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1 Introduction
This document provides an overview to improve the definition of profiles and interoperability points in 3GP-DASH.
2 Background on Profiles
2.1 Profile Definition in ISO/IEC 23009-1

MPEG DASH defines formats for MPDs and segments. In addition MPEG provides the ability to further restrict the applied formats by the definition of Profiles as defined on section 8 of ISO/IEC 23009-1 [1].  Profiles of DASH are defined to enable interoperability and the signaling of the use of features.

Such a profile can also be understood as permission for DASH clients that implement the features required by the profile to process the Media Presentation (MPD document and Segments).

Furthermore, ISO/IEC 23009-1 permits external organizations or individuals to define restrictions, permissions and extensions by using this profile mechanism. It is recommended that such external definitions be not referred to as profiles, but as Interoperability Points. Such an interoperability point may be signalled in the @profiles parameter once a URI is defined. The owner of the URI is responsible to provide sufficient semantics on the restrictions and permission of this interoperability point. 

3GPP makes use of the definition of Profiles and Interoperability Points. Therefore, 3GPP profiles/IOPs definitions should be understood in two ways: 

· a collection of content conforming points, i.e. as long as the content conforms to the restrictions as specified by a profile/IOP, clients implementing the features can consume the content.

· a client capability points that enable content and service providers for flexible service provisioning to clients conforming to these client capabilities.
2.2 Usage of Profiles

A Media Presentation or a subset of it may conform to one or multiple profiles/interoperability points and conforms to each of the profiles indicated in the MPD@profiles attribute is specified as follows:

When ProfA is included in the MPD@profiles attribute, the MPD is modified into a profile-specific MPD for profile conformance checking using the following ordered steps:

1. The MPD@profiles attribute of the profile-specific MPD contains only ProfA.

2. An AdaptationSet element for which @profiles does not or is not inferred to include ProfA is removed from the profile-specific MPD.

3. A Representation element for which @profiles does not or is not inferred to include ProfA is removed from the profile-specific MPD.

4. All elements or attributes that are either (i) in this Part of ISO/IEC 23009 and explicitly excluded by ProfA, or (ii) in an extension namespace and not explicitly included by ProfA, are removed from the profile-specific MPD.

5. All elements and attributes that “may be ignored” according to the specification of ProfA are removed from the profile-specific MPD.

An MPD is conforming to profile ProfA when it satisfies the following:

1. ProfA is included in the MPD@profiles attribute.

2. The profile-specific MPD for ProfA conforms to ISO/IEC 23009-1

3. The profile-specific MPD for ProfA conforms to the restrictions specified for ProfA.

A Media Presentation is conforming to profile ProfA when it satisfies the following:

1. The MPD of the Media Presentation is conforming to profile ProfA as specified above.

2. There is at least one Representation in each Period in the profile-specific MPD for ProfA.

3. The Segments of the Representations of the profile-specific MPD for ProfA conform to the restrictions specified for ProfA.
Example for the usage of the @profiles signaling are provided in Annex A.

2.3 Interoperability Points and Extensions

3GPP may define Interoperability Points and Extensions making use of the profile functionality of ISO/IEC 23009-1. 

Interoperability Points provide a basic collection of tools and features to ensure that content/service providers and client vendors can rely to support a sufficiently good audio-visual experience. Extensions enable content/service providers and client vendors to enhance the audio-visual experience provided by an Interoperability Point in a conforming manner.

The only difference between Interoperability Points and Extensions is that Interoperability Points define a full audio-visual experience and Extensions enhance the audio-visual experience in typically only one dimension. 
3 Interoperability Point Definitions elsewhere

Other organizations started to define Interoperability Points in order to provide additional constraints beyond the ones defined in MPEG-DASH, especially including codecs and other features that need to be supported. 

Whereas for DASH features it is rather straightforward to describe the IOP as describing the contained content (for example that the content is offered in the On-Demand profile or in the Live profile), the issue is more difficult if requirements in terms of codecs are expected by the content. The DASH-AVC/264 Interoperability Points [2] are defined in such a way that content may be authored claiming conformance to this IOP if a client can be properly play the content by supporting a minimum set of features. The set of features is clearly specified. 
4 Analysis of 3GPP Profiles in TS26.247

4.1 Rel-9 Profile
The Rel-9 Profile is defined as follows
7.3.2
3GPP Adaptive HTTP Streaming (Release-9 AHS)

Release-9 Adaptive HTTP Streaming  as defined in TS 26.234 [3] Release-9, clause 12 is not a profile of this specification. Rel-9 AHS uses a different namespace "urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009" and a different MIME type signalling "application/3gpp-ahs+xml" for the MPD. However, a Media Presentation may be defined such that segments complying with the segment formats in TS 26.234 [3] Release-9, clause 12, also comply with segment formats for this specification.

