertion Use cases in a separate section 7 into the TR.

2 Proposed Changes
7
Advertisement Insertion Use Cases
7.1 Introduction

An ad insertion system can be described in terms of three concepts: cues, triggers, and ad decision. 
Cues indicate the locations of ad breaks in the media, which are known at content generation time. Ad decision is a process typically done in real time (i.e., close to the ad break start time) by an ad server given trigger information. The result of ad decision is the actual content filling the ad break, while the trigger information is a cue description, containing at the least some information identifying the upcoming ad break and its start time. 

Thus ad insertion can be completely described as a simple two-stage process, with an ad break scheduled for media time t at content generation time, and ad content for this break determined slightly prior to the absolute wall-clock time T of to which media time t is mapped. 
7.2
Use Cases
7.2.1
Use Case 1: Fixed duration advertisement in On-Demand Content
Editor's Note: This use case is identical with 6.2.1.1, but moved to a new section
In a subway, Paul who is 18 years old boy visits the web site for CoD service with DASH enabled-device. He selects a movie. After the movie is played for 10 min on the screen, the actor drives a luxury sports car with his girl friend. Then the advertisement related to the BMW car company is played for 1 min. After finishing the advertisement, the main movie is continued.

At home, Brian who is 18 years old boy visits the web site for watching the same CoD movie with DASH enabled-device. After the movie has started for 10 min, the same advertisement related to the BMW car company is played for 1min. After finishing the advertisement, the main movie is continued.

7.2.2
Use Case 2: Variable duration advertisement in On-Demand Content
Editor's Note: This use case is identical with 6.2.1.2, but moved to a new section
Paul who is 18 years old boy visits the web site for CoD service with DASH enabled-device. He selects an action movie. After the movie is played for 10 min on the screen the actor drives a luxury sports car. Then the advertisement related to the car company is played for 1 min. After finishing the advertisement, the main movie is restarted.

Lisa who is 18 years old girl visits the web site for watching the same CoD movie with DASH enabled-device and after the movie have started for 10 min, then the long advertisement for the actress' dresses on is played for 1 min 30 seconds, because she likes shopping. After finishing the advertisement, the main movie is restarted.
7.2.3
Use Case 3: Advertisement in Live Content
Editor's Note: This use case is identical with 6.3.1.1, but moved to a new section
When continuing the service, the service provider wants to add a targeted advertisement of a fixed duration at predetermined positions. Depending on certain business rules certain users may also continue to watch the cheerleaders during the break of the live event. 

7.2.4
Use Case 4: Accessing Live Content
Editor's Note: This use case is identical with 6.3.1.2, but moved to a new section 
A service provider offers a free live service. The content owner has a business relation with service provider, allowing the latter to insert ads in locations marked by the content owner at the content generation time. When accessing the live service, the service provider wants to insert an advertisement targeted to the user. The duration of the advertisement may be different, depending on the access time, the access location, the user, etc. Only after having completed the advertisement, the URL of the live service (or its continuation) is provided.
7.2
Working Assumptions
7.2.1
Introduction
Two types of ad insertion architectures are considered
1. Single Media Presentation: In this case the DASH client controls the access and playout of both, the main content and the inserted ad. Assumptions are provided in section 7.2.3.
2. Presentation Layer controlled Ad Insertion: In this case a presentation layer controls the access and playout of both, the main content and the inserted ad and DASH formats are used for the distribution of the different scenes. Assumptions are provided in section 7.2.4.
7.2.2
Generic assumptions

1) It is expected that some main content is augmented with advertisements. 

2) Ads may be targeted/personalised/individual

3) The main content may be live. For live services, 

a. ad insertion decision is generally done at the time when the content is generated

b. ads breaks are of a pre-defined duration. If different ads are inserted for different viewers, individual ad lengths can differ, but the break duration is the same for all viewers.
4) The main content may be On-Demand. For On-Demand services, inserted ad breaks and ads may be of the same or different duration. 

5) The main content may be On-Demand that is converted from live content without changing the segments and segment URLs.

