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FIRST  CHANGE: Correction of USD data model in clause 5.2.2.1, Fig. 5, and deletion of previous note that the Application Service Description fragment is not shown in Fig. 5
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 describing details of a single or a bundle of MBMS user services (defined in sub-clause 11.2);
· a metadata fragment describing details of MBMS user service sessions (defined in sub-clause 7.3 and 8.3);
· a metadata fragment describing details of Associated delivery methods (defined in sub-clause 9.5);
· a metadata fragment describing details of service protection (defined in sub-clause 11.3);

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

· a metadata fragment providing a Media Presentation Description (defined in sub-clause 11.2.1.2);
· a metadata fragment providing an Application Service Description (defined in sub-clause 11.2.1.2);
· a metadata fragment providing Initialization Segments (defined in sub-clause 11.2.1.2);

· a metadata fragment providing a Schedule information description (defined in sub-clause 11.2A);

· a metadata fragment providing filtering data for an MBMS User Service within a service bundle at the level of individual sessions of a given user service, or individual file contents within a user service (defined in sub-clause 11.2B).
Metadata management information consists of:

· a metadata envelope object(s) allowing the identification, versioning, update and temporal validity of metadata fragments (defined in sub-clause 11.1).
A metadata envelope may have multiple metadata envelope items. The metadata envelope and metadata fragments 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 item shall describe a single metadata fragment, and thus instances of the two are paired. A service announcement sender shall make a metadata envelope item available for each metadata fragment instance.  The creation and use of both an embedded envelope item and a referenced envelope item for a single fragment instance is not recommended.
The metadata envelope and metadata fragments 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 one or more instances of the userServiceDescription element, each of which in turn represents a single MBMS User Service within the service bundle. The userServiceDescription element may refer to a single instance of the FEC Repair Stream Description metadata fragment.

In the event a MBMS User Service carries DASH-formatted contents, the userServiceDescription element, representative of the User Service, shall contain a mediaPresentationDescription element and/or a  r12:appService element.  The mediaPresentationDescription element shall in turn contain a reference to the Media Presentation Description metadata fragment whose data structure is identical to the MPD (Media Presentation Description) as defined in [98].  Furthermore, the Media Presentation Description fragment may refer to one or more Initialization Segment metadata fragments whose data structure is identical to the Initialization Segment as defined in [98].
With the introduction of the r12:appService, the type of the service is provided by the Internet media type of the service entry document by using the mimeType attribute. The r12:appService element contains a reference to an Application Service Description metadata fragment. 


If DASH is delivered through MBMS, the Application Service Description metadata fragment, shall be a Media Presentation Description fragment, similar to that referenced by the mediaPresentationDescription element.  In this case, however, this MPD describes files and segments (commonly referred to as resources in the following) delivered both over MBMS bearer(s) and unicast bearer(s), and is referred to in this specification as a "unified" MPD.  Furthermore, such r12:appService element identifies those broadcast and unicast resources conveyed by the unified MPD that are interchangeable for one another, and whether the interchangeable contents are identical, or represent alternative but replaceable versions. The details for DASH over MBMS are provided in clause 5.6.

Other services may be delivered through MBMS. The Application Service Description metadata fragment may contain any application service entry document as long as it can be properly described by an Internet media type. Examples include dynamic web pages, other segment-based streaming applications or other object streams. In this case, the Application Service document describes resources delivered both over MBMS bearer(s) and accessible through unicast bearer(s).  Furthermore, such r12:appService element identifies those broadcast and unicast resources conveyed by the Application Service document that are interchangeable for one another, and whether the interchangeable contents are identical. The details for a generic application service are provided in clause 5.7.

Also, when DASH-formatted contents are delivered by MBMS, at least one of the delivery methods shall be the download delivery method.
If a generic application service is delivered, at least one of the delivery methods shall be the download delivery method.
Each instance of the userServiceDescription element representing an MBMS User Service instance shall include at least one deliveryMethod element. The delivery Method element shall refer to one Session Description fragment.
Each delivery Method instance may contain a reference to a Security Description fragment and an Associated Delivery Procedure fragment. Several delivery methods may reference the same Security Description fragment. A Session Description fragment may indicate at most one MBMS delivery session. An MBMS delivery session may carry one or more content components. The MBMS User Service instance may include multiple MBMS delivery sessions (i.e. multiple deliveryMethod elements), each carrying one or more content components belonging to that service.
A given Associated Delivery Procedure fragment referenced by an instance of deliveryMethod element under the userServiceDescription element may be referenced by other delivery methods of that service.
An instance of the userServiceDescription element 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 instance of the userServiceDescription element may include at most one schedule element instance. If included, the schedule instance shall refer to one Schedule Description fragment, and the UE can expect to receive MBMS User Service data during the time periods described in the Schedule Description fragment.  In the case of a file download service, the Schedule Description fragment may 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 schedule information in the Schedule Description fragment.

It is also possible for multiple userServiceDescription instances to reference the same Schedule Description fragment.  In this case, the associated delivery schedule information shall include the file transmission schedule for files belonging to each of these User Services.

The Schedule Description may contain a reference to one Filter Description fragment, in which case the MBMS User Service is associated with filtering data which enables the UE to perform selective or targeted reception at either the session or the content file level of the User Service.

