Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-SA4 #78
S4-140377
7 - 11 April 2014


Kista, Sweden
Agenda item: 
7.7.1
Source: 

Qualcomm Incorporated 

Title: 
MI-EMO: Generic Application Service Delivery over MBMS
Document for
Discussion and Agreement
1 Introduction

During SA4#75 according several use cases for Generic Application Services were added. This document provides a reference architecture as well as a gap analysis along with a potential solution.
2 System Model

In the considered system model an Application Service that consists of multiple different objects is provided to the BMSC. Figure 1 provides an example for the system model. Based on some rules the objects of the service are distributed and made available through different means:

· through one of the download delivery sessions defined in the USD

· through unicast

· through a metadata fragment as part of the USD

The distribution of the different objects to different delivery methods as well as the scheduling of the objects is up to content and service provider and may be based on the available bandwidth on the MBMS download delivery session, the expected popularity of the content, the dynamics of the content, etc.

At the receiver, the MBMS receiver parses the USD and specifically parses an Application Service document. The AS contains a reference to an application service entry point and describes the type of the application service to find the appropriate handler. For example, if the type of the application service is indicating DASH, then the application service entry point document shall be formatted as an MPD and the DASH client is provided with MPD. In other cases, other handlers may be initiated. 
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Figure 2 Examples System Model

The MBMS client also parses the application service document in order to understand the different delivery methods of the different pieces of the content.

In addition, information delivered through the FLUTE sessions are typically made available through a cache/server locally in the client. A proxy in the device routes the requests of the application service properly, based on the information of the ASF.

Note also that static timeless data may be delivered through metadata fragments in the USD. Those are also expected to be made available on the local cache/server.

The implementation in Figure 1 is just one example implementation. In other implementation, the caching may be done in the application cache. It is also up to the implementation to join the FLUTE sessions of interests in a proactive manner or only join once objects that are delivered through a FLUTE session are requested. 

3 Gap Analysis and Recommended Requirements
3.1 Gap Analysis

The following gaps are identified:

· The USD currently does not permit to announce user services that are generic. The only user services that may be announced are RTP-based streaming services as well as DASH.

· The USD does not permit to deliver arbitrary documents as metadata fragments.

· The USD does not permit to signal the mapping of different components of an application service to different delivery methods, namely a specific FLUTE session, unicast, or a fragment in the USD.

· The USD does currently not permit to distribute an application service specifically in an area.

· The USD does currently not permit to signal that content is identical even if delivered through different delivery methods.

· The USD does currently not permit to signal that content is an alternative even if delivered through different delivery methods.

3.2 Recommended Requirements

For a solution for a generic application service the following requirements are recommended:

· The USD enables to to announce user services that are generic. 

· The delivery through MBMS download delivery is such that the interface from the MBMS receiver to the application is conforming to the application service.

· The USD does permits to deliver arbitrary documents as metadata fragments.

· The USD permits to signal the mapping of different components of an application service to different delivery methods, namely a specific FLUTE session, unicast, or a fragment in the USD.

· The USD permits to distribute an application service specifically in an area.
· The USD permits to signal that content is identical even if delivered through different delivery methods.

· The USD permits to signal that content is an alternative even if delivered through different delivery methods.
4 Baseline Solution Proposal

In the following some expected specification text is provided that enables to initiate and deliver an application service in MBMS. The specific implementation when delivering MBMS over unicast are provided as well.
4.1 Application Service
An MBMS User Service Description may contain at most one application service fragment ApplicationService. If present, the application service fragment provides a reference to an application service entry point, e.g. an MPD to a DASH media presentation or an HTML page or an Apple HLS M3U8 play-list. The entry point document itself typically references additional objects through URIs. 

If the MBMS User Service Description contains an application service fragment, then it indicates that all resources that are directly or indirectly referenced in the application service entry point document are delivered through one of the following means: 

· through at least one of the delivery methods defined in this User Service Description

· in the USD as a metadata fragment

· available through unicast and accessible with HTTP protocol

4.2 Semantics

	
	Element or Attribute Name
	Use
	Description

	
	ApplicationService
	
	provides an application service fragment

	
	
	@contentLocation
	M
	specifies the reference to the application service entry point

	
	
	@contentType
	O
	specifies the MIME Type of the application service entry point. This enables to specify the exact handler of the content and may in addition provide information for the handler itself to decide if the content can be consumed, etc.

