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3.2
Abbreviations

For the purposes of the present document, abbreviations given in 3GPP TR 21.905 [1] and the following apply:

ALC
Asynchronous Layered Coding

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

DIMS
Dynamic and Interactive Multimedia Scenes
ERT
Expected Residual Time

ESI
Encoding Symbol ID

FDT
File Delivery Table

FLUTE
File deLivery over Unidirectional Transport
FMT
Feedback Message Type
HDTV
High-DefinitionTeleVision
HEVC
High Efficiency Video Coding
IANA
Internet Assigned Numbers Authority
IDR
Instantaneous Decoding Refresh
IRAP
Intra Random Access Point

LCT
Layered Coding Transport
LI
Leap Indicator

MBMS SAI
MBMS Service Area Identity
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 Abstration Layer
NTP
Network Time Protocol

OMNA
Open Mobile Naming Authority

PAC
Proxy Auto-Config
PSS
Packet-switched Streaming Service

RASL
Random Access Skipped Leading picture
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
USBD
User Service Bundle Description 
USD
User Service Description
UTC
Universal Time Coordinated
VCL
Video Coding Layer
	Third Change


8.1
Introduction

The purpose of the MBMS streaming delivery method is to deliver continuous multimedia data (i.e. speech, audio, video and scene updates) over an MBMS bearer. Using MBMS Streaming delivery on unicast is defined in clause 8.5. This delivery method complements the download delivery method which consists of the delivery of files. The streaming delivery method is particularly useful for multicast and broadcast of scheduled streaming content.
	Fourth Change


8.2.1
RTP payload formats for media

The RTP payload formats and corresponding MIME types are closely aligned with those defined in PSS [47] . For RTP/UDP/IP transport of continuous media the following RTP payload formats shall be used:

* AMR narrow-band speech codec (see sub-clause 10.2) RTP payload format according to RFC 4867 [33]. A MBMS client is not required to support multi-channel sessions.
* AMR wideband speech codec (see sub-clause 10.2) RTP payload format according to RFC 4867 [33]. A MBMS client is not required to support multi-channel sessions.
* Extended AMR-WB codec (see sub-clause 10.3) RTP payload format according to [34].
* Enhanced aacPlus codec (see sub-clause 10.3) RTP payload format and MIME types according to RFC 3640 [41], namely the Low Bit-Rate AAC or the High Bit-Rate AAC modes.
* H.264 (AVC) video codec (see sub-clause 10.5) RTP payload format according to [35]. An MBMS client supporting H.264 (AVC) is required to support all three packetization modes: single NAL unit mode, non-interleaved mode and interleaved mode. For the interleaved packetization mode, an MBMS client shall support streams for which the value of the "sprop-deint-buf-req" MIME parameter is less than or equal to MaxCPB * 1000 / 8, inclusive, in which "MaxCPB" is the value for Video Coding Layer (VCL) parameters of the H.264 (AVC) profile and level in use, as specified in [43].
* H.265 (HEVC) [112] video codec (see clause 10.5) RTP payload format according to [113].

* 
Timed Text (see sub-clause 10.10) RTP payload format according to [93].

	Fifth Change


10.8
Vector graphics

If vector graphics is supported, SVG Tiny 1.2 [66], [67] and ECMAScript [68] shall be supported.
NOTE 1:
The compression format for SVG content is GZIP [42], in accordance with the SVG specification [66].

NOTE 2
Content creators of SVG Tiny 1.2 are strongly recommended to follow the content creation guidelines provided in annex L of 3GPP TS 26.234 [47].
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10.12
Scene Description
If scene description is supported, MBMS clients shall support the 3GPP HTML5 profile [120] as the scene description format.

The HTML5 presentation shall be identified by the presence of an appService element in the USD with the attribute appServiceDescriptionURI set to point to the HTML5 document. The resources referenced from the HTML5 document should be delivered on the same FLUTE session as the HTML5 document itself. 

The HTML5 document may reference an MPD or a progressive download file for media playback. 

