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[bookmark: _Toc10447684]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: An end-user service for which the entry point document is contained in the User Service Description and whereby all associated content components are delivered through one or more MBMS User Services via broadcast and/or unicast bearers.
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.
Hybrid DASH/HLS service: a media streaming service which can be consumed both by DASH clients and HLS clients.
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 provides to the end-user an application service by using one or more application content components of one or more MBMS User Services.
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, and/or delivered by the unicast bearer service. 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 group communication delivery method: delivery of group communication service data by means of the BM-SC ingesting UDP/IP packets from a group communications server and forwarding them over the MBMS path provided by the MBMS Bearer Service.
MBMS streaming delivery method: delivery of continuous media (e.g. real-time video) by means of a MBMS streaming session.
[bookmark: OLE_LINK14]MBMS Transparent delivery method: transparent delivery of application data by means of an MBMS Transparent 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.
MBMS Transparent session: time, area, protocols, and protocol state (i.e. parameters) which define sender and receiver configuration for the transparent delivery of application data flows.
Partial-File-Accept Request: HTTP GET request that includes a partial-accept header in the HTTP request header.
Receive Only Mode: See 3GPP TS 23.246 [4].
Receive-Only-Mode (ROM) service: A type of eMBMS broadcast service receivable by a UE configured in Receive Only Mode. A TMGI associated with a ROM service shall contains a standardized [MCC+MNC] value. See Annex E of 3GPP TS 23.246 [4] and TS 24.116 [131] for further details on Receive Only Mode.
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".
NEXT CHANGE:
[bookmark: _Toc10447685]3.2	Abbreviations
For the purposes of the present document, abbreviations given in 3GPP TR 21.905 [1] and the following apply:
ADPD	Associated Delivery Procedure Description
ADU	Application Data Unit
ALC	Asynchronous Layered Coding
API	Application Programming Interface
AS	Application Server
AVC	Advanced Video Coding
BM-SC	Broadcast-Multicast - Service Centre
CC	Congestion Control
CPB	Coding Picture Buffer
CVS	Coded Video Sequence
DASH	Dynamic Adaptive Streaming over HTTP
ERT	Expected Residual Time
ESI	Encoding Symbol ID
FDT	File Delivery Table
FLUTE	File deLivery over Unidirectional Transport
FMT	Feedback Message Type
GCS	Group Communication Service
GCSE	Group Communication Service Enabler
HDR	High Dynamic Range
HDTV	High-DefinitionTeleVision
HEVC	High Efficiency Video Coding
HLS	HTTP Live Streaming
IANA	Internet Assigned Numbers Authority
IDR	Instantaneous Decoding Refresh
IRAP	Intra Random Access Point
ISD	Initialization Segment Description
LCT	Layered Coding Transport
LI	Leap Indicator
MBMS SAI	MBMS Service Area Identity
MCPTT	Mission Critical Push to Talk
MIME	Multipurpose Internet Mail Extensions
MMS	Multimedia Messaging Service
MooD	MBMS operation on Demand
MPD	Media Presentation Description
MSK	MBMS Service Key
MTK	MBMS Traffic Key
MUK	MBMS User Key
NAL	Network Abstraction Layer
NTP	Network Time Protocol
OMNA	Open Mobile Naming Authority
PAC	Proxy Auto-Config
PSS	Packet-switched Streaming Service
PTT	Push To Talk
RASL	Random Access Skipped Leading picture
ROM	Receive-Only-Mode
SA File	Service Announcement File
SACH	Service Announcement CHannel
SBN	Source Block Number
SCT	Sender Current Time
SEI	Supplemental Enhancement Information
SNTP	Simple Network Time Protocol
TMGI	Temporary Mobile Group Identity
TOI	Transport Object Identifier
TSI	Transport Session Identifier
UHD	Ultra High Definition
URL	Uniform Resource Locator
USBD	User Service Bundle Description 
USD	User Service Description
UTC	Universal Time Coordinated
VCL	Video Coding Layer
VR	Virtual Reality

