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Introduction

This document is an update to S4-140886 on FLUTE enhancements to implement minimum necessary and reasonable changes. The motivation for the updates compared to S4-140886 are provided and a draft CR is attached to complete this topic for Rel-12.

Motivation

For non-understandable reasons, the upgrade from experimental RFC3451 to RFC5651 seem non-agreeable. Nevertheless, this change does not affect the operation and therefore, this change is no longer proposed.

The following three orthogonal technologies are proposed in order to optimize DASH-over-MBMS delivery:

· EXT_TIME extension header is permitted in order to signal the residual delivery time of an object. This requires referencing RFC5651, but RFC3451 is still unchanges.
· A file sequence element is added to the FDT in order to indicate that the existing FDT may be used also for predicting the content location of forthcoming TOIs without requiring the reception of an FDT. Rel-12 receiver and beyond must interpret this. This allows the sender to reduce the FDT sending frequency. If deployed backward-compatible, i.e. the FLUTE stream is also sent to pre Rel-12 devices, then pre Rel-12 receivers will still grep regular FDT instances, but Rel-12 receive will ignore regular FDT instances within the validity time frame.

· An FDT Instance descriptor is added to USD in order to support out-of-band delivery of FDT instances
Open Questions

The following issues remain open:
· Do we need additional extension headers for MD5 and Content-Location?

· We strongly believe no, because if this information is relevant for the sender to be sent, regular FDTs can be sent with this information included. No-one is forced to use the predictive FDTs

· Do we need a more general object flow concept

· We also believe no, because the DASH-over-MBMS use case is simple and obvious and for anything else the use case is not provided.

However, we are willing to discuss these issues.

Proposal
It is proposed to use the attached draft CR as baseline for FLUTE enhancements in Rel-12. The changes over changes are provided in order to show the simplifications compared to S4-140886.
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FIRST CHANGE

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

<Existing text not shown for brevity>
 [113]
IETF Internet-Draft: "RTP Payload Format for High Efficiency Video Coding", draft-ietf-payload-rtp-h265-01.txt ,Wang Y.-K. et al, September 2013.

[XXX]
IETF RFC 5651: "Layered Coding Transport (LCT) Building Block", M. Luby, M. Watson, L. Vicisano.

SECOND CHANGE

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

FID
FDT Instance Descriptor

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
MIME
Multipurpose Internet Mail Extensions
MMS
Multimedia Messaging Service
MPD
Media Presentation Description

MSK
MBMS Service Key

MTK
MBMS Traffic Key

MUK
MBMS User Key
NAL
Network Abstration Layer
NTP
Network Time Protocol
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
USD
User Service Description
UTC
Universal Time Coordinated
VCL
Video Coding Layer
THIRD CHANGE

7.2
FLUTE usage for MBMS download

7.2.0
General
The purpose of download is to deliver content in files. In the context of MBMS download, a file contains any type of MBMS data (e.g. 3GPP file (Audio/Video), Binary data, Still images, Text, Service Announcement metadata).

In the present document the term "file" is used for all objects carried by FLUTE (with the exception of the FDT Instances).

UE applications for MBMS user services built upon the download delivery method have three general approaches to getting files from the FLUTE receiver for a joined session:

* Promiscuous: Instruct FLUTE to promiscuously receive all files available. Promiscuous reception can be suitable for single purpose sessions (generally with limited number and/or size of files) although uncertainty over the quality and content of files makes this approach generally undesirable.

* One-copy: Instruct FLUTE to receive a copy of one or more specific files (identified by the fileURI) - and potentially leaving the session following reception of one copy of all the specified files. Specifying the download file ensures that the UE has an upper bound to the quantity of files downloaded. One-copy reception requires prior knowledge of the file identifiers (fileURIs).

* Keep-updated: Instruct FLUTE to receive one or more specific files and continue to receive any updates to those files. As with one-copy, the keep-updated approach bounds the quantity of files downloaded and requires prior knowledge of the file identifiers. In order to realise an efficient keep-updated service, where file updates are unpredictable and maybe far apart in time, a registration and notification service is defined in sub-clause 7.7. 

NOTE: The keep updated service is optional for the UE. In the absence of content filtering tools, the service is typically offered to a restricted set of applications.