6) The distribution supports scalability. In addition, the ad insertion opportunities are part of the content as sent to the client. Whether an ad is added and the duration of the ad is decided case-by-case.

7) Ad decisions may be done close to the time when the content is consumed

8) Some default content may be added if no ad is provided or the ad decision decides to not provide. The default content is typically provided by the producer of the main content.

9) Live content may be mixed with On-Demand Advertisement.

10) The ad provider may apply logic on whether the ad can be skipped, or when it is skipped based on information from the DASH client

11) Some tracking of the ad consumption has be provided. Tracking information will be made available to the advertisers, either by the operator or by an external entity.
12) Different ads may be displayed at the same break for the same user when the same point in an On-Demand content is reached again.
7.2.3   Single Media Presentation
Here are working assumptions for use case 1-3:

1) The MPD is the entry point in the service, i.e. ads are inserted in a continuous Media Presentation.
2) The functionality that is provided is not an ad insertion system, but functional tools for the DASH client that may be used for other purposes.
3) 
4) 
5) 
a. 
b. 
6) 
7) 
8) 
9) 
10) 
11) 
12) 
13) 
7.2.4
 Presentation Layer controlled Ad Insertion
A part of the presentation layer in this case is an application (app) which can control the DASH client. Examples of such an app can be a JavaScript script in HTML5, or a native app running on a smartphone.  While use cases for presentation layer  "barebones" DASH client, Presentation Layer controlled ad insertion is controlled Here are working assumptions for use case 4:

1) 
2) The entry point to the service is a presentation layer  The live service and the advertisement may be different MPDs
3) An app is able to control multiple DASH clients. This implies the existence of an underlying DASH client API, which can be instantiated with an MPD and (optionally) session state. 
4) A complete presentation may be described by more than one MPD. One possible case would be main content having a single MPD, while inserted ads having their own MPDs or a single MPD for a complete ad break.
5) DASH will be used as means of triggering ad decision (and consequent context switch).  It is possible to preload a complete out-of-band schedule of ad breaks at the beginning of VOD playback (this is how IAB VMAP operates), however this is impractical in live service due to unpredictability of arriving ads.
6) The app and the client have been vetted by the operator and/or by the content owner. It is possible to verify that both app and client are the trusted ones. Note that there is an MPEG CE on alternatives to the trusted app approach, and results may invalidate this assumption

7.3
Analysis in the Context of Rel-10 TS 26.247 [2]
7.3.1
Single Media Presentation
In the following the set of use cases and working assumptions for use case 1-3 are analysed against the existing TS26.247 3GPP-DASH specification and to some extent also the MPEG-DASH specification. Possible Solutions, gaps and optimizations potentials are identified.
1) The MPD is the entry point in the service, i.e. ads are inserted in a continuous Media Presentation.

MPEG-DASH provides this by offering a single MPD which may contain different content. The content is "concatenated/spliced" into a single time line which provides exact timing of the contained media. The exact details on what "concatened/spliced" means is discussed in the following.

No gaps are identified.
2) The functionality that is provided is not an ad insertion system, but functional tools for the DASH client that may be used for other purposes.

The solution looks into methods on how to properly "splice" content. Splicing may be done for other purposes as well and may be used by the service provider without an ad insertion system on the backend.

No gaps are identified.

3) Some main content is augmented with ads. 

To support simple splicing/concatenation, DASH supports the following functions: 

· Periods: This allows interrupting main content with content that is completely differently encoded, has different DRM, is accessible at different resources etc.

· Presentation Time Offset: specifies the presentation time offset of the Representation relative to the start of the Period. This allows that main content can be interrupted quite arbitrarily and can be continued at a new Period where the internal presentation time of the media that corresponds to the start of the Period is signalled in the value of the @presentationTimeOffset attribute.

· Asset Identifier: In Draft Amendment 1 of MPEG-DASH an Asset Identifier is added on Period level that allows signalling that content in two different Periods belong to the same asset.