NEXT CHANGE:
[bookmark: _Toc26286419]5.6	3GP-DASH and MBMS
The 3GPP Dynamic Adaptive Streaming over HTTP (3GP-DASH) as defined in 3GPP TS 26.247 [98] specifies formats and methods that enable the delivery of streaming service(s) from standard HTTP servers to 3GP-DASH client(s).  It specifies the description of a collection of Media Segments and auxiliary metadata (all referenced by HTTP-URLs) through a Media Presentation Description (MPD). In addition, ISO/IEC 23009-1 [116] defines DASH services.
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 3GP-DASH Segments, Media Presentation Descriptions, as well as other objects referenced in the MPD as defined in [98].
In order to support 3GP-DASH Streaming in MBMS, the USBD metadata fragment for a service shall contain either or both a r9:mediaPresentationDescription element referencing an MPD, and a r12:appService referencing an MPD, which is also a metadata fragment describing the service. The referenced MPD corresponds to a metadata fragment as defined in [98]. If the USBD contains a reference to an MPD containing broadcast Representation(s), 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)	If objects are not already provided during MBMS User Service Announcement, the MBMS download session shall deliver objects that are referenced by the MPD, all updates of the MPD and objects that are referenced by any update of the MPD, which are not already provided during MBMS User Service Announcement. 
3)	If a Segment is delivered as a FLUTE object then all of the following shall hold:
a)	The MBMS download session shall deliver segments such that the last packet of the delivered object is available at the UE latest at its segment availability start time as announced in the MPD.
b)	The Content-Location element in the FDT for the delivered object shall match the Segment URL in the MPD.
4)	If an MPD update (with or without a metadata envelope) is delivered as a FLUTE object then all of the following shall hold: 
c)	The URL of the delivered object shall match the URI of the appropriate referenced MPD.
d)	The MPD update shall be a valid update to a previously delivered MPD or an MPD delivered during MBMS User Service Announcement. 
5)	If an Initialization Segment (with or without a metadata envelope) is delivered as a FLUTE object then the URI of the delivered object shall match the appropriate reference in the MPD.
6)	If any other resource in the MPD is delivered (e.g. xlinked resource, metrics, etc.) then
e)	The Content-Location element in the FDT Instance for the delivered object shall match the URL of the object in the MPD.
[bookmark: _GoBack]f)	The MBMS download session shall deliver objects such that the last packet of the delivered object is available at the UE latest at the earliest time a 3GP-DASH client operating on the delivered MPD sequence may ask for the resource. 

In the case a real-time streaming service is provided as 3GP-DASH streaming over MBMS, then the MPD@type (attribute ‘type’ of the MPD) shall be set to "dynamic", i.e. this indicates that the segments get available over time, latest at its announced segment availability start time.  When MPD@minimumUpdatePeriod (attribute ‘minimumUpdatePeriod’ of the MPD) is present, then the UE should expect MPD updates to be sent in the FLUTE session with the media segments and treat these updates as defined in step 4 above.
The objects delivered with the MBMS download delivery method shall be formatted according to the announcement in the MPD. The MPD and the described Media Presentation should conform to a profile specified in [98].
In addition, in order to support CMAF based clients and to not only serve DASH clients, but also HLS clients, content may be distributed according to the DASH profile for CMAF content as defined in ISO/IEC 23009-1 [116]. In this case, the MBMS client can convert the MPD on the fly to an HLS Playlist or to any other streaming format manifest.
Furthermore, the Media Presentation Description fragment may contain reference(s) to Initialization Segment Description fragment(s) whose content is an Initialization Segment as defined in [98].
The r9:mediaPresentationDescription element refers to an MPD which describes only the Representation(s) available over the MBMS bearer(s), and shall be used by UEs complying to previous versions of this specification.
The r12:appService element may refer to a unified MPD which describes Representations available for both broadcast and unicast reception, and shall be used by UEs compliant to this specification. If r12:appService element is absent, and r9:mediaPresentationDescription element is present, then a UE complying with this release of the specification shall use the r9:mediaPresentationDescription. This case also applies to UE compliant to the current release of this specification, deployed in networks of a previous releases not having r12:appService element defined. In practical deployments, different subsets of the Representations described by the unified MPD and referenced by such r12:appService may be specified for 
-	broadcast only availability 
-	both unicast and broadcast availability,
-	unicast only availability and the Representation is redundant in broadcast coverage, i.e. the usage of these resources does not provide an improved user experience. As an example, this may be a lower bitrate Representation of a media component for which a higher bitrate is available over broadcast, and
-	unicast always availability and the Representation is supplementary in broadcast coverage, i.e. even in broadcast coverage these resources provide an improved user experience. As an example, this may be a secondary language that is only accessible over unicast.
For more details on consistent signalling for resources in hybrid service offerings, refer to clause 7.6.
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 3GP-DASH formatted file is protected using the Protection of Download Data as described in [20].
As this protection mechanism is performed in the underlying layer of the 3GP-DASH client it is transparent to 3GP-DASH client and not reflected in the MPD associated to the 3GP-DASH representation.
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, Loss of Objects, and Distribution of Symbol Count Underrun for Failed Blocks QoE metrics are relevant to 3GP-DASH over MBMS.
QoE reporting can also be activated on DASH level as specified in clause 10 or Annex F of [98], and reporting shall in such case be done according to [98].
NOTE:	One way of supporting the delivery of a subset of the nominally requested content by the 3GP-DASH client which indicates explicit willingness to accept such incomplete content, and based on a specific UE implementation architecture, is described in clause 7.2.3 of TR 26.946 [110].
Media decoders for 3GP-DASH streaming as defined in this clause delivered over MBMS are specified in clause 10 of this specification. 
3GP-DASH streaming may also be switched from MBMS to unicast. In the case of PSS-based delivery, the media decoders for 3GP-DASH are specified in clause 7.3.6 of [98].
Service interactivity functionality may be supported in a DASH-over-MBMS service. If supported, such functionality shall be implemented in accordance to TS 26.247 [98] as follows:
-	by the BM-SC: delivery of interactivity event signaling as described in [98], clause 15, and
-	by the 3GP-DASH client: processing of interactivity event signaling, and forwarding of event metadata to the subscribing service interactivity application, as described in [98], clause 15.

