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FIRST CHANGE: New and modified definitions in clause 3.1
3
Definitions, abbreviations and conventions

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:
Application-based feature: A capability, built into the MBMS application, which provides auxiliary functionality (for example, service interactivity, targeted ad insertion, etc.). An application-based feature is typicaly integrated with the presentation of a broadcast streaming service such as a live sports event, episodic TV program, or a movie.
Application content component: An individual content component of an MBMS User Service, such as a video or audio media stream, or a non-real-time file, delivered by an MBMS transport session, and is available to and can be used by the MBMS application.

Application Service: An end-user service whose functionality is defined by the MBMS application and for which the entry point document is contained in the User Service Description and all associated resources are delivered through an MBMS User Service including broadcast and unicast fallback. An application service could be considered as “simple” such as playout of a DASH-over-MBMS service without an associated application-based feature, or “complex” such as playout of a DASH-over-MBMS service with one or more an application-based features (e.g. service interactivity, targeted ad insertion).
…..

MBMS application: The application which resides in or interfaces with the UE, and which defines an end-user service by using one or more application content components of an MBMS User Service. An MBMS application may include one or more application-based features.
END OF FIRST CHANGE

SECOND CHANGE: Modification of Sec. 4.1 on MBMS functional layers
10.4
4
MBMS system description

4.1
MBMS functional layers

Three distinct functional layers are defined for the delivery of MBMS-based service. They are Bearers, Delivery method and User service. Figure 1 depicts these layers with examples of bearer types, delivery methods and applications.
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Bearers:
Bearers provide the mechanism by which IP data is transported. MBMS bearers as defined in 3GPP TS 23.246 [4] and 3GPP TS 22.146 [3] are used to transport multicast and broadcast traffic in an efficient one-to-many manner and are the foundation of MBMS-based services. MBMS bearers may be used jointly with unicast PDP contexts in offering complete service capabilities.

Delivery Method:
When delivering MBMS content to a receiving application one or more delivery methods are used. The delivery layer provides functionality such as security and key distribution, reliability control by means of forward-error-correction techniques and associated delivery procedures such as file-repair, delivery verification. Four delivery methods are defined, namely download, streaming, transparent, and group communication. Delivery methods may be added beyond the current release. Delivery methods may use MBMS bearers and may make use of point-to-point bearers through a set of MBMS associated procedures.

User service:
An MBMS User service enables the delivery of an application service to end-users, under the control of the associated MBMS application. Different MBMS applications impose different requirements when delivering content to MBMS subscribers and may use different MBMS delivery methods. An MBMS application may include one or more application-based features such as service interactivity based on user engagement, or ad insertion. As an example a messaging application such as MMS would use the download delivery method while a streaming application such as PSS would use the streaming delivery method, and a group communications application such as MCPTT would use the group communication delivery method.

Figure 1: Functional Layers for MBMS User Service
END OF SECOND CHANGE
THIRD CHANGE: Modifications to clause 5.2.2.1
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, MBMS Download User Services, MBMS Transparent 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 for File Repair and Reception Reporting (defined in sub-clauses 9.3 and 9.4, respectively);

-
a metadata fragment object(s) describing details of Associated delivery methods for Consumption Reporting (defined in sub-clause 9.4A);
-
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).
-
a metadata fragment referred to as Application Signaling Description which describes the content files of an application-based feature (defines in sub-clause 11.2C)
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.
The r16:appSignaling element references one or more Application Signaling Description metadata fragments which describe the contents of application-based features associated with the MBMS User Service.  For example, a DASH-over-MBMS user service with in-built service interactivity and ad insertion functionality might include two r16:appSignaling elements, each referencing a separate Application Signaling Description. Each of those Application Signaling Description fragments is identified by its Internet media type. The first Application Signaling Description announces the application-specific documents related to the interactivity feature, and the second one announces the multimedia files corresponding to advertisements. Contents described by these Application Signaling Descriptions are NRT content files whose delivery method and associated session description and delivery schedule are provided by the USD information corresponding to the parent MBMS User Service.  

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 Description fragment that only includes File Repair and/or Reception Reporting Descriptions. 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 a consumptionReporting element instance, which references an Associated Delivery Procedure Description fragment containing only the Consumption Reporting Description. 

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 THIRD CHANGE

FOURTH CHANGE: New clause 5.2.2.10 on Application Signaling Description
5.2.2.10
Application Signaling Description

An MBMS User Service Description may contain one or more Application Signaling Description fragments. If present, an Application Signaling Description fragment, referenced by an instance of the r16:appSignaling child of the userServiceDescription element. Each instance of the Application Signaling Description identifies the files/documents belonging to, and related metadata associated with, one or more application-based features. The application-based feature(s) is(are) bound to the application service whose entry point document is provided by the Application Service Description referenced by the r12:AppService element.