Multipart MIME [37] may be used to concatenate the descriptions into one document for transport.
Metadata fragments may be updated in-band with an MBMS User Service session while an MBMS User Service session is active. The MBMS client shall receive and process all in-band metadata fragments. In-band metadata fragments are uniquely identified by its URL within the MBMS Download session as used during user service announcement. The MBMS client associates the updated service announcement fragments through the URL with the MBMS User Service. 

In-Band fragments may be referenced by or embedded in metadata envelopes as defined in clause 11.1.4. The same URL as used during user service announcement shall identify the metadata fragment in the metadata envelope. The metadata envelope file shall be identified by a unique file URL. When the metadata envelope for the updated metadata fragment uses the referenced method, the metadata fragment URL in the MBMS Download session (i.e. in the Content-Location element of the FDT Instance) shall be the same URL, as used in user service announcement. When a metadata fragment update is embedded in a metadata envelope, the same URL as used in user service announcement shall be used in the metadataURI element of the envelope.
END OF FIRST CHANGE
SECOND  CHANGE: Bug fixes to clause 5.2.2.9
5.2.2.9
Application Service Description

An MBMS User Service Description may contain at most one Application Service Description fragment. If present, the Application Service Description fragment provides a reference to an application service entry point document, e.g. an MPD to a DASH media presentation or an HTML page or the manifest for any other streaming format. The entry point document itself typically references additional objects through URIs.
If the MBMS User Service Description contains an Application Service Description 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 under the userServiceDescription element,

· in the USD as a metadata fragment,

· through unicast and accessible with HTTP protocol according to clause 7.6.
In Figure 5, the MIME type of the Application Service Description metadata fragment enables the MBMS client to determine whether the service content is formatted in DASH, or is an HTML5 presentation, and whether and how to process the associated Application Service Description document. In the case of a DASH-over-MBMS service with support for service continuity between broadcast and unicast, the Application Service Description is an MPD. The definition of any other application service and associated Application Service Description is outside the scope of this specification.

The definition of any application service which is not a DASH-over-MBMS service, any specialized handling for such application service delivery over MBMS, as well as the content format with the exception that it is an HTML5 document, management and hosting of the associated Application Service Description are outside the scope of this specification.
END OF SECOND CHANGE
THIRD  CHANGE: Bug fixes to clause 5.7
5.7
Generic Application Service

If the USD contains an Application Service Description fragment, then all resources that are directly or indirectly referenced in the application service entry point document instance of this metadata fragment shall be delivered by at least one of the delivery methods associated with the r12:appService element. 

In order to support generic application services in MBMS, the USD metadata fragment shall contain an r12:appService element referencing an Application Service Description metadata fragment describing the service. That application service entry document shall be formatted according to the value of the mimeType attribute. If the USD contains a reference to an application service entry document containing broadcast-delivered objects, then

1. The user service shall be a download delivery service, i.e. shall include at least one deliveryMethod element referencing an SDP that describes FLUTE transport.

2. The MBMS download session shall deliver objects that are directly or indirectly referenced by the service entry document. 

3. If an object is delivered as a FLUTE object with an availability time defined by service is delivered then all of the following shall hold:

a. The MBMS download session shall deliver the objects such that the last packet of the delivered object is available at the UE latest at its availability time as announced in the application service document

b. The Content-Location element in the FDT for the delivered object shall match the URL in the application service document.

4. If an update to the application service document is delivered as a FLUTE object then the Content-Location element in the FDT for the delivered object shall match the URI of the appropriate referenced application service document by using the r12:appService element and the document referenced by this element 
Clause 4.4.3 of this specification enables integrity and/or confidentiality protection of MBMS user services data according to 3GPP TS 33.246 [20]. In this case each object is protected using the Protection of Download Data as described in [20].

QoE reporting on MBMS level can be activated as described in clauses 8.3.2.1 or 8.3.2.2, and QoE reporting shall in such case be done as specified in clause 8.4. The Network Resource, Loss of Objects, and Distribution of Symbol Count Underrun for Failed Blocks QoE metrics may be used to generic application services.
For any application service which is not a DASH-over-MBMS service, a) its service definition and any specialized handling for service delivery over MBMS, and b) the content format with the exception that it is an HTML5 document, management and hosting of the associated Application Service Description are outside the scope of this specification.
END OF THIRD CHANGE
FOURTH  CHANGE: Bug fixes to clause 7.6.3.3
7.6.3.3
Reference to Unified MPD and other Application Service Documents
The attribute appServiceDescriptionURI of r12:appService references an application service description document which may be a Media Presentation Description fragment corresponding to a unified MPD. In this case, the attribute mimeType of r12:appService specifies the MIME type of the MPD, which may include the optional 'profiles' parameter.  The latter parameter declares the interoperability and signals the use of features associated with the DASH Media Presentation described by this MPD.  An example value of mimeType is the string "application/dash+xml;profiles=urn:3GPP:PSS:profile:DASH10", which denotes an MPD conforming to the 3GP-DASH Release-10 profile.

Other types of application service documents may be supported.
A UE compliant with this specification shall ignore the r12:appService element, if its mimeType attribute indicates a UE unsupported value.
END OF FOURTH CHANGE
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