No gaps are identified.
4) Ads may be targeted/personalised/individual

To support personalized and individual content, a request for a specific resource may result in different responses for different users. In an DASH context this is supported by the following functions: 

· When making the HTTP GET call the client may associate a previously delivered Cookie with the request, based on the URL path as defined in RFC2109. 

· This Cookie for example may provide a client identifier.

Cookie support is apparently now a required capability, to be an HTTP user agent. This comes from the relatively recently published RFC 6265. An excerpt is as follows:

  "Origin servers MAY send a Set-Cookie response header with any

  response.  User agents MAY ignore Set-Cookie headers contained in

  responses with 100-level status codes but MUST process Set-Cookie

  headers contained in other responses (including responses with 400-

  and 500-level status codes).  An origin server can include multiple

  Set-Cookie header fields in a single response.  The presence of a

  Cookie or a Set-Cookie header field does not preclude HTTP caches

  from storing and reusing a response."
Cookies may be used in the MPD requests and then an individual MPD is maintained for each different request. Therefore, personalized content offering can be provided, but the individual MPDs may still have common parts, namely the main content.
The following gaps are identified:

· It may be necessary that a system requires the support of RFC6265. It needs to analysed if anything needs to be added in TS26.247. Other aspects that enable personalization/targeting may be considered.
· While cookie processing ability is a requirement, the time the cookie is stored is not normatively defined and is allowed to be shorter than the intended time. Alternative means for client / session identification may need to be investigated.
5) The main content may be live. For live services, 

•
ad insertion decision is generally done at the time when the content is distributed 
•
ads breaks are of the same duration for same content viewed by all viewers, however different viewers may see different ads and have different ad durations within this break.
The first bullet point requires that new Periods can be added to the live content at arbitrary times during the content distribution. 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. The updated MPD should be fetched by the client early enough to allow for ad decision and buffering, in order to prevent rebuffering and service disruption at the transition from main to inserted content.
· In addition, MPD updates may be triggered by MPD validation expiry events signaled in the event message box as available in amendment 1 of the MPEG-DASH.

· If MPDs would be used that are of personalized, then the inserted ad breaks 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.

No gaps are identified.

6) The main content may be On-Demand. For On-Demand services, inserted ads may be of the same or different duration.

MPEG-DASH supports this by:

· the features documented above for inserting main content
· the ability to use Period@duration for Periods not being the first one. This enables that a concatenation of On-Demand content can done by just concatenating Periods in one MPD with different duration.

The only issue that is observed:

· the MPD@mediaPresentationDuration or the MPD@minimumUpdatePeriod shall be present which does not take into account that the duration of the Media Presentation can be deduced from the last Period duration, if present.

No other gaps are identified.
7) The main content may be On-Demand that is converted from live content without changing the segments and segment URLs.

MPEG-DASH supports this by one of the following features:

· by designing a new MPD of type static, using the same Segment URLs as in the live distribution and by using the technologies above.

· by changing the live MPD to type static, but then the same advertisement is available that was also available in the live content.

No gaps are identified.

8) The distribution supports scalability. In addition, the ad insertion opportunities are part of the content as sent to the client. Whether an ad is added and the duration of the ad is decided case-by-case.

Due to the fact that the Ads are personalised for each session, this means that the Headend must maintain unique MPDs for each client session, which is unscalable and inefficient.
DASH support efficient handling of this issue by the support of xlink. This means that certain part of the content may be offered in one MPD is common and provided directly, whereas content that is specific to a subset of users may be provided only after requesting the content. xlink is supported to resolve content contained in the following elements:

· Period

· AdaptationSet

· SegmentList
Xlink supports two different processing models: onLoad and onRequest. For onLoad, the following is defined in Table 18 of ISO/IEC 23009-1.

· onLoad: an application should dereference the remote element immediately on loading the MPD.
Specifically, the aspect of personalised ads can be fulfilled by using Periods with xlink and the resolution of the xlink is done using the technologies mentioned above, namely cookies.

