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1. Structure
A. List of Items

- Title of item

B. Description of each item

- Title

- Description of the problem and possible solutions

- List of documents addressing the issue

- Intermediate agreements
2. Status of proposals

Status of proposals

U – Under study

P – Provisionally agreed

F – Frozen
3. Guidelines

· Insertion of an issue into the Living List is generally based on contributions and requires a general agreement that the issue is important for further consideration within IPTV Focus Group.

· Proposal should include texts conforming to the document structure and provide for enhancements and/or modifications of the relevant parts of the Recommendation.

· An issue is deleted from the Living List if no contributions addressing the issue have been provided in a long period and there is a general consensus for its removal.

· When an item is added to the living list, its status is U by default.

· Transition from U to P may happen at the next meeting if there is a consensus on the solution proposed in the form of modifications to the current text of the Recommendation and if no contradicting contribution is provided.

· Transition from P to F may happen at the next WG1 meeting if no contribution contradicts the provisionally agreed text and there is consensus.
· When contribution (s) are provided contradicting the existing text with status “P” and no consensus is achieved on the contribution, the status of the existing text is unchanged. Transition from P to U happens only if consensus is achieved on the contradicting contribution.

· Frozen texts are inserted in the updated version of the Recommendation if there is consensus.

4. Operational rules
· All proposed modifications to the document should be made available to the IPTV Focus Group meetings in electronic version.

	No.
	Title of Living Lists
	Status

	1
	Standards and Organisations relating to AV Coding
	Under Study (July 2006, Geneva)

	2
	IPTV relevant (Draft) Recommendations under WP2/16 responsibility
	Under Study (July 2006, Geneva)

	3
	Media Coding Summary Database - ITU-T SG16 Q.23
	Under Study (July 2006, Geneva)

	4
	WG6 Metadata usage discussion
	Under Study (October 2006, Busan)

	5
	Quality of conversation experience in sign language, lip-reading and text
	Under Study (October 2006, Busan)

	6
	Real-Time Text Communication
	Under Study (October 2006, Busan)

	7
	Terminal provisioning
	Under Study (October 2006, Busan)

	8
	CEA IPTV OCC Media Formats
	Under Study (January 2007, Mountain View)

	9
	AVS Part 2 (Audio Video coding Standard)
	Under Study (May 2007, Bled)

	10
	Profiling
	Under Study (May 2007, Bled)

	11
	Service Navigation System
	Under Study (July 2007, Geneva)


 Living List #1: Standards and Organisations relating to AV Coding
ITU-T FG IPTV - Working Group 6

AHG AV CODING

Standards and Organisations Document v0.1
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1. Organizations and their Standards / Specifications

DVB/ETSI
· TS 101 154 / TS 102 005 / TS 102 114 AUDIO AND VIDEO

· IPI

· CM-IPTV

· RZN to get ETSI Numbers

AVS
· AVS P2

Mpeg

ATSC
· A/53E Audio and Video (General)

· A/52B AC-3 and E-AC3

ITU-T SG9
· J.179 IPCablecom support for multimedia

· J.190 Architecture of MediaHomeNet that supports cable-based services

· J.192 A residential gateway to support the delivery of cable data services

· J.193 Requirements for the next generation of set-top-boxes

· J.197 High level requirements for a Digital Rights Management (DRM) bridge from a cable access network to a home network

· J.200 Worldwide common core - Application environment for digital interactive television services

· J.201 Harmonization of declarative content format for interactive television applications

· J.202 Harmonization of procedural content formats for interactive TV applications

· J.241 Quality of service ranking and measurement methods for digital video services delivered over broadband IP networks

· J.281 Requirements for multichannel video signal transmission over IP-based fibre network
           In addition, SG9 have been studying on the following IPTV relevant area:

· IPCablecom

· QoS measurement/control

· Conditional Access

· Set top box

· IPTV distribution system

· Home-networks

· Middleware APIs

· LSDI transmission
ITU-T SG16
· H.263       Video coding for low bit rate communication 

· H.264       Advanced video coding for generic audiovisual services

· H.264.1    Conformance specification for H.264 advanced video coding

· H.264.2    Reference software for H.264 advanced coding 

· G.722.1    Low-complexity coding at 24 and 32 kbit/s for hands-free operation in systems with low frame loss

· G.722.2    Wideband coding of speech at around 16 kbit/s using Adaptive Multi-Rate Wideband (AMR-WB)
In addition, SG16 have been studying on the following IPTV relevant area:
Documents to be provided (Mr. Naito)
ISO/IEC
· ISO/IEC 13818-1 MPEG-2 System

· ISO/IEC 13818-2 MPEG-2 Video

· ISO/IEC 13818-3 MPEG-2 Audio

· ISO/IEC 14496-10:2003 IT – coding of audio visual objects part 10: Advanced Video Coding

· ISO/IEC 14496-03:2001 IT – coding of audio visual objects part 3: Audio

· ISO/IEC 14496-12:2003 IT – coding of audio visual objects part 12: ISO based media file format

· ISO/IEC 14496-15:2004 IT coding of audio visual objects part 15: Advanced Video Codec file format

SMPTE
Patrick Waddell rzn to contact for current specification details

ARIB
 To be contacted 

TTC
To be contacted

2. Related Organisations for Review

ATIS/IIF

ISMA

IETF

OMA
3GPP 3GPP/2

3. Codecs

Video codecs
Mpeg 2

AVS P2 ( authorized by the working group chairman)

H.264 (H.264.1: Conformance Specification for AVC and H.264.2: Reference Software for AVC)

H.263

VC-1

Mpeg 4 part 2

Potential video codecs

Not known at this time

Audio codecs

Mpeg 1 Layer 2 audio

AAC

HE-AAC v1 

HE-AAC v2

Dolby Digital 

Dolby Digital Plus

AVS Part 3 (audio) (stereo)

DTS

Potential audio codecs
HD Radio

DAB

DRM

WMA

AMR WB Plus 

G.722.2 

G 722.1

Other relevant codecs
Subtitling – see DVB / DVD Forum

 Others
It is assumed that formats and their standards (if applicable) for text, data, graphics etc. are considered as part of the middleware requirements.

Living List #2: IPTV relevant (Draft) Recommendations under WP2/16 responsibility

The IPTV relevant (Draft) Recommendations under WP2/16 responsibility can be found in the excel sheet pointed by the following link:

http://www.itu.int/md/T05_SG16-060403-TPPLEN-0266/en/WP2-16_IPTV_Recs_06713.xls
Here is a copy of the file for your information but you should use the link to get the latest version.