	
	
	DeliveryMethodMapping
	0...N
	specifies how different objects or logical collections of the Application Service are delivered within the MBMS user service

	
	
	
	@type
	OD

default=0
	defines the type of the delivery as the following types

· 0: unicast 

· 1: USD based delivery as metadata fragment

· 2: Delivered through an MBMS download delivery method defined in this User Service Description

· other code points are reserved, for example streaming delivery methods, for enhanced FLUTE delivery, etc.

	
	
	
	@reference
	CM

shall be present if @type=0
	if present, specifies a reference to the delivery service. Specifically, 

· if @type=0, then this attribute may be ignored

· if @type=1, then this attribute may be ignored

· if @type=2, this shall contain a reference to the session description fragment of the corresponding FLUTE session.

	
	
	
	@serviceArea
	O
	if present for @type=2, this attribute specifies that the referred objects are delivered only in a restricted service area to denote the restricted MBMS service area(s), corresponding to the MBMS Service Area Identity as defined in TS 36.443 and TS 23.003. If the attribute is absent, the availability of that Representation is not restricted by the service area. 

	
	
	
	URL/RegexPattern
	0...N
	lists all base URLs/regular expression patterns that map to the objects that are delivered through this delivery method. If not present, all objects that are referenced are delivered with this delivery method.

	
	
	Identical
	0...N
	specifies a list of base URLs that host identical content.

if not present, no identical content exists

	
	
	
	URL
	2...N
	list of URLs

	
	
	Alternative
	0...N
	specifies a list of base URLs that host alternative content
if not present, no alternative content exists

	
	
	
	URL
	2...N
	list of URLs

	
	Legend: 

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>...<maxOccurs> (N=unbounded)

Note that the conditions only holds without using xlink:href. If linking is used, then all attributes are "optional" and <minOccurs=0>

Elements are bold; attributes are non-bold and preceded with an @.


An XML schema overview is provided below:

	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="urn:3gpp:mbms:schema:asf:2013"
  attributeFormDefault="unqualified"
  elementFormDefault="qualified"
  xmlns:xs="http://www.w3.org/2001/XMLSchema"
  xmlns="urn:3gpp:mbms:schema:asf:2013">

  <xs:annotation>
    <xs:appinfo>Application Service Fragment</xs:appinfo>
    <xs:documentation xml:lang="en">
      This Schema defines the Application Service Fragment for MBMS.
    </xs:documentation>
  </xs:annotation>

  <!-- ASF: main element -->
    <xs:element name="ApplicationServiceFragment" type="ApplicationServiceFragmentType"/>

    <!-- ASF Type -->
    <xs:complexType name="ApplicationServiceFragmentType">
        <xs:sequence>
            <xs:element name="DeliveryMethodMapping" type="DeliveryMethodMappingType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="Identical" type="URLListType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:element name="Alternative" type="URLListType" minOccurs="0" maxOccurs="unbounded"/>
            <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name="contentLocation" type="xs:anyURI"/>
        <xs:attribute name="contentType" type="xs:string"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>
    </xs:complexType>
    
  <!-- Delivery Method Mapping Type -->
  <xs:complexType name="DeliveryMethodMappingType">
    <xs:sequence>
      <xs:element name="URLRegexPattern" type="URLRegexPatternType" minOccurs="0" maxOccurs="unbounded"/>
      <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:attribute name="type" type="xs:unsignedInt" default="0"/>
    <xs:attribute name="reference" type="xs:anyURI"/>
    <xs:attribute name="serviceArea" type="xs:string"/>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>

    <!-- Regex Pattern -->
    <xs:complexType name="URLRegexPatternType">
        <xs:simpleContent>
            <xs:extension base="xs:string">
                <xs:anyAttribute namespace="##other" processContents="lax"/>
            </xs:extension>
        </xs:simpleContent>
    </xs:complexType>
    

  <!-- URLListType -->
    <xs:complexType name="URLListType">
    <xs:sequence>
      <xs:element name="URL" type="xs:anyURI" minOccurs="2" maxOccurs="unbounded"/>
 
  <xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
    </xs:sequence>
    <xs:anyAttribute namespace="##other" processContents="lax"/>
  </xs:complexType>
  
</xs:schema>


4.3 Sending Behaviour
If the USD contains an ApplicationService fragment, then all resources that are directly or indirectly referenced in the application service entry point specified by the attribute ApplicationService@contentLocation shall be delivered through at least one of the delivery methods defined in the contained DeliveryMethodMapping elements. 