NEXT CHANGE:
[bookmark: _Toc10448121]J.1	User Service Description schema
This clause specifies the main USD Schema according to the current release. In addition to clause 11.2.1 specifying the USD schema content, additional requirements are included in this clause to ensure backward and forward compatibility.
In this version of the specification the network shall set the schemaVersion element, defined as a child of bundleDescription element, to 45.
The schema version attribute (part of the schema instruction) shall be included in the UE schema and the network schema.
NOTE 1:	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 USD compliant to this schema, it shall determine the USD schema version required to parse the USD instantiation as follows:
-	If the UE supports one or more versions of the USD schema with the schema version attribute, then the UE shall use the USD schema that has the highest schema version attribute value that is equal to or less than the value in the received schemaVersion element;
-	Otherwise, if the UE supports a USD schema without a schema version attribute, or all of its USD schemas with the schema version attribute have a value greater than the value received in the schemaVersion element, then the UE shall use its USD schema without a version attribute.
NOTE 2:	To avoid a schema validation error (Unique Particle Attribution rule) if an optional element from another namespace is specified just prior to the xs:any namespace="##other"  instructions (3 instances in the USD schema), a schemaVersion element is defined as the last child of the root element (bundleDescription element), and a delimiter element is specified preceding the 2 other occurrences of xs:any instructions. These 2 elements are defined in clause J.2, and the schema file name is "schema-version.xsd".
Release 12 USD extension schema may be extended in future release of this specification. The version of the Release 12 USD extension (as identified by the version attribute in the Rel-12 extension schema, see 11.2.1.2) that shall be selected by the UE depends on the main USD schema version (as identified by the version attribute in the main USD schema) selected by the UE according to the requirements above. The following table shows which version of the Release 12 USD extension schema is to be used depending on which version of the main USD schema version is selected at the UE.
The Release 14 USD extension schema may also be extended in future release of this specification. The version of the Release 14 USD extension (as identified by the version attribute in the Rel-14 extension schema, see 11.2.1.2) that shall be selected by the UE depends on the main USD schema version (as identified by the version attribute in the main USD schema) selected by the UE according to the requirements above. The following table shows which version of the Release 14 USD extension schema is to be used depending on which version of the main USD schema version is selected at the UE.
Table J1-1: Release 12 and Release 14 USD extension schema version selection
	Main USD Schema version selected
	Release 12 USD Extension schema version
	Release 14 USD Extension schema version

	1
	Not applicable
	Not applicable

	2
	1
	Not applicable

	3
	1
	1

	4
	1
	1

	5
	1
	1



Release 15 USD extension schema may be extended in future release of this specification. The version of the Release 15 USD extension (as identified by the version attribute in the Rel-15 extension schema, see 11.2.1.2) that shall be selected by the UE depends on the main USD schema version (as identified by the version attribute in the main USD schema) selected by the UE according to the requirements above. The following table shows which version of the Release 15 USD extension schema is to be used depending on which version of the main USD schema version is selected at the UE.
Table J1-1a: Release 15 USD extension schema version selection
	Main USD Schema version selected
	Release 15 USD Extension schema version

	3
	Not applicable

	4
	3

	5
	3



The schema file names associated to the USD schemas specified in sub-clause 11.2.1 are as follows:
-	Release 7 extension schema: USD-Rel-07-schema-snippet.xsd
-	Release 8 extension schema: USD-Rel-08-schema-snippet.xsd
-	Release 9 extension schema: USD-Rel-09-schema-snippet.xsd
-	Release 12 extension schema: USD-Rel-12-schema-snippet.xsd
-	Release 14 extension schema: USD-Rel-14-schema-snippet.xsd
-	Release 15 extension schema: USD-Rel-15-schema-snippet.xsd
The file name for the main USD schema (as defined below) is "USD-schema-main.xsd".