[image: image1.emf]IPTV relevant (Draft) Recommendations under WP2/16 responsibility

Architecture and Requirements

(Draft) RecTitleApprovalQuestionRelevance to IPTV

F.741

Service description and requirements for audiovisual on-

demand services

09/0522/16

requirements, service 

description

H.saarchNGN multimedia system architecturexx/0721/16architecture

H.610

Full service VDSL - System architecture and customer 

premises equipment

07/0321/06full service system

H.611

Full-Service VDSL - Operations, Administration 

Maintenance & Provision aspects

07/0321/06full service system

QoS and Performance Aspects

(Draft) RecTitleApprovalQuestionRelevance to IPTV

H.360

An architecture for end-to-end QoS control and 

signalling

03/0424/16

end-to-end QoS, 

signalling

H.trans.controlQoS signalling to Network Operator Domainsxx/0724/16QoS signalling

Service Security and Contents Protection Aspects

(Draft) RecTitleApprovalQuestionRelevance to IPTV

H.235.0

H.323 security: Framework for security in H series 

(H.323 and other H.245-based) multimedia systems

09/0525/16security framework

H.235.1H.323 security framework: Baseline security profile09/0525/16security tools

H.235.2H.323 security framework: Signature security profile09/0525/16security tools

H.235.3H.323 security: Hybrid security profile09/0525/16security tools

H.235.4H.323 security: Direct and selective routed call security09/0525/16security tools

H.235.5

H.323 security: Framework for secure authentication in 

RAS using weak shared secrets

09/0525/16security tools

H.235.6

H.323 security framework: Voice encryption profile with 

native H.235/H.245 key management

09/0525/16security tools

H.235.7

H.323 security framework: Usage of the MIKEY key 

management protocol for the Secure Real Time 

Transport Protocol (SRTP) within H.235

09/0525/16security tools

H.235.8

H.323 security: Key exchange for SRTP using secure 

signalling channels

09/0525/16security tools

H.235.9

H.323 security framework: Security gateway support for 

H.323

09/0525/16security tools

Network and Control Aspects

(Draft) RecTitleApprovalQuestionRelevance to IPTV

H.222.0

Information technology - Generic coding of moving 

pictures and associated audio information: Systems

02/001/16PS and TS

H.225.0

Call signalling protocols and media stream packetization 

for packet-based multimedia communication systems

05/062/16call signalling

H.239

Role management and additional media channels for 

H.300-series terminals

09/051/16

multiple media 

channels

H.241

Extended video procedures and control signals for 

H.300-series terminals

05/061/16use of H.264

H.245Control protocol for multimedia communication05/062/16end-to-end control

H.248.1Gateway control protocol: Version 3 09/053/16gateway control

H.249Extended user input indications05/062/16

control of the 

terminal/server

Middleware and Application Platforms

(Draft) RecTitleApprovalQuestionRelevance to IPTV

F.750Metadata framework02/0522/16

metadata for content 

and netwokr
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H.222.0

Information technology - Generic coding of moving 

pictures and associated audio information: Systems

02/001/16PS and TS

H.225.0

Call signalling protocols and media stream packetization 
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H.239

Role management and additional media channels for 

H.300-series terminals

09/051/16

multiple media 

channels

H.241

Extended video procedures and control signals for 

H.300-series terminals

05/061/16use of H.264

H.245Control protocol for multimedia communication05/062/16end-to-end control

H.248.1Gateway control protocol: Version 3 09/053/16gateway control

H.249Extended user input indications05/062/16

control of the 

terminal/server

Middleware and Application Platforms

(Draft) RecTitleApprovalQuestionRelevance to IPTV

F.750Metadata framework02/0522/16

metadata for content 
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Living List #3: Media Coding Summary Database - ITU-T SG16 Q.23
	AUDIO CODING

	Media Coding Summary Database - ITU-T SG16 Q.23

	Geneva, 8 June 2006

	Source: Rapporteur, Q.23/16 (D. LINDBERGH)

	Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>


The Media Coding Summary Database maintained by ITU-T SG16 Q.23 can be found in the excel sheet pointed by the following link:

http://www.itu.int/md/T05_SG16-060403-TPPLEN-0266/en/MCSD-Database-V20060608.xls
Here is a copy of the file for your information but you should use the link to get the latest version.
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Media Coding Summary Database - ITU-T SG16 Q.23

Geneva, 8 June 2006

Source: Rapporteur, Q.23/16 (D. LINDBERGH)

Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

STILL IMAGE CODING

NicknameFAXJPEGT.851JPEG-LSJPEG-2000GIFPNGTIFFJBIG2T.6JBIGFax

Formal name

ITU-T T.4 

(MH, MR)

ITU-T T.81/T.84, 

ISO/IEC 10918T.851

ITU-T.87, 

ISO-14495-1

ITU-T 

T.800/801, 

ISO/IEC 

(Prop. - 

AOL/Co

mpuServ

RFC 

2083, 

ISO/IEC 

(Prop. - 

Adobe)

ITU-T T.88, 

ISO/IEC 14492

ITU-T T.6 

(MMR)

ITU-T T.82, 

ISO/IEC 

11544

ITU-T T.4 

(MR, MH)T.86

Color?(Y/N)NYYYY256 onlyYYNNNN

Color depth(bits/channel)1

8 (baseline), 12 

(extended), 16 

(lossless only)Y2 to 16up to 200-8up to 168 or 161111

Lossy?(Y/N)YYNNNYNNN

Lossless?(Y/N)Annex HYYYYYYYY

Primary Application(see key)FAWWWWWWA, F, WWWFaxF, DocsFax

Approval Status(A, D, NS)AAAAAAA

Original Approval(date, ver)2005-08

Latest Approval(date, ver)2006-042000-02198x1992198x

Embedded Scalability?(Y/N)NYN

~Fixed point Comp. Complexity(give units)

~Floating pt. Comp. Complexity(give units)

RAM(kbytes)

Program ROM(kbytes)

Table ROM(kbytes)0

IPR Status(0,1,2…)01 (baseline), 2Rapp., Q23/16

1 (baseline 

decoder), 2

1 (baseline 

decoder), 22002020

Contact(see key)Rapp, Q.23/16Rapp, Q.23/16Rapp, Q.23/16Rapp, Q.23/16Rapp, Q.23/16Rapp, Q.23/16



Living List #4: WG6 Metadata usage discussion
File: MACpf.ppt
Source: WG6 chairman


[image: image4.emf]Metadata Usage

WG6


Living List #5: Quality of conversation experience in sign language, lip-reading and text
Andrea Saks

Gunnar Hellström

ITU-T Q.26/16 Accessibility to Multimedia
File: Quality of conversation experience.ppt
Source: 
Could we refer to a IPTV FG contribution or SG16/Q21 document instead of including 5 MB of powerpoint presentation?


