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FIRST CHANGE: Modification to description of User Service Bundle Description fragment, in particular with regards to additional capability of userServiceDescription element to declare the transport mode of the contents in the case of DASH over MBMS download delivery.
5.2.2
MBMS User Service Description Metadata Fragments

5.2.2.1
Introduction

MBMS User Service Discovery/ Announcement is needed in order to advertise MBMS Streaming and MBMS Download User Services and User Service Bundles in advance of, and potentially during, the User Service sessions described. The User Services are described by metadata (objects/files) delivered using the download delivery method as defined in clause 7 or using interactive announcement functions.

MBMS User Service Discovery/Announcement involves the delivery of fragments of metadata to many receivers in a suitable manner. The metadata itself describes details of services. A metadata fragment is a single uniquely identifiable block of metadata. An obvious example of a metadata fragment would be a single SDP file ([14]).

The metadata consists of:

· a metadata fragment object describing details of a single or a bundle of MBMS user services (defined in sub-clause 11.2);
· a metadata fragment object(s) describing details of MBMS user service sessions (defined in sub-clause 7.3 and 8.3);
· a metadata fragment object(s) describing details of Associated delivery methods (defined in sub-clause 9.5);
· a metadata fragment object(s) describing details of service protection (defined in sub-clause 11.3);

· a metadata fragment object describing details of the FEC repair data stream;

· a metadata fragment object providing a Media Presentation Description (defined in sub-clause 11.2);

· a metadata fragment object(s) providing Initialisation Segments (defined in sub-clause 11.2);

· a metadata fragment object(s) providing a Schedule information description (defined in sub-clause 11.2A).
Metadata management information consists of:

· a metadata envelope object(s) allowing the identification, versioning, update and temporal validity of metadata fragment objects (defined in sub-clause 11.1).
A metadata envelope may have multiple metadata envelope instances. The metadata envelope and metadata fragment objects are transported as file objects in the same download session either as separate referencing files or as a single embedding file - see sub-clause 5.2.3.3. A single metadata envelope instance shall describe a single metadata fragment, and thus instances of the two are paired. A service announcement sender shall make a metadata envelope instance available for each metadata fragment instance.  The creation and use of both an embedded envelope instance and a referenced envelope instance for a particular fragment instance is not recommended.
The metadata envelope and metadata fragment objects may be compressed using the generic GZip algorithm specified in RFC 1952 [42] as content/transport encoding for transmission. Where used over an MBMS bearer, this shall be according to Download delivery content encoding using FLUTE - see sub-clause 7.2.5.
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Figure 5: Simple Description Data Model

Figure 5 illustrates the simple data model relation between these description instances using UML [21] for a single User Service Bundle Description.

NOTE:
"N" means any number in each instance.
One MBMS User Service Bundle Description shall contain at least one User Service Description instance and may contain several. The User Service Bundle Description may refer to a single FEC Repair Stream Description.

In the event a MBMS User Service carries DASH-formatted contents, the MBMS User Service Bundle Description fragment shall contain a mediaPresentationDescription element.  The mediaPresentationDescription element shall in turn contain a reference to the MPD (Media Presentation Description) as defined in [98], as a metadata fragment.  Furthermore, the  MPD may refer to one or more Initialisation Segments as defined in [98], as the Initialisation Segment Description (ISD)  metadata fragment.  Also, when DASH-formatted contents are delivered by MBMS, at least one of the delivery methods shall be the download delivery method.  In addition, the userServiceDescription element shall identify those Representations delivered on MBMS bearer(s), and identify, if any, those Representations delivered on the unicast bearer.
One MBMS User Service Description instance shall include at least one delivery method description instance. The delivery method description shall refer to one session description instance.
The delivery method description may contain references to a security description and an associated delivery procedure description. Several delivery methods may reference the same service protection description.