The USD containing this ApplicationService fragment shall also contain a metadata fragment that carries the application service entry point in the following manner:

1. the @metadataURI attribute in the metadata fragment for the delivered object shall match referenced URL in ApplicationService@contentLocation
2. the @validFrom to @validUntil window in the metadata fragment shall be set such that is covers the availability window of this object for the application service.

In addition, the following applies:

For each ApplicationService.DeliveryMethodMapping element with @type set to 0 (metadata fragment delivery), the following shall hold:

1. all objects that are directly or indirectly referenced by the application service document and (map to any regular expression pattern/start with a URL) as defined in the any one of the values of the URL/RegexPattern shall be accessible through HTTP unicast.

For each ApplicationService.DeliveryMethodMapping element with @type set to 1 (metadata fragment delivery), the following shall hold:

1. the USD containing this ApplicationService document shall also contain metadata fragments that carry all objects that are directly or indirectly referenced by the application service document and (map to any regular expression pattern/start with a URL) as defined in the any one of the values of the URL/RegexPattern. 

2. the @metadataURI attribute in the metadata fragment for the delivered object shall match referenced URL in the announced in the application service entry document

3. the @validFrom to @validUntil window in the metadata fragment shall be set such that is covers the availability window of this object for the application service.

For each ApplicationService.DeliveryMethodMapping element with @type set to 2 (download delivery method), the following shall hold:
1. the user service shall be a download delivery service, i.e. shall include a downloadDelivery method element referencing an SDP that describes FLUTE transport.

2. the download delivery session shall deliver all objects that are directly or indirectly referenced by the application service document and (map to any regular expression pattern/start with a URL) as defined in the any one of the values of the URL/RegexPattern. If the @serviceArea attribute is present then the delivery of the objects may be restricted to the specified service area.
3. each such referenced object shall be delivered as a FLUTE object and in the addition the following shall hold

a. the Content-Location element in the FDT for the delivered object shall match referenced URL in the announced in the application service entry document

b. the download delivery session shall deliver objects such that the last packet of the delivered is available at the UE latest at its due time as announced in the application service entry document

In addition, the application service may contain one or more ApplicationService.Identical elements. If present, it indicates that the URLs listed in the URL elements contained in Identical element may be exchanged, but provides the identical content.

In addition, the application service may contain one ore more ApplicationService.Alternative elements. If present, it indicates that the URLs listed in the URL elements contained in Alternative element may be exchanged to provide a URL to an alternative object. An alternative object is an object that may be provided to the User Agent instead of the original object in the absence of the object. 

4.4 DASH as an Application Service

Section 5.6 of TS26.346 describes DASH delivery over MBMS in case a USD metadata fragment for a service contains a mediaPresentationDescription element referencing an MPD, which is also a metadata fragment describing the service. However, in the usage of this is restricted as all resources referenced in the MPD need to be delivered through a single download delivery session. The application service concept enables to provide the same service partially through MBMS download delivery and partially through unicast for seamless transfer.

The mediaPresentationDescription element refers to an MPD which describes only the Representation available over the MBMS bearer, and shall be used by pre-Release 12 UEs.  

The ApplicationService shall be used by UEs compliant to this specification and may be used to refer to elements, which describes Representations available for either or both broadcast and unicast reception. In addition, different pieces of the service may be delivered through different download delivery sessions.

Specifically, for DASH-based delivery, 

· the ApplicationService@contentType shall be set to dash+xml. Note that the content type may be extended by the profile parameter to indicate conformance to one or multiple profiles of DASH. 