[image: image5.emf]ITU-T Workshop on “End-to-End QoE/QoS“

Geneva, 14-16 June 2006

International Telecommunication Union

ITU-T

Quality of conversation 

Quality of conversation 

experience in sign language, 

experience in sign language, 

lip

lip

-

-

reading and text

reading and text

Andrea Saks

Gunnar Hellström

ITU-T Q.26/16 Accessibility to Multimedia


Living List #6: Real-Time Text Communication
Paul E. Jones

Voice Architect
File: Real-Time Text Communication.ppt

Source: CISCO

[image: image6.emf]©2006 Cisco Systems, Inc. All rights reserved.Cisco PublicPresentation_ID

1

Real-Time Text 

Communication

October 18, 2006

Paul E. Jones

Voice Architect


Living List #7: Terminal provisioning
File: termCap.ppt

Source: WG6 chairman
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Living List #8: CEA IPTV OCC Media Formats
File: CEA-IPTV-OCC_Media Formats.ppt
Source: CEA-IPTV-OCC

[image: image8.emf]Page 1

MPEG 2 Media Format

Vertical Res.Horizonal Res.ASPECT RATIOFrame Rate

1080192016:91,2,4,5,

1080192016:94,5

1080144016:91,2,4,5,

1080144016:94,5

720128016:91,2,4,5,7,8

4807204:3/16:91,2,4,5,7,8

4807204:3/16:94,5

4807044:3/16:91,2,4,5,7,8

4807044:3/16:94,5

4806404:31,2,4,5,7,8

4806404:34,5

4805444:31

4805444:34

4805284:31

4805284:34

4803524:31

4803524:34

Frame Rate in Hz              1=23.97  2=24  4=29.97 5=30  7=59.94  8=60

Progressive Sequence     i=Interlaced   p=Progressive

Progressive/  

Interlace

p

i

p

i

p

p

i

p

i

p

i

p

i

p

i

p

i

ANSI/SCTE 43

CEA IPTV OCC -Media Formats v14 -2006-10-23


Living List #9: AVS Part 2 (Audio Video coding Standard)
This living list includes the following documents

· C-0511: Transport of GB 20090.2 video data over  ITU-T Rec. H.222.0 | ISO/IEC 13818-1 from China Netcom,  Huawei, Tsinghua University, Peking University, Zhe Jiang University, SVA GROUP
· C-0512:  GB 20090.2 RTP Payload Format from China Netcom,  Huawei, Tsinghua University, Peking University, Zhe Jiang University, SVA GROUP
· Introduction of AVS Standard (powerpoint presentation) from Xiaozhong Xu & Xiangyang Ji, AVS Working Group


[image: image9.emf]
Living List #10: Profiling
From C-608
4. Profiling Process for IPTV Service

4.1. Overview

“IPTV service scenarios” and “IPTV service requirements” define IPTV services and requirements for IPTV network.  The IPTV network should satisfy all the requirements identified.  But it is difficult to develop the complete IPTV specifications satisfying all the requirements in single step.  In this document, the IPTV standardization process is classified into three profiles.

In classifying profiles, the following principles are considered.

· Market urgency – the services that are widely deployed in the market should be standardized with high priority.

· Technical difficulty - the level of standardization effort should be considered.

· Consistency – the results of each profile should be aligned with the results of other profiles.

· Compatibility – as a result of profiling process, there will be end devices and networks having different capability sets.  The end device is expected to be used in the network with different capability set.  Thus, the capability set of latter profile should include all the capabilities of previous profiles.  

4.2. Description of each profile

Table 1 shows the characteristics of each profile on user perspectives. 

In profile 1, users may recognize the IPTV service as terrestrial/cable/satellite digital TV service providing CoD service.   In profile 2, users may recognize the IPTV service as internet service enabled TV.  Users access web applications and internet content with IPTV end devices.  Complete set of IPTV service that satisfying all the requirements are provided in profile 3.

Table 1 Profiles on User Perspectives

	
	Profile 1
	Profile 2
	Profile 3

	
	TV/CoD over IP Network
	Internet Service Enabled TV
	Complete IPTV on NGN

	Service Category
	Linear/Broadcast TV

Content On Demand
	Web Services

Interactive Data Services
	Telephony Services

Converged Service

Mobile IPTV Service 

	Content Diversity
	SP Provisioned Content 
	3rd Party Content

Internet Content

User Created Content
	

	Interactivity
	Content Selection/View

(Play/Pause)
	Various Content Manipulation (Search, Save, Copy, Transfer, …)

Internet Services
	Telephony


End devices are classified into five profiles on their service capability.  End devices will be implemented with different profiles.  Thus, compatibility between different profiles is required.  
Table 2 End Device Profile

	
	Profile 1
	Profile 2
	Profile 3

	
	Minimal 1
	Minimal 2
	Basic
	Enhanced
	Full

	Channel
	X
	
	X
	X
	X

	CoD
	
	X
	X
	X
	X

	Interactive Data and /or Storage
	
	
	
	X
	X

	Telephony 
	
	
	
	
	X


Table 3 lists the deliverable services for each profile.
Table 3 Services for each Profile

	1st Level
	2nd Level
	Profile 1
	Profile 2
	Profile 3

	Content
	Channel
	Linear/Broadcast TV and Audio

Broadcast Ad.


	Trick Mode
PPV 
NPVR
Multi-angle
PVR
Content Sharing

User Created Channel

3rd Party Channel
	Mobile IPTV

Targeted Ads

	
	On Demand
	Real/Near Content on Demand
	Push Content on Demand

User Created Content

3rd Party Content
	Mobile IPTV

	
	Content Navigation
	 EPG 
Content Advisory
	IPG

IPTV/Internet Portal
	

	Interactive Data
	
	Internet Access

E-mail

Chat 

Presence

Interactive Ad.

 T-Information(news, weather, transportation, government)

T-Entertainment(game)

 T-Commerce(banking, shopping, ticketing,)


	Location-based Service

	Telephony-based 
	
	
	SMS

Caller ID

Voice Call/conference

Video call/conference

Converged Service


Table 4 summarizes the target environment and required functionalities for each profile.

[Note] Interfaces and signalling protocols between each domain are not classified here.  Priorities and capabilities on interfaces and signalling protocols are needed for describing architectural aspects.

Table 4 Target Environment and Required Functionalities

	
	Profile 1
	Profile 2
	Profile 3

	Target End Device
	STB without storage
	PC / STB with storage

	PC/STB/Mobile device with storage

	Target Network Infrasturcture
	Wired IP network
	Wired/wireless IP network
	NGN including mobile network

	Target Network QoS Model
	Best-effort or Diffserv
	SLA-based QoS control
	NGN QoS control

	Security Aspects
	Content security(select/view only)

Service security
	Content security(various manipulations)

End device security
	Network security

	QoS/Performance Aspects
	Dedicated/Provisioned QoS
	Dynamic QoS
	Dynamic QoS on NGN

QoE/Performance monitoring

	Middleware Aspects
	Content metadata
	Content delivery/ licensing metadata

Content provisioning
	User metadata

	End System Aspects
	A/V format

Terminal management
	Remote management

Home networking
	

	Network Control Aspects
	Identification

Stream control

Transport packet format
	Content distribution

Session control
	Multicast network control


______________
Living List #11: Service Navigation System
This section includes proposal for modification of the Working Document on Service Navigation System (DOC-0098):


[image: image10.emf]T05-FG.IPTV-DOC-0098-WG6_WD_ServiceNavigation_updated.zip
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	Contact:
	Christian Bertin
France Telecom
	Tel: + 33 2 99 12 40 16


Fax:+ 33 2 99 12 40 98
Email: christian.bertin@orange-ftgroup.com

	

	Attention: This is a document submitted to the work of ITU-T and is intended for use by the participants to the activities of ITU-T's Focus Group on IPTV, and their respective staff and collaborators in their ITU-related work.  It is made publicly available for information purposes but shall not be redistributed without the prior written consent of ITU.  Copyright on this document is owned by the author, unless otherwise mentioned.  This document is not an ITU-T Recommendation, an ITU publication, or part thereof.