When using xlink and personalized ads, the following aspects of the previous cases are also fulfilled:

· for live service the content provider adds a Period with xlink at the time when an ad is due and uses as processing model onLoad, i.e. the DASH client immediately requests the xlinked resource. The ads are of the same duration as the Period@start are identical for the MPD.

· for On-Demand service the content provider adds a Period with xlink at each position at which possibly an ad may be inserted and uses processing model onLoad. In addition it only uses Period@duration for all Periods that are present in the MPD. When the DASH client loads the MPD, it also resolves all xlinks and may get returned a Period with zero duration (empty), one Period or multiple Periods. These Periods also only include Period@duration attributes.  

· for Live to On-Demand converted data, the same applies as for the previous two cases.
There are cases when http resources are not accessible. Error codes and error cases are defined in section A.7 of TS26.247, but not for xlink.

Based on this, the following gaps are identified:

· define the reaction to status codes when an xlink fails, especially fixing the status that an invalid xlink necessarily invalidates the MPD.
9) Ad decision close to the time when the content is consumed. 

In this case, the ad decision server wants to provide an ad close to the time when the content is consumed. This may be done in a personalized or non-personalized fashion, e.g. taking into account the time when the resolution is requested.

MPEG-DASH provides the following features for this:

· Using a dynamic service, possibly even for VoD content in a personalized manner. Then ads can be inserted close to the time when the content is consumed. However, such an approach is not scalable for VoD and requires heavy involvement of the server.

· For live services with a small time-shift buffer depth the xlink+onLoad based solution mentioned above may be used.

The main issue is that the xlink for onLoad is expected to be resolved at the time when the MPD is loaded. However, using the onRequest method seems more suitable. For onRequest, the following is defined in Table 18 of ISO/IEC 23009-1.

· onRequest (default): formally, an application should dereference the remote element only on a post-loading event triggered for the purpose of dereferencing. In the context of this Part of ISO/IEC 23009, the application dereferences the link only for those resources it needs (or anticipates it probably will need). Examples include dereferencing a link in a Period element when the play-time is expected to enter that Period, dereferencing an Adaptation Set link when it appears to contain Representations that will be needed, and so on.

This means that when an xlink is added, be it in On-Demand or Live services, the xlink is only executed when the play-time is expected. Hence this use case is also fulfilled.

The only aspect that needs clarification:

1) how can this behaviour be ensured. This is discussed in more details below and is independent of the signal

2) do we need a signal what is the earliest time a client can request this? Probably not.

3) what happens when the client visits the same content again? This is not clarified and may be added.
10) Live content may be mixed with On-Demand Advertisement.

Despite the content may be live and segments are offered in a dynamic fashion, interleaved ad Periods may be On-Demand. Despite Segments are available earlier than their regularly computed availability start time, there is no problem to offer the On-Demand ads as dynamic content. However, clients will only access the content at the time earliest at the computed availability start time.

As a gap analysis, an adjustment of the availability start time for certain Periods may be suitable and should be considered as an optimization. 

11) The ad provider may apply logic on whether the ad can be skipped, or when it is skipped based on information from the DASH client.

The logic available today is that ads are treated as regular content and can be skipped. In addition, it is assumed that the same content is played in the time shift, as the URLs are the same. However, there may be cases where the content provider offers content only if the DASH clients playout is obeying certain rules based on signals in the MPD.
DASH does not currently define mechanisms like this, but may be improved by two orthogonal concepts:

· signaling of simple playout instructions in the MPD for certain content (e.g. do not skip, do not rewind, etc.)

· client authentication, the client authenticates that it will for example obey the playout instructions
12) Some tracking of the ad consumption may provided.