User Service Description
<?xml version="1.0" encoding="UTF-8"?>
<xs:schema 
	xmlns="urn:3GPP:metadata:2005:MBMS:userServiceDescription"
	xmlns:xs="http://www.w3.org/2001/XMLSchema"
	xmlns:r7="urn:3GPP:metadata:2007:MBMS:userServiceDescription"
	xmlns:r8="urn:3GPP:metadata:2008:MBMS:userServiceDescription"
	xmlns:r9="urn:3GPP:metadata:2009:MBMS:userServiceDescription"
	xmlns:r12="urn:3GPP:metadata:2013:MBMS:userServiceDescription"
	xmlns:r14="urn:3GPP:metadata:2017:MBMS:userServiceDescription"
	xmlns:r15="urn:3GPP:metadata:2018:r15:MBMS:userServiceDescription"
	xmlns:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion"
	targetNamespace="urn:3GPP:metadata:2005:MBMS:userServiceDescription"
	elementFormDefault="qualified"
	version="45">

<xs:import schemaLocation="USD-Rel-07-schema-snippet.xsd" namespace="urn:3GPP:metadata:2007:MBMS:userServiceDescription"/>
<xs:import schemaLocation="USD-Rel-08-schema-snippet.xsd" namespace="urn:3GPP:metadata:2008:MBMS:userServiceDescription"/>
<xs:import schemaLocation="USD-Rel-09-schema-snippet.xsd" namespace="urn:3GPP:metadata:2009:MBMS:userServiceDescription"/>
<xs:import schemaLocation="USD-Rel-12-schema-snippet.xsd"  namespace="urn:3GPP:metadata:2013:MBMS:userServiceDescription"/>
<xs:import schemaLocation="USD-Rel-14-schema-snippet.xsd"  namespace="urn:3GPP:metadata:2017:MBMS:userServiceDescription"/>
<xs:import schemaLocation="USD-Rel-15-schema-snippet.xsd"  namespace="urn:3GPP:metadata:2018:r15:MBMS:userServiceDescription"/>
<xs:import schemaLocation="schema-version.xsd" 
namespace="urn:3gpp:metadata:2009:MBMS:schemaVersion"/>

	<xs:element name="bundleDescription" type="bundleDescriptionType"/>
	<xs:complexType name="bundleDescriptionType">
	<xs:sequence>
		<xs:element name="userServiceDescription" type="userServiceDescriptionType" maxOccurs="unbounded"/>
		<xs:element ref="r7:initiationRandomization" minOccurs="0"/>
		<xs:element ref="r7:terminationRandomization" minOccurs="0"/>
		<xs:element ref="sv:schemaVersion"/>
		<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
	</xs:sequence>
	<xs:attribute name="fecDescriptionURI" type="xs:anyURI" use="optional"/>
	<xs:anyAttribute processContents="skip"/>
	</xs:complexType>
	<xs:complexType name="userServiceDescriptionType">
	<xs:sequence>
		<xs:element name="name" type="nameType" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element name="serviceLanguage" type="xs:language" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element name="requiredCapabilities" type="requirementsType" minOccurs="0"/>
		<xs:element name="deliveryMethod" type="deliveryMethodType" maxOccurs="unbounded"/>
		<xs:element name="accessGroup" type="accessGroupType" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element ref="r7:serviceGroup" minOccurs="0"/>
		<xs:element ref="r7:initiationRandomization" minOccurs="0"/>
		<xs:element ref="r7:terminationRandomization" minOccurs="0"/>
		<xs:element ref="r8:Registration" minOccurs="0"/>
		<xs:element ref="r9:mediaPresentationDescription" minOccurs="0"/>
		<xs:element ref="r9:schedule" minOccurs="0"/>
		<xs:element ref="r9:availabilityInfo" minOccurs="0"/>
		<xs:element ref="sv:delimiter"/>
		<xs:element ref="r12:appService" minOccurs="0"/>
		<xs:element ref="r12:KeepUpdatedService" minOccurs="0"/>
		<xs:element ref="r12:mooDConfiguration" minOccurs="0" maxOccurs="1"/>
		<xs:element ref="r12:consumptionReporting" minOccurs="0" maxOccurs="1"/>
		<xs:element ref="sv:delimiter"/>
		<xs:element ref="r15:ROMSvcRfParams" minOccurs="0"/>
		<xs:element ref="sv:delimiter"/>
		<xs:element ref="r12:appService" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element ref="sv:delimiter"/>
		<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
	</xs:sequence>
	<xs:attribute name="serviceId" type="xs:anyURI" use="required"/>
	<xs:attribute ref="r7:serviceClass"/>
	<xs:attribute ref="r14:romService"  use="optional"/><xs:attribute name="r14:romService" type="boolean" use="optional"/>
	<xs:anyAttribute processContents="skip"/>
	</xs:complexType>
	<xs:complexType name="accessGroupType">
	<xs:sequence>
		<xs:element name="accessBearer" type="xs:string" maxOccurs="unbounded"/>
	</xs:sequence>
	<xs:attribute name="id" type="accessGroupIdType" use="required"/>
	</xs:complexType>
	<xs:complexType name="deliveryMethodType">
	<xs:sequence>
		<xs:element ref="r7:unicastAccessURI" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element ref="r8:alternativeAccessDelivery" minOccurs="0"/>
		<xs:element ref="sv:delimiter"/>
		<xs:element ref="r12:broadcastAppService" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element ref="r12:unicastAppService" minOccurs="0"/>
		<xs:element ref="r12:appComponent" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element ref="r12:serviceArea" minOccurs="0" maxOccurs="unbounded"/>
		<xs:element ref="sv:delimiter"/>
		<xs:element ref="r15:supplementaryUnicastAppService" maxOccurs="unbounded"/>
		<xs:element ref="sv:delimiter"/>
		<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>
	</xs:sequence>
	<xs:attribute name="accessGroupId" type="accessGroupIdType" use="optional"/>
	<xs:attribute name="associatedProcedureDescriptionURI" type="xs:anyURI" use="optional"/>
	<xs:attribute name="protectionDescriptionURI" type="xs:anyURI" use="optional"/>
	<xs:attribute name="sessionDescriptionURI" type="xs:anyURI" use="required"/>
	<xs:attribute name="accessPointName" type="xs:anyURI" use="optional"/>
	<xs:attribute name="group" type="xs:unsignedByte" use="optional"/>
	<xs:attribute name="PLMN" type="xs:string" use="optional"/>
	 <xs:attribute name="p-serviceArea" type="p-serviceAreaType" use="optional"/>
	<xs:attribute ref="r12:inbandMetadata"/>
	<xs:anyAttribute processContents="skip"/>
	</xs:complexType>
	<xs:simpleType name="p-serviceAreaType">
	<xs:list itemType="xs:unsignedShort"/>
	</xs:simpleType>
	<xs:complexType name="nameType">
	<xs:simpleContent>
		<xs:extension base="xs:string">
		<xs:attribute name="lang" type="xs:language" use="optional"/>
		</xs:extension>
	</xs:simpleContent>
	</xs:complexType>
	<xs:simpleType name="accessGroupIdType">
	<xs:restriction base="xs:nonNegativeInteger"/>
	</xs:simpleType>
	<xs:complexType name="requirementsType">
	<xs:sequence>
		<xs:element name="feature" type="xs:unsignedInt" maxOccurs="unbounded"/>
	</xs:sequence>
	</xs:complexType>
</xs:schema>