_1240303182.xls
Key and Notes

		KEY

		Media Coding Summary Database - ITU-T SG16 Q.23

		Geneva, 8 June 2006

		Source: Rapporteur, Q.23/16 (D. LINDBERGH)

		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

		Color coding		Cyan		Information needs verification or has suspected problems

				Yellow		Information updated since pervious version - needs review and approval by SG16

		GENERAL HEADINGS

		Nickname		The short, informal name by which the standard is most often referred to.

		Formal name		The formal identification of the standard - for example, ITU Rec. number, or ISO standard number (not the formal title).

		Primary Application		A short list of primary applications for the coding standard.  The following codes are used:

				A		Archival storage

				D		Digital Circuit Multiplication Equipment (DCME)

				DVD		DVD-video

				F		Facsimilie

				M		Mobile

				P		Packet Circuit Multiplication Equipment (PCME)

				RN		Radio news

				S		Streaming

				SB		Sound broadcast

				SVD		Simultaneous voice & data

				T		Telephony (general)

				TC		Teleconferencing

				TV		Television

				V		Voice on IP

				VC		Video conferencing

				VT		Video telephony

				W		Wireless LAN

		Approval Status

				A		Approved (list date of first approval date)

				D		Draft (list scheduled approval date)

				NS		Non-standardized but public (list date of first issue)

		Original Approval

				Please list date of first approval (or scheduled first approval), version or revision name (if any)

				Please use ISO 8601 format, YYYY-MM-DD, as this is sortable (example: 1969-07-20 is 20 July 1969).  Prefix with ' in Excel to force text mode.

		Latest Approval

				Please list date of most recent approval (or scheduled approval), version or revision name (if any)

				Please use ISO 8601 date format, YYYY-MM-DD, as this is sortable (example: 1969-07-20 is 20 July 1969).  Prefix with ' in Excel to force text mode.

		IPR Status

				0		No known applicable, in-force, patents

				1		Equivalent to ITU-T patent policy 2.1 (royalty-free on condition of reciprocity)

				2		Equivalent to ITU-T patent policy 2.2 (licensable on Reasonable and Non-Discriminatory terms "RAND")

				3		Equivalent to ITU-T patent policy 2.3 (IP not offered as above; "in such case, no Recommendation can be established")

				unknown		Patent status is unknown - please provide as much explanation as possible in this case

				other		Please describe - however this table is a summary; if status falls generally into a numbered category, please use that category.

		Contact

				Please enter a contact with responsibility for the technical content of the standard (Rapporteur, Convener, Chair, Editor, etc.)

				Please include international telephone number (in E.164 format: +<country code> <international number> - for example +41 22 730 5111)

				Please also include an email address

				Please also include an institutional contact (standardization organization, etc., not only a person, whose responsibilities may change over time)

				If there is a stable Web address, please also include this.

		AUDIO-SPECIFIC HEADINGS

		Technology		Indicates a commonly-used nickname or abbreviation for the coding technique used.

		Speech Model?		Indicates if a speech model is used.

		Audio Bandwidth		Indicates range (min-max) of audio passband.

		Bitrate(s)		List of 1 or more rates at which codec can operate.  If in format (x-y) this indicates the min-max range.

		VAD/DTX/CNG		Voice Activity Detection, Discontinuous Transmission, Comfort Noise Generation

		Frame loss concealment?		Indicates if a codec actively conceals artifacts cause by frame loss.

		Sample Rate		The frequency at which input samples are acquired.

		Frame Length		The length of each set of independently-decodable samples.

		Algorithmic Delay		The minimum time between acquisition of a given input sample at the encoder and reconstruction of the same output sample at the decoder.

				This value assumes instantaneous processing and zero propagation delay between encoder and decoder.  Usually calculated as Frame Length + Look-Ahead.

		~Fixed point Comp. Complexity		Approximate computational complexity of encoder + decoder.  Units vary.  This is only a rough approximation, as this value is highly dependent on implementation architecture.

				Approximate computational complexity of encoder + decoder.  Units vary.  This is only a rough approximation, as this value is highly dependent on implementation architecture.

		~Floating pt. Comp. Complexity		Approximate computational complexity of encoder + decoder.  Units vary.  This is only a rough approximation, as this value is highly dependent on implementation architecture.

				MIPS = Million instructions per second, WMOPS = Weighted Million Operations per Second (per ITU-T xxx)

				N/A = Not Applicable (usually because no floating point version evaluated)

		RAM		Random access memory necessary to implement codec.

		Program ROM		Program memory necessary to store executable codec to implement codec. This is only a rough approximation, as this value is highly dependent on implementation architecture.

		Table ROM		Read-only memory necessary to store tables.

		Fixed-point software?		Indicates if bit-exact fixed-point software is published and publicly available for encoder/decoder.

		Floating-point software?		Indicates if reference floating-point software is published and publicly available for encoder/decoder.

		Embedded Scalability?		The encoded bitstream can be reduced in bitrate by the network with graceful degradation in quality, without transcoding.

		VIDEO-SPECIFIC HEADINGS

		Interlace coding?		Indicates if the codec has tools specifically for encoding of interlaced material.

		Progressive coding?		Indicates if the codec is capable of encoding progressive frames.

		Optimized Bitrate Range		Range of bitrates for which the codec has intended applications.

		Min. Picture Size		Smallest picture size (in luminance samples) which can be coded.

		Max. Picture Size		Largest picture size (in luminance samples) which can be coded.

		Variable aspect ratio?		Indicates if the codec can handle material of a wide range of aspect ratios.

		Variable frame rate?		Indicates if the codec can handle frames of irregular capture times.

		4:2:0 Chrominance?		Indicates if the codec supports 4:2:0 chrominance (color) format.

		4:2:2 Chrominance?		Indicates if the codec supports 4:2:2 chrominance (color) format.

		4:4:4 Chrominance?		Indicates if the codec supports 4:4:4 chrominance (color) format.

		Motion Comp.		Indicates if the codec uses motion compensation techniques to improve coding performance.

		Transform coding		Indicates if the codec uses transforms to improve coding performance (for example, DCTs).

		Compression capability		Subjective and relative measure of overall coding performance.  Higher values indicate noticeably better compression efficiency.

		Bitrates supported		List of bitrates supported - if codec can be operated at any bitrate, "any".

		Embedded Scalability?		The encoded bitstream can be reduced in bitrate by the network with graceful degradation in quality, without transcoding.

		STILL-IMAGE SPECIFIC HEADINGS

		Color?		Indicates if codec supports color (multi spectral channel) material (vs. monochrome).

		Color depth		Number of bits of accuracy for each color channel.

		Lossy?		Indicates if codec supports loss of perceptually less-important detail, to improve compression efficiency.

		Lossless?		Indicates if codec supports compresion that does not lose any detail (except for input quantization loss).

		CHARACTER-SPECIFIC HEADINGS

		Bits/character		Number of bits used to code each character.

		Supported Language(s)		A list of written languages which the character set supports (has the necessary characters for).