It may be suitable to clearly mention that this section is informative.

4.2 Rel-10 Profile

The Rel-10 profile is defined as follows:
7.3.3
3GP-DASH Release-10 Profile

The 3GP-DASH Release-10 profile is identified by the URN “urn:3GPP:PSS:profile:DASH10”.

This profile includes all features defined in the Release-10 version of this specification in clauses 7.3.6 (media codecs), 7.3.7 (content protection), 8 (Media Presentation Description), 9 (File Format) and 10 (QoE). The @mimeType attribute of each Representation shall be provided according to RFC4337. Additional parameters may be added according to RFC6381 [26].

In addition, the following sections are added:

7.3.6
Media Codecs

For 3GP-DASH clients supporting a particular continuous media type, media decoders are specified in TS 26.234 [3], clause 7.2 for speech, 7.3 for audio, 7.4 for video, 7.9 for timed text and 7.11 for timed graphics.

7.3.7
Content Protection

3GP-DASH clients content protection may support OMA DRM 2.0 [15] or OMA DRM 2.1 [16]. Other content protection schemes may be supported. The ContentProtection element in the MPD should be used to convey content protection information.

...

Digesting this issue, it is obviously not clear what exactly is meant by the sentence: "This profile includes all features defined in the Release-10 version of this specification in clauses 7.3.6 (media codecs), 7.3.7 (content protection), 8 (Media Presentation Description), 9 (File Format) and 10 (QoE)." This was a temporary statement during the Rel-10 specification to maintain forward-compatibility. However, this has multiple issues:

1. Creating release-dependency in 3GPP specifications is tricky and should be avoided. It should much more be based on features.
2. It is absolutely not clear what "includes all features" means, especially when looking into 7.3.6 and the respective clauses in TS26.234. It is also unclear if the reference is to TS26.234 Rel-10 or if it is to another Rel version.

Following up on the second issue, just a brief overview on what TS26.234 Rel-10 tells us in clause 7.3 for audio and 7.4 for video.

7.3
Audio

If audio is supported, then one or both of the following two audio decoders should be supported:

· Enhanced aacPlus [86] [87] [88]
· Extended AMR-WB [82] [83] [84]
7.4
Video

If a PSS client supports video, ITU-T Recommendation H.263 Profile 0 Level 45 decoder [22] shall be supported. In addition, a PSS client should support:
· H.263 Profile 3 Level 45 decoder [22];
· MPEG-4 Visual Simple Profile Level 3 decoder [24] with the following constraints ...

· H.264 (AVC) Constrained Baseline Profile Level 1.3 decoder [90] without requirements on output timing conformance (Annex C of [90]).

If H.264 (AVC) High Profile is supported by a PSS client, the decoder shall support decoding any stream compliant to H.264 (AVC) High Profile Level 3.0 [43] with frame_mbs_only_flag=1, without requirements on output timing conformance (Annex C of ITU-T Recommendation H.264 [43]).

If video content at a resolution of 1280x720 with progressive scan at 30 frames per second is supported by the PSS client, the decoder shall support decoding any stream compliant to H.264 (AVC) High Profile Level 3.1 [43] with frame_mbs_only_flag=1, without requirements on output timing conformance (Annex C of ITU-T Recommendation H.264 [43]).
Based on this no audio or video codec is mandatorily implemented in a 3GPP PSS/DASH client. However, in Rel-10 it was considered that no better statements could be done to avoid divergence from the PSS specification. Nevertheless, the Rel-10 profile does have some meaningfulness to the following extent:
1. It clearly describes what DASH features are supported (despite not features, so we needs a feature tag rather than a reference to a Release)

2. It makes it no worse compared to the existing PSS specification and DASH was not considered to fix issues in PSS. 

However, there may be a better way forward as proposed in section 5 below in order to overcome the issues discussed here.
4.3 Rel-11 Profiles

One Rel-11 profile is defined as follows:

7.3.4
3GP-DASH Release 11 multiview stereoscopic 3D video profile

The 3GP-DASH Release 11 multiview stereoscopic 3D video profile is identified by the URN “urn:3GPP:PSS:profile:DASH11:MS3D”.