If the associated delivery procedure description is present in the user service description instance, it may be referenced by one or more delivery methods.
An MBMS user service description allows the association of delivery methods to one or more access systems. The association is used to describe the use of separate access systems for the same MBMS user service. One delivery method may be offered throughout one or more radio access systems. The use of separate MBMS bearer services for the same MBMS user service is described in sub-clause 5.1.5.2 of [4].

One MBMS User Service Description instance may include at most one schedule instance. If included, the schedule instance shall refer to one schedule description instance. The UE can expect to receive MBMS data during the time periods described in the schedule description instance.  In the case of a file download service, the schedule description instance may also include a file transmission schedule for file objects associated with the User Service. The UE may select which files to receive based on the file transmission schedules in the schedule description instance.

It will also be possible for the schedule instance in multiple User Service Description instances to reference the same schedule description instance.  In this case, the schedule description instance shall capture the file transmission schedule for files belonging to each of these User Services.
Multipart MIME [37] may be used to concatenate the descriptions into one document for transport.

END OF FIRST CHANGE
SECOND CHANGE: Improve/correct existing description of DASH over MBMS/FLUTE delivery in clause 5.6, as well as describe additional capability of signaling of transport mode(s) of Representations in the case of DASH over MBMS download delivery.
5.6
3GP-DASH and MBMS

The 3GPP Dynamic Adaptive Streaming over HTTP (3GP-DASH) as defined in [98] specifies formats and methods that enable the delivery of streaming service(s) from standard HTTP servers to DASH client(s).  It involves the description of a collection of Media Segments and auxiliary metadata (all referenced by HTTP-URLs) through a Media Presentation Description (MPD).   In the case of  download delivery of 3GP-DASH formatted contents over MBMS bearers, MPD@type (attribute ‘type’ of the MPD) shall be set to “dynamic”.  When MPD@minimumUpdatePeriod (attribute ‘minimumUpdatePeriod’ of the MPD) is present, then the UE should expect MPD updates to be sent in-band with the Media Segments.  In addition, MPD updates shall be delivered in the USD.
MBMS is designed to serve large receive groups with same content. The MBMS download delivery method is designed to deliver an arbitrary number of objects via MBMS to a large receiver population. MBMS download delivery defines several methods to increase reliability such as FEC and file repair. The download delivery method allows the delivery of DASH Segments and Media Presentation Descriptions as defined in [98]. Segment URIs are identified by the ‘Content-Location’ attribute in the FLUTE FDT.
The network may announce the usage of MBMS download delivery method for providing the Media Segments for DASH through the MBMS User Service Description.  This shall be indicated by the presence of the mediaPresentationDescription element in the MBMS User Service Description fragment. This element contains a reference to a Media Presentation Description metadata fragment as defined in [98].  All updates to the MPD, as well as all Media Segments and Initialization Segments pertaining to Representation(s) scheduled for broadcast delivery, shall be delivered via MBMS download delivery method.  Consequently, the UE can expect that the files provided with the MBMS download delivery method are formatted according to the 3GP file format for Dynamic Adaptive Streaming over HTTP as specified in [32].  Furthermore, the Media Presentation Description fragment may contain reference(s) to Initialisation Segment Description fragment(s) which in turn correspond to instance(s) of the Initialization Segment as defined in [98].
For HTTP streaming, QoE reporting on MBMS level can be activated as described in section 8.3.2.1 or 8.3.2.2, and QoE reporting shall in such case be done as specified in section 8.4. The Network Resource and Loss of Objects QoE metrics are relevant to 3GP-DASH over MBMS.

QoE reporting can also be activated on DASH level as specified in 3GP-DASH [98], section 10 or Annex F, and reporting shall in such case be done according to 3GP-DASH [98].
END OF SECOND CHANGE
THIRD CHANGE: New clause 7.6 that describes unicast fallback delivery for MBMS download delivery of DASH content 