In order to support scene updates in MBMS, an update document is referenced from the appService element and identified through its MIME type. The reference is provided using an attribute “sceneUpdate”, which provides a URI for the scene update document that is linked with the HTML5 document. The version of the scene update document shall be provided using the “Content-MD5” in the File entry of the FDT. Upon receiving a new version of the scene update, the receiver shall pass it to the application for immediate processing. 

	Seventh Change


11.2.1.2
Extensions to the User Service Bundle Description
The MBMS User Service Bundle Description schema defined in this clause extends the MBMS Release 6 schema of clause 11.2.1.1. An MBMS User Service Bundle Description schema of the current release shall comply with MBMS User Service Bundle Description schema definition of Release 6 and the subsequent releases up to the current release. 

An initiationRandomization element and terminationRandomization element carries the parameters to be used by the MBMS UE to randomize their initiation and/or termination operations over time. If the initiationRandomization element is present, all MBMS UEs shall randomize the initiation time as defined by the attributes of the elements. If the terminationRandomization element is present, all MBMS UEs shall randomize the termination time as defined by the attributes of the elements. 

The initiationRandomization and/or terminationRandomization element may be part of:

· a bundleDescription, where it applies to all services in the service bundle

· a userServiceDescription, where it applies to all MBMS bearer services of a single service. If present, this overrides the element in bundleDescription

If the initiationRandomization element is not present, the MBMS UE does not randomize the User Service Initiation procedure over time. The MBMS UE should then perform the operation immediately when it is triggered.
If the terminationRandomization element is not present, the MBMS UE does not randomize the User Service Termination procedure over time. The MBMS UE should then perform the operation immediately when it is triggered.
An initiationRandomization element may contain the initiationStartTime attribute, which defines the start time for the initiation procedure randomization period. The value of the data field represents the 32 most significant bits of a 64 bit Network Time Protocol (NTP) [78] time value. If the initiationStartTime attribute is not present, the MBMS UE shall use the reception time of the User Service Discovery / Announcement information as initiationStartTime.
The initiationRandomization element shall contain the protectionPeriod attribute. The protectionPeriod attribute expresses the length of the protection period in seconds. The initiation procedure shall be randomly deferred during protection period.

The initiationRandomization element shall contain the randomTimePeriod attribute. The randomTimePeriod attribute expresses the length of a time interval (in seconds) over which requests are deferred. The MBMS UE shall calculate a random time for the execution of the initiation procedure. The method provides for statistically uniform distribution over a relevant period of time. 

The terminationRandomization element shall contain the protectionPeriod attribute. The protectionPeriod attribute expresses the length of the protection period in seconds. The termination procedure execution shall be randomly deferred during protection period.

The terminationRandomization element shall contain the randomTimePeriod attribute. The randomTimePeriod attribute expresses the length of a time interval (in seconds) over which the operations are deferred. The MBMS UE shall calculate a random time for the execution of the termination procedure. The method provides for statistically uniform distribution over a relevant period of time.
If the MBMS UE is switched off during the termination randomization, the MBMS UE shall cancel the termination randomization.

The r8:alternativeAccessDelivery element shall extend the list of elements of the MBMS deliveryMethod element. Whenever present, it shall contain at least one unicastAccessURI element. The unicastAccessURI element provides unicast server information for OMA push for MBMS download service when the UE is outside of home network and file download delivery method is used. The unicastAccessURI element refers to a URI to be used for unicast access to the streaming service. If the r8:alternativeAccessDelivery element is available then the UE shall select one of the unicastAccessURI elements included. The timeShiftingBuffer attribute of r8:alternativeAccessDelivery may be used to indicate the minimal size of the time shifting buffer that will be provided for the current service by the PSS servers that are referenced in the list. The actual size of the timeshifting buffer of the selected server is returned in the SETUP response from the PSS Server.

The r12:inbandMetadata attribute of the deliveryMethod element, if present and set to "true" or "1", indicates that the MBMS download session associated with this deliveryMethod instance shall be the one exclusively used to carry all USD metadata fragments eligible for in-band delivery (namely, the Associated Delivery Procedure Description, Schedule Description, Filter Description and Media Presentation Description metadata fragments) along with MBMS User Service content(s).