NEXT CHANGE:
[bookmark: _Toc26286815]L.2.1	Introduction
The function of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network and the associated service access information (e.g., FLUTE session parameters, TMGI, file repair servers, etc.) for MBMS User Services of interest. Among others, the UE needs the service access information to initiate the reception of a particular MBMS User Service and to find the data of associated with the MBMS User Service on the radio interface. 
In a typical deployment scenario that is covered by this profile, the MBMS metadata fragments are announced to the UEs in advance of a MBMS session. UEs monitor with a certain periodicity a Service Announcement Channel and stores received metadata for potential later usage, so that UEs have in most cases all relevant access information when the UE wants to activate reception of an MBMS User Service. There are also use cases where it is necessary to update the metadata fragments during, and sometimes after, the completion of MBMS file download delivery.
Clause 5.2 of this specification defines multiple optional features, such as Service Announcement over MBMS and unicast bearers. The present clause specifies one profile for Service Discovery / Announcement over MBMS bearer services. The intention of this profile is to limit the number of optional features and to define the set of provided metadata fragments.
This section profiles Service Announcement over MBMS bearers as described in clause 5.2.3 by defining a Service Announcement Channel (SACH). The profile describes how the MBMS metadata (as defined in clause 5.2.2) defines the User Service access information to enable UEs to receive MBMS User Services for Live DASH, Live HLS, Live hybrid DASH/HLS service  or Non-Real-Time file delivery. 
NEXT CHANGE:
[bookmark: _Toc26286817]L.2.3	Service Announcement (SA) File structure
Service announcement metadata shall be transported via MBMS Download Delivery. A Service Announcement file (SA file) shall be formatted as an aggregated Multipart MIME file of multipart/related type as defined in clause 5.2.6. All metadata fragments of one MBMS User Server shall be contained within the same SA file. The SA file may contain metadata fragments of more than one MBMS User Service. 
An SA file shall be uniquely identified by its URL, and provided as the value of the Content-Location field in FDT Instances. Its MIME type is provided as value of the Content-Type field in FDT Instances. When a USBD or any other metadata fragment of an MBMS User Service is updated, an updated SA file shall be transmitted with a new Content-MD5 value in the FLUTE FDT Instance describing the file with the same URL. The UE shall use the Content-MD5 to identify new SA File versions.
The SA file shall contain exactly one metadata envelope, and for each service, at least an USBD (with one userServiceDescription element), one Session Decription, and one Schedule Description fragment. Optionally, the SA file may contain Associated Delivery Procedure Description (ADPD). For DASH services, the SA file may further contain the Media Presentation Description (MPD) and all Initialization Segment Description (ISD) metadata fragments of the MBMS User Service. For HLS services, the SA file may further contain the master playlist and all Media Initialization Section fragments of the MBMS User Service. 
Some metadata fragments may be added and / or updated in-band with the content as defined in clause L.2.8. When metadata fragments are referenced, but not delivered within the SA file, such as the case of the Associated Delivery Procedure Description, the metadata fragments shall be provided as in-band fragments as defined in clause L.2.8. The SA file might not include Associated Delivery Procedure Description (ADPD) fragments in multiple BMSC deployments where different serviceURLs are used to direct file repair and reception reporting to different services on each BM-SC.
The metadata envelope shall be included as the root body part on the SA file and shall include a list of item child elements, with one item instance for every included metadata fragment. The metadataURI attribute of a given item element shall represent a unique and absolute HTTP URL referencing the metadata fragment associated with that item. The metadata envelope in the SA file shall not include the metadataFragment element, i.e., the metadata envelope does not embed a metadata fragment, as described in section 11.1.4. This is shown in the example in clause L.2.10.
The SA file should contain all DASH Initialization Segment Description metadata fragments, which are referenced by all broadcast Representations on any Media Presentation Description fragment, referenced by r9:mediaPresentationDescription element, included in the SA file. Any Initialization Segment Description fragment in the SA file shall be base64 encoded. The URL in the metadataURI in the metadata envelope and the Content-Location field in the Multipart MIME boundary header shall contain the same Initialization Segment Description URL, which is included in the MPD to reference the ISD.