		CONTACTS REFERENCED

		Contacts listed:

				Chair, 3GPP TSG-SA WG4 (SA4) - Mr. Kari Järvinen, Nokia Research Center, P.O. Box 100, FIN-33721 Tampere, Finland; Tel: +358 7180 35854, Fax: +358 7180 35888, Email: kari.ju.jarvinen@nokia.com

				Chair, 3GPP2 TSG-C1.1 - Mr. Frank Corcoran <frank.excsctd@worldnet.att.net>, + 1 301 216 2282

				Rapporteur, ITU-T Q.9/16 - Mr. Jon Gibbs, Motorola Labs, Jays Close, Viables Industrial Estate,
Basingstoke, Hampshire, RG22 4PD, UK, Tel: +44 1256 484385, Fax: +44 1256 471383, E-mail: jon.gibbs@motorola.com

				Rapporteur, ITU-T Q.10/16 - Ms. Claude Lamblin, France Telecom R&D /DIH, Technopole Anticipa, 2 avenue Pierre Marzin, 22307 LANNION Cedex
France, Tel: +33 2 96 05 13 03, Fax: +33 2 96 05 35 30, Email: claude.lamblin@rd.francetelecom.com

				Rapporteur, ITU-T Q23/16 - Mr. Dave Lindbergh, Polycom Inc., 100 Minuteman Road, Andover MA 01867 USA.  Tel: +1 978 292 5366, Email: Lindbergh@92F1.com

				VCEG - Rapportuer ITU-T Q.6/16 - Mr. Gary Sullivan, Microsoft Corp., Building 9, One Microsoft Way, Redmond, WA 98052-6399, United States, Tel: +1 425 703 5308, Fax: +1 425 936 7329, E-mail: garysull@microsoft.com

				ATSC - ATSC, 1750 K St. NW, Suite 1200, Washingtion DC 20006, USA, Tel: +1 202 828 3130, http://www.atsc.org

				MPEG - Convener, ISO/IEC JTC1 SC29 WG11 - Mr. Leonardo Chiariglione, CSELT, Via G. Reiss Romoli, 274, 10148 Torino, ITALY, Tel: +39 11 228 6120, Fax: +39 11 228 6299, Email: leonardo.chiariglione@cselt.it, http://www.cselt.it/mpeg

		Organizations listed:

				ITU-T, Place des Nations, CH-1211 Geneva 20, Switzerland, Tel: +41 22 730 51 11, Email: itumail@itu.int, http://www.itu.int

				ISO, ISO Central Secretariat, 1 rue de Varembe', Case postale 56, CH-1211, Geneva 20, Switzerland, Tel: +41 22 749 01 11, Fax: +41 22 733 34 36, Email: censec@iso.org, http://www.iso.org

				3GPP, ETSI Mobile Competence Centre, 650 route des Lucioles, 06921 Sophia-Antipolis Cedex, http://www.3gpp.org

				3GPP2,  Henry Cuschieri - Director, 3GPP2, Telephone: +1 703 907 7497, Fax: +1 703 907 7728, Email: hcuschie@tia.eia.org, http://www.3gpp2.org
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		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

		Nickname						log-PCM		G.722		Siren7		Siren14		AMR-WB		G.723.1		ADPCM		Embedded  ADPCM		G.728		G.729		G.729EV		G.VBR		VMR-WB (CDMA)		GSM FR		GSM HR		GSM EFR		AMR		ACELP for TETRA		QCELP 8 (CDMA)		QCELP13 (CDMA)		EVRC-A (CDMA)		EVRC-B (CDMA)		EVRC-WB (CDMA)		IS54 (TDMA)		IS641 (TDMA)		IS136-410 (PCS 1800 - GSM @ 1800 MHz)		ARIB		ILBC		SPEEX		SMV		11-bit log-PCM 14kHz		11-bit log-PCM 10kHz		eAAC+		AMR-WB+		MPEG-1 Layer I		MPEG-1 Layer II		MPEG-1 Layer III		MPEG-2 Layer I LSF (Low Sampling Freq.)		MPEG-2 Layer II LSF (Low Sampling Freq.)		MPEG-2 Layer III LSF (Low Sampling Freq.)		MPEG-2 Layer I BC (Backward Compatible)		MPEG-2 Layer II BC (Backward Compatible)		MPEG-2 Layer III BC (Backward Compatible)		MPEG-2 AAC		AC-3		MPEG-4

		Formal name						ITU-T G.711		ITU-T G.722		ITU-T G.722.1		ITU-T G.722.1 Annex C		ITU-T G.722.2, 3GPP AMR-WB		ITU-T G.723.1		ITU-T G.726		ITU-T G.727		ITU-T G.728		ITU-T G.729		ITU-T G.729EV		TBD		3GPP2 C.S0052-A		GSM FR (Full-Rate)		GSM HR (Half-Rate)		GSM / PCS 1900 EFR  (Enhanced Full-Rate)		3GPP AMR (Adaptive Multi-Rate)		ETSI EN 300 395-2		ANSI IS96		3GPP2 C.S0020, ANSI IS733		3GPP2 C.S0014-A, ANSI IS127		Enhanced Variable Rate Codec - B		Enhanced Variable Rate Codec - Wideband		ANSI		ANSI		ANSI		(Japan)		See http://search.ietf.org/internet-drafts/draft-andersen-ilbc-01.txt		http://speex.sourceforge.net		3GPP2 C.S0030, ANSI IS893		ITU-T J.41		ITU-T J.42		3GPP Enhanced aacPlus (3GPP), High Efficiency AAC Version 2 (MPEG)		3GPP Extended Adaptive Multi-Rate Wideband		ISO/IEC 11172-3		ISO/IEC 11172-3, ITU-R BS.1115		ISO/IEC 11172-3, ITU-R BS.1115		ISO/IEC 13818-3		ISO/IEC 13818-3		ISO/IEC 13818-3		ISO/IEC 13818-3		ISO/IEC 13818-3		ISO/IEC 13818-3		ISO/IEC 13818-7		ATSC A/52/10		ISO/IEC 14496-3

		Technology						log PCM		Sub-band ADPCM		Transform coding (MLT)		Transform coding (MLT)		ACELP		MPC-MLQ, ACELP		ADPCM				LD-CELP		CS-ACELP		EV-CELP +TDBWE+ MDCT				ACELP		RPE-LTP		VSELP		ACELP		ACELP						CELP		RCELP		RCELP, WI, NELP, Factorial Codebook		RCELP, Factorial Codebook				ACELP						FB-LPC

		Speech Model?		(Y/N)				N		N		N		N		Y		Y		N		N		Y		Y		Y (LB)/N (HB)		N		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y						Y		N		N		N		Y, N (2 modes)		N		N		N		N		N		N		N		N		N		N		N		Y

		Audio Bandwidth		(Hz)				300-3400		50-7000		50-7000		50-14000		50-7000		300-3400		300-3400		300-3400		300-3400		300-3400		50-4000 (8-12 k)  50-7000 (14-32 k)		TBD		50-7000		300-3400		300-3400		300-3400		300-3400		300-3400		300-3400		300-3400		300-3400		300-3400		50-7000		300-3400		300-3400		300-3400		300-3400		300-3400		See sample rates		300-3400		40-15000		40(?)-7000		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		See sample rates		0-4000, 0-48000		See sample rates		See sample rates

