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FIRST CHANGE
9.3.2
Starting Time of the Associated Delivery Procedure for MBMS Download Delivery

FLUTE File Delivery Table (FDT) Instances include an "expires" attribute, which defines the expiration time of the FDT instance. The sender must use an expiry time relative to the current time at the BM-SC. According to RFC 3926 [9], "the receiver SHOULD NOT use a received FDT Instance to interpret packets received beyond the expiration time of the FDT Instance".

The starting time of Associated Delivery Procedure for the MBMS download is the expiration time of the FDT instance at the latest.

The starting time of the postFileRepair timer (see sub-clause 9.4.4) corresponds to the starting time of the Associated Delivery Procedure. The postFileRepair timer value corresponds to the back-off time determined from sub-clause 9.3.4, using the file repair associated parameters in the ADP.

The starting time for the postReceptionReport timer (see clause 9.4.4) for RAck reports corresponds to the time at which the UE determines that there has been a complete file reception for MBMS download, as specified in sub-clause 9.4.1. 

The starting time for the postReceptionReport timer (see sub-clause 9.4.4) for StaR/StaR-only/StaR-all reports corresponds to the time at which the UE has identified a complete MBMS delivery session reception, as specified in sub-clause 9.4.2.

The postReceptionReport timer value for RAck and StaR/StaR-only/StaR-all reports is set to the same value and corresponds to the back-off time, as determined from sub-clause 9.3.4, using the reception reporting associated parameters in the ADP.

The MBMS UE may also choose to start the Associated Delivery Procedure when any of the following occurs:
· The MBMS UE has received an end-of-object (B-flag) for an object.
· An end-of-session (A-flag) is received before the FDT instance expires. Note, the end-of session (A-flag) indicates, that neither more objects nor FDT instances will be transmissed by the BM-SC.
· The end of the file transmission time (end attribute in the fileSchedule element) per the Schedule Description fragment is reached even when the FDT Instance is not received.  
· The end of the session occurrence transmission time (given by the stop element in the sessionSchedule element adjusted to the specific session occurrence, to account for any session reoccurrences) per the Schedule Description fragment is reached even when the FDT Instance is not received.
If the MBMS UE is not capable of receiveing an MBMS transmission while using an interactive bearer, the MBMS UE shall ignore the end-of-object flags (B-flag).

When a particular file (URI) is present in several FDT Instances with different TOI values, then the FDT Instance with the highest FDT Instance ID defines the TOI for the most recent instance of the file and determines the end of transmission time for that file. A UE shall only determine transmission completeness for a file for the most recent instance of the file  - and shall not use FDT Instance expiry time to determine transmission completeness for any other (TOI) instances of a file (fileURI).

NOTE 1:
The intention of this sub-clause is to just start the Associated Delivery Procedure back-off timer for the more recent instance version of a file with respect to the FLUTE transmission session.

When a particular file (URI) is present in more than one FDT Instance with the same TOI value, then the end of transmission time is defined by the expiration time of the latest FDT Instance to expire.

If an FDT Instance is received describing the file after this time (giving an FDT Instance expiry time in the future and a different TOI value) the UE shall determine that the transmission of the file is incomplete - i.e. that more packets may arrive within the MBMS download session for that file, 'forgetting' its previous file transmission complete determination.

NOTE 2:
This effectively resets and stops any running timers already initiated for an associated delivery procedure for that file.