NOTE:
The present document does not prevent or endorse changing download reception approach, and any related file list, during the life of the download session. Discovery of session content lists (including file lists) out-of-band of the delivery method sessions is beyond the scope of the present document.

The interaction of these file download modes and the caching directives is defined in sub-clause 7.2.13.

MBMS clients and servers supporting MBMS download shall implement the FLUTE specification (RFC 3926 [9]), as well as ALC (RFC 3450 [10]) and LCT (RFC 3451 [11]) features that FLUTE inherits. In addition, several optional and extended aspects of FLUTE ,as described in the following clauses, shall be supported.

One FDT instance is typically bound to one MBMS transmission session. It is therefore recommended, that each MBMS transmission session should contain one or more repetitions of the same FDT instance.
FOURTH CHANGE

7.2.7
Signalling of Parameters with Basic ALC/FLUTE Headers 

FLUTE and ALC mandatory header fields shall be as specified in [9, 10] with the following additional specializations:

* The length of the CCI (Congestion Control Identifier) field shall be 32 bits and it is assigned a value of zero (C=0).

* The Transmission Session Identifier (TSI) field shall be of length 16 bits (S=0, H=1, 16 bits).

* The Transport Object Identifier (TOI) field should be of length 16 bits (O=0, H=1).

* Only Transport Object Identifier (TOI) 0 (zero) shall be used for FDT Instances.

* The following features may be used for signalling the end of session and end of object transmission to the receiver:

-
The Close Session flag (A) for indicating the end of a session.

-
The Close Object flag (B) for indicating the end of an object.

In FLUTE the following applies:

* The Sender Current Time present flag (T) shall be set to zero.

* The Expected Residual Time present flag (R) shall be set to zero.

* The LCT header length (HDR_LEN) shall be set to the total length of the LCT header in units of 32-bit words.
* For "Compact No-Code FEC scheme" [12], the FEC Payload ID shall be set according to RFC 3695 [13] such that a 16 bit SBN (Source Block Number) and then the 16 bit ESI (Encoding Symbol ID) are given.

* For “MBMS FEC scheme”, the FEC Payload ID shall be set according to Section 7.2.10 below.

* For “EXT_TIME” LCT Header [XXX], the sender may include it in all or some of the LCT packets for a file transmission. If EXT_TIME is included, it shall contain the ERT time value set according to [XXX]. The client should use the ERT from those LCT packets to calculate the FDT Instance expiration time.
FIFTH CHANGE

7.2.8
Signalling of Parameters with FLUTE Extension Headers

The FLUTE sender shall use FLUTE extension header fields EXT_FDT, EXT_FTI , EXT_CENC [9] as follows:

· EXT_FTI shall be included in every FLUTE packet carrying symbols belonging to any FDT Instance.

· FLUTE packets carrying symbols of files (not FDT Instances) may include an EXT_FTI.
Note: EXT_FTI can be used by the MBMS FLUTE receiver to determine the object size, for the case when file sequence is used. 
· FDT Instances shall not be content encoded and therefore EXT_CENC shall not be used.

According to FLUTE [9] the following rules apply for a FLUTE sender:

· EXT_FDT is in every FLUTE packet carrying symbols belonging to any FDT Instance.

· FLUTE packets carrying symbols of files (not FDT instances) do not include the EXT_FDT.

Note: As an MBMS client conforms to a FLUTE receiver the receiver side treatment of LCT extension headers is covered by RFC3451 and RFC3926. The actions when receiving EXT_FDT and EXT_FTI are defined in RFC3926. The default action for unrecognized header extensions is to ignore them. 

SIXTH CHANGE

7.2.10.1
Extended FLUTE FDT Schema

The below XML Schema shall be use for the FDT Instance. 