The @mimeType attribute of each Representation shall be provided according to RFC4337. Additional parameters may be added according to RFC6381 [26].

This profile includes all features defined in clauses 7.3.7, 8, 9 and 10.

Clients that support 3GP-DASH Release 11 multiview stereoscopic 3D video profile shall support multiview stereoscopic 3D video as specified in clause 7.4 of TS 26.234 [3]. For any other particular continuous media type, the corresponding media decoders are specified in TS 26.234 [3], clause 7.2 for speech, 7.3 for audio, 7.4 for video, 7.9 for timed text and 7.11 for timed graphics. 
Additionally, the following contraints apply for multiview stereoscopic 3D video bitstreams, if present in a media presentation ...
The second part of the statement is correct despite some wording improvements may be applied, especially indicating that the Media Presentation itself shall conform to this. The main issue with the above statement is that Interoperability Points/profiles are not client profiles, but content profiles. Also the term " multiview stereoscopic 3D video" is not well-defined in TS26.234 (It only says: "If a PSS client supports stereoscopic 3D video, it should support multiview stereoscopic 3D video with the following characteristics: ...)." In addition, the capability in TS26.234 is defined as a content requirement.
Again section 5 provides a possible way forward to fix this.
The other Rel-11 profile is defined as follows:
7.3.5
3GP-DASH Release 11 frame-packed stereoscopic 3D video profile

The 3GP-DASH Release 11 frame-packed stereoscopic 3D video profile is identified by the URN “urn:3GPP:PSS:profile:DASH11:FPS3D”.

The @mimeType attribute of each Representation shall be provided according to RFC4337. Additional parameters may be added according to RFC6381 [26].

This profile includes all features defined in clauses 7.3.7, 8, 9 and 10. 

Clients that support 3GP-DASH Release 11 frame-packed stereoscopic 3D video profile shall support frame-packed stereoscopic 3D video as specified in clause 7.4 of TS 26.234 [3]. For any other particular continuous media type, the corresponding media decoders are specified in TS 26.234 [3], clause 7.2 for speech, 7.3 for audio, 7.4 for video, 7.9 for timed text and 7.11 for timed graphics. Additionally, the following contraints apply for frame-packed stereoscopic 3D video bitstreams, if present in a media presentation:

The FramePacking element as defined in clause 8.4.3.2 shall be used in the MPD.

Again, the second part of the statement is correct but it should be said how the FramePacking element is to be used. But the same issues apply that IOPs are not client profiles and "3GP-DASH Release 11 frame-packed stereoscopic 3D video" is a non-well defined term/capability. In addition, the capability in TS26.234 is defined as a content requirement.
5 Potential Solution
5.1 General Approach

In order to address considered problems defining Interoperability Points in 3GPP for DASH, but also to maintain the general idea that 3GPP defines the device support, the following general approach is proposed.

The approach consists of four aspects:

1. The definition of a client capability: The definition of a client capability may for example include the support of a specific codec, a specific profile/level of the codec, certain restrictions of the codec, etc.

2. The collection of client capabilities which in the following is referred as "something-we-do not-call-a-bucket": This collection includes one or multiple client capabilities of which some of them may be combined as "or's" or others may be combined with "and's"
3. 3GPP Interoperability Points [2] are defined in such a way that content may be authored claiming conformance to this IOP if a client can be properly play the content by supporting something-we-do not-call-a-bucket. Note that this has multiple implications such as:

· not all capabilities (decoders, profile/levels, etc,) that are included in the "something-we-do not-call-a-bucket" have to be included in the media presentation. For example if the content author is good enough to provide video only, no audio track may be present at all. Or the content author believes that audio is not essential for the media presentation it may label the content with the IOP, but add audio that is encoded with a codec that is not part of the "something-we-do not-call-a-bucket".
· Content may conform to multiple IOPs

· the combination may also be done in the Interoperability Point definition only, i.e. a DASH profile may be the combination of "something-we-do not-call-a-bucket" in terms of media capabilities and some DASH-specific features.

