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DSL Forum Liaison to:
ITU-T FG IPTV:

FG Chair: 
Ghassem Koleyni (ghassem@nortel.com )

From:

Gavin Young, DSL Forum Technical Committee Chair, gyoung@dslforum.org 

Liaison Communicated By :

Date: May 22, 2007

Subject: Your Liaison on TR126

We acknowledge your liaison of  May 11th and your request to further understand how the subjective measurements were arrived at. The following should clarify the process and references.

The DSL Forum Architecture and Transport Working Group drew on a number of industry references to formulate the QoE recommendations in TR-126. At the time of creation of TR-126, the editors and contributors took a balanced approach to formulating the recommendations that included existing industry standards, existing best practices, their own industry expertise and laboratory work, competing service offer performance and equipment vendor guidelines. TR-126 also acknowledges that definitive and independent subjective data on video quality requirements for IPTV services such as will be provided by the upcoming Video Quality Expert Group (VQEG) HDTV project did not exist at the time of publication. Specific references used for the various QoE guidelines were provided in TR-126 and are listed below.

Application Layer – A/V Sync

The application layer, audio-video synchronization requirements were informed by the following references with the ATSC guidelines adopted:

· Steinmetz, Ralf (1996). Human Perception of Jitter and Media Synchronization. IEEE Journal on Selected Areas in Communications, Vol. 14, No. 1, January 1996

· Blakowski, Gerold, and Steinmetz, Ralf (1996). A Media Synchronization Survey: Reference Model, Specification and Case Studies.. IEEE Journal on Selected Areas in Communications, Vol. 14, No. 1, January 1996.

· ITU R BT.1359-1 (1998). Relative Timing of Sound and Vision for Broadcasting

· ATSC Implementation Subcommittee  191 “Relative Timing of Sound and Vision for Broadcast Operations”, 26, June, 2003 (http://www.atsc.org/standards/is_191.pdf )
Application Layer – Content 

The application layer content QoE guidelines including bit rate, resolution, etc. were derived by balancing information from a number of sources including:

· Industry standards, particularly CableLabs® Video-On-Demand Content Encoding – Profiles Specification”, CableLabs® document MD-SP-VOD-CEP-I01-040107, January 2004: http://www.cablelabs.com/projects/metadata/downloads/specs/MD-SP-VOD-CEP-I01-040107.pdf
· Inputs from DSL Forum service provider members with IPTV expertise in trial and deployments (e.g. FastWeb, BellSouth, AT&T / SBC, Verizon, BT, etc.) and their analysis of customer satisfaction

· Encoder vendor guidelines and DSL Forum member lab evaluations

· Analysis of competing TV services offers such as MSO Cable and Satellite

TR-126 also clearly indicates that encoder technology undergoes continuous improvement over time particularly when first introduced. Consequently the recommendations provided are time sensitive and subject to change. The core requirement however is to provide a quality level that is comparable to competing service providers as a minimum. TR-126 does provide details on the range of factors to consider when setting application layer performance requirements.  

Transport Layer – Network performance

The Transport Layer performance guidelines (e.g. packet loss, delay, jitter) were formulated based on a balance between existing standards, best practices, etc. and xDSL loop performance characteristics. The loss period recommended of less than 16 ms provides a balance between xDSL loop interleaver depth protection from impulse noise induced xDSL errors, delay added to other applications and video service QoE requirements to reduce visible impairments to on average, one per 60 minutes for SD resolution video streams. A number of information sources were considered when formulating the loss period and loss distance metrics including:

· IPTV service deployment experiences and lab work contributed formally and informally during review meetings by DSL Forum service provider members (e.g. FastWeb, BellSouth, AT&T / SBC, Verizon, British Telecom, Deutsche Telekom, etc.) and equipment vendors (e.g. Nortel, Alcatel, Motorola, Siemens, Cisco/SA, etc.)

· Objective quality studies such as:

· Green et al. (2001). “Quality-of-service management for broadband residential video services”, ELECTRONICS & COMMUNICATION ENGINEERING JOURNAL, 265-275, DECEMBER 2001
· Subjective studies such as that commissioned by FastWeb and detailed in Appendix I of TR-126
· Existing standards such as:
· NPQSC: “Enhanced IP-Based Video QoS Performance Objectives”,  Network Performance and QoS Subcommittee (NPQSC) (formerly T1A1.3), Alliance for Telecommunications Industry Solutions (ATIS) workgroup.

· ITU-T J.241: “Quality of Service ranking and measurement methods for digital video services delivered over broadband IP Networks”, ITU-T Study Group 9, J.241 Draft, February 2005
· Bellcore, Wang et al. (1996). “Quality of Service (QoS) for Residential Broadband Video Service”, Global Telecommunications Conference, 1996. GLOBECOM ‘96

· ITU-T Y.1541: “Network performance objectives for IP-based services”, ITU-T SERIES Y: GLOBAL INFORMATION INFRASTRUCTURE AND INTERNET PROTOCOL ASPECTS, Internet protocol aspects – Quality of service and network performance, Recommendation Y.1541, May 2002 (and related updates – 2006)
The goal is to minimize visible 
rtefacts to as few as possible using a combination of network performance requirements, loss recovery mechanisms (e.g. FEC, interleaver) and loss mitigation mechanisms (e.g. decoder loss concealment). TR-126 also acknowledges that further studies such as the VQEG HDTV work will allow better tuning of maximum tolerable loss periods based on direct subjective assessment of specific IPTV service impairments in an independent and controlled manner.

If you require further clarification please contact us.

Our next meeting is in Nashville, August 27-30th, 2007.
Sincerely,

Gavin Young

DSL Forum Technical Chair
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