The SA file should contain all HLS Media Initialization Section metadata fragments, which are referenced by the broadcasted media playlists. Any Media Initialization Section fragment in the SA file shall be base64 encoded. The URL in the metadataURI in the metadata envelope and the Content-Location field in the Multipart MIME boundary header shall contain the same Media Initialization Section URL, as given in the media playlists.
The SA file shall be compressed using the RFC 1952 [42] content/transport encoding for transmission and shall have a .gzip file extension. The multipart MIME file shall be carried as a compressed (gzipped) file and uncompressed by the MBMS client, i.e., FLUTE level compression is not to be used.
As allowed in RFC1952, the gzip file format shall include the original file name and the FLG.FNAME flag shall be set to true. This allows for the uncompressed file name to be signaled in gzip files.
NEXT CHANGE:
[bookmark: _Toc26286818]L.2.4	Metadata Envelope
The metadata envelope provides references to all metadata fragments within the same SA file document via the metadataURI attribute, each instance of which shall be unique and represents an absolute HTTP URL. 
When delivering metadata fragments in-band (see clause L.2.8), the metadata fragments may be embedded in or referenced by metadata envelopes (see clause 11.1.4). In-band metadata fragments shall be sent on the FLUTE session of a MBMS User Service together with the actual content for that MBMS User Service, not on the SACH.
The validity time, defined by the validFrom and validUntil attributes for all metadata fragments of the same MBMS User Service shall be identical to ensure that all fragments of that the User Service are valid for the same period. Therefore, an MBMS User Service is valid only during the period between validFrom and validUntil identically defined for all fragments describing that User Service. 
The validFrom and validUntil attributes in the following required metadata fragments define when a service is valid: {USBD, Session Description, Schedule Description} for file delivery services, and {USBD, Session Description, Schedule Description, Media Presentation Description, Initialization Segment Description(s)} for DASH services and {USBD, Session Description, Schedule Description, HLS master playlist, Media Initialization Section(s)} for HLS services; a service is valid (fully defined) only if each of these fragments is available during the common validity period. Note that the validity of the ADPD is not considered as it is not critical for service reception, and it might be delivered in-band only. The aligned validity information shall include the ADPD back-off and random period such that a validUntil occurring before the ADPD’s validity period is over will not unintentionally expire the service and thus abort the ADPD procedures.
The validUntil value for a metadata fragment may be adjusted without an increment to the version value for that fragment. When this occurs the BM-SC shall deliver the file with an updated MD5 checksum.  Upon detecting the MD5 value change, the MBMS client shall parse the metadata envelope for the corresponding fragments and update the validUntil and version values that have changed.
If the version does not change, the UE only needs to update the validity information and does not need to overwrite the fragment if the version did not change. If the fragment has changed and needs to be overwritten, a new version number shall be signaled in the envelope.
The system shall assign relatively short validUntil in the future for all fragments and it shall also periodically update the validUntil for all fragments to a new short time in the future to ensure proper memory management on the UEs. Only when the validUntil for the fragments of a User Service have elapsed should the UE safely delete those metadata fragments and therefore delete the associated MBMS User Service. If signaling an MBMS User Service deletion is desired before the currently defined validUntil for that service, the system shall setting the validUntil for all fragments of that MBMS service to a time in the past.
Version management is handled in such a way that the system shall ensure version numbers are always increasing. When a version number change is required for a given metadata fragment, the system shall send a new version of that fragment, both in-band and via the SACH in the Multipart MIME file. 
The system shall describe and signal only one version of each metadata fragment at any point in time.  The eMBMS client shall also only maintain the fragment of the highest version for each metadata fragment with the earlier version removed from the MBMS client storage.