This schema extends the schema defined in clause 7.2.10.3 by importing the 3GPP extensions specified in clauses 7.2.10.2, 7.2.10.5, 7.2.14 and 7.2.15. The various schema file names are as follows:

· Schema in clause 7.2.10.1: FLUTE-FDT-3GPP-Main.xsd
· Schema in clause 7.2.10.2: FLUTE-FDT-3GPP-2005-Extensions.xsd
· Schema in clause 7.2.10.5: FLUTE-FDT-3GPP-2007-Extensions.xsd

· Schema in clause 7.2.14:
FLUTE-FDT-3GPP-2008-Extensions.xsd

· Schema in clause 7.2.15:
FLUTE-FDT-3GPP-2009-Extensions.xsd
· Schema in clause 7.2.10.2:
FLUTE-FDT-3GPP-2012-Extensions.xsd
· Schema in clause 7.2.10.2:  FLUTE-FDT-3GPP-2014-Extensions.xsd

· Schema in clause J.2: 

schema-version.xsd
In this version of the specification the network shall set the schemaVersion element, defined as a child of FDT-Instance element, to 3. 

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

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

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

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

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

<xs:schema 


xmlns="urn:IETF:metadata:2005:FLUTE:FDT" 


xmlns:fl="urn:IETF:metadata:2005:FLUTE:FDT" 


xmlns:xs="http://www.w3.org/2001/XMLSchema"


xmlns:mbms2005="urn:3GPP:metadata:2005:MBMS:FLUTE:FDT"


xmlns:mbms2007="urn:3GPP:metadata:2007:MBMS:FLUTE:FDT"


xmlns:mbms2008="urn:3GPP:metadata:2008:MBMS:FLUTE:FDT_ext"


xmlns:mbms2009="urn:3GPP:metadata:2009:MBMS:FLUTE:FDT_ext"


xmlns:mbms2012="urn:3GPP:metadata:2012:MBMS:FLUTE:FDT"


xmlns:mbms2014="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT"
xmlns:sv="urn:3gpp:metadata:2009:MBMS:schemaVersion"

targetNamespace="urn:IETF:metadata:2005:FLUTE:FDT" 


elementFormDefault="qualified"


version="2">


<xs:import namespace="urn:3GPP:metadata:2005:MBMS:FLUTE:FDT"




schemaLocation="FLUTE-FDT-3GPP-2005-Extensions.xsd"/>


<xs:import namespace="urn:3GPP:metadata:2007:MBMS:FLUTE:FDT" 





schemaLocation="FLUTE-FDT-3GPP-2007-Extensions.xsd"/>


<xs:import namespace="urn:3GPP:metadata:2008:MBMS:FLUTE:FDT_ext" 





schemaLocation="FLUTE-FDT-3GPP-2008-Extensions.xsd"/>


<xs:import namespace="urn:3GPP:metadata:2009:MBMS:FLUTE:FDT_ext" 





schemaLocation="FLUTE-FDT-3GPP-2009-Extensions.xsd"/>


<xs:import namespace="urn:3GPP:metadata:2012:MBMS:FLUTE:FDT" 





schemaLocation="FLUTE-FDT-3GPP-2012-Extensions.xsd"/>


<xs:import namespace="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT"










 

schemaLocation="FLUTE-FDT-3GPP-2014-Extensions.xsd"/>

<xs:import namespace="urn:3gpp:metadata:2009:MBMS:schemaVersion" 





schemaLocation="schema-version.xsd"/>


<xs:element name="FDT-Instance" type="FDT-InstanceType"/>


<xs:complexType name="FDT-InstanceType">



<xs:sequence>




<xs:element name="File" type="FileType" maxOccurs="unbounded"/>




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






<xs:element ref="mbms2012:Base-URL-1" minOccurs="0" maxOccurs="unbounded"/>



<xs:element ref="mbms2012:Base-URL-2" minOccurs="0" maxOccurs="unbounded"/>






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






<xs:element ref="mbms2014:fileSequence" minOccurs="0">




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



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




<xs:element name="Group" type="mbms2005:groupIdType" minOccurs="0" maxOccurs="unbounded"/>




<xs:element name="MBMS-Session-Identity-Expiry" type="mbms2005:MBMS-Session-Identity-Expiry-Type" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



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



<xs:attribute name="Complete" type="xs:boolean" use="optional"/>



<xs:attribute name="Content-Type" type="xs:string" use="optional"/>



<xs:attribute name="Content-Encoding" type="xs:string" use="optional"/>



<xs:attribute name="FEC-OTI-FEC-Encoding-ID" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-FEC-Instance-ID" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Maximum-Source-Block-Length" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Encoding-Symbol-Length" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Max-Number-of-Encoding-Symbols" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Scheme-Specific-Info" type="xs:base64Binary" use="optional"/>