4. In addition, extensions may be defined in the same way as above, but extensions would typically only collect a single capability, not a "something-we-do-not-call-a-bucket". However, the differences are probably minimal, so it may not be worth to apply this distinction now.
5.2 Concrete Proposal for Rel-10

5.2.1 Note

It is not intended to change Rel-10, but looking forward we can should do better.
5.2.2 Capabilities

The first aspect would be to define capabilities in a manner as below. The definition could happen in TS26.234 or anywhere else:
· The narrow-band speech capability requires the support for the AMR decoder.

· The wide-band speech capability requires the support of the narrow-band speech capability as well as the support for the AMR wideband speech decoder.

· The audio capability requires the support of either enhanced aacPlus or extended AMR-WB.
· The legacy video capability requires the support of either H.263 Profile 3 Level 45 decoder or MPEG-4 Visual Simple Profile Level 3 
· The basic video capability requires the support of H.264 (AVC) Constrained Baseline Profile Level 1.3 decoder [90].
· The High Profile video capability requires the support of H.264 (AVC) High Profile Level 3.0 [43].
· The High Profile 720p video capability requires the support of H.264 (AVC) High Profile Level 3.1 [43].

· The Timed Text capability requires the support of 3GPP Timed Text [51].
· The Timed Graphics capability requires the support of 3GPP Timed Graphics [109].
5.2.3 Potential "something-we-do not-call-a-bucket"s

Some "something-we-do not-call-a-bucket"s  may be defined as follows
A Rel-10 mandatory "something-we-do not-call-a-bucket" is a collection that supports the following capabilities:

· the audio capability
· the legacy video capability or the basic video capability
A basic "something-we-do not-call-a-bucket" is a collection that supports the following capabilities:

· the wideband speech capability
· the audio capability

· the basic video capability
A TV "something-we-do not-call-a-bucket" is a collection that supports the following capabilities:

· the basic "something-we-do not-call-a-bucket" 
· High Profile 720p video capability
· Timed Text capability
Other "something-we-do not-call-a-bucket" may be defined.
5.2.4 Interoperability Point Definition

Compatibility of the Media Presentation to the 3GP-DASH Release-10 Interoperability Point may identified by the URN “urn:3GPP:PSS:profile:DASH10”.

Content may be authored claiming conformance to this IOP if a client can be properly play the content by supporting at least the following capabilities:

· the normative features for the client of section 8 (Media Presentation Description), 9 (File Format) and 10 (QoE),
· the Rel-10 mandatory "something-we-do not-call-a-bucket"
In addition, content authored claiming conformance to this IOP the following holds:
· the normative features for the Media Presentation of section 8 (Media Presentation Description), 9 (File Format) and 10 (QoE).
· The @mimeType attribute of each Representation is provided according to RFC4337. Additional parameters may be added according to RFC6381 [26].
5.3 Concrete Proposal for Rel-11

5.3.1 Additional Capabilities

The following additional capabilities are defined

· The frame-packed stereoscopic 3D video capability is defined as 
· The decoder can decode a bitstream conforming to H.264 (AVC) Progressive High Profile Level 3.1 with the maximum VCL Bit Rate constrained to 14Mbps by cpbBrVclFactor & cpbBrNalFactor being fixed to 1000 and 1200 respectively, irrespective of the profile.

· Frame packing messages can be interpreted by the frame packing arrangement SEI messages of H.264 (AVC) [90] as follows:

· The syntax element frame_packing_arrangement_type has one of the defined values: 3 for Side-by-Side, 4 for Top-and-Bottom.
· The syntax element quincunx_sampling_flag is equal to 0;

· The syntax element content_interpretation_type is equal to 1; 

· The syntax elements spatial_flipping_flag is equal to 0;

· The syntax element field_views_flag is equal to 0;

· The syntax element current_frame_is_frame0_flag is equal to 0;

· The client shall be able to process content in the case when an access unit contains a frame packing arrangement SEI message A and the access unit is neither an IDR access unit nor an access unit containing a recovery point SEI message, under the following two constraints:

· Another access unit that precedes the access unit in both decoding order and output order and that contains a frame packing arrangement SEI message B is present
· The two frame packing arrangement SEI messages A and B have the same value for the syntax element frame_packing_arrangement_type.

