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FIRST CHANGE
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 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: A service for which the User Service Description contains an entry point document and all associated resources are delivered through an MBMS User Service including broadcast and unicast fallback.
Broadcast session: See 3GPP TS 22.146 [2].

Forward Error Correction (FEC): in the context of MBMS, a FEC mechanism is used at the application layer to allow MBMS receivers to recover lost SDUs
FLUTE channel: equivalent to an ALC/LCT channel
An ALC/LCT channel is defined by the combination of a sender and an address associated with the channel by the sender (RFC 3926 [9]).

Frame-packed stereoscopic 3D video: a video consisting of two views in which both views were packed into a single stream before compression.
Multicast joining: See 3GPP TS 22.146 [2].
Multicast session: See 3GPP TS 22.146 [2].
Multimedia Broadcast/Multicast Service (MBMS): See 3GPP TS 22.146 [2].
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.
MBMS over a Single Frequency Network: See 3GPP TS 25.346 [5]
MBMS User Service: The transport-level service, comprising one or more application content components, delivered by the MBMS bearer service across one or more Broadcast and/or Multicast sessions. The application content components of the MBMS User Service, in part or in whole, are provided to the MBMS application.

See 3GPP TS 22.246 [3].

MBMS user service discovery/announcement: user service discovery refers to methods for the UE to obtain the list of available MBMS user services along with information on the user service and the user service announcement refers to methods for the MBMS service provider to make the list of available MBMS user services along with information on the user service available to the UE
MBMS user service initiation: UE mechanisms to setup the reception of MBMS user service data
The initiation procedure takes place after the discovery of the MBMS user service
MBMS delivery method: mechanism used by a MBMS user service to deliver content
An MBMS delivery method uses MBMS bearers in delivering content and may make use of associated procedures.

MBMS download delivery method: delivery of discrete objects (e.g. files) by means of a MBMS download session
MBMS streaming delivery method: delivery of continuous media (e.g. real-time video) by means of a MBMS streaming session
MBMS download session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the download of content files
MBMS streaming session: time, protocols and protocol state (i.e. parameters) which define sender and receiver configuration for the streaming of content

RTP Session: The RTP and RTCP traffic sent to a specific IP multicast address and port pair (one port each for RTP and RTCP) during the time period the session is specified to exist. An RTP session is used to transport a single media type (e.g. audio, video, or text). An RTP session may contain several different streams of RTP packets using different SSRCs.

Stereoscopic 3D video: a video bitstream consisting of two views.

Unicast Bearer Service: Synonymously used as the term “UMTS Bearer Services with interactive and/or streaming traffic classes”.
FIRST CHANGE
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 11.2.1.2);

· a metadata fragment object(s) providing Initialization Segments (defined in sub-clause 11.2.1.2);

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

· a metadata fragment objects(s) 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 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 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. 
Note: This fragment is not present in Figure 5, but the r12:appService element is may be considered as a generalization of the mediaPresentationDescription element.
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 section 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 documents 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, or represent alternative but replaceable versions. The details for a generic application service are provided in section 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.

SECOND CHANGE
5.2.2.9
Application Service Description

An MBMS User Service Description may contain at most one application service fragment. 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 the manifest 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 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,
· through unicast and accessible with HTTP protocol according to clause 7.6,
THIRD CHANGE
5.7
Generic Application Service
If the USD contains an r12:appService fragment, then all resources that are directly or indirectly referenced in the application service entry point specified by the attribute shall be delivered through at least one of the delivery methods defined in the r12:appService. 
In order to support generic application services in MBMS, the USD metadata fragment shall contain a r12:appService referencing a service entry document, which is also a metadata fragment describing the service. The referenced service entry document corresponds to a document formatted according to the value of the mimeType attribute. If the USD contains a reference to an application service 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 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, Loss of Objects, and Distribution of Symbol Count Underrun for Failed Blocks QoE metrics may be used to generic application services.
FOURTH CHANGE
7.6
Unicast Fallback and Switching Between Unicast/Broadcast Reception Modes for DASH-over-MBMS User Service and Generic Application Service
7.6.1
Introduction

As conveyed by the application service document (e.g. a unified MPD in case of DASH), an  Application Service belonging to a MBMS User Service and carried by the MBMS download delivery method may be made available for unicast fallback reception should the UE move outside the MBMS coverage area of the corresponding User Service.  Subsequently, should the UE move back into MBMS coverage, it may be required by network operator policy that only broadcast reception of the Service is permitted (network policy and the means for its delivery and execution is outside the scope of this specification).  It may also be desired by the MBMS service provider that reception of individual broadcast resources are restricted by MBMS service areas.  In this specification, the MBMS User Service Bundle Description fragment is extended to support these capabilities.  The extensions comprise two parts:

1) Parameters are added to the deliveryMethod child element of the userServiceDescription element, which identify whether content requested by the client application of the MBMS client, e.g., a DASH client, is carried over unicast or broadcast transport (or both).  In addition, for application service content delivered via broadcast, the MBMS service areas in which it is restricted for reception can be specified. 