DASH inherently supports tracking by server-side tracking of the HTTP requests. However, this will allow you to only know if a segment has been retrieved but it does not allow you to determine if the segment was viewed. It also does not allow you to track if the segment was viewed in realtime etc. Hence, this is rather “poor mans reporting” and optimizations may be considered. 
13) Different ads may be displayed at the same break for the same user when the same point in an On-Demand content is reached again. In some cases ad break may be skipped altogether.
DASH AMD1 allows @xlink:href attribute to be returned when a remote Period is dereferenced, thus allowing repeated resolution of a remote Period. No gap identified in context of MPEG DASH.
7.4
Examples
Editor's Note: This section is moved from 6.1.3 and 6.2.3 without modifications 
7.4.1
Fixed Duration in On-Demand

The following is an example MPD containing fixed advertisement in the middle of an on demand movie.

<?xml version="1.0"?> 

<MPD 

    xsi="http://www.w3.org/2001/XMLSchema-instance" 

    xmlns="urn:mpeg:dash:schema:mpd:2011" 

    schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 

    type="static" 

    mediaPresentationDuration="PT30M" 

    availabilityStartTime="2011-12-25T12:30:00" 

    minBufferTime="PT4S" 

    profiles=" urn:3GPP:PSS:profile:DASH10"> 

    <BaseURL>http://cdn1.example.com/</BaseURL> 

    <BaseURL>http://cdn2.example.com/</BaseURL> 

    <Period start="PT0.00S" duration="PT1800S"> 

        <AdaptationSet mimeType="video/mp4" codecs="avc1.640828" frameRate="30000/1001" 

             segmentAlignment="true" startWithSAP="1"> 

            <BaseURL>video_1/</BaseURL> 

            <SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v"
             media="$Bandwidth%/$Time$.mp4v"/> 

            <Representation id="v0" width="320" height="240" bandwidth="250000"/> 

            <Representation id="v1" width="640" height="480" bandwidth="500000"/> 

            <Representation id="v2" width="960" height="720" bandwidth="1000000"/> 

        </AdaptationSet> 

    </Period> 

    <!-- Advertisement --> 

    <Period duration="PT180S"> 

        <!-- Video --> 

        <AdaptationSet mimeType="video/mp4" codecs="avc1.640828" frameRate="30000/1001"
             segmentAlignment="true" startWithSAP="1"> 

            <BaseURL>ad/</BaseURL> 

            <SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v"  

             media="$Bandwidth%/$Time$.mp4v"/> 

            <Representation id="ad1" width="640" height="480" bandwidth="480000"/> 

            <Representation id="ad2" width="960" height="720" bandwidth="9600000"/> 

        </AdaptationSet> 

    </Period> 

    <Period duration="PT1800S"> 

        <AdaptationSet mimeType="video/mp4" codecs="avc1.640828" frameRate="30000/1001" 

             segmentAlignment="true" startWithSAP="1"> 

            <BaseURL>video_2/</BaseURL> 

            <SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v" 

              media="$Bandwidth%/$Time$.mp4v"/> 

            <Representation id="v0" width="320" height="240" bandwidth="250000"/> 

            <Representation id="v1" width="640" height="480" bandwidth="500000"/> 

            <Representation id="v2" width="960" height="720" bandwidth="1000000"/> 

        </AdaptationSet> 

    </Period> 
</MPD>
7.4.2
Targeted Advertisements

The following is an example MPD containing a remote period which is actually the advertisement in the middle of an on demand movie. When resolving the xlink, the advertisement server selects advertisement according to the request URL and feed back the XML element with URLs for the advertisement segment:

<?xml version="1.0"?> 

<MPD 

    xsi="http://www.w3.org/2001/XMLSchema-instance" 

    xmlns="urn:mpeg:dash:schema:mpd:2011" 

    xlink="http://www.w3.org/1999/xlink"
    schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 

    type="static" 

    mediaPresentationDuration="PT30M" 

    availabilityStartTime="2011-12-25T12:30:00" 

    minBufferTime="PT4S" 

    profiles=" urn:3GPP:PSS:profile:DASH10"> 

    <BaseURL>http://cdn1.example.com/</BaseURL> 

    <BaseURL>http://cdn2.example.com/</BaseURL> 

    <Period start="PT0.00S" duration="PT1800S"> 

        <AdaptationSet mimeType="video/mp4" codecs="avc1.640828" frameRate="30000/1001" 

