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1. Introduction
This document discuses a new operating mode for a FLUTE client when DASH content is delivered over MBMS session. The document provides background information for S4-121348 and S4-121349.  
2. Problem Description
DASH representations are delivered over MBMS using FLUTE protocol. The media segments as well as any MPD updates are carried as transport objects. Consumption of DASH content delivered over MBMS may be performed currently by operating a FLUTE client in one of the supported modes. The FLUTE client supports three operation modes:
1. Promiscuous mode: in this mode the FLUTE client is instructed to download all files (transport objects) transmitted over the FLUTE session.
2. One-Copy mode: in this mode the FLUTE client is instructed about which files (transport objects) should be downloaded.

3. Keep-Updated: in this mode the FLUTE client is instructed about which files (transport objects) should be downloaded and continue to download any updates to those files (transport objects). 
The following figure depicts a possible architecture for implementing DASH over MBMS. 
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Figure 1 A possible architecture of DASH reception from MBMS
The Keep-Updated mode is most appropriate for reception of MPD updates. In case of media segments either the Promiscuous mode or the One-Copy mode may be used. However, both of those modes have some drawbacks. 

In the Promiscuous mode the FLUTE client downloads all transport objects transmitted over the FLUTE session. The problem can arise when more than one alternative representation are transmitted simultaneously over the same MBMS session. This will lead to excessive storage usage and unnecessary processing caused by the reception of the alternative Representations which are not of interest to the DASH client. The possibility of such use case is very likely as service providers will be inclined to minimize the number of MBMS sessions in order to minimize the overhead. 
In the One-Copy mode the control channel between the DASH client and the FLUTE client may be used to communicate every single requested segment URL that the DASH client wants to receive. This operation mode requires accurate timing of the transmission, so that segments are sent over the FLUTE session late enough to allow the FLUTE clients to receive the requests for the corresponding media segments ahead of the segment broadcast time. If the FLUTE receiver is instructed late to receive a certain segment, the FLUTE client might be missing the first part of the transmission and thus will incur additional delay on the reception of the file (if the transport object is not rebroadcast and if FEC is not powerful enough, the FLUTE client might need to wait for file repair procedure to retrieve the file, which might take very long time).
Additionally, FLUTE client must receive an FDT instance, to map the URLs of files of interest to TOI values, before any segment (file) of the DASH content is received from the FLUTE session. This may introduce additional problems: 
· An additionally initialization delay may be introduced. The delay corresponds to the frequency of the FDT instance transmission. It should be noted that increase of the frequency transmission of FDT transmission increases transmission overhead.

· If a FDT instance is corrupted in One-Copy mode the FLUTE client might miss certain segments and thus will incur additional delay on the reception of the segment which can be interpreted by DASH client as lost segments.
3. Possible Solution 
Based on the discussion in Section 2 it becomes obvious that none of the above modes is optimal for DASH delivery over MBMS. A solution to address the problem could be to introduce a new operation mode for the FLUTE client, Promiscuous-restricted mode. 
3.1
Promiscuous-restricted mode
In the new mode, the FLUTE client is instructed to promiscuously receive all files transmitted over transport object identified by a set of TOI values. The set of TOI values may be a range of TOI values, which covers the transport objects carrying the segments of a given Adaptation Set, Representation, or Sub-Representation of interest. The set of TOI values is signalled to the DASH client through MPD and it is used to instruct the FLUTE client accordingly. 
Due to the inclusion of the new information in MPD:

· The amount of signalling information between DASH client and FLUTE client is reduced. DASH client inform only once a FLUTE client about range of the TOI values that should be downloaded when transmitted over FLUTE session. 
· A FLUTE client may start downloading a DASH content delivered over MBMS before receiving the FDT. Consequently, the initialization delay is reduced to zero without the need of increasing frequency of FDT transmission. 

· The corruption of FDT does not impact on the reception of the segments. 
3.2
Addition to MPD
In order to allow the Promiscuous-restricted mode, a set of TOI values used to transmit segments of a given Adaptation Set, Representation, or Sub-Representation is signalled in MBMS transport descriptor that utilize EssentialProperty or SupplementalProperty descriptor. 
The two possible implementations of the new addition to MPD are presented in Section 3.2.1 and 3.2.2, and are aligned with the proposal presented in S4-121047 and S4-121048.
3.2.1 Alternative 1

The MBMS transport description scheme is signaled in the EssentialProperty or SupplementalProperty descriptor. Each instance of the EssentialProperty or SupplementalProperty descriptor shall be defined and used as follows:
· The @schemeIdUri is assigned the following value: "urn:3GPP:ns:MBMS:userService:download:2012".  This indicates that the DASH content is delivered as an MBMS User Service via the download delivery method.