2) A new child element is added to the userServiceDescription element for providing the identities of identical and alternative versions of an application service content item which can be substituted for one another, in accordance to coverage conditions (i.e., inside or outside of MBMS coverage), or policy requirements (e.g., "only broadcast reception of content is allowed when the UE is within MBMS coverage").  In addition, a reference is provided to an Application Service Description document, that describes both broadcast and unicast resources, to enable the MBMS client to acquire this metadata fragment and subsequently passing it to the corresponding application. In the case that the application service is DASH content delivered over MBMS, the unified MPD is passed to the DASH client.

7.6.2
Extension of the deliveryMethod element

7.6.2.1
Broadcast Representation Specific Metadata

As a child element of deliveryMethod, each instance of r12:broadcastAppService denotes all  broadcast resources.  Each entry of basePattern under all r12:broadcastAppService element(s) is for use by the MBMS client to match against a portion of the entire resource URL used by the application  to request files. A match implies that the corresponding requested resource is carried over an MBMS bearer.  For example in DASH over MBMS, should the URL associated with a Segment request contain the BaseURL “http://example.com/per-3/rep-512”, and the same BaseURL value were to appear in an instance of r12:broadcastAppService.basePattern, it means that the Representation with Representation@id = ‘512’ is available over broadcast.  The basePattern value may, but is not required to, be identical to that of the Representation.BaseURL if present in the MPD.  
In addition, each r12:broadcastAppService element may contain one or more serviceArea child elements which specify the service area(s) in which the associated broadcast resources (as identified by basePattern) is delivered/accessible.  The semantics of serviceArea complies to the MBMS Service Area Identity as defined in [77], [104].  A given broadcast resource may be available in a set of service area(s) in common with, or different from, the service area(s) of any other broadcast resources.  Absence of the serviceArea element implies that the availability of the broadcast resources is not restricted by service area. The serviceArea element(s) that may be present in one instance of r12:broadcastAppService element must be a subset of the MBMS Service Area Identities included in the userServiceDescription.availabilityInfo.infoBinding.serviceArea elements for the same serviceId. When one or more serviceArea element(s) are included under one or more r12:broadcastAppService, the union of all the MBMS Service Area Identities identified by the serviceArea elements under all the r12:broadcastAppService must match the list of MBMS Service Area Identities included in the userServiceDescription.availabilityInfo.infoBinding.serviceArea elements for the same serviceId.
7.6.2.2
Unicast Resource Specific Metadata

The deliveryMethod element may also include one instance of the r12:unicastAppService element that denotes unicast resources.  Similar to r12:broadcastAppService, each entry of basePattern element under the r12:unicastAppService element is for use by the MBMS client to match against a portion of the entire file URL used by the application to request files provided in the application service document.  A match implies that the associated file is available over unicast delivery.  For example for DASH over MBMS, should the URL associated with a Segment request contain the BaseURL "http://example.com/per-3/rep-256", and the same BaseURL value were to appear  in an instance of r12: unicastAppService.basePattern, it means that the Representation with Representation@id = ‘256’ is available over unicast.  The basePattern value may, but is not required to, be identical to that of the Representation.BaseURL if present in the MPD.

7.6.2.3
Additional Points
A given resource may be delivered/available over one or both transport modes.  The broadcast version might be deemed as preferable or even required for reception, for example, in accordance to service provider policy pertaining to location of the UE with respect to MBMS coverage.

The presence of the r12:broadcastAppService and/or r12:unicastAppService element under deliveryMethod signifies that the parent MBMS User Service is an application service which contains resources delivered via broadcast and/or unicast modes.  One or both of these child elements of deliveryMethod must be present when its parent userServiceDescription element contains the r12:appService element (see clause 7.6.3).

7.6.3
Extension of the userServiceDescription element

7.6.3.0
General
Presence of the r12:appService child element of userServiceDescription indicates that the associated MBMS User Service is an application service explicitly linked to the r12:broadcastAppService and r12:unicastAppService elements under deliveryMethod.  The r12:appService element  may contain either or both the child elements identicalContent and alternativeContent.  r12:appService also has the attributes appServiceDescriptionURI and mimeType.
7.6.3.1
Identical Content

Each identicalContent element under userServiceDescription contains two or more interchangeable URLs, as indicated by the basePattern values, for  the same resources.  The implication is that the resource could be interchanged in accordance to coverage condition, policy requirements, etc.
7.6.3.2
Alternative Content

Each alternativeContent element under userServiceDescription contains two or more interchangeable URLs, as indicated by the basePattern values, corresponding to different resources available over broadcast and unicast transport but which could be substituted for one another in accordance to coverage condition, policy requirements, etc.  
In practical deployment of a DASH-over-MBMS service, eligibility for such switching may additionally require the following conditions to be met:

a) the employed media codecs and configuration information must be identical between the requested and substituted Representations,
b) the request does not contain a byte range, and
c) Segments of the alternative Representations must be time-aligned.
The UE may support the processing of the alternativeContent element.
identicalContent and/or alternativeContent may be present under the r12:appService element because Representations listed in the MPD may be encoded differently, or associated with different configurations for a given encoding scheme, as defined by their Initialization Segments (represented by Initialization Segment Description fragments).  Therefore, the mere presence of basePattern entries under r12:broadcastAppService and r12:unicastAppService does not imply that the associated Representations are automatically eligible for interchange between broadcast and unicast reception.
The alternativeContent element shall not be present if the application service is not DASH-over-MBMS.
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, may be a Media Presentation Description fragment corresponding to a unified MPD.  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 with the 3GP-DASH Release-10 profile.
Other 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.