Details of the Application Signaling Description metadata fragment are provided in clause 11.2C.
END OF FOURTH CHANGE

FIFTH CHANGE: Modifications to clause 11.2A.1.2
11.2A.1.2
Extension to the Schedule Description Fragment

The Schedule Description schema defined in this clause extends the MBMS Release 11 schema of clause 11.2A.1.1.

Optional reference to an FDT Instance is provided in the session schedule by the r12:FDTInstanceURI element.  When this element is present and the index (see clause 11.2A.1.1) is described in the sessionSchedule, then the r12:FDTInstanceURI element concatenated together with the index value of the session occurrence provides the location of an FDT Instance that describes all of the files delivered during the associated session occurrence.  An MBMS client that has missed receiving files and their FDT Instances (e.g., MBMS client is outside of MBMS coverage or is just tuning in between session occurrences) may use the URI formed by concatenating the index value of any previously missed session occurrence after the value of the r12:FDTInstanceURI element (i.e., FDTInstanceURI|index) to obtain an FDT Instance following the procedures specified in clause 9.3.9.3.

When the r12:FDTInstanceURI element is present and the index is not described in the sessionSchedule then the r12:FDTInstanceURI element by itself provides the location of an FDT Instance that describes all the files delivered during the session.

When the r12:unicastOnly attribute is set to true by the Keep Updated service, as defined in section 7.7, it indicates that the file referenced by the fileURI is accessible via unicast only.
Optional presence of the r12:recurrenceAndMonitoring element in the session schedule signals that the associated MBMS User Service is the Datacasting type.  The attribute mode, when set to "true" or "1" indicates the scheduled-and-periodic delivery mode of the Datacasting service, and when set to "false" or "0" indicates the back-to-back delivery mode.  The child element interval under r12:recurrenceAndMonitoring signals a time interval associated with the delivery mode.  When mode = "true" or "1" (scheduled-and-periodic delivery mode), the value of interval represents the time duration between successive scheduled transmissions.  When mode = "false" or "0" (back-to-back delivery mode), the value of interval represents the nominal duration of successive updates of files carried on the Datacasting service.
In either the scheduled-and-periodic or back-to-back Datacasting file transmission modes, the session duration is given by the difference between the start and stop elements of sessionSchedule.  One or more content files of the Datacasting service are delivered during each session.  In the scheduled-and-periodic transmission mode, the number of session recurrences can be indicated in one of two ways:

a)
by specifying the recurrence end time, as indicated by the reoccurenceStopTime element, in conjunction with the interval, or
b)
by specifying the number of recurrences via the numberOfTimes element.
The r12:sessionDescriptionURI attribute of the sessionSchedule element, if present, identifies the MBMS download session to which the associated instance of the session schedule applies.
The r16:sessionDescriptionURI-2 attribute of the sessionSchedule element, if present, identifies the MBMS download session for which the  file delivery schedule (as indicated by one or more instances of the fileSchedule element, and subordinate to the session schedule) represents the broadcast time window(s) of files belonging to application-related features.
END OF FIFTH CHANGE

SIXTH CHANGE: Modification to clause 11.2A.2.1
11.2A.2
XML-Schema for the Schedule Description Meta Data Fragment

11.2A.2.1
Main XML Schema
Below is the formal XML syntax of schedule information procedure. Documents following this schema can be identified with the MIME type "application/mbms‑schedule+xml" defined in Annex C.14. The file name of XML schema for schedule description is Schedule-Description-Main.xsd.
In this version of the specification the network shall set the schemaVersion element, defined as a child of scheduleDescription element, to 4. 

The schema version attribute (part of the schema instruction) shall be included in the UE schema and the network schema.

NOTE:
The value of the schemaVersion element and version attribute is intended to be increased by 1 in every future releases where new element(s) or attribute(s) are added.

When a UE receives an instantiation of a Schedule Description compliant to this schema, it shall determine the schema version required to parse the instantiation as follows:

-
If the UE supports one or more versions of the Schedule Description schema with the schema version attribute, then the UE shall use the schema that has the highest schema version attribute value that is equal to or less than the value in the received schemaVersion element;

The XML schema "schema-version.xsd" is specified in Annex J.
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3gpp:metadata:2011:MBMS:scheduleDescription"xmlns:xs="http://www.w3.org/2001/XMLSchema" 

xmlns:r11="urn:3gpp:metadata:2012:MBMS:scheduleDescription"
xmlns:r12="urn:3gpp:metadata:2013:MBMS:scheduleDescription"
xmlns:r16="urn:3gpp:metadata:2019:MBMS:scheduleDescription"

