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SG 12 thanks you for your informative LS, especially the advice onY.1541 class assignment for IPTV flows based on your understanding of IPTV capabilities. We also appreciate the references to your latest working draft documents. This is exactly the sort of technical exchange we are looking for.  However, we are not yet ready to revise Appendix VIII/Y.1541 or the class assignments, and have additional questions and points to bring to light.

1. The current analysis of Appendix VIII assumed FEC and Interleaving according to the ProMPEG Forum COP-3 specification. Is this consistent with the “first-layer” FEC of Annex E, ETSI TS102 034?

2. If an ARQ scheme replaces FEC, what are the performance objectives?

3. What are the effects of techniques used in Digital Rights Management (such as encryption) on the performance objectives?

4. In our earlier liaison, we assumed that Video on Demand services (either for near-immediate play-out or later play-out) would use the reliable octet stream delivery of TCP Reno.  What other reliable delivery schemes might be deployed, and how can we assess their requirements?

5. We recognize the limitations of setting a single objective for IP packet loss ratio (IPLR), in that burst and random losses may result in the same value, but have a very different effect on applications such as IPTV. Nevertheless, IPLR is easily summarized at the end of a measurement. What other metrics should be investigated, beyond those in IETF RFC 3357, that have the desired property of simple summarization?

We also point out that the objectives in the Y.1541 provisional classes 6 and 7 are based on the needs of high-capacity file transfer and digital circuit emulation on packet networks.  We have begun to organize the contributions intended to help evaluate the need for the classes and their objectives. We provide the framework discussed at our meeting, below.

Introduction

In January 2007, Q17 added an item to its work plan 

Other Contributions Encouraged to:

	Objective
	Target Date
	Status

	Examine the suitability of numerical objectives in Y.1541 Provisional Classes 6 and 7
	Oct 2007
	


As Q17 receives contributions on this topic, there are many factors to consider.  This document seeks to organize the work, and supplies some existing material as input.

Dependencies of the Numerical Objectives

The Objectives in classes 6 and 7 were derived from analysis of three principal applications of packet transport. This section gives an overview of assumptions that went into those analyses, and identifies some alternatives.

Digital Television: IPTV
· Video Codec: MPEG-2 assumed, MPEG-4 and others are possible.

· Packetization: 7 MPEG TS Packets per RTP/UDP/IP packet
· Acceptable level of impairments per unit time: 1 hit per day (assuming all losses cause hits)

· Error/packet loss Correction: ProMPEG Forum COP-3 assumed, other more powerful FEC systems are possible,  and Re-transmission schemes are also possible

· Error/packet loss Concealment: “all losses cause hits” = none assumed, various schemes possible

· Video Format: Standard Definition (SD) assumed, High Definition (HD) also should be considered

· Conditional Access, Digital Rights Management, or Encryption: no assumption in this area
High Capacity File Transfer with TCP

· Flow control: TCP Reno, others are possible

· Large Windows option: on

· Other TCP parameter tuning assumed

Digital Circuit (ISDN) Emulation Requirements on IP-based Networks
· Packetization: 10ms packet size

· FEC Type:  (n, k) block codes

Survey of Available Studies and Results

Fiandra’s Presentation on IPTV QoE

At the June 2006 workshop on End-to-end QoS:

http://www.itu.int/ITU-T/worksem/qos/200606/index.html

Riccardo Fiandra of FastWeb presented the material linked below on IPTV QoE:
http://www.itu.int/ITU-T/worksem/qos/200606/presentations/s6p1-fiandra.pdf
Summary:  Objective was to ensure a low rate of customer perceptible error events. PLR=1.46*10-5 on SD stream designated “Likely Good” if packet losses occur as a burst.  The same loss ratio may not be sufficient for HD streams, or when the losses are dispersed as single losses. Subjective tests appear to confirm this for short error events (<15 packets, either dispersed or in bursts).
DSL Forum IPTV Objectives

At the last meeting, Q17 reviewed a version of the DSL Forum’s Triple-play Service QoE document in TD 178 GEN (DSLF WT-126).  A summary from the Q17 report follows: 

“As a small part of the Y.1541 discussions, the experts reviewed TD 178 GEN, containing the DSLF WT-126 from the DSL Forum (QoE requirements for “triple-play” services).  The primary area of interest was the objectives for IPTV packet loss. Using the user objective of 1 error per hour for Standard Definition TV, WT-126 proposes packet loss ratios ~6x10-6 which is quite close to the <10-5 objective in provisional classes 6 and 7 in Y.1541.  However, the High Definition user objective is 1 error per 4 hours, and results in packet loss ratios on the order of ~10-6. It is clear that the choice of user error rates and other IPTV presentation variables has influence on the calculated packet loss objective.”
Current Observations 

Digital Television: IPTV

The studies examined so far included an examination of HD format, while the current analysis included in Y.1541 focused on SD format only. Also, more effective FEC and Retransmission schemes are available now, and this will influence the analysis in a significant way.
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