<xs:attribute ref="mbms2008:FullFDT" use="optional" default="false"/>



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="FileType">



<xs:sequence>




<xs:element ref="mbms2007:Cache-Control" minOccurs="0"/>




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






<xs:element ref="mbms2012:Alternate-Content-Location-1" minOccurs="0" maxOccurs="unbounded"/>




<xs:element ref="mbms2012:Alternate-Content-Location-2" minOccurs="0" maxOccurs="unbounded"/>




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






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




<xs:element name="Group" type="mbms2005:groupIdType" minOccurs="0" maxOccurs="unbounded"/>




<xs:element name="MBMS-Session-Identity" type="mbms2005:MBMS-Session-Identity-Type" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="Content-Location" type="xs:anyURI" use="required"/>



<xs:attribute name="TOI" type="xs:positiveInteger" use="required"/>



<xs:attribute name="Content-Length" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="Transfer-Length" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="Content-Type" type="xs:string" use="optional"/>



<xs:attribute name="Content-Encoding" type="xs:string" use="optional"/>



<xs:attribute name="Content-MD5" type="xs:base64Binary" use="optional"/>



<xs:attribute name="FEC-OTI-FEC-Encoding-ID" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-FEC-Instance-ID" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Maximum-Source-Block-Length" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Encoding-Symbol-Length" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Max-Number-of-Encoding-Symbols" type="xs:unsignedLong" use="optional"/>



<xs:attribute name="FEC-OTI-Scheme-Specific-Info" type="xs:base64Binary" use="optional"/>



<xs:attribute ref="mbms2009:Decryption-KEY-URI" use="optional"/>



<xs:attribute ref="mbms2012:FEC-Redundancy-Level" use="optional"/>


<xs:anyAttribute processContents="skip"/>


</xs:complexType>
</xs:schema>

SEVENTH CHANGE

7.2.10.2
3GPP FDT Extension Type Schema

The extension of the IETF FLUTE FDT schema is done using the following schema definition.
The Release 6 extension of the FLUTE FDT schema is as follows (file name FLUTE-FDT-3GPP-2005-Extensions.xsd):
<?xml version="1.0" encoding="UTF-8"?>

<xs:schema 


xmlns="urn:3GPP:metadata:2005:MBMS:FLUTE:FDT" 


xmlns:xs="http://www.w3.org/2001/XMLSchema" 


targetNamespace="urn:3GPP:metadata:2005:MBMS:FLUTE:FDT" 


elementFormDefault="qualified">


<xs:complexType name="MBMS-Session-Identity-Expiry-Type">



<xs:simpleContent>




<xs:extension base="MBMS-Session-Identity-Type">





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




</xs:extension>



</xs:simpleContent>


</xs:complexType>


<xs:simpleType name="MBMS-Session-Identity-Type">



<xs:restriction base="xs:unsignedByte"/>


</xs:simpleType>


<xs:simpleType name="groupIdType">



<xs:restriction base="xs:string"></xs:restriction>


</xs:simpleType>

</xs:schema>
The Release 11 extension of the FLUTE FDT schema is as follows (file name FLUTE-FDT-3GPP-2012-Extensions.xsd):

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

<xs:schema 


xmlns="urn:3GPP:metadata:2012:MBMS:FLUTE:FDT" 


xmlns:xs="http://www.w3.org/2001/XMLSchema" 


xmlns:ns1="urn:3GPP:metadata:2012:MBMS:FLUTE:FDT" 


targetNamespace="urn:3GPP:metadata:2012:MBMS:FLUTE:FDT" 


elementFormDefault="qualified">


<xs:element name="Alternate-Content-Location-1" type="Alternative-Content-LocationType"/>


<xs:element name="Alternate-Content-Location-2" type="Alternative-Content-LocationType"/>


<xs:complexType name="Alternative-Content-LocationType">



<xs:sequence>




<xs:element name="Alternate-Content-Location" type="xs:anyURI" minOccurs="0" maxOccurs="unbounded"/>