· The PSS client supports parsing of frame packing arrangement SEI messages as specified in H.264 (AVC) [90

· The multiview stereoscopic 3D video capability is defined as 
· the client being able to process a video stream conforming to ITU-T Recommendation H.264 / MPEG-4 (Part 10) AVC [90] Stereo High Profile (SHP) Level 3.1 with frame_mbs_only_flag=1.

· the client being able to process an H.264 (AVC) SHP sub-bitstream containing the base view only conforms to Level 1.3 or below, the value of the profile_idc should be equal to 66 and the value of the constraint_set1_flag equal to 1 in all active sequence parameter sets, i.e. the H.264 (AVC) Constrained Baseline Profile should be indicated to be used for the base view.
5.3.2 Interoperability Point Definition

Compatibility of the Media Presentation to the 3GP-DASH multiview stereoscopic 3D video Interoperability Point may identified by the URN “urn:3GPP:PSS:profile:DASH11:MS3D”.

Content may be authored claiming conformance to this IOP if a client can be properly play the content by supporting at least the following capabilities:

· the normative features for the client of section 8 (Media Presentation Description), 9 (File Format) and 10 (QoE),
· the multiview stereoscopic 3D video capability
In addition, content authored claiming conformance to this IOP the following holds:
· the normative features for the Media Presentation of section 8 (Media Presentation Description), 9 (File Format) and 10 (QoE).
· The @mimeType attribute of each Representation is provided according to RFC4337. Additional parameters may be added according to RFC6381 [26].
· The DASH multiple views scheme as defined in 5.8.5.6 of ISO/IEC 23009-1 [34] shall be used in the MPD.
· One of the following shall be true:
· The base view of the stereoscopic multiview bitstream shall be a complementary representation and the non-base view of the bitstream shall be a dependent representation. The @dependencyId attribute as specified in 5.3.5.2 of ISO/IEC 23009-1 [34] shall be used to indicate the complementary and dependent representations.

· The base view and the non-base view of the stereoscopic multiview bitstream shall reside in the same representation. The SubRepresentation element shall be used for the representation, and the base view and the non-base view shall form separate sub-representations. The @level and @dependencyLevel attributes within the SubRepresentation element shall be used. The Level Assignment box shall be used. For each leaf segment index, that is, each Segment Index box that indexes only subsegments but not other Segment index boxes, there shall be exactly one Subsegment Index box.
Compatibility of the Media Presentation to the 3GP-DASH frame-packed stereoscopic 3D video Interoperability Point may identified by the URN “urn:3GPP:PSS:profile:DASH11:FPS3D”.

Content may be authored claiming conformance to this IOP if a client can be properly play the content by supporting at least the following capabilities:

· the normative features for the client of section 8 (Media Presentation Description), 9 (File Format) and 10 (QoE),
· the frame-packed stereoscopic 3D video capability
In addition, content authored claiming conformance to this IOP the following holds:
· the normative features for the Media Presentation of section 8 (Media Presentation Description), 9 (File Format) and 10 (QoE).
· The @mimeType attribute of each Representation is provided according to RFC4337. Additional parameters may be added according to RFC6381 [26].
· 
The FramePacking element as defined in clause 8.4.3.2 shall be used in the MPD.
6 3GPP Profiles based on MPEG-DASH
6.1 Introduction
This section provides a potential update to TR26.938, section 4.
6.2 3GPP Rel-10 Profile
6.2.1 
General
Compatibility of the Media Presentation to the 3GP-DASH Release-10 Interoperability Point may identified by the URN “urn:3GPP:PSS:profile:DASH10”.

Content may be authored claiming conformance to this IOP if a client can be properly play the content by supporting at least the following capabilities:

· the normative features for the client of section 6.2.2 (Media Presentation Description), 6.2.3 (File Format) and 10 (QoE),
· the Rel-10 mandatory "something-we-do not-call-a-bucket"
In addition, content authored claiming conformance to this IOP the following holds:
· the normative features for the Media Presentation of section 6.2.2 (Media Presentation Description), 6.2.3 (File Format) and 10 (QoE).
· The @mimeType attribute of each Representation is provided according to RFC4337. Additional parameters may be added according to RFC6381 [26]. 
6.2.2 Media Presentation Description constraints

The Media Presentation Description are expected to conform to the following constraints:

· The rules for the MPD and the segments as defined in ISO/IEC 23001-9, section 7.3, apply.