7.6
Unicast Fallback for MBMS Download Delivery of DASH Content

7.6.1
Introduction
A DASH Media Presentation belonging to a MBMS User Service and carried by the MBMS download delivery method may be made available for unicast reception, should the UE move outside the MBMS coverage area of the corresponding User Service.  To support the proper mode of UE reception, depending on its location, of the associated DASH content, the MBMS User Service Bundle Description fragment may include, under the userServiceDescription element, the child element mediaPresentationDescription2, which provides additional transport-specific metadata.
7.6.2
Broadcast Representation Specific Metadata
Similar to the existing mediaPresentationDescription element, mediaPresentationDescription2 contains a reference to the Media Presentation Description (MPD) metadata fragment.  In addition, it includes transport/access related metadata for each of the Representations described by the MPD fragment.  It shall include the child element broadcastRepresentation, each instance of which shall identify for delivery on the MBMS bearer, a unique Representation named in the MPD.  The broadcastRepresentation element may also indicate time adjustment, for broadcast reception of the individual Segments of that Representation, relative to the Segment availability start time announced in the MPD.  A positive value of the attribute availabilityTimeAdjustment means that the availability start times of Segments of this broadcast Representation are later than that of corresponding Segment availability start times indicated in the MPD.  Conversely, a negative value of availabilityTimeAdjustment means that the availability start times of Segments of this broadcast Representation are earlier than that of corresponding Segment availability start times indicated in the MPD
In addition, if the availability of a broadcast Representation is service area specific (as identified by MBMS Service Area Identity [104], [77]),  each of the one or more such service areas is addressed by an instance of the serviceArea child element of mediaPresentationDescription2.
If multiple Representations of a DASH Media Presentation are delivered on the MBMS bearer(s), each instance of the sessionDescription child element of mediaPresentationDescription2 shall identify the Session Description instance associated with the FLUTE session over which the given Representation is carried.
7.6.3
Unicast Representation Specific Metadata
The (optional) availability of unicast fallback to nominal broadcast delivery is indicated by the presence of the unicastRepresentation child element of mediaPresentationDescription2.  Each instance of this element shall identify for delivery on the unicast bearer, a unique Representation named in the MPD.  That Representation might only be available for unicast reception, or it may also be delivered on the MBMS bearer.  Similar to broadcastRepresentation, each instance of unicastRepresentation may indicate time adjustment, for unicast fallback reception of the individual Segments of that Representation, relative to the Segment availability start time declared in the MPD.  The value of availabilityTimeAdjustment should be strictly negative.
END OF THIRD CHANGE
FOURTH CHANGE: Changes to clause 11.2.1.2 pertaining to extension of User Service Bundle Description to enable identification of broadcast and unicast transport modes of DASH Representations in the case of DASH over MBMS download delivery 
11.2.1.2
Extensions to the User Service Bundle Description
The MBMS User Service Bundle Description schema defined in this clause extends the MBMS Release 6 schema of clause 11.2.1.1. An MBMS User Service Description schema of the current release shall comply with MBMS User Service Bundle Description schema definition of Release 6 and the subsequent releases up to the current release. 

…(existing text not shown for brevity)…
The MBMS User Service Description may include a Registration element. If present, then the UE shall send the registration and deregistration to the given URI. In such a case, the User Service Bundle Description fragment may not be complete in the service announcement. Instead, it may contain references to metadata fragments (e.g. the session description) that are not embedded in the service announcement. When registration is requested, the userServiceDescription element shall contain a Registration element that describes the requested registration procedure. The registrationURL indicates the URL to the server with whom the registration procedure shall be performed. In case more than one registrationURI is indicated, the UE shall select one randomly. The registrationThreshold is a number that indicates the percentage of UEs that are requested to register.  The UE shall randomly select a number between 0 and 100 and compare it against the threshold. In case the selected number is lower than the indicated threshold, the UE should perform registration. The threshold value "100" indicates that the UE shall perform registration, which is e.g. necessary when the USD is not complete.