             segmentAlignment="true" startWithSAP="1"> 

            <BaseURL>video_1/</BaseURL> 

            <SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v" 

             media="$Bandwidth%/$Time$.mp4v"/> 

            <Representation id="v0" width="320" height="240" bandwidth="250000"/> 

            <Representation id="v1" width="640" height="480" bandwidth="500000"/> 

            <Representation id="v2" width="960" height="720" bandwidth="1000000"/> 

        </AdaptationSet> 

    </Period> 

    <!-- Advertisement --> 

    <Period xlink:href="http://adserver.com/movie_11/ad_1.period" xlink:actuate="onRequest" 

        duration="PT180S"/>
        <Period duration="PT1800S"> 

        <AdaptationSet mimeType="video/mp4" codecs="avc1.640828" frameRate="30000/1001" 

             segmentAlignment="true" startWithSAP="1"> 

            <BaseURL>video_2/</BaseURL> 

            <SegmentTemplate timescale="90000" initialization="$Bandwidth%/init.mp4v" 

             media="$Bandwidth%/$Time$.mp4v"/> 

            <Representation id="v0" width="320" height="240" bandwidth="250000"/> 

            <Representation id="v1" width="640" height="480" bandwidth="500000"/> 

            <Representation id="v2" width="960" height="720" bandwidth="1000000"/> 

        </AdaptationSet> 

    </Period> 

</MPD>
7.5
Advanced Advertisement insertion in the operator network
Editor's Note: This section is moved from 6.17 with minor modifications, and the introduction is removed. 
7.5.1
Description

7.5.1.1
Advertisement insertion based on user subscription

A subscriber has a "low cost" subscription, allowing a limited bandwidth, restricting his access to high quality multimedia content. As part of his mobile subscription, he has informed his network operator that he is willing to watch some advertisements in exchange of being able to upgrade his multimedia experience (e.g. higher maximum bitrate, or lower degradation of bitrate during congestion situations).

The network operator inserts an advertisement before the DASH videos that this subscriber is playing.

The network operator could also insert an ad break in the middle of the DASH video (especially for longer content) before the user can resume watching the video.

Another subscriber with the same "low cost" subscription has elected not to have advertisements displayed before watching movies. The network operator in this case will not play an advertisement ahead of (or during) the DASH videos (and will not upgrade the subscriber's experience either).

7.5.1.2
Targeted advertisement insertion

The mobile subscription information of a subscriber indicates that an advertisement will be inserted before (or during) DASH video content is played to the UE.

Based on the location of the UE, a specific advertisement can be played (e.g. related to sales of a nearby store).

Based on the subscriber information, a different advertisement can be played (e.g. based on gender, age, etc.), taking privacy in account.


Based on the known available bandwidth, a different advertisement can be played (e.g. simple content authoring (e.g. timed graphics) or high quality video depending on the available bandwidth).

7.5.1.3
Bandwidth-related advertisement/message

A subscriber watches a DASH video over a 3GPP radio network. The subscriber enters an area where the bandwidth capacity is too low for the video content to be played satisfactorily, possibly leading to an empty buffer for an unknown duration.

The network operator inserts a low-bandwidth DASH content (not necessarily an advertisement) until the radio network conditions are sufficient for the original video to resume.

7.5.2
Working assumptions

-
The operator's network is deployed in a way that allows the operator to insert DASH content (advertisement or other) before or during a service using DASH.

-
The decision for the network operator to insert additional content and the selection of the content to insert can be based on subscription information, bandwidth information, UE location, and video information.
7.5.3
Gap Analysis
The following gaps are identified:
· Identification of the user/UE associated to the parameters above. This may be accomplished with cookies and query strings

· Potentially interfaces in the network between AF and HSS as well PCRF and AF. However, this is not DASH specific and needs coordination in other 3GPP groups  
3 Proposal

It is proposed to adopt the changes in section 2 to an update version of TR26.938.
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