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

targetNamespace="urn:3gpp:metadata:2011:MBMS:scheduleDescription"
elementFormDefault="qualified"

version="3">

<xs:import schemaLocation="Schedule-Rel-11-schema-snippet.xsd" 

namespace="urn:3gpp:metadata:2012:MBMS:scheduleDescription"/>
<xs:import schemaLocation="Schedule-Rel-12-schema-snippet.xsd" 

namespace="urn:3gpp:metadata:2013:MBMS:scheduleDescription"/>
<xs:import schemaLocation="Schedule-Rel-16-schema-snippet.xsd" 

namespace="urn:3gpp:metadata:2019:MBMS:scheduleDescription"/>
<xs:import schemaLocation="schema-version.xsd" 

namespace="urn:3gpp:metadata:2009:MBMS:schemaVersion"/>

<xs:complexType name="scheduleDescriptionType">


<xs:sequence>
<xs:element ref="sv:schemaVersion"/>
<xs:element name="serviceSchedule" maxOccurs="unbounded">



<xs:complexType>




<xs:sequence>




<xs:element name="sessionSchedule" type="reoccurenceStartStopType" minOccurs="0" maxOccurs="unbounded"/>



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





<xs:complexType>





<xs:sequence minOccurs="0">






<xs:element name="start" type="xs:dateTime"/>






<xs:element name="stop" type="xs:dateTime"/>





</xs:sequence>





<xs:attribute name="index" type="xs:unsignedInt" use="required"/>





<xs:attribute name="cancelled" type="xs:boolean"/>





</xs:complexType>




</xs:element>



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





<xs:complexType>





<xs:sequence>






<xs:element name="fileURI">





<xs:complexType>







<xs:simpleContent>







<xs:extension base="xs:anyURI">








<xs:attribute name="cancelled" type="xs:boolean"/>





</xs:extension>







</xs:simpleContent>






</xs:complexType>






</xs:element>






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


<xs:complexType>







<xs:attribute name="start" type="xs:dateTime"/>







<xs:attribute name="end" type="xs:dateTime"/>






<xs:anyAttribute processContents="skip"/>






</xs:complexType>






</xs:element>






<xs:element ref="r11:receptionFiltering" minOccurs="0"/>






<xs:element ref="sv:delimiter"/>






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




</xs:sequence>





<xs:attribute ref="r11:sessionId" use="optional"/>




<xs:attribute ref="r11:fileMD5" use="optional"/>




<xs:attribute ref="r12:unicastOnly"/>




<xs:anyAttribute processContents="skip"/>





</xs:complexType>




</xs:element>



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



</xs:sequence>




<xs:attribute name="serviceId" type="xs:anyURI"/>




<xs:attribute name="serviceClass" type="xs:string" use="optional"/>



<xs:anyAttribute processContents="skip"/>



</xs:complexType>



</xs:element>


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

</xs:sequence>


<xs:attribute name="scheduleUpdate" type="xs:dateTime"/>

<xs:attribute ref="r11:filterDescriptionReference"/>

<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="reoccurenceStartStopType">


<xs:sequence>



<xs:element name="start" type="xs:dateTime"/>



<xs:element name="stop" type="xs:dateTime"/>



<xs:element name="reoccurencePattern" type="xs:string" minOccurs="0"/>



<xs:element name="numberOfTimes" type="xs:unsignedInt" minOccurs="0"/>



<xs:element name="reoccurenceStopTime" type="xs:dateTime" minOccurs="0"/>


<xs:element name="index" type="xs:unsignedInt" minOccurs="0"/>


<xs:element ref="r11:receptionFiltering" minOccurs="0"/>



<xs:element ref="sv:delimiter"/>



<xs:element ref="r12:FDTInstanceURI" minOccurs="0"/>


<xs:element ref="r12:recurrenceAndMonitoring" minOccurs="0"/>


<xs:element ref="sv:delimiter"/>


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

</xs:sequence>


<xs:attribute ref="r12:sessionDescriptionURI"/>

<xs:attribute ref="r16:sessionDescriptionURI-2"/>

<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:element name="scheduleDescription" type="scheduleDescriptionType"/>

</xs:schema>
END OF SIXTH CHANGE

SEVENTH CHANGE: New clause 11.2A.2.4

11.2A.2.4
Release 16 Extension to Schedule Description schema

The following schema is the Release 16 extension to the Schedule Description schema. The schema file name, as referenced in the main Schedule Description schema, is Schedule-Rel-16-schema-snippet.xsd.
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema

xmlns="urn:3gpp:metadata:2019:MBMS:scheduleDescription"

xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3gpp:metadata:2019:MBMS:scheduleDescription"

elementFormDefault="qualified">

<xs:attribute name="sessionDescriptionURI" type="xs:anyURI"/>
</xs:schema>
END OF SEVENTH CHANGE
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