NEXT CHANGE:
[bookmark: _Toc10448148]L.2.5	User Service Bundle Description Fragment
The MBMS User Service Bundle Description (USBD) describes only a single user service in the Multipart MIME file. There shall be one userServiceDescription element per USBD. To announce multiple MBMS User Services, there shall be separate USBD instances for each MBMS User Service within the Multipart MIME file.
Each MBMS User Service instance is described through the following metadata fragments. For each MBMS User Service instance, exactly one bundleDescription element shall be present, which shall contain exactly one userServiceDescription element. The userServiceDescription element shall contain exactly one deliveryMethod element and exactly one r9:schedule element. The deliveryMethod element references a Session Description in the form of an SDP file, which shall describe one MBMS Download Delivery Session. 
The USBD shall contain the requiredCapabilities element with its feature child element. The feature element value shall be set to "22", which identifies the "MBMS User Service Discovery / Announcement Profile 1a", as defined in clause 11.9. 
In case of Live DASH services, the userServiceDescription element shall also contain exactly one r9:mediaPresentationDescription element, which references a DASH Media Presentation Description (MPD).
In case of Live DASH services, the userServiceDescription element may also contain one r12:appService element, with a MIME type containing  "application/dash+xml", which references a unified MPD (see subclause 7.6).
In case of Live DASH services based on a CMAF profile, the userServiceDescription element may also contain one r12:appService element, with a MIME type containing  "application/dash+xml profiles=' urn:mpeg:dash:profile:cmaf:2019'" or a compatible signaling, which references a DASH Media Presentation that conforms to DASH Profile for CMAF content as defined in ISO/IEC 23009-1. An MBMS client may implement an operation as defined in TS 26.347 [X], clause 7.8 in order to serve either a DASH client, or a HLS client by converting the MPD into an HLS play list on the fly or both type of clients.
In case of Live HLS services, the userServiceDescription element shall also contain exactly one r12:appService element with the mimeType attribute set to "application/vnd.apple.mpegurl", which references an HLS master playlist [x].
In case of hybrid Live DASH/HLS services, the userServiceDescription element:
-	shall contain exactly one r9:mediaPresentationDescription element, which references a DASH Media Presentation Description (MPD);
-	may contain one r12:appService element, with a MIME type containing  "application/dash+xml", which references a unified MPD (see subclause 7.6); and
-	shall contain exactly one r12:appService element with the mimeType attribute set to "application/vnd.apple.mpegurl", which references an HLS master playlist [x].
The USBD fragment may contain an r9:availabilityInfo element, with one or more infoBinding elements. The infoBinding element shall contain the child elements radioFrequency and serviceArea. If the r9:availabilityInfo element is absent, then the device shall assume that the corresponding MBMS User Service offering is not geographically constrained within the service area footprint of the MBMS service operator.
For this service announcement profile and for E-UTRAN, the UE shall ignore the radioFrequency child element. Instead, the UE shall read and use the radio frequency from the E-UTRAN System Information Block 15 (SIB), which provides the binding between the frequency agnostic Service Area ID (SAI) and the radio frequency.
This is the list of supported attributes and elements:
-	Mandatory
-	bundleDescription.sv:schemaVersion
-	set as specified for the schema version in use
-	bundleDescription.userServiceDescription 
-	bundleDescription.userServiceDescription.serviceId 
-	bundleDescription.userServiceDescription.r7:serviceClass
-	bundleDescription.userServiceDescription.deliveryMethod
-	bundleDescription.userServiceDescription.deliveryMethod@sessionDescriptionURI
-	bundleDescription.userServiceDescription.deliveryMethod.sv:delimiter
-	set to 0 and positioned as specified by the schema version in use
-	bundleDescription.userServiceDescription.requiredCapabilities
-	bundleDescription.userServiceDescription.requiredCapabilities.feature
-	bundleDescription.userServiceDescription.r9:schedule 
-	bundleDescription.userServiceDescription.sv:delimiter
-	set to 0 and positioned as specified by the schema version in use
-	Mandatory for DASH services
-	bundleDescription.userServiceDescription.r9:mediaPresentationDescription
Optional for DASH services
-	bundleDescription.userServiceDescription.r12:appService
-	Mandatory for HLS services
-	bundleDescription.userServiceDescription. r12:appService
-	Optional
-	bundleDescription.userServiceDescription.name 
-	bundleDescription.userServiceDescription.serviceLanguage
-	bundleDescription.userServiceDescription.r9:availabilityInfo
-	bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.serviceArea
-	A list of serviceArea advertises SAIs where the service is available – requires SIB15 support
-	bundleDescription.userServiceDescription.r9:availabilityInfo.infoBinding.radioFrequency
-	Includes at least one radioFrequency
-	bundleDescription.userServiceDescription.deliveryMethod
-	bundleDescription.userServiceDescription.deliveryMethod@associatedProcedureDescriptionURI
-	bundleDescription.userServiceDescription.deliveryMethod@accessPointName
-	accessPointName – may be set to the same value for all services
-	bundleDescription.userServiceDescription.deliveryMethod.r12:broadcastAppService