If the MBMS UE receives an end-of-object packet (with FLUTE header B flag set true) the MBMS UE shall determine that the transmission of that object is complete, and shall interpret that as file transmission complete if no, more recent, TOIs are described for the same file (URI) in any received and unexpired FDT Instance(s).
If the MBMS UE determines that the download session is complete (as specified in sub-clause 9.4.2) then it shall interpret this also that all the transmissions of all files (and TOIs) described by all FDT Instances, received from that session, are complete.
SECOND CHANGE
9.3.9 Full File Repair Without the FDT
9.3.9.1
Introduction
When an MBMS UE is unable to receive a file of interest and its associated FDT Instance over MBMS bearers (e.g., UE is outside of MBMS coverage or tunes in between session occurences of a Datacasting service), the UE may use the following procedures to retrieve the file.
9.3.9.2
File Repair Using the FileSchedule
When the fileSchedule element is provided in the Schedule Description metadata fragment, the MBMS UE may use the  fileURI element in the fileSchedule to request the file of interest in accordance with the file repair procedures specified in clause 9.3,  i.e., the back-off timing procedures (clause 9.3.4), symbol-based repair server selection (clause 9.3.5) and Repair Request Message format (clause 9.3.6.1).
9.3.9.3
File Repair Using the FDTInstanceURI in the Session Schedule
When the FDTInstanceURI element is provided in the sessionSchedule of the Schedule Description metadata fragment, the MBMS UE may use this to retrieve the FDT Instance for the file(s) of interest.  The UE determines the URI of the FDT Instance based on the FDTInstanceURI and when applicable, the session index value for the session occurrence as specified in clause 11.2A.1.2.
From the time that the transmission of files for a session occurrence is considered complete (see clause 9.3.2), the MBMS UE shall wait for the Back-off Time as specified in clause 9.3.4.3 to elapse before requesting the FDT Instance for the file(s) of interest via the HTTP (RFC 2616 [18]) GET method.  The FDT Instance is identified in the response by the MIME type “application/fdt+xml” and should fully describe (i.e., contains all necessary FDT file description entries) all of the files delivered in the session occurrence. After receiving the FDT Instance, the MBMS client shall request any file(s) of interest described by that FDT Instance using the server selection procedures specified in clause 9.3.5 and the symbol-based or byte-range based request Request Message Formats specified in clauses 9.3.6.1 and 9.3.6.2, respectively.
THIRD CHANGE
9.4.2
Identifying Complete MBMS Delivery Session Reception 

If a schedule description fragment is received for a service, download delivery sessions are considered complete when the stop time in the sessionSchedule adjusted to the specific session occurrence to account for any session reoccurrence when applicable, is reached.
If a Schedule Description fragment is not received for a service, delivery sessions (download and streaming) are considered complete when the "time to" value of the session description (from "t=" in SDP) is reached. Where the end time is unbounded (time to = 0) then this parameter is not used for identifying completed sessions.

Delivery sessions are also considered complete when the UE decides to exit the session - where no further data from that session will be received. In this case the UE may or may not deactivate the MBMS bearer(s).

For MBMS download sessions, FLUTE provides a "Close session flag" (see sub-clause 7.2.7) which, when used, indicates to the UE that the session is complete.

FOURTH CHANGE: Re-title previous 11.2A.1 as  11.2A.1.1, “Initial Definition”
11.2A.1
Procedures for Schedule Description Metadata Fragment
11.2A.1.1
Initial Definition
A schedule description instance may be delivered to the MBMS clients:

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

· in-band within a MBMS Download delivery session; or

· via an MBMS download delivery session dedicated to the transport of file schedule information.

The most recently delivered schedule file shall take priority, such that schedule parameters received prior to, and out-of-band, of the download session they apply to are regarded as "initial defaults", and schedule parameters received in-band with the download session, overwrite the earlier received schedule parameters. The MBMS Metadata envelope, see sub-clause 11.1, applies for the reception of schedule parameters.  
The schedule description instance is clearly identified using a URI, to enable UE cross-referencing of in and out-of-band schedule files.

The MIME Type for the Schedule information is "application/mbms‑schedule+xml"

Availability of the schedule description metadata fragment is indicated by the presence of the schedule  element in the MBMS User Service Bundle Description fragment. The URI to the Schedule Description fragment is provided by the element scheduleDescriptionURI in the schedule element.
The start and stop time of a single event is specified by the start and stop elements/attributes, which provides the absolute date and time of the start time and the stop time of the event. The duration may be determined by subtracting the start time from the stop time.

The reoccurencePattern element if included shall have a value of either "daily", "weekly" or "monthly".

The number of reoccurence of an event may be indicated by either specifying the end time, as indicated by the reoccurenceStopTime element, or by specifying the number of reoccurrence, with the numberOfTimes element. If there are no reoccurrence, then the reoccurencePattern, numberOfTimes and reoccurenceStopTime elements are not included.