The r12:appComponent child element of the deliveryMethod element, if present, identifies the application content component(s) carried on the MBMS delivery session associated with that deliveryMethod instance.  One or more instances of r12:appComponent may be present under a given deliveryMethod instance, to indicate the same number and types of application content component(s) carried on the corresponding delivery session.  The collection of r12:appComponent attribute names across all deliveryMethod instances of an MBMS User Service represents the complete set of application content components available to the MBMS application affiliated with that MBMS User Service.
The r12:serviceArea child element of the deliveryMethod element, if present, specifies the service area(s) for which non-DASH streaming content carried on the MBMS delivery session associated with that instance of deliveryMethod, are available for UE reception.  The semantics of r12:serviceArea shall comply to the MBMS Service Area Identity as defined in TS 23.003 [4] and TS 36.443 [104].
If the mimeType attribute within the r12:appService element , itself a child of the userServiceDescription element, indicates a UE supported value, then 

· The presence of one or more r12:broadcastAppService element(s) under a given instance of the deliveryMethod element shall declare the one or more application service content items delivered over the FLUTE session associated with that deliveryMethod instance.
· The presence of the r12:unicastAppService element under a given instance of the deliveryMethod element declares the one or more application service content items delivered over unicast bearer(s) in support of unicast fallback delivery.
· Each instance of r12:broadcastAppService.basePattern or r12:unicastAppService.basePattern denotes a content item of a single application service delivered over broadcast or unicast, respectively.  Each broadcast content item may be designated as being available in specific MBMS service area(s) as given by the corresponding r12:broadcastAppService.serviceArea element(s).  If present, the serviceArea elements shall be a subset of the MBMS service area(s) present for the current serviceId under userServiceDescription.availabilityInfo.infoBinding.serviceArea elements. 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 shall match the list of MBMS Service Area Identities included in the userServiceDescription.availabilityInfo.infoBinding.serviceArea elements for the same serviceId. Each broadcast content item under its containing Period is identified by its basePattern value whose format and usage are described in clauses 7.6.2.1 and 7.6.2.3.   Each unicast content item under its containing Period is identified by its basePattern value whose format and usage are described in clauses 7.6.2.2 and  7.6.2.3.

If the mimeType attribute within the r12:appService element, itself a child of the userServiceDescription element, indicates a UE unsupported value, then a UE compliant with this specification shall ignore r12:broadcastAppService and the r12:unicastAppService elements in the deliveryMethod element. 
The r13:sceneUpdate attribute, when present, contains the URL to a scene update document that is expected to be updated during the lifetime of the session. This document shall be retrieved and passed to the application if the MIME type of the appService is “text/html”, indicating that an HTML5 scene description is present. 
A USD may include a r7:unicastAccessURI element for support of Release 7 UEs. UEs of release 8 onwards shall use alternativeAccessDelivery element for both OMA Push file download and unicast streaming.
The serviceClass attribute, if present, shall extend the list of attributes of the MBMS Release 6 userServiceDescription element. The serviceClass attribute is optional and contains the service class identifier for the delivered service according to the syntax defined in clause E.1.2 of [90]. Note that Annex E of [90] also foresees the registration of service class identifiers with the Open Mobile Naming Authority. The service class identifier is similar to MIME types and provides an unique identity to services. A MBMS UE may determine the receiving application instance out of the service class identifier.

A user service description may belong to a group of user service descriptions, which represent alternative configurations of the same user service. An example is an MBMS user service that is delivered over non-MBSFN bearer with a low bitrate and over MBSFN bearer with a high bitrate. In such a case, the UE is only expected to consume one variant of the service. The UE recognizes that a set of user service descriptions apply to one user service based on the serviceGroup element.