· Representations with value of the @mimeType attribute other than video/mp4, video/3gp, audio/3gp or audio/mp4 may be ignored. Additional profile or codec specific parameters may be added to the value of the MIME type attribute. For details refer to specific parameters below.

· The Subset element may be ignored.

· Any SegmentBase, SegmentTemplate or SegmentList element that contain a SegmentTimeline element may be ignored.

· Any Representation that contains a FramePacking element may be ignored.

· Any Representation that contains an @scanType attribute with value other than "progressive" may be ignored.

6.2.3 Segment format constraints

Representations and Segments referred to by the Representations in the profile-specific MPD for this profile, the following constraints are expected to be met:

· Representations are expected to comply with the formats defined in clause 7.3 in ISO/IEC 23009-1.

· Representations are expected to comply with a 3GP file format profile in a sense that the profile parameter of the @mimeType attribute will contain the '3gh9' brand.

6.3 3GPP Rel-11 Interoperability Points
Taking into account the considerations in section 5 and 6.2, the release-11 Interoperability Points can be defined in the same way.
7 Proposal
Based on this contribution the following aspects are proposed:
1. Include the background on profile discussion and usage in section 2 and 9 of this document in TR26.938, section 4.
2. Agree on the principle of the definition of IOPs in DASH defining content properties

3. Update the specification TS26.247 by CRs to address the issue
4. Integrate the definition of the 3GPP profiles based on MPEG-DASH in TR26.938
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9 Annex A: Examples for Profile Signalling
9.1 Example 1

In this case DASH-AVC/264 content is offered, but in addition a non-conforming Adaptation Set is added.
Here is an example for an MPD:

· MPD@profiles="urn:mpeg:dash:profile:isoff-on-demand:2011, http://dashif.org/guidelines/dash264"

· AdaptationSet@profiles="urn:mpeg:dash:profile:isoff-on-demand:2011, http://dashif.org/guidelines/dash264"

· AdaptationSet@profiles ="http://dashif.org/guidelines/dash264"
· AdaptationSet@profiles ="urn:mpeg:dash:profile:isoff-on-demand:2011"
Pruning process for IOP http://dashif.org/guidelines/dash264 results in
· MPD@profiles ="http://dashif.org/guidelines/dash264"

· AdaptationSet@profiles ="http://dashif.org/guidelines/dash264"

· AdaptationSet@profiles ="http://dashif.org/guidelines/dash264"
It is now required that the pruned MPD conforms to DASH-AVC/264.

9.2 Example 2

In this case DASH-AVC/264 content is offered, but in addition a non-conforming Adaptation Set is added and one DASH-IF Example Extension Adaptation Set is added with the virtual IOP signal http://dashif.org/guidelines/dashif#extension-example.
Here is an example for an MPD:

· MPD@profiles ="urn:mpeg:dash:profile:isoff-on-demand:2011, http://dashif.org/guidelines/dash264, http://dashif.org/guidelines/dashif#extension-example"

· @id = 1, AdaptationSet@profiles ="urn:mpeg:dash:profile:isoff-on-demand:2011, http://dashif.org/guidelines/dash264"

· @id = 2, AdaptationSet@profiles ="http://dashif.org/guidelines/dash264"
· @id = 3, AdaptationSet@profiles ="urn:mpeg:dash:profile:isoff-on-demand:2011, http://dashif.org/guidelines/dashif#extension-example"
Pruning process for profile http://dashif.org/guidelines/dash264 results in 
· MPD@profiles="http://dashif.org/guidelines/dash264"

· @id = 1,  AdaptationSet@profiles="http://dashif.org/guidelines/dash264"

· @id = 2,  AdaptationSet@profiles="http://dashif.org/guidelines/dash264"
It is now required that the pruned MPD conforms to DASH-AVC/264.

Pruning process for profile http://dashif.org/guidelines/dashif#extension-example results in 
· MPD@profiles="http://dashif.org/guidelines/dash264"

· @id = 3,  AdaptationSet@profiles="http://dashif.org/guidelines/dashif# extension-example" 

It is now required that the pruned MPD conforms to DASH-IF Example Extension Adaptation Set.
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