The fileSchedule element specifies details about the files delivered during a session. The sessionID attribute is as defined in sub-clause 9.4.6. If present, it identifies the delivery session for each file. If not present, a UE shall determine the transport session as defined by the session description for the download session. The fileMD5 attribute is the MD5 hash value of the file. If present, the purpose of this hash is to enable a UE to determine if a file has changed since a prior reception without having to download the file.

The scheduleUpdate element specifies a time after which UE shall seek to update its schedule information. 

An index element is included as a child of the sessionSchedule element.  If the sessionSchedule does not describe any session reoccurrence then the index corresponds to the single session occurrence.  If the sessionSchedule describes one or more reoccurrences  the index is the starting index of the first session occurrence with the index value increased by one for each session reoccurrence.  

A cancelled attribute is defined as a child of the fileURI element, itself a child of the fileSchedule element. If cancelled is set to "true" or "1", then the transmission of the file identified by the fileURI element is cancelled, and the UE shall cancel any applicable file repair and/or reception reporting procedures for that file . If this file schedule-level cancellation indication in the updated schedule description is received after the associated file has already been delivered, then any related file repair, or reception reporting for that file (associated with its parent service), either in progress or yet to occur, shall be aborted. If cancelled is set to "false" or "0" or is absent, then nominal file transmission and associated delivery procedures, if applicable, shall occur. 

A sessionScheduleOverride element is defined as a child of the serviceSchedule element. If included, the sessionScheduleOverride element indicates either the cancellation of the session occurrence, or schedule override, as follows:

· If the cancelled attribute (a child of sessionScheduleOverride element) is set to "true" or "1", then the transmission of the session identified by the index attribute (a child of sessionScheduleOverride element) is cancelled, and the UE shall cancel any applicable file repair and/or reception reporting for all files belonging to that session.  If this session schedule-level cancellation indication in the updated schedule description is received after any of the associated files have already been delivered, then any related file repair, or reception reporting for those files (associated with their parent service(s)), either in progress or yet to occur, shall be aborted.
· If the cancelled attribute (a child of sessionScheduleOverride element) is set to "false" or "0" or is absent, then the start and stop time elements (children of sessionScheduleOverride element) shall override the nominal start and stop time of the transmission schedule of the session as identified by the index attribute  (a child of sessionScheduleOverride element) .

The value of the index attribute in the sessionScheduleOverride element corresponds to any of the the value of the index element in the reoccurenceStartStopType in the sessionSchedule element.

Schedule information received in the Schedule Description metadata fragment shall take precedence over timing information that may have been received in SDP (t or/and r lines).

The child element receptionFiltering may be present in either the sessionSchedule or fileSchedule elements of the Schedule Description fragment.  If it appears in the session schedule, receptionFiltering signifies the presence of the Filter Description metadata fragment for use by the UE to perform selective reception of contents, in their entirety, sent during the corresponding session(s) of the User Service.  If it appears in the file schedule, receptionFiltering signifies the presence of the Filter Description metadata fragment for use by the UE to perform selective reception of the corresponding file(s) of the User Services, during its(their) scheduled delivery time(s).  Should receptionFiltering be present in both the sessionSchedule and fileSchedule elements, fileSchedule shall take precedence.  The filterDescriptionReference attribute of the Schedule Description fragment identifies the Filter Description fragment of concern, and each instance of the data child element of receptionFiltering identifies a unique filter data instance in the Filter Description fragment to be applied for content filtering and selective reception.  Multiple data elements may appear under receptionFiltering, to accommodate the presence of different categories or types of filtering data.  In this release of the specification, only location filtering data is defined.  More details on the composition of filtering data are given in sub-clause 11.2B.

FIFTH CHANGE: Addition of new clause 11.2A.1.2 entitled “Extension to the Schedule Description Fragment”
11.2A.1.2
Extension to the Schedule Description Fragment

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

Optional reference to an FDT Instance is provided in the session schedule by the r12:FDTInstanceURI element.  When this element is present and the index (see clause 11.2A.1.1) is described in the sessionSchedule, then the r12:FDTInstanceURI element concatenated together with the index value of the session occurrence provides the location of an FDT Instance that describes all of the files delivered during the associated session occurrence.  An MBMS client that has missed receiving files and their FDT Instances (e.g., MBMS client is outside of MBMS coverage or is just tuning in between session occurences) may use the URI formed by concatenating the index value of any previously missed session occurrence after the value of the r12:FDTInstanceURI element (i.e., FDTInstanceURI|index) to obtain an FDT Instance following the procedures specified in clause 9.3.9.3.
When the r12:FDTInstanceURI element is present and the index is not described in the sessionSchedule then the r12:FDTInstanceURI element by itself provides the location of an FDT Instance that describes all the files delivered during the session.