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

The userServiceDescription element may include an r9:mediaPresentationDescription element when the associated MBMS User Service carries 3GP-DASH-formatted content using the download delivery method. The userServiceDescription element may also, or instead,  include an r12:appService element which contains a reference to an Application Service Description fragment which contains descriptions for contents of an application service delivered over either unicast, or broadcast, or both unicast and broadcast modes. If r12:appService element is present, and its mimeType attribute indicates a UE supported value, then it shall be used by UEs complying with this specification. If r12:appService is absent or its mimeType attribute indicates a UE unsupported value, and if r9:mediaPresentationDescription is present, then the r9:mediaPresentationDescription shall be used by UE complying with this release of the specification. The UE should expect that the received files correspond to a DASH Media Presentation as described by the MPD in [98]. The referenced MPD provides a reference to a corresponding Media Presentation Description metadata fragment whose contents are identical to the MPD as defined in [98].  The Media Presentation Description fragment may refer, via the InitializationSegmentURL, to one or more Initialization Segment Description (ISD)  metadata fragments, whose contents are identical to the Initialization Segment as defined in [98].  If the r12:appService element is present, the associated application service shall be a DASH Media Presentation delivered as an MBMS User Service.  The r12:appService element may contain the child elements identicalContent and/or alternativeContent which designate the sets of identical and/or alternative versions, respectively, of content items that may be substituted for one another.   Additional description of the contents and semantics of the r12:appService element are contained  in clause 7.6.3. If the r12:appService element is included, and its mimeType attribute indicates a UE unsupported value, then a UE compliant with this specification shall ignore all of the r12:appService child elements, and all of its child attributes.
The MBMS User Service Description may include a schedule element. If present, the schedule element includes a URI reference to the MBMS User Service schedule information, the latter corresponding to a Schedule Description metadata fragment as defined in sub-clause 11.2A.

The Schedule Description fragment may include a URI reference to the Filter Description metadata fragment to signify the intended use of content filtering.  Each filter data instance contains associated criteria or rules for use by UEs to selectively receive contents at the session level or the file level.  At the session level, the filter rules enable a UE to decide whether it should receive the entire contents of the associated delivery session(s) of the User Service.  At the file level, the filter rules enable a UE to decide whether it should receive individual files of the User Service, during the corresponding file delivery schedule(s).  Additional description of the association between Schedule Description and Filter Description fragments and intended usage are given in sub-clauses 11.2A and 11.2B.

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

The availabilityInfo element shall include one or more infoBinding elements. The infoBinding element shall contain the child elements serviceArea and radiofrequency. A UE shall be capable of processing an infoBinding element that does not contain the child element serviceArea. Note that for backwards compatibility reasons, serviceArea needs to be indicated as optional in the USD schema (i.e. ‘minOccurs="0"’).  The serviceArea element declares the one or more service areas over which this MBMS User Service is provided.  This element is designated by the MBMS Service Area Identity (SAI) as defined in 3GPP TS 36.443 [104] and 3GPP TS 23.003 [77].  According to 3GPP TS 36.443 [104], MBMS Service Area Identity is frequency agnostic and can be mapped onto one or more cells.  The specific usage of the MBMS Service Area Identity, or its correlation to other network identification information, is not defined in this specification.  The radioFrequency element indicates the one or more RF frequencies in the E-UTRAN downlink which transmit this MBMS User Service over the service area(s) identified by the serviceArea element. The frequency parameter is coded as EARFCN in 3GPP TS 36.101 [105].  The MBMS client shall forward the service area and radio frequency information received in the USD to the lower layers, and the UE is expected to make use of such information in accordance with TS 36.300 [96] clause 15.4 as well as TS 36.304 [108] and TS 36.331 [97].
PLMN, p-serviceArea, and group may be present as attributes of the deliveryMethod element. The attribute PLMN or p-serviceArea identifies the area(s) by PLMN-ID or one or more MBMS SAI’s in which this instance of deliveryMethod is applicable. The UE is expected to use the Session Description fragment referenced by the deliveryMethod whose PLMN or p-serviceArea matches the UE’s location by the corresponding area type. Presence of either PLMN or p-serviceArea under deliveryMethod, but not both, is permitted. Multiple deliveryMethod elements sharing the same group attribute shall be considered as alternatives by the UE. For each group that the deliveryMethod’s affiliated PLMN or p-serviceArea matches the UE’s location, the UE shall acquire the content delivered on the corresponding FLUTE session. In the event of deliveryMethod instances associated with multiple groups, the UE shall acquire the content delivered on the FLUTE sessions from each of the group with matching PLMN or p-serviceArea to the UE’s location. The PLMN attribute, when present, indicates the PLMN-ID in which the contents carried by the current deliveryMethod is accessible, and is defined as a concatenation of MCC and MNC, each represented as a 3-digit hexadecimal number. The p-serviceArea attribute, when present, indicates the one or more MBMS SAIs, each represented by a decimal number between 0 and 65,535 (inclusive), in which the contents carried by the current deliveryMethod is accessible.