· All Initialization Segments should be delivered as USD fragment, i.e. with @type=1

5 Examples

5.1 Introduction

With the above technology, different use cases and examples may be deployed. Some example use cases are documented in the following.
Furthermore assume a basic DASH service with the following MPD:

	<?xml version="1.0"?>
<MPD
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
 xmlns="urn:mpeg:dash:schema:mpd:2011"
 xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 
 minBufferTime="PT1.500000S" 
 type="dynamic" 
 mediaPresentationDuration="PT0H10M53.79S" 
 profiles="urn:mpeg:dash:profile:isoff-live:2011">
 
 <BaseURL>http://example.com/</BaseURL> 
 <Location>example.mpd</Location>
  
 <Period id="P1" duration="PT0H10M53.79S">
  <AdaptationSet segmentAlignment="true">
   <Representation id="A1" mimeType="audio/mp4" codecs="mp4a.40.1d" audioSamplingRate="44100" startWithSAP="1" bandwidth="64839">
    <SegmentTemplate timescale="44100" duration="440294" media="ED_a_$Number$.mp4" startNumber="1" initialization="ED_a_init.mp4"/>
   </Representation>
  </AdaptationSet>
  <AdaptationSet mimeType="video/mp4" segmentAlignment="true" width="1280" height="720" frameRate="2997/100" par="16:9" codecs="avc1.4d401f" startWithSAP="1">
   <SegmentTemplate timescale="2997" duration="26999" startNumber="1"/>
   <Representation id="V1" bandwidth="972840">
    <SegmentTemplate media="ED_1M_v_$Number$.mp4" initialization="ED_1M_v_init.mp4"/>
   </Representation>
   <Representation id="V2" startWithSAP="1" bandwidth="1936362">
    <SegmentTemplate media="ED_2M_v_$Number$.mp4" initialization="ED_2M_v_init.mp4"/>
   </Representation>
   <Representation id="V3" bandwidth="4172303">
    <SegmentTemplate media="ED_4M_v_$Number$.mp4" initialization="ED_4M_v_init.mp4"/>
   </Representation>
  </AdaptationSet>
 </Period>
</MPD>


5.2 Example 1: Legacy MBMS Broadcast of DASH

In this case an Rel-10 MBMS Broadcast of DASH service is mapped to the Application Service concept introduced in section 3.

Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session

3. The MPD and the initialization segment are delivered as part of the USD fragment

The following application service fragment describes this

	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://example.com/example.mpd" 
    contentType="video/dash+xml profiles='urn:mpeg:dash:profile:isoff-live:2011'">
    <DeliveryMethodMapping type="1">
        <URLRegexPattern>http://example.com/ED_*_init.mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://example.com/ED_a_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://example.com/ED_2M_v_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
</ApplicationServiceFragment>


In this 3 metadata fragments must be present, the MPD and 2 Initialization Segments. It also describes that all media segments of the MPD for the audio and the 2 MBit/s video are delivered through the FLUTE session 1.

5.3 Example 2: Combined Unicast/Broadcast DASH
In this case the same service as in 1 is available, but in addition different Representations are available on unicast, but the DASH client is not made aware of the different delivery methods. In addition, the DASH formats are conforming to a specific profile and the service provider wants to signal this in order for clients to be able to accept/reject the service based on this signalling.

Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session

3. The MPD and the initialization segment are delivered as part of the USD fragment

4. All data is also available on unicast.

The following application service fragment describes this

	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://example.com/example.mpd" 
    contentType="video/dash+xml profiles='urn:mpeg:dash:profile:isoff-live:2011'">
    <DeliveryMethodMapping type="0"/>
    <DeliveryMethodMapping type="1">
        <URLRegexPattern>http://example.com/ED_*_init.mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://example.com/ED_a_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://example.com/ED_2M_v_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
</ApplicationServiceFragment>


5.4 Example 3: Combined Unicast/Broadcast DASH with Transport Awareness in DASH client
In this case the same service as in 2 is available, but the DASH client is made aware of the different delivery methods.

Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session

3. The MPD and the initialization segment are delivered as part of the USD fragment

4. All data is also available on unicast.

5. The DASH client is made aware of the different delivery methods.

To apply this, the MPD is slightly changed to:

	<?xml version="1.0"?>
<MPD
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
 xmlns="urn:mpeg:dash:schema:mpd:2011"
 xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 
 minBufferTime="PT1.500000S" 
 type="dynamic" 
 mediaPresentationDuration="PT0H10M53.79S" 
 profiles="urn:mpeg:dash:profile:isoff-live:2011">

 <BaseURL>http://example.com/</BaseURL>
 <Location>example.mpd</Location>
 <Location>http://mbmsdelivery.com/example.mpd</Location>
 