</xs:sequence>



<xs:attribute name="Availability-Time" type="xs:dateTime"/>


</xs:complexType>


<xs:element name="Base-URL-1" type="xs:anyURI"/>


<xs:element name="Base-URL-2" type="xs:anyURI"/>

    <xs:attribute name="FEC-Redundancy-Level" type="xs:unsignedInt"/>
</xs:schema>
The Release 12 extension of the FLUTE FDT schema is as follows (file name FLUTE-FDT-3GPP-2014-Extensions.xsd):

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

<xs:schema 


xmlns="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT" 


xmlns:xs="http://www.w3.org/2001/XMLSchema" 


targetNamespace="urn:3GPP:metadata:2014:MBMS:FLUTE:FDT" 


elementFormDefault="qualified">


<xs:element name="fileSequence">



<xs:complexType>




<xs:sequence>





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






<xs:complexType>







<xs:sequence>








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




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







</xs:sequence>







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







<xs:attribute name="Content-Type" type="xs:string"/>








<xs:attribute name="FEC-OTI-FEC-Encoding-ID" type="xs:unsignedLong" use="optional"/>







<xs:attribute name="FEC-OTI-FEC-Instance-ID" type="xs:unsignedLong" use="optional"/>







<xs:attribute name="FEC-OTI-Maximum-Source-Block-Length" type="xs:unsignedLong" use="optional"/>







<xs:attribute name="FEC-OTI-Encoding-Symbol-Length" type="xs:unsignedLong" use="optional"/>







<xs:attribute name="FEC-OTI-Max-Number-of-Encoding-Symbols" type="xs:unsignedLong" use="optional"/>







<xs:attribute name="FEC-OTI-Scheme-Specific-Info" type="xs:base64Binary" use="optional"/>






<xs:anyAttribute processContents="skip"/>






</xs:complexType>





</xs:element>




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




</xs:sequence>





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




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




<xs:anyAttribute processContents="skip"/>



</xs:complexType>


</xs:element>

</xs:schema>
EIGHTH CHANGE

7.2.16

File Sequence 
7.2.16.1
General

For certain service offerings, such as DASH Media Presentations, a multitude of objects are delivered in a download delivery session. The following is observed:

· the delivered objects share many commonalities expressed in the FDT Instance;

· the changing parameters such as Content-Location  and Transfer-Length,  may be delivered or predicted from information in LCT packet headers, possibly in combination with extended information in the FDT.

In order to utilize this information, the FDT Instance is extended such that information present in the File entries can be predicted also for other objects that are delivered in the download delivery session in the future.

If a sender sends an FDT instance including the fileSequence element, then the following holds:

· A receiver shall use such an FDT Instance to generate the information of  File entries for all objects that are delivered in this FLUTE session in the file sequence validity interval defined as the period between 

· the time validFrom, if present, or from the time when received.

· the time validUntil, if present, or until the end of the download delivery session if not present.

· If the fullFDT attribute is set to true in the FDT Instance, 
· a FLUTE sender shall not send any object with a TOI within the file sequence validity interval that is not documented in the FDT Instance. A receiver may ignore any FDT Instance that is received within the file sequence validity interval. 

· The fileSequence element shall contain one or multiple objectFlow elements. Each object flow shall have associated a unique id with the value in the range of 0 and 255. Each of these object flow elements describes how to generate the information in new File entry based on the FDT Instance including a fileSequence and the information in LCT packet headers. For details on Object Flows and the procedures see clause 7.2.16.2.

The fileSequence element is defined in clause 7.2.10.2, specifically in the Release 12 extension of the FLUTE FDT schema.
7.2.16.2
File entry generation and Object Flows

Assume a FLUTE receiver receives an FDT element that contains the following information
· regular FDT Instance attributes and elements, one or multiple File entries and other regular FDT Instance information.

· a fileSequence element 

· with a file sequence validity interval as defined in clause 7.2.16.1
· one or several object flows, each identified with a unique id.



Once the first LCT packet with a new TOI is received in this FLUTE session and the file sequence interval is valid and no File entry with a matching TOI is found in the FDT instance, but the left-most 8 bit of the TOI matches the value of any id of an object flow present in the delivered FDT, then a valid additional File entry shall be generated as follows:

· 
· 
· 
· The remaining bits in the TOI define the object number ON of the object

· The id and the ON are used to generate the Content-Location field using the FileTemplate element as defined in clause 7.2.16.3. 