The r12:KeepUpdatedService element indicates if the referenced userServiceDescription describes a keep-updated service. The URL to one or more registration servers is provided in the registrationServer element. If more than one registrationServer URL element is present, the MBMS UE shall choose one randomly.
The following schema defines the Release 7 extensions to the User Service Bundle Description schema:

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

<xs:schema xmlns="urn:3GPP:metadata:2007:MBMS:userServiceDescription"   xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2007:MBMS:userServiceDescription" 

elementFormDefault="qualified">


<xs:element name="initiationRandomization">


<xs:complexType>



<xs:attribute name="initiationStartTime" type="xs:unsignedInt" use="optional"/>




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



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



</xs:complexType>

</xs:element>


<xs:element name="terminationRandomization">


<xs:complexType>



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



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



</xs:complexType>

</xs:element>


<xs:element name="serviceGroup" type="serviceGroupType"/>

    <xs:complexType name="serviceGroupType">

        <xs:attribute name="groupID" type="xs:anyURI" use="required"/>


</xs:complexType>

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


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

The following schema defines the Release 8 extensions to the User Service Bundle Description schema:

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

<xs:schema xmlns="urn:3GPP:metadata:2008:MBMS:userServiceDescription"   
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
targetNamespace="urn:3GPP:metadata:2008:MBMS:userServiceDescription" 


elementFormDefault="qualified">


<xs:element name="alternativeAccessDelivery">


<xs:complexType>



<xs:sequence>





<xs:element name="unicastAccessURI" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>




<xs:attribute name="timeShiftingBuffer" type="xs:unsignedInt" use="optional" default="0"/>


</xs:complexType>


</xs:element>


<xs:element name="Registration">


<xs:complexType>




<xs:sequence>





<xs:element name="registrationURI" type="xs:anyURI" minOccurs="1" maxOccurs="unbounded"/>




</xs:sequence>



<xs:attribute name="registrationThreshold" type="xs:unsignedInt" use="optional" default="100"/>



</xs:complexType>


</xs:element>

</xs:schema>

The following schema defines the Release 9 extensions to the User Service Bundle Description schema:

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

<xs:schema xmlns="urn:3GPP:metadata:2009:MBMS:userServiceDescription"   
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
targetNamespace="urn:3GPP:metadata:2009:MBMS:userServiceDescription" 


elementFormDefault="qualified">


 <xs:element name="mediaPresentationDescription">



<xs:complexType>




<xs:sequence>




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



</xs:sequence>


</xs:complexType>


</xs:element>


<xs:element name="schedule">



<xs:complexType>



<xs:sequence>


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



</xs:sequence>


</xs:complexType>

</xs:element>


<xs:element name="availabilityInfo">



<xs:complexType>




<xs:sequence>





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






<xs:complexType>







<xs:sequence>








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








<xs:element name="radioFrequency" type="xs:unsignedInt"   maxOccurs="unbounded"/>







</xs:sequence>






</xs:complexType>





</xs:element>




</xs:sequence>



</xs:complexType>

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

The following schema defines the Release 12 extensions to the User Service Bundle Description schema.