 <Period id="P1" duration="PT0H10M53.79S">
  <AdaptationSet segmentAlignment="true">
   <BaseURL>http://mbmsdelivery.com/</BaseURL>
   <Representation id="A1" mimeType="audio/mp4" codecs="mp4a.40.1d" audioSamplingRate="44100" startWithSAP="1" bandwidth="64839">
    <SegmentTemplate timescale="44100" duration="440294" media="ED_a_$Number$.mp4" startNumber="1" initialization="ED_a_init.mp4"/>
   </Representation>
  </AdaptationSet>
  <AdaptationSet mimeType="video/mp4" segmentAlignment="true" width="1280" height="720" frameRate="2997/100" par="16:9" codecs="avc1.4d401f" startWithSAP="1">
   <SegmentTemplate timescale="2997" duration="26999" startNumber="1"/>
   <Representation id="V1" bandwidth="972840">
    <SegmentTemplate media="ED_1M_v_$Number$.mp4" initialization="ED_1M_v_init.mp4"/>
   </Representation>
   <Representation id="V2" startWithSAP="1" bandwidth="1936362">
    <BaseURL>http://mbmsdelivery.com/</BaseURL>
    <SegmentTemplate media="ED_2M_v_$Number$.mp4" initialization="ED_2M_v_init.mp4"/>
   </Representation>
   <Representation id="V3" bandwidth="4172303">
    <SegmentTemplate media="ED_4M_v_$Number$.mp4" initialization="ED_4M_v_init.mp4"/>
   </Representation>
  </AdaptationSet>
 </Period>
</MPD>


The following application service fragment describes this

	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://mbmsdelivery.com/example.mpd" 
    contentType="video/dash+xml profiles='urn:mpeg:dash:profile:isoff-live:2011'">
    <DeliveryMethodMapping type="0"
        <URLRegexPattern>http://example.com</URLRegexPattern>
    </DeliveryMethodMapping>    
    <DeliveryMethodMapping type="1">
        <URLRegexPattern>http://mbmsdelivery.com/ED_*_init.mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://mbmsdelivery.com/ED_a_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://mbmsdelivery.com/ED_2M_v_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
</ApplicationServiceFragment>


In this case the MBMS delivery is indicated by http://mbmsdelivery.com/. 

5.5 Example 4: DASH with multiple FLUTE sessions

In this case the same service as in 3 is available, but different FLUTE sessions are used for audio and video. This may for example allow to access audio only w/o having to deal with video

Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. Audio and video are distributed over different FLUTE sessions

3. The MPD and the initialization segment are delivered as part of the USD fragment

4. All data is also available on unicast.

5. The DASH client is made aware of the different delivery methods.

To apply this, the MPD is slightly changed to:

	<?xml version="1.0"?>
<MPD
 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
 xmlns="urn:mpeg:dash:schema:mpd:2011"
 xsi:schemaLocation="urn:mpeg:dash:schema:mpd:2011 DASH-MPD.xsd" 
 minBufferTime="PT1.500000S" 
 type="dynamic" 
 mediaPresentationDuration="PT0H10M53.79S" 
 profiles="urn:mpeg:dash:profile:isoff-live:2011">

 <BaseURL>http://example.com/</BaseURL>
 <Location>example.mpd</Location>
 <Location>http://mbmsdelivery.com/example.mpd</Location>
 
 <Period id="P1" duration="PT0H10M53.79S">
  <AdaptationSet segmentAlignment="true">
   <BaseURL>http://mbmsdelivery.com/audio</BaseURL>
   <Representation id="A1" mimeType="audio/mp4" codecs="mp4a.40.1d" audioSamplingRate="44100" startWithSAP="1" bandwidth="64839">
    <SegmentTemplate timescale="44100" duration="440294" media="ED_a_$Number$.mp4" startNumber="1" initialization="ED_a_init.mp4"/>
   </Representation>
  </AdaptationSet>
  <AdaptationSet mimeType="video/mp4" segmentAlignment="true" width="1280" height="720" frameRate="2997/100" par="16:9" codecs="avc1.4d401f" startWithSAP="1">
   <SegmentTemplate timescale="2997" duration="26999" startNumber="1"/>
   <Representation id="V1" bandwidth="972840">
    <SegmentTemplate media="ED_1M_v_$Number$.mp4" initialization="ED_1M_v_init.mp4"/>
   </Representation>
   <Representation id="V2" startWithSAP="1" bandwidth="1936362">
    <BaseURL>http://mbmsdelivery.com/video</BaseURL>
    <SegmentTemplate media="ED_2M_v_$Number$.mp4" initialization="ED_2M_v_init.mp4"/>
   </Representation>
   <Representation id="V3" bandwidth="4172303">
    <SegmentTemplate media="ED_4M_v_$Number$.mp4" initialization="ED_4M_v_init.mp4"/>
   </Representation>
  </AdaptationSet>
 </Period>
</MPD>