		Primary Application		(see key)				T		T, RN, TC		VC		VC, TC		M, S, T, V, VC, SVD		VT		D		P		T, D		T, D, SVD, V		T, D, SVD, V, VC, TC, S, VT		TBD		M, P, S, T, TC, V		M, V		M, V		M, T, V		M, S, T, V, SVD		M, T		M		M, P, S, T, TC, V		M, P, S, T, TC, V		M, P, S, T, TC, V, VT		M, P, S, T, TC, VT														M, P, S, T, TC, V		SB		SB		M, RN, S, SB		M, RN, S, SB		S, V, W		S, V, W		S, V, W		S, V, W		S, V, W		S, V, W		S, V, W		S, V, W		S, V, W		S, V, W		DVD, HDTV		S, V, W, DVD

		Approval Status		(A, D, NS)				A		A		A		A		A		A		A		A		A		A		A		D		A		A		A		A		A		A				A		A		A		D		A		A		A				A				A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A		A

		Original Approval		(date, ver)				1977		1988-11		1999-09		2005-05		2002-01		1996-03		1990-12		1990-12		1992-09		1996-03		2006-04		~2007		2004		1989		1995-01		1996-01		1999-01		1996-06-12		1992		1994		1997-01		2005-06		2006		1990		1997		1999				2002				2001-12		1988-11		1988-11		2005		2005		1992		1992		1992		1994		1994		1994		1994		1994		1994		1997		1995		1998

		Latest Approval		(date, ver)				1988-11		1988-11		2005-05		2005-05		2002-01		2006-04		1994-11		1994-11		1992-09		1998-09		2006-04		~2007		2005		1989		1995-01		1996-01		1999-01		1998-02-10				2003		2003		2006		2006										2002				2001-12		1988-11		1988-11		2005		2005								1997		1997		1997		1997		1997		1997

		Bitrate(s)		(kbits/sec)				48, 56, 64		48, 56, 64		24, 32		24, 32, 48		6.6, 8.85, 12.65, 14.25, 15.85, 18.25, 19.85, 23.05, 23.85		5.3, 6.4		16, 24, 32, 40		16, 24, 32, 40		16		6.4, 8, 11.8		8, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32		TBD		0.8, 2, 4, 8.55 (RS-1), 1.0, 2.7, 6.2, 13.3 (RS-2)		13		5.6		12.2		4.75, 5.15, 5.9, 6.7, 7.4, 7.95, 10.2, 12.2		4.567		0.8, 2, 4, 8.55		1.0, 2.7, 6.2, 13.3		0.8, 4.0, 8.55		0.8, 2.0, 4.0, 8.55		0.8, 4.0, 8.55		7.95		7.4		12.2		3.45, 6.7		13.33 (30 ms frames), 15.2 (20 ms frames)		2.15 to 24.6 in narrowband, add for embedded wideband an additonal 5.6 to 17.6		8.55, 4.0, 2.0, 0.8		384 (352 source + 32 ber)		384 (2 x 192, 192=176 src + 16 par)		Encoder 10 (mono) to 48 (stereo); decoder compatible to AAC, HE-AAC,		10.4 to 24 for mono, additional 2 to 8 for stereo *		32 to 448 (32 kbps steps)		32 to 128 (8 kbps steps), 160, 192, 224, 256, 320, 384		32 to 320 (8 kbps steps)		32 to 256 (32 kbps steps)		8 to 160 (8 kbps steps)		8 to 160 (8 kbps steps)		Same as MPEG-1, max bitrate 32 kHz samples - L1 max is 903 kbps, L2 839 kbps, L3 775 kbps.  For 44.1, L1 1075 kbps, L2 1011 kbps, L3 947 kbps For 48, L1 1130, L2 1066, L3 1002		Same as MPEG-1, max bitrate 32 kHz samples - L1 max is 903 kbps, L2 839 kbps, L3 775 kbps.  For 44.1, L1 1075 kbps, L2 1011 kbps, L3 947 kbps For 48, L1 1130, L2 1066, L3 1002		Same as MPEG-1, max bitrate 32 kHz samples - L1 max is 903 kbps, L2 839 kbps, L3 775 kbps.  For 44.1, L1 1075 kbps, L2 1011 kbps, L3 947 kbps For 48, L1 1130, L2 1066, L3 1002		Note 7		32-80 (steps of 8), 96, 112, 128, 150-256 (steps of 32), 300-640 (steps of 64)		0.2-300

		VAD/DTX/CNG		(Y/N, Y/N, Y/N)				* 14		N/N/N		N/N/N		N/N/N		Y/Y/Y		Y/Y/Y		N/N/N		N/N/N		N/N/N		Y/Y/Y		N		TBD		Y/Y/Y		Y/Y/Y		Y/Y/Y		Y/Y/Y		Y/Y/Y		N/N/N		Y/N/Y		Y/N/Y		Y/N/Y		Y/Y/Y		Y/Y/Y										Y/?/?		Y/Y/Y		Y/N/Y		N		N		N/N/N		Y/Y/Y **		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N		N/N/N

		Frame loss concealment?		(Y/N)				Appendix I		2006-11		N		N		Y		Y		?		?		Y		Y		Y		TBD		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y		Y														Y		N		N		Y		Y		N		N		N		N		N		N		N		N		N		N		N		N

		Embedded Scalability?		(Y/N)				N		Y		N		N		N		N		N		Y		N		N		Y		TBD		N		N		N		N		N		N		N		N		N		N		N												Y		N		N		N		N		N		N		N		N		N		N		N		N		N		N		N		N		N

		Sample Rate		(kHz)				8		16		16		32		16		8		8		8		8		8		8, 16		TBD		8, 16		8		8		8		8		8		8		8		8		8		8,16										8		8, 16, 32		8		32		16		Encoder 32, 48; decoder 8 to 48		16, 24, 48		32, 44.1, 48		32, 44.1, 48		32, 44.1, 48		16, 22.05, 24		16, 22.05, 24		16, 22.05, 24		32, 44.1, 48		32, 44.1, 48		32, 44.1, 48		8 to 96		32, 44.1, 48		4 to 48

		Frame Length		(msec)				0.125		0.125 (2 samples)		20		20		20		30		0.125		0.125		0.625		10		20		TBD		20		20		20		20		20		30		20		20		20		20		20				20						20, 30		20		20		1 (32 samples)		2 (32 samples)		2048 samples		20 msec *		384 samples		1152 samples		1152 samples		384 samples		1152 samples		576 samples		Note 6		Note 6		Note 6		1024 samples		1536 samples

		Algorithmic Delay		(msec)				<< 1		1.625		40		40		25		37.5		0.125		0.125		< 2		15		48.9375		TBD		33.75		20		24.4		20		25		35		~30		27.5		33		33		35				25						25, 40				30 to 33		<< 1		<< 1		386 to 811 *		mono 77.5 to 227.6, stereo 108.6 to 325.7 ***																				129.4, 64.7