The MBMS User Service Description may include the mediaPresentationDescription and mediaPresentationDescription2 elements, when the MBMS User Service Description describes a download delivery service.  mediaPresentationDescription will be included in the User Service description for backward compatibility, i.e. to support pre-Rel-11 devices.  mediaPresentationDescription2 is an extension of the mediaPresentationDescription element by providing transport metadata regarding the referenced DASH Representation(s).  Devices complying with this release of the specification shall use mediaPresentationDescription2.  If present, then the UE expects that the received files correspond to a Media Presentation as described by the MPD in [98]. The mpdURI element provides a reference to the Media Presentation Description metadata fragment, whose contents are identical to the MPD as defined in [98].  The Media Presentation Description fragment may refer, via the InitializationSegmentURL, to one or more Initialization Segment Description (ISD)  metadata fragments, whose contents are identical to the Initialization Segment as defined in [98].  The userServiceDescription element shall include one or more instances of the child element broadcastRepresentation, each of which identifies the Representation delivered over the MBMS bearer.  Uniqueness of the Representation is identified by the combination of the values of the attributes periodId, adaptationSetId and representationId.  The attribute availabilityTimeAdjustment, if present, specifies the time adjustment, for broadcast reception of the individual Segments of that Representation, relative to the Segment availability start times declared in/computable from the MPD fragment (i.e. MPD@availabilityStartTime).  Indication of the MBMS service area(s) in which the Representation are available for reception is provided by the serviceArea child element of broadcastRepresentation.   Identification of the Session Description instance, which describes the FLUTE session which carries the broadcast Representation, is given by the sessionDescription child element of broadcastRepresentation.   In addition, userServiceDescription may include one or more instances of the child element unicastRepresentation, each of which identifies the Representation delivered over the unicast bearer.  Similar to the case of broadcast Representations, the attribute availabilityTimeAdjustment, if present, specifies the time adjustment, for unicast fallback reception of the individual Segments of that Representation, relative to the Segment availability start time declared in/computable from the MPD.
The MBMS User Service Description may include a schedule element. If present, the schedule element includes a URI to the MBMS User Service schedule information, the latter corresponding to a Schedule Description metadata fragment as defined in sub-clause 11.2A.

The MBMS User Service Description may include an availabilityInfo element.  If present, it shall extend the list of child elements of the MBMS Release 11 userServiceDescription element by indicating the presence of additional data pertaining to the availability of the service.

The availabilityInfo element shall include one or more infoBinding elements. The infoBinding element shall contain the child elements serviceArea and radiofrequency. A UE shall be capable of processing an infoBinding element that does not contain the child element serviceArea. Note that for backwards compatibility reasons, serviceArea needs to be indicated as optional in the USD schema (i.e. ‘minOccurs="0"’).  The serviceArea element declares the one or more service areas over which this MBMS User Service is provided.  This element is designated by the MBMS Service Area Identity as defined in 3GPP TS 36.443 [104] and 3GPP TS 23.003 [77].  According to 3GPP TS 36.443 [104], MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.  The specific usage of the MBMS Service Area Identity, or its correlation to other network identification information, is not defined in this specification.  The radioFrequency element indicates the one or more RF frequencies in the E-UTRAN downlink which transmit this MBMS User Service over the service area(s) identified by the serviceArea element. The frequency parameter is coded as EARFCN in 3GPP TS 36.101 [105].  The MBMS client shall forward the service area and radio frequency information received in the USD to the lower layers, and the UE is expected to make use of such information in accordance with TS 36.300 [96] clause 15.4 as well as TS 36.304 [108] and TS 36.331 [97].
…(existing text not shown for brevity)…
The following schema defines the Release 11extensions to the User Service Bundle Description schema:

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3GPP:metadata:2011:MBMS:userServiceDescription"   xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2011:MBMS:userServiceDescription" elementFormDefault="qualified">
<xs:element name="mediaPresentationDescription2">


<xs:complexType>



<xs:sequence>




<xs:element name="mpdURI" type="xs:anyURI"/>




<xs:element name="broadcastRepresentation" maxOccurs="unbounded">





<xs:complexType>






<xs:sequence>
<xs:element name="serviceArea" type="xs:unsignedShort" minOccurs="0"   maxOccurs="unbounded"/>


