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1 Introduction

This contribution is a companion document to Tdoc S4-130911 “FLUTE Enhancements – Design Details” [1] from Qualcomm.  It describes the proposed extension of the USD to support the Enhanced FLUTE solution described in [1].  That design comprises a source protocol for delivering objects or collection of related objects and which is free of FEC semantics, and a repair protocol that enables flexible protection of objects or a bundle of objects via any FEC protocol.

A new USD metadata fragment, the ‘File Delivery Description’, is proposed for carrying static and predictable file delivery information, or “file descriptors”, associated with the files/objects delivered by the FLUTE+ protocol.  The role of the file descriptors/delivery information are the same as the file descriptors carried by the FLUTE FDT – i.e., to enable recovery of the associated file objects.  Relative to inband delivery of the FDT, out-of-band delivery of object/file descriptors provides the key benefits of avoiding dependency problems in object recovery.  Furthermore, increase in delivery efficiency can be attained by reducing the amount of overhead transmitted, especially in the case of sending the known and static information about file objects once, out-of-band, as opposed to repeatedly along with each object.
Another new USD metadata fragment, the ‘Repair Flow Description’ is proposed for carrying the known metadata associated with the repair flow carried by the FEC-enabled repair protocol.  That metadata includes a repair flow identifier, FEC-specific information, and references to the source flow associated with the repair flow.
Session description information for the source delivery and repair flow delivery sessions of FLUTE+ session are described in [1], which indicates that reuse and profiling of the SDP for FLUTE sessions should suffice.  Therefore, the existing mechanism defined by TS 26.346 for using the deliveryMethod element in the USD to reference a Session Description fragment associated with a given delivery method can be reused.  Four types of SDP files may be associated with a given Session Description instance, i.e. pertaining to RTP streaming, FLUTE download delivery, and an LCT delivery session (which carries data for FLUTE+ source and/or repair protocol).
2 USD Signaling of File Descriptors for FLUTE+
2.1
File Descriptor for Source Protocol/Delivery
The central concept in employing the USD to signal file/object metadata in FLUTE+ delivery is to separate the equivalent information contained in the FDT (File Delivery Table) into three logical parts:
a) Known and static information of files/objects which can be delivered prior to the start of the object delivery session, for example via out-of-band means,
b) Dynamic information of files/objects which can be deduced from the FLUTE+ packet headers, and
c) Dynamic information of files/objects which can only be generated at the time of content transmission, and therefore must be delivered along with the objects themselves.
Extending the USD to carry object descriptors supports (a) and (b) in the above.  For the purpose of (a), a new metadata fragment, linked to the delivery method for the MBMS user service of concern, should be added to the USD to carry the static File Delivery Information as defined in [1], and referred to as the File Delivery Description.  The new USD metadata fragment containing this static object description information is named File Delivery Description, as shown in Fig. 1 below.  
2.2
File Descriptors for Repair Protocol/Delivery
Similar to the provisioning in the USD of file delivery information associated with file/object delivery using the FLUTE+ source protocol, known and static metadata associated with repair objects delivered by the FLUTE+ repair protocol could also be made available to the MBMS client via out-of-band and a-priori delivery via another new USD fragment, the Repair Flow Description.  Metadata contained in the Repair Flow Description includes the repair flow identifier, identifier of source objects and source flow, reference to the SDP file for the source flow, and FEC OTI parameters.
The proposed revision to the USD data model in supporting the File Delivery Description Repair Delivery Description fragments is shown in Fig. 1.
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Figure 1 – Modified USD data model by addition of the Object Delivery Description fragment
Note that the contents of the File Delivery Description is very similar to the FDT.  The key difference is in the absence in File Delivery Description of FEC parameters such as the FEC-OTI attributes found in the FDT, since as described in [1] and [2], the source protocol (FUTE+) is designed to deliver source content without FEC semantics.  Those FEC-OTI parameters are in turn contained in the Repair Delivery Description.
3 Session Description for FLUTE+ Session

As described in [1], the collection of SDP parameters used to describe a FLUTE+ session is a subset of those used in describing a FLUTE download delivery session.  Therefore, no change to the USD schema is necessary to identify the Session Description fragment associated with Enhanced FLUTE delivery, for either the source protocol/session or repair protocol/session.  The Session Description instance referenced by the deliveryMethod element pertaining to a given MBMS user service will contain the SDP information matching the delivery protocol associated with deliveryMethod.  Additional text will need to be added to TS 26.346 to specify the actual SDP parameters contained in a Session Description instance associated with the LCT session for the FLUTE+ delivery method, and extension to the existing deliveryMethod element will be necessary for indicating the type of SDP file of the referenced Session Description instance.
4 Summary
This document illustrates the high level USD data model change by adding the File Delivery Description and Repair Flow Description as new USD metadata fragments.  The former fragment carries static and predictable file delivery information associated with the files/objects delivered by the FLUTE+ source protocol.  The latter fragment carries known and static repair flow and FEC information associated with the objects delivered by the FLUTE+ repair protocol.    Upon the additional support for source and repair delivery modes of FLUTE+, one of four types of SDP files is associated with a given Session Description instance, i.e. pertaining to RTP streaming, FLUTE download delivery and an LCT delivery session (which carries data for FLUTE+ source and/or repair protocol)..
5 Proposal
It is proposed that SA4 discuss and agree on the proposed USD data model revision in support of the Enhanced FLUTE protocol.
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