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1.
Introduction

Application layer reliability is one of the QoS requirements for IPTV service. Since the video and audio data is delivered by IP networks, packet or bit errors may degrade the IPTV service quality. Moreover, losses in the metadata such as EPG (Electronic Program Guide), ECG (Electronic Content Guide), and interactive user data may cause more severe problem in IPTV service. Therefore, reliability support for them is essential to IPTV service. As discussed in another input document, ARQ-based error control scheme is a good candidate to support application layer reliability for soft real-time streaming and interactive user service in IPTV. This document introduces several ARQ-based standardizations and their activities.

2.
Existing standards/activities

There are many of ARQ-based error control schemes. Out of them, there are three standardization activities which can be well applied to IPTV services.
· ITU-T X.607 (ECTP-3)
· This defines a tree-based reliable multicast transport protocol for one-to-many sessions. The error recovery mechanism is based on NACK (Negative Acknowledgement) for recovery request and ACK (Acknowledgement) for buffer release at parent node. The NACK and ACK control messages are sent along a control tree. The root of the control tree is TO (Top Owner) which manages a session and relays all streams from a sender to the other receivers. That is, it provides back-channels to TO so that a participant can send data to the session via TO. It can be well applied to reliable delivery of EPG (Electronic Program Guide) or interactive user service such as a poll service on the subject of IPTV content. This standardization activity is in the process of 1st CD ballot in ITU-T Q.1/SG17.
· ITU-T X.608 (ECTP-5)

· This defines a tree-based reliable multicast transport protocol for many-to-many sessions. All the participants can send data to the session using the same IP multicast. This is also based on NACK and ACK control messages for error recovery. The participants are divided into several local groups. A representative of a local group is LO (Local Owner), which manages a shared intra-group tree and multiple LO-rooted inter-group trees. A control tree is composed of an intra- group tree and an inter-group tree so that the control and tree management overhead of many-to-many sessions can be reduced. This standardization activity is in the process of 1st CD ballot in ITU-T Q.1/SG17.
· IETF RFC 3940 (NORM)

· This defines a building block for NACK-oriented error recovery mechanism to support - but not limited to - one-to-many session. In order to make the protocol scalable, it uses NACK suppression mechanism with timer-based probabilistic techniques. It is an experimental RFC in IETF.
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