<xs:element name="sessionDescription" type="xs:anyURI" minOccurs="0"/>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






</xs:sequence>






<xs:attribute name="periodId" type="xs:string" use="required"/>






<xs:attribute name="adaptationSetID" type="xs:string" use="required"/>






<xs:attribute name="representationId" type="xs:string" use="required"/>
<xs:attribute name="availabilityTimeAdjustment" type="xs:duration"/>





</xs:complexType>




</xs:element>




<xs:element name="unicastRepresentation" minOccurs="0" maxOccurs="unbounded">





<xs:complexType>






<xs:sequence>
<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>






</xs:sequence>






<xs:attribute name="periodId" type="xs:string" use="required"/>






<xs:attribute name="adaptationSetID" type="xs:string" use="required"/>






<xs:attribute name="representationId" type="xs:string" use="required"/>
<xs:attribute name="availabilityTimeAdjustment" type="xs:duration"/>





</xs:complexType>




</xs:element>




<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>


</xs:complexType>

</xs:element>
</xs:schema>

Note that Annex J contains a main User Service Description schema referencing the extensions schema.
END OF FOURTH CHANGE
FIFTH CHANGE: Add example of USD instance indicating that the DASH Representation is available for both broadcast and unicast reception
11.2.2
Example MBMS User Service Description Instances

All examples in this sub-clause are generated out of the network supporting the current release USD schema.

…(existing text not shown for brevity)…
The following example User Service description instance depicts  a MBMS User Service carrying a DASH Media Presentation which is delivered over the MBMS bearer as a single Representation.   That same Representation along with a separate Representation are also available for unicast access.  In addition, Segments of the broadcast Representation are indicated to be available 10 seconds later than the nominal Segment availability times announced in the MPD.
<?xml version="1.0" encoding="UTF-8"?>

<bundleDescription 


xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription"


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


xmlns:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion"

xmlns:r9="urn:3GPP:metadata:2009:MBMS:userServiceDescription"

xmlns:r11="urn:3GPP:metadata:2011:MBMS:userServiceDescription"


xsi:schemaLocation="urn:3GPP:metadata:2005:MBMS:userServiceDescription

    




USD-schema-main.xsd"

fecDescriptionURI="http://www.example.com/3gpp/mbms/session1-fec.sdp">


<userServiceDescription serviceId="urn:3gpp:777888bigbob">



<name lang="EN">The Big Bob Show</name>



<serviceLanguage>EN</serviceLanguage>



<deliveryMethod sessionDescriptionURI="http://www.example.com/3gpp/mbms/session1.sdp" 




associatedProcedureDescriptionURI="http://www.example.com/3gpp/mbms/procedureX.xml">




<sv:delimiter>0</sv:delimiter>



</deliveryMethod>

<r9:mediaPresentationDescription>



<r9:mpdURI>http://www.example.com/3gpp/mbms/mpd45.xml</r9:mpdURI>


</r9:mediaPresentationDescription>


<r9:schedule>



<r9:scheduleDescriptionURI>http://www.example.com/3gpp/mbms/schedule123.xml



 </r9:scheduleDescriptionURI>


</r9:schedule>


<sv:delimiter>0</sv:delimiter>

<r11:mediaPresentationDescription2>



<r11:mpdURI>http://www.example.com/3gpp/mbms/mpd45.xml</r11:mpdURI>

<r11:broadcastRepresentation periodId="per-1" adaptationSetID="as-alpha”


 representationId="rep-X" availabilityTimeAdjustment="PT10S ”/>




<r11:unicastRepresentation periodId="per-1" adaptationSetID="as-alpha"


 representationId="rep-X"/>




<r11:unicastRepresentation periodId="per-1" adaptationSetID="as-alpha"


 representationId="rep-Y"/>


</r11:mediaPresentationDescription2>


<sv:delimiter>0</sv:delimiter>

</userServiceDescription>

<sv:schemaVersion>2</sv:schemaVersion>
</bundleDescription>
END OF FIFTH CHANGE
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