		~Fixed point Comp. Complexity		(give units)				0.01 MIPS		< 10 MIPS		< 5.5 WMOPS		< 11 WMOPS		39.0 WMOPS		18-20 MIPS		?		?		35-40 MIPS		18 MIPS (~13 for Annex A)		35.8 (based on STL 2005), 34.7 (based on STL 2000)		TBD				2.9 WMOPS		18.5 WMOPS		15.2 WMOPS		16.7 WMOPS		10.65 MIPS		n/a		~22 MIPS		~25 MIPS		40 WMOPS		< 40 WMOPS				~15 MIPS						~15 and ~18 MIPS				40 WMOPS		0.01 MIPS		0.01 MIPS		Encoder 25.41 to 65.87, decoder 14.25 to 35.83 peak WMOPS		Encoder mono 54, stereo 70, low-complexity encoder mono 33.3 stereo 50, decoder mono 8.8 stereo 16.6 WMOPS  *																				1.9-22.8, 3.8-46.2

		~Floating pt. Comp. Complexity		(give units)				0.01 MIPS		?		< 3 MIPS (TriMedia PNX1500)		< 7 MIPS (TriMedia PNX1500)		?		?		?		?		?		?		?		TBD		38 WMOPS										-		~10-20 WMOPS				17 WMOPS																		45 WMOPS		0.01 MIPS		0.01 MIPS		N/A		N/A

		RAM		(kbytes)				~0.02		10		2		4		13		~4.2		~0.3		?		?		?		17.4		TBD		18		2.4		8.7		9.4		10.6		12.2				6		20		22		25				~5						~8				15.1		~0		~0		Encoder 87.4, decoder 45.2 to 53.4 (RAM and Table ROM)		Encoder 72, decoder 54.6 (RAM and Table ROM)																				44.8, 85.1

		Program ROM		(kbytes)				?		?		?		?		3900 basic ops		?		?		?		?		?		64		TBD				900 basic ops		4100 basic ops		1800 basic ops		4900 basic ops												12																?		?		Encoder 12540/14365, decoder 6209/8048 basic operations (mono/stereo)		Encoder 13.6, decoder 9.8

		Table ROM		(kbytes)				~1		?		?		?		19.8		?		?		?		?		?		17		TBD		22		0.2		15.7		10.5		29.2		11				2		10		29																22		~1		~1		See above		See above																				7.1

		Fixed-point software?		enc/dec				Y/Y		Y/Y		Y/Y		Y/Y		Y/Y		Y/Y		Y/Y		Y/Y		N/N		Y/Y		Y/Y						Y/Y																																						Y/Y		Y/Y

		Floating-point software?		enc/dec				N/N		N/N		Y/Y		N/N				Y/Y		N/N		N/N		N/N		Y/Y		N/N																																												Y/Y		Y/Y

		IPR Status		(0,1,2…)				0		0 or 2?		2		Note 8		2		2		0 or 2?		0 or 2?		2		2		2		TBD		2		2		2		2		2		2		2		2		2		2		2		2		2		2		2		0		0		2		0		0		2		2		1 or 2?		2		2		2		2		2		2		2		2		2		2		2

		Contact		(see key)				Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Rapp. Q10/16		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.10/16 Rapp., ITU-T		Q.9/16 Rapp., ITU-T		Chair, 3GPP2 TSG-C1.1		3GPP SA4		3GPP SA4		3GPP SA4		3GPP SA4		ETSI EP TETRA WG5		Chair, 3GPP2 TSG-C1.1		Chair, 3GPP2 TSG-C1.1		Chair, 3GPP2 TSG-C1.1		Chair, 3GPP2 TSG-C1.1		Chair, 3GPP2 TSG-C1.1														Chair, 3GPP2 TSG-C1.1		ITU-T SG9		ITU-T SG9		3GPP SA4		3GPP SA4		MPEG		MPEG		MPEG		MPEG		MPEG		MPEG		MPEG		MPEG		MPEG		MPEG		ATSC		MPEG

		Notes						12		12				8		1, 3, 4				12		12												1, 3,12		1, 3		1, 3		1, 2, 3, 4																																13		* 10,  ** 11, *** 13																				5

				Note 1:				Contribution of VAD/DTX/CNG is included in the complexity figures for GSM EFR and ITU-T G.722.2 / 3GPP AMR-WB; but is not included for GSM FR, GSM HR and 3GPP AMR.

				Note 2:				For AMR, two alternative VADs are defined (VAD1 / VAD2): 0.4 / 1.0 WMOPS; RAM: 0.1 / 0.2; Table ROM: 0.0 / 0.7; Program ROM: 0.7 / 0.6 kbytes

				Note 3:				Program ROM is given as a number of basic arithmetic operations (approximation of number of assembly instructions on a typical DSP)

				Note 4:				For AMR and AMR-WB, the complexity is 11.9-16.7 WMOPS and 27.2-39.0 WMOPS, respectively, depending on the mode.

				Note 5:				MPEG 2 AAC Low complexity profile is 0.242063 MIPS per frame, main profile is 0.492423 MIPS per frame, 42560 kwords (16 bit) RAM

				Note 6:				These codecs have the same number of bits per frame as the equivalent MPEG-1 codec, then additonal optional bits may be added to support extensions

				Note 7:				Max bit rates fror MPEG-2 AAC

								Sample Rate (Hz)				8		11.025		12		16		22.05		24		32		44.1		48				64		88.2		96

								 Max Bit Rate/Channel (kbit/s)				48		66.25		72		96		132.3		144		192		264.6		288				384		329.2		576

				Note 8:				Both Royalty-Free and RAND licensing terms offered.

				Note 9:				Codec identical to HE-AAC v2

				Note 10:				All data for 25600 Hz internal sampling frequency (ISF) (scalable). Note that the delay and complexity figures are a function of the ISF. Worst case ISF is 25.6*1.5 = 38.4 kHz. In this worst case: Frame size =  20/1.5 = 13.33 ms; algorithmic delay mono = 67 ms, stereo = 87 ms.  Worst case decoder complexity: mono: 13, stereo 24 WMOPS.

				Note 11:				VAD/DTX/CNG is limited to AMRWB modes.

				Note 12:				C source code available in STL2005

				Note 13:				Latency depends on mode - see 3GPP TR 26.936 V6.1.0 (2006-03)

				Note 14:				Appendix II - covers payload format for CNG (only)
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VIDEO

		VIDEO CODING

		Media Coding Summary Database - ITU-T SG16 Q.23

		Geneva, 8 June 2006

		Source: Rapporteur, Q.23/16 (D. LINDBERGH)

		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

																Compression Coding										Non-Compression Coding

		Nickname						H.120 Parts 1&2		H.120 Part 3		H.261		MPEG-1		MPEG-2		H.263		MPEG-4		H.264/AVC				CCIR 601

		Formal name						ITU-T H.120		ITU-T H.120 Section 3		ITU-T H.261		ISO/IEC 11172-2		ITU-T H.262, ISO/IEC 13818-2		ITU-T H.263		ISO/IEC 14496-2		ITU-T H.264, ISO/IEC 14496-10				ITU-R BT.601

		Interlace coding?		(Y/N)				Y		Y		N		N		Y		Y		Y		Y				Y

		Progressive coding?		(Y/N)				N		N		Y		Y		Y		Y		Y		Y				N

		Optimized Bitrate Range		(bits/sec)				1.5M-2M		1.5M		64k+		1M-2M		4M-20M		>= 10k		>= 10k		>= 10k				216M, 288M

