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ABSTRACT

This document proposes updates to the working document on “Application Layer Error Recovery Mechanisms” on error recovery mechanisms that combine FEC and retransmission.
1
Introduction

The working document on “Application Layer Error Recovery Mechanisms” discusses FEC-based and retransmission-based mechanisms. FEC and retransmission technologies for error recovery are not necessary competing technologies, but they may be used combined and complementary. For example, several advanced radio systems apply so called hybrid Automatic Repeat request (ARQ) mechanisms, for which initially data and parity information is sent to a receiver, and only if the receiver reports a recovery failure, the sender will send additional information to recover the data, most suitable new repair data which was not yet included in the first transmission attempt. In the context of IPTV services, the combined use these two technologies may allow pairing most of the advantages of the two technologies and may allow to overcome some of their drawbacks.
2
Proposal

It is proposed to rename section 8.3 “Hybrid” to “Combinations of FEC with Retransmissions and Feedback”

Furthermore it is proposed to add the following text to this section.

FEC and retransmission technologies for error recovery are not necessary competing technologies, but they may be used combined and complementary. By applying such combinations, some interesting advantageous benefits may be obtained. The significance of the benefits depends, among others, on the considered service, the considered distribution mean, i.e. multicast or unicast, and/or the number of available retransmission servers. This section provides a high-level overview of possible combinations.

For retransmission-based mechanisms negative acknowledgements of packets can lead to the transmission of repair packets instead of original data packets. This may be beneficial especially for the case of multicast transmission as the repair packets may serve the retransmission request of several packets, which may have observed the loss of different data packets. Such a scheme may allow to reduce the average transmit bandwidth.

For FEC-based mechanisms, the introduction of feedback messages can be used to influence the sender strategy. For example, if receivers are aware that the sender will transmit some small amount of initial repair data for the current source block, retransmission requests need only to be sent in case this initial repair information is not sufficient. If the loss exceeds what can be repaired by the initial repair data, retransmission requests can be made and in response the sender can send additional repair data for the source block that is independent of the initial repair data. Such a scheme may significantly reduce the amount of necessary feedback messages and therefore may allow to significantly reducing the amount of necessary retransmission servers when compared to conventional retransmission mechanisms. In an alternative setup, a default level of AL-FEC protection is provided which is capable of correcting all anticipated errors (i.e. the same level of AL-FEC protection as for an AL-FEC-only system). For each FEC block, the receiver may send an acknowledgement packet requesting that sending of FEC data for that source block should be terminated early, because the receiver has received enough data to recover the block. Such scheme may allow reducing the average bandwidth in the forward direction.

The DVB AL-FEC mechanism [ETSI TS 102 034], Annex E, with the availability of fountain property of the Raptor code provides all the properties to deploy such combinations of FEC and receiver feedback in an efficient and backward-compatible manner.
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