· All other parameters that are present in the ObjectFlow element in the delivered FDT Instance are associated to the new File element.
An EXT_FTI should be delivered for an object for which a File entry is generated in the file sequence.

7.2.16.3
File Template
The FileTemplate element enables to generate an entry for Content-Location in a File element in a local FDT Instance using the object flow identifier OFI, i.e. the value of the attribute id, and the object number ON.
To generate a the entry into a Content-Location field, the identifiers from Table xx shall be replaced by the substitution parameter defined in Table 7.2.16.1. Identifier matching is case-sensitive. If the string in the value of the FileTemplate element contains unescaped $ symbols which do not enclose a valid identifier then the result of URI formation is undefined. The format of the identifier is also specified in Table xx.

Each identifier may be suffixed, within the enclosing ‘$’ characters, with an additional format tag following this prototype
 %0[width]d
The width parameter is an unsigned integer that provides the minimum number of characters to be printed. If the value to be printed is shorter than this number, the result shall be padded with zeros. The value is not truncated even if the result is larger.

The FileTemplate shall be authored such that the application of the substitution process results in valid URIs. Strings outside identifiers shall only contain characters that are permitted within URIs according to RFC 3986 [19].

Table xx — Identifiers for File templates
	$<Identifier>$
	Substitution parameter
	Format

	$$
	Is an escape sequence, i.e. "$$" is non-recursively replaced with a single "$"
	not applicable

	$OFI$
	This identifier is substituted with the object flow identifier id of he corresponding LCT packet.
	The format tag may be present.

If no format tag is present, a default format tag with width=1 shall be used.

	$ON$
	This identifier is substituted with the object number ON which is represented by the remaining non flow bits of the corresponding LCT packet 
	The format tag may be present.

If no format tag is present, a default format tag with width=1 shall be used.









TENTH 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. 

<Existing text not shown for brevity>
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 r12:FDTInstanceDescriptorURI attribute is optional. If present in the main USD schema instantiation (see clause J.1), it includes a URI that corresponds to the FDT Instance Descriptor (FID) metadata fragment. The UE shall use the FID metadata fragment in accordance with clause 11.2C.
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:element name="KeepUpdatedService">



<xs:complexType>




<xs:sequence>





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




</xs:sequence>



</xs:complexType>


</xs:element>


<xs:attribute name="FDTInstanceDescriptorURI" type="xs:anyURI"/>
</xs:schema>
Note that Annex J contains a main User Service Description schema referencing the extensions schema.
ELEVENTH CHANGE

11.2C
FDT Instance Descriptor Metadata Fragment

11.2C.1
General

An FDT Instance Descriptor (FID) Metadata Fragment is specified to help the UEs aquiring an FDT Instance as a metadata fragment of the USD. This is useful in order to avoid sending the FDT inband along with objects when multiple or many objects are delivered in the download delivery session. It is particularly useful when a file sequence element is present in the FDT Instance.

The XML schema for the FID Metadata Fragment is identical to the extended FLUTE FDT schema as defined in 7.2.10.  The procedures for the FID metadata fragment are specified in sub-clause 11.2C.2.
11.2C.2
Procedures for FDT Instance Descriptor Metadata Fragment
An FDT Instance Descriptor (FID) Metadata fragment may be delivered to the MBMS clients:

· during a User Service Discovery / Announcement prior to the MBMS download session along with the session description (out-of-band of that session); or

· in-band within a MBMS download session; or

· via an MBMS download session dedicated to the transport of file FDT Instance Descriptor information.
The most recently delivered FID shall take priority. The MBMS Metadata envelope, see sub-clause 11.1, applies for the reception of FID parameters.  
The FID instance is identified using a URI, through the USD attribute r12:FDTInstanceDescriptorURI.

The internet Media Type for the FDT Instance Descriptor is "application/fdt+xml"
TWELFTH CHANGE

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 2. 

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.

Table J1-1: Release 12 USD extension schema version selection

	Main USD Schema version selected
	Release 12 USD Extension schema version

	1
	Not applicable

	2
	1


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


targetNamespace="urn:3GPP:metadata:2005:MBMS:userServiceDescription"


elementFormDefault="qualified"

 
version="2">

<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="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="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: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" 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 ref="r12:FDTInstanceDescriptorURI" use="optional"/>


<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<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>