SIXTH CHANGE: Add sub-clause 11.2A.2.1, “Main XML Schema”, and 11.2A.2.2, “Release 11 Extension to Schedule Description Schema”
11.2A.2
XML-Schema for the Schedule Description Meta Data Fragment
11.2A.2.1
Main XML Schema
Below is the formal XML syntax of schedule information procedure. Documents following this schema can be identified with the MIME type "application/mbms‑schedule+xml" defined in Annex C.14.

In this version of the specification the network shall set the schemaVersion element, defined as a child of scheduleDescription 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 a Schedule Description compliant to this schema, it shall determine the schema version required to parse the instantiation as follows:

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

The XML schema "schema-version.xsd” is specified in Annex J.

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

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

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


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


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

elementFormDefault="qualified"

version="3">

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

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

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

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


<xs:complexType name="scheduleDescriptionType">



<xs:sequence>

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

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





<xs:complexType>






<xs:sequence>







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







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








<xs:complexType>









<xs:sequence minOccurs="0">










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










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









</xs:sequence>









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









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








</xs:complexType>







</xs:element>







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








<xs:complexType>









<xs:sequence>










<xs:element name="fileURI">











<xs:complexType>












<xs:simpleContent>













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














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













</xs:extension>












</xs:simpleContent>











</xs:complexType>










</xs:element>










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


<xs:complexType>












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












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












<xs:anyAttribute processContents="skip"/>











</xs:complexType>










</xs:element>










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










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










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









</xs:sequence>









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









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









<xs:anyAttribute processContents="skip"/>








</xs:complexType>







</xs:element>







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






</xs:sequence>






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






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






<xs:anyAttribute processContents="skip"/>





</xs:complexType>




</xs:element>




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



</xs:sequence>



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



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


<xs:anyAttribute processContents="skip"/>


</xs:complexType>


<xs:complexType name="reoccurenceStartStopType">



<xs:sequence>




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




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




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




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




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




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




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




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



<xs:element ref="r12:FDTInstanceURI" minOccurs="0" maxOccurs="1"/>




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



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



</xs:sequence>



<xs:anyAttribute processContents="skip"/>


</xs:complexType>


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

</xs:schema>

11.2A.2.2
Release 11 Extension to Schedule Description Schema

The following schema is the release 11 extension to the Schedule Description schema. The schema file name, as referenced in the main Schedule Description schema, is Schedule-Rel-11-schema-snippet.xsd

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

<xs:schema 


xmlns="urn:3gpp:metadata:2012:MBMS:scheduleDescription" 


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


targetNamespace="urn:3gpp:metadata:2012:MBMS:scheduleDescription" 


elementFormDefault="qualified">


<xs:attribute name="sessionId" type="xs:string"/>


<xs:attribute name="fileMD5" type="xs:base64Binary"/>



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


<xs:element name="receptionFiltering">



<xs:complexType>




<xs:sequence>





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






<xs:complexType>







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






</xs:complexType>





</xs:element>




</xs:sequence>



</xs:complexType>


</xs:element>
</xs:schema>
SEVENTH CHANGE: New clause 11.2A.2.3, “Release 12 Extension to Schedule Description schema
11.2A.2.3
Release 12 Extension to Schedule Description schema

The following schema is the release 12 extension to the Schedule Description schema. The schema file name, as referenced in the main Schedule Description schema, is Schedule-Rel-12-schema-snippet.xsd

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


xmlns="urn:3gpp:metadata:2013:MBMS:scheduleDescription" 


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


targetNamespace="urn:3gpp:metadata:2013:MBMS:scheduleDescription" 


elementFormDefault="qualified">

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

</xs:schema>