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 version attribute is intended to be increased by 1 in every future releases where new element(s) or attribute(s) are added to this extension. The value in the version attribute is used in the selection of the version of the current extension which may be used in a given version of the main USD schema, see clause J.1 for details.
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns="urn:3GPP:metadata:2013:MBMS:userServiceDescription" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2013:MBMS:userServiceDescription" elementFormDefault="qualified" version="1">


<xs:element name="broadcastAppService">



<xs:complexType>




<xs:sequence>





<xs:element name="basePattern" type="xs:anyURI" maxOccurs="unbounded"/>





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





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




</xs:sequence>




<xs:anyAttribute processContents="skip"/>



</xs:complexType>


</xs:element>


<xs:element name="unicastAppService">



<xs:complexType>




<xs:sequence>





<xs:element name="basePattern" type="xs:anyURI" maxOccurs="unbounded"/>





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




</xs:sequence>




<xs:anyAttribute processContents="skip"/>



</xs:complexType>


</xs:element>


<xs:element name="appService" type="appServiceType"/>


<xs:complexType name="appServiceType">



<xs:sequence>




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





<xs:complexType>






<xs:sequence>







<xs:element name="basePattern" type="xs:anyURI" minOccurs="2" maxOccurs="unbounded"/>







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






</xs:sequence>






<xs:anyAttribute processContents="skip"/>





</xs:complexType>




</xs:element>




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





<xs:complexType>






<xs:sequence>







<xs:element name="basePattern" type="xs:anyURI" minOccurs="2" maxOccurs="unbounded"/>







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






</xs:sequence>






<xs:anyAttribute processContents="skip"/>





</xs:complexType>




</xs:element>




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



</xs:sequence>



<xs:attribute name="appServiceDescriptionURI" type="xs:anyURI" use="required"/>



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



<xs:anyAttribute processContents="skip"/>


</xs:complexType>

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

<xs:element name="appComponent" type="xs:string"/>

<xs:element name="serviceArea" type="xs:unsignedShort"/>

<xs:element name="KeepUpdatedService">



<xs:complexType>




<xs:sequence>





<xs:element name="registrationServer" type="xs:anyURI" maxOccurs="unbounded"/>




</xs:sequence>



</xs:complexType>


</xs:element>

</xs:schema>
The following schema defines the Release 13 extensions to the User Service Bundle Description schema.

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

<xs:schema xmlns="urn:3GPP:metadata:2015:MBMS:userServiceDescription" xmlns:xs="http://www.w3.org/2001/XMLSchema" targetNamespace="urn:3GPP:metadata:2015:MBMS:userServiceDescription" elementFormDefault="qualified" version="1">

<xs:attribute name="sceneUpdate" type="xs:anyURI"/>
</xs:element>

Note that Annex J contains a main User Service Description schema referencing the extensions schema.
	Eighth Change


Annex D (informative):
RTP packetization guidelines
This annex provides guidelines for MBMS senders to minimize initial buffering delay between starting of the reception and starting of rendering of media data in MBMS receivers.

When H.264 (AVC) video is in use, an MBMS sender should form FEC source blocks in which the first H.264 (AVC) access unit in decoding order is an IDR access unit. When H.265 (HEVC) video is in use, an MBMS sender should form FEC source blocks in which the first H.265 (HEVC) access unit in decoding order is an IRAP access unit.
MBMS senders should transmit all application data units for a given H.264 (AVC) or H.265 (HEVC) access unit, or audio frame within one FEC source block.

MBMS senders should set the min-buffer-time MIME/SDP parameter and the minimum buffering delay elements included in FEC source blocks to values that are sufficient to cover any required de-interleaving or de-packetization of application data units, such as H.264 (AVC) or H.265 (HEVC) NAL units and coded audio frames, from their transmission order to decoding order.
When RTP timestamps are converted to the wallclock time of the MBMS receiver, the smallest RTP timestamp among the FEC source packets of a FEC source block of a stream should be equal or close to the smallest RTP timestamp among the FEC source packets of a FEC source block of any other stream of the same MBMS streaming session.

When RTP timestamps are converted to the wallclock time of the MBMS receiver, the greatest RTP timestamp among the FEC source packets of a FEC source block of a stream should be equal or close to the greatest RTP timestamp among the FEC source packets of a FEC source block of any other stream of the same MBMS streaming session.


