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ABSTRACT

This document proposes updates on the working document on “Application Layer Error Recovery Mechanisms” relating to FEC for download delivery services.
1
Introduction

The working document on of “Application Layer Error Recovery Mechanisms” contains a section on FEC for download delivery services. In this contribution, it is proposed to update this section and to provide some use cases of FEC in download delivery services. A text proposal to be included follows below.
2
Proposal

It is proposed to add the following references:
[ETSI TS 102 472] 
ETSI TS 102 472 (2006) - Digital Video Broadcasting: IP Datacast over 
DVB-H: Content Delivery Protocols.

[IETF RFC5052]

IETF RFC5052 (2007) - Forward Error Correction (FEC) Building Block
[IETF RFC5053]

IETF RFC5053 (2007) - Raptor Forward Error Correction Scheme for Object 
Delivery

It is proposed to modify the table as follows:

Table 2 IETF RMT RFC status 

	RFC
	Date
	Status
	Title
	Abstract
	Reference

	2887
	08-00
	I
	The Reliable Multicast Design Space for Bulk Data Transfer
	This document provides an overview of the design space and application constraints.
	[IETF RFC2887]

	3048
	01-01
	I
	Reliable Multicast Transport Building Blocks for One-to-Many Bulk-Data Transfer
	This document describes a framework for the standardization of bulk-data reliable multicast transport.
	[IETF RFC3048]

	3269
	04-02
	I
	Author Guidelines for RMT Building Blocks and Protocol Instantiation Documents
	This document provides general guidelines to assist the authors of Reliable Multicast Transport (RMT) building block and protocol instantiation definitions.
	[IETF RFC3269]

	3450
	12-02
	E
	Asynchronous Layered Coding Protocol Instantiation
	This document describes the Asynchronous Layered Coding (ALC) protocol, a massively scalable reliable content delivery protocol.
	[IETF RFC3450]

	3451
	12-02
	E
	Layered Coding Transport (LCT) Building Block
	Layered Coding Transport (LCT) provides transport level support for reliable content delivery and stream delivery protocols.  The transport is specifically designed to support protocols using IP multicast, but also provides support to protocols that use unicast.
	[IETF RFC3451]

	5052
	09-07
	E
	Forward Error Correction Building Block
	This document describes how to use Forward Error Correction (FEC) codes to efficiently provide and/or augment reliability for data transport.
	[IETF RFC5052]

	3453
	12-02
	I
	The Use of Forward Error Correction in Reliable Multicast
	This memo describes the use of Forward Error Correction (FEC) codes to efficiently provide one-to-many reliable data transport. Different classes of FEC codes and some of their basic properties are described. 
	[IETF RFC3453]

	3695
	02-04
	E
	Compact Forward Error Correction (FEC) Schemes
	This document introduces some Forward Error Correction (FEC) schemes with a more compact FEC payload.  The schemes can deliver blocks of an object of indeterminate length.
	[IETF RFC3695]

	3926
	10-04
	E
	FLUTE - File Delivery over Unidirectional Transport
	This document defines a protocol for the unidirectional delivery of files that is suited to multicast networks.  The specification builds on Asynchronous Layered Coding, the base protocol for massively scalable multicast.
	[IETF RFC3926]

	5053
	09-07
	E
	Raptor Forward Error Correction Scheme for Object Delivery
	This document describes a Fully-Specified Forward Error Correction (FEC) scheme, corresponding to FEC Encoding ID 1, for the Raptor forward error correction code and its application to reliable delivery of data objects.
	[IETF RFC5053]


It is proposed to add the following text at the end of Section 8.2.2: 
FEC in download delivery services, which could be applied to IPTV services, has been standardized elsewhere. All of them rely on the IETF RMT RFCs in Table 2, especially on FLUTE, LCT and ALC.

· 3GPP TS26.346 Multimedia Broadcast/Multicast: Protocols and Codecs [3GPP TS26.346] 

· For the download delivery service of this standard File Delivery over Unidirectional Transport (FLUTE) as specified in [IETF RFC3926] is applied. FLUTE provides mechanisms to signal and map the properties of a file to the Asynchronous Layered Coding (ALC) protocol [IETF RFC3451] such that receivers can assign these parameters to the received files. The object to be transmitted is partitioned in one or several source blocks. For each source block, additional repair symbols can be generated by applying an FEC code. FLUTE could be used with different FEC codes, however 3GPP specifies and requires support of a single specific code (the Digital Fountain Raptor code). FLUTE with Raptor allows the support of very efficient scheduled multicasting as well as carousel services. The latter is efficiently supported by the fountain property of the Raptor code.
· ETSI TS  EN301102 192 472 ETSI TS 102 472 Digital Video Broadcasting: IP Datacast over DVB-H: Content Delivery Protocols [ETSI TS 102 472]
· The Content Delivery Protocol (CDP) for file delivery in DVB-H re-uses the technology of 3GPP MBMS [3GPP TS26.346] download delivery. The use of Raptor codes is strongly recommended, especially for files with size larger than 32 kByte.
The DVB project has also initiated a work item on content delivery services (CDS). The scope of the CDS work in DVB is to specify a content download mechanism in an end-to-end IPTV system. This content download mechanism is for downloading of IPTV content to a local store in order to allow for IPTV delivery in areas where a real-time channel is not possible or prone to errors, for delivery of multiple simultaneous services and/or for reduced cost offers as the band-width consumption may be limited compared to live services. This work re-uses existing technology from DVB IPDC CDP [ETSI TS 102 472]. 
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