· The @id is to be matched against the attribute @transportID in the BaseURL or SegmentBase elements in the MPD.  A matching value indicates the context for descriptor is applicable.  For example, if the identical @transportID were to appear under Representation.BaseURL, it would mean that the corresponding DASH Representation would be associated with the information carry in the descriptor.

· The @value shall contain structured data defined in a separate namespace. The semantics and XML syntax of the scheme information for the MBMS transport description scheme are specified in Table C.2, Table C.3, and Table C.4, respectively.

Table C.2: Semantics of MBMS transport description scheme
	Element or Attribute Name
	Use
	Description

	
	mbmsTransportDescription
	
	

	
	@serviceId
	M
	The name serviceId identifies the User Service (via the userServiceDescription element) within the bundleDescription fragment whose serviceId attribute value matches the value field in the above query or fragment component

	
	@sessionDescriptionURI
	M
	The name sessionDescriptionURI identifies the Session Description fragment which is referenced by the deliveryMethod element’s sessionDescriptionURI attribute whose value matches that of the value field in the above query or fragment component.

	
	toiSet
	1…N
	Sepecifies a range of TOI values over which the segments of the representation are transmitted. 

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>…<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @


Table C.3: Semantics of TOISetType
	Element or Attribute Name
	Use
	Description

	
	TOISetType
	
	

	
	@startTOI
	M
	The smallest value of the TOI in the set 

	
	@endTOI
	M
	The highest value of the TOI in the set

	Legend:

For attributes: M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory.

For elements: <minOccurs>…<maxOccurs> (N=unbounded)

Elements are bold; attributes are non-bold and preceded with an @


Table C.4: Syntax of MBMS transport description scheme
	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="urn:3GPP:ns:MBMS:userService:download:2012"
    attributeFormDefault="unqualified" 
    elementFormDefault="qualified"
    xmlns:xs="http://www.w3.org/2001/XMLSchema" 
    xmlns:xlink="http://www.w3.org/1999/xlink"
    xmlns=" urn:3GPP:ns:MBMS:userService:download:2012">
    
    <xs:annotation>
        <xs:appinfo> FLUTE session information </xs:appinfo>
        <xs:documentation xml:lang="en">
            This Scheme defines mbmsTransportDescriptionType.
        </xs:documentation>
    </xs:annotation>

    <xs:complexType name="mbmsTransportDescriptionType">
        <xs:sequence>
           <xs:element name="TOIRange" type="TOIRangeType" minOccurs="0" axOccurs="unbounded"/>
           <xs:any namespace="##other" processContents="lax" minOccurs="0"axOccurs="unbounded"/>
        </xs:sequence>
        <xs:attribute name=”sessionDescriptionURI" type="xs:anyURI" use="required"/>
        <xs:attribute name=”serviceId" type="xs:anyURI" use="required"/>
        <xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

    <xs:complexType name=" TOIRangeType ">
        <xs:attribute name="startTOI" type="xs: unsignedInteger " use="required"/>


<xs:attribute name="endTOI" type="xs: unsignedInteger " use="required"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

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


3.2.1 Alternative 2
Following the proposal from S4-121047, clause C.4.2 and X.2, a set of TOI values could be included in the @value attribute. 
In clause C.4.2 of S4-121047:

The name toiSet identifies a range of TOI values of transport object of interest. toiSet may be present in @value string only if sessionDescriptionURI is also present in @value string. For example toiSet =1,256 indicates that transport object falling to a range of TOI values from 1 to 256 shall be only downloaded from the FLUTE session. 

In clause X.2 of S4-121047: 
To announce MBMS delivery of DASH-formatted content, each instance of the EssentialProperty or SupplementalProperty descriptor shall be defined and used as follows:

· The @schemeIdUri is assigned the following value: "urn:3GPP:ns:MBMS:userService:download:2012".  This indicates that the DASH content is delivered as an MBMS User Service via the download delivery method.

· The @value is assigned a string value which should contain URI references to the MBMS User Service Discovery/Announcement metadata fragments that enable the identification of the User Service to which a broadcast DASH Representation belongs, the SDP description of the FLUTE session over which that Representation is carried, and a set of TOI values of transport object over which the segments of the Representations are carried. The encoding of the value attribute should take into consideration the use of the query string or fragment components of a URI, as described in Annex C.4.2 .

· The @id is to be matched against the attribute @transportID in the BaseURL or SegmentBase elements in the MPD.  A matching value indicates the context for which the @value is applicable.  For example, if the identical @transportID were to appear under Representation.BaseURL, it would mean that the corresponding DASH Representation would be associated with the contents of @value.

Accessing a delivery method identified in the @schemeIdURI and accessing the session/resources specified by the @value shall be sufficient to access the resources associated with this Transport descriptor.
3GPP