This is the list of not supported attributes and elements: 
-	bundleDescription@fecDescriptionURI.
-	bundleDescription.userServiceDescription@accessGroup
-	bundleDescription.userServiceDescription.serviceGroup
-	bundleDescription.initializationRandomization
-	bundleDescription.terminationRandomization
-	bundleDescription.userServiceDescription.initializationRandomization
-	bundleDescription.userServiceDescription.terminationRandomization
-	bundleDescription.userServiceDescription.r8:Registration
-	bundleDescription.userServiceDescription.deliveryMethod@accessGroupID
-	bundleDescription.userServiceDescription.deliveryMethod@protectionDescriptionURI
-	bundleDescription.userServiceDescription.deliveryMethod.r8:alternativeAccessDelivery
-	bundleDescription.userServiceDescription.deliveryMethod.r12: broadcastAppService.serviceArea
-	bundleDescription.userServiceDescription.deliveryMethod.r12:broadcastAppService
-	bundleDescription.userServiceDescription.deliveryMethod.r12:unicastAppService
-	bundleDescription.userServiceDescription.deliveryMethod.r12:appComponent
-	bundleDescription.userServiceDescription.deliveryMethod.r12:serviceArea
-	bundleDescription.userServiceDescription.deliveryMethod@r12:inbandMetadata
-	bundleDescription.userServiceDescription.r12:appService.identicalContent
-	bundleDescription.userServiceDescription.r12:appService.alternativeContent
-	bundleDescription.userServiceDescription.r12:KeepUpdatedService
NEXT CHANGE:
[bookmark: _Toc10448154]L.3	MBMS User Service Discovery / Announcement Profile 1b
The function of Service Discovery is to allow UEs to find the available MBMS User Services defined on the MBMS enabled network and the associated service access information (e.g. FLUTE session parameters, TMGI, file repair servers, etc.) for MBMS User Services of interest. The UE needs the service access information to initiate the reception of a particular MBMS User Service, and to find the data associated with the MBMS User Service on the radio interface.
The Service Announcement Profile defined in this clause follows the principles of the Service Announcement Profile 1a as defined in clause L.2 with the following constraints:
-	Service Announcement metadata fragments shall be delivered as one SA file. 
-	In the case of Live DASH Services (including one conforming to the DASH Profile for CMAF content), the SA file shall contain the Media Presentation Description (MPD) fragment for the MBMS User Service. , referenced by the r9:mediaPresentationDescription element in the USBD. If the USBD also references an unified MPD with the r12:appService element, the SA file shall also contain the unified MPD fragment.
-	In the case of Live HLS Services, the SA file shall contain the HLS master playlist fragment for the MBMS User Service, referenced by the r12:appService element in the USBD.
-	In the case of Live hybrid DASH/HLS Services, the SA file shall contain:
-	the Media Presentation Description (MPD) fragment for the MBMS User Service, referenced by the r9:mediaPresentationDescription element;
-	the unified MPD fragment, if the USBD also references an unified MPD with the r12:appService element; and 
-	the HLS master playlist fragment for the MBMS User Service, referenced by the r12:appService element in the USBD.
-	In case of Live DASH Services, the SA file shall contain (all) needed Initialization Segment Description (ISD) fragments for the MBMS User Service. 
-	In case of Live HLS Services, the SA file shall contain (all) needed Media Initialization Section ([x]) fragments for the MBMS User Service.
-	In case of Live hybrid DASH/HLS Services, the SA file shall contain (all) needed initialization fragments for the MBMS user service, used as Initialization Segment Description (ISD) by the DASH clients, and used as Media Initialization Section by the HLS clients.
-	Each In-Band Fragment shall be embedded in one Metadata Envelope as defined in clause 11.1.4. Each metadata envelope shall contain exactly one metadata fragment. 
-	The feature child element of the requiredCapabilities element shall have the value "23", corresponding to the "MBMS User Service Discovery / Announcement Profile 1b", as defined in clause 11.9. 