		Primary Applications		(see key)				VC (obsolete)		VC (obsolete)		VC		VCD		TV, DVD		VC, VT, S, M		S, W, M		VC, VT, TV, DVD, W, M				TV

		Approval Status		(A, D, NS)				A		A		A		A		A		A		A		A				A

		Original Approval		(date, ver)				1984		1988		1990		1993		1995		1996		1999		2003-02				1982

		Latest Approval		(date, ver)				1988		1988		1993		1999		2000		2000		2001?		2006-04				1995

		Min. Picutre Size		(width, height)				128x143		192x262		172x144		16x16		16x16		16x16		16x16		16x16				720x480

		Max. Picture Size		(width, height)				256x286		384x525		352x288		4kx4k		64kx64k		2048x1152		64kx64k		4096x2048				720x576

		Variable aspect ratio?		(Y/N)				N		N		N		Y		Y		Y		Y		Y				N

		Variable frame rate?		(Y/N)				N		N		Y		N		difficult		Y		Y		Y				N

		4:2:0 Chrominance?		(Y/N)				Y (4:1:0)		Y (4:2/3:0)		Y		Y		Y		Y		Y		Y				N

		4:2:2 Chrominance?		(Y/N)				N		N		N		N		Y		N		Y		Y				Y

		4:4:4 Chrominance?		(Y/N)				N		N		N		N		N		N		Y		N				N

		Motion Comp.		(Y/N)				N		Y		Y		Y		Y		Y		Y		Y				N

		Transform coding		(Y/N)				N		N		Y		Y		Y		Y		Y		Y				N

		Compression capability		(subjective)				1		1		2		3		3		4		4		5				0

		Bitrates supported		(kbits/s)				768, 1152, 1536, 2000		768, 1152, 1536, 2000		any		any		any		any		any		any				N

		Embedded Scalability?		(Y/N)				N		N		N		N		Y		Y		Y		N				N

		~Fixed point Comp. Complexity		(give units)				?		?		?		?		?		?		?		?				216-288 MIPS

		RAM		(kbytes)				?		?		?		?		?		?		?		?				?

		Program ROM		(kbytes)				?		?		?		?		?		?		?		?				?

		Table ROM		(kbytes)				?		?		?		?		?		?		?		?				?

		Announced IPR Status		(0,1,2…)				2		2		2		2		2		2		2		1, 2				0

		Practice - IPR Status		(0,1,2…)				0		0		1		1		2		1		2		1, 2				0

		Contact						VCEG		VCEG		VCEG		MPEG		MPEG, VCEG		MPEG		MPEG		VCEG, MPEG				Chair SG6, ITU-R

		Notes						1		2										3		4

		Notes:

				Note 1:				Color sampling system uses 64 color difference samples per line, alternate component by line against 256 luminance samples per line.

				Note 2:				Color sampling uses 64 color difference samples per line, alternate component by line against 384 luminance samples per line.

				Note 3:				Conformance procedure and reference C source code are a part of ISO/IEC 14496-4 and 14496-5, respectively

				Note 4:				Conformance procedure and reference C source code in H.264.1 and H.264.2, respectively





STILL IMAGE

		STILL IMAGE CODING

		Media Coding Summary Database - ITU-T SG16 Q.23

		Geneva, 8 June 2006

		Source: Rapporteur, Q.23/16 (D. LINDBERGH)

		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

		STILL IMAGE CODING

		Nickname						FAX		JPEG		T.851		JPEG-LS		JPEG-2000		GIF		PNG		TIFF		JBIG2		T.6		JBIG		Fax

		Formal name						ITU-T T.4 (MH, MR)		ITU-T T.81/T.84, ISO/IEC 10918		T.851		ITU-T.87, ISO-14495-1		ITU-T T.800/801, ISO/IEC 15444		(Prop. - AOL/CompuServe)		RFC 2083, ISO/IEC FDIS 15948		(Prop. - Adobe)		ITU-T T.88, ISO/IEC 14492		ITU-T T.6 (MMR)		ITU-T T.82, ISO/IEC 11544		ITU-T T.4 (MR, MH)		T.86

		Color?		(Y/N)				N		Y		Y		Y		Y		256 only		Y		Y		N		N		N		N

		Color depth		(bits/channel)				1		8 (baseline), 12 (extended), 16 (lossless only)		Y		2 to 16		up to 20		0-8		up to 16		8 or 16		1		1		1		1

		Lossy?		(Y/N)						Y				Y				N		N		N		Y		N		N		N

		Lossless?		(Y/N)						Annex H				Y				Y		Y		Y		Y		Y		Y		Y

		Primary Application		(see key)				F				A						WWW		WWW				A, F, WWW		Fax		F, Docs		Fax

		Approval Status		(A, D, NS)						A				A		A								A		A		A		A

		Original Approval		(date, ver)								2005-08

		Latest Approval		(date, ver)								2006-04												2000-02		198x		1992		198x

		Embedded Scalability?		(Y/N)																						N		Y		N

		~Fixed point Comp. Complexity		(give units)

		~Floating pt. Comp. Complexity		(give units)

		RAM		(kbytes)

		Program ROM		(kbytes)

		Table ROM		(kbytes)								0

		IPR Status		(0,1,2…)				0		1 (baseline), 2		Rapp., Q23/16		1 (baseline decoder), 2		1 (baseline decoder), 2		2		0		0		2		0		2		0

		Contact		(see key)						Rapp, Q.23/16				Rapp, Q.23/16		Rapp, Q.23/16								Rapp, Q.23/16		Rapp, Q.23/16		Rapp, Q.23/16





GRAPHIC

		GRAPHIC CODING

		Media Coding Summary Database - ITU-T SG16 Q.23

		Geneva, 8 June 2006

		Source: Rapporteur, Q.23/16 (D. LINDBERGH)

		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

		Nickname						T.12x

		Formal name						ITU-T T.12x

		Primary Application		(see key)

		Approval Status		(A, D, NS)

		Original Approval		(date, ver)

		Latest Approval		(date, ver)

		Embedded Scalability?		(Y/N)

		~Fixed point Comp. Complexity		(give units)

		~Floating pt. Comp. Complexity		(give units)

		RAM		(kbytes)

		Program ROM		(kbytes)

		Table ROM		(kbytes)

		IPR Status		(0,1,2…)

		Contact		(see key)





CHARACTER

		CHARACTER CODING

		Media Coding Summary Database - ITU-T SG16 Q.23

		Geneva, 8 June 2006

		Source: Rapporteur, Q.23/16 (D. LINDBERGH)

		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

		Nickname						ASCII		Latin-1		EBCDIC		Unicode		Latin-2		Russian		ITU-T

		Formal name						ISO 646?		ISO 8859/1		ANSI		ISO 10646 | ITU-T T.55		ISO 8859-2		ISO 8859-X		T.51		T.50		T.52		T.101

		Bits/character		(bits)

		Supported Language(s)		(list)				English…		West Europe		English…		All		East Europe		Many		West Europe

		Primary Application		(see key)

		Approval Status		(A, D, NS)				A		A		A		A		A		A		A

		Original Approval		(date, ver)

		Latest Approval		(date, ver)

		IPR Status		(0,1,