The following application service fragment describes this

	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://mbmsdelivery.com/example.mpd" 
    contentType="video/dash+xml profiles='urn:mpeg:dash:profile:isoff-live:2011'">
    <DeliveryMethodMapping type="0"
        <URLRegexPattern>http://example.com</URLRegexPattern>
    </DeliveryMethodMapping>    
    <DeliveryMethodMapping type="1">
        <URLRegexPattern>http://mbmsdelivery.com/ED_*_init.mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://mbmsdelivery.com/audio/ED_a_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession2.sdp">
        <URLRegexPattern>http://mbmsdelivery.com/video/ED_2M_v_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
</ApplicationServiceFragment>


5.6 Example 5: Service Area Restrictions

In this case the same service as in 3 is available, but the MBMS service restricted to a specific area.

Assume the following scenario:

1. The audio and the V2 video of the above Media Presentation is distributed over MBMS

2. They are all included in one FLUTE session in a specific service area.

3. The MPD and the initialization segment are delivered as part of the USD fragment

4. All data is also available on unicast.

5. The DASH client is made aware of the different delivery methods.

The MPD is identical to example 3.

The following application service fragment describes this

	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://mbmsdelivery.com/example.mpd" 
    contentType="video/dash+xml profiles='urn:mpeg:dash:profile:isoff-live:2011'">
    <DeliveryMethodMapping type="0"
        <URLRegexPattern>http://example.com</URLRegexPattern>
    </DeliveryMethodMapping>    
    <DeliveryMethodMapping type="1">
        <URLRegexPattern>http://mbmsdelivery.com/ED_*_init.mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp" serviceArea="xyz">
        <URLRegexPattern>http://mbmsdelivery.com/ED_a_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp" serviceArea="xyz">
        <URLRegexPattern>http://mbmsdelivery.com/ED_2M_v_[:digit:].mp4</URLRegexPattern>
    </DeliveryMethodMapping>
</ApplicationServiceFragment>


5.7 Example 6: Apple HLS

In this case parts of an HLS service are provided through MBMS, namely the playlist and one Representation.

	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://mbmsdelivery.com/example.m3u8" 
    contentType="application/x-mpegURL">
    <DeliveryMethodMapping type="0">
        <URLRegexPattern>http://example.com</URLRegexPattern>
    </DeliveryMethodMapping>    
     <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp">
        <URLRegexPattern>http://mbmsdelivery.com/ED_2M_[:digit:].ts</URLRegexPattern>
    </DeliveryMethodMapping>
</ApplicationServiceFragment>


5.8 Example 7: USD as Application Service
In this case an Application Service Fragment is provided to indicate that a USD is available through unicast and through a FLUTE session.
	<?xml version="1.0"?>
<ApplicationServiceFragment  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
    xmlns="urn:3gpp:mbms:schema:asf:2013"
    xsi:schemaLocation="urn:3gpp:mbms:schema:asf:2013 asf.xsd" 
    contentLocation="http://mbmsdelivery.com/example.usd" 
    contentType="application/mbms-user-service-description+xml">
    <DeliveryMethodMapping type="0"/>
    <DeliveryMethodMapping type="2" reference="http://mbmsdeliveryrocks.com/flutesession1.sdp"/>
</ApplicationServiceFragment>


6 Proposal

It is proposed to
· agree section 2 and 3 to the Technical Report on MI-EMO
· use section 4 as a working assumption and document this in the TR

· document the examples in section 5 in the TR. 

· work on a solution for the optimized delivery of general service through MBMS User services based on the proposal in section 4 and 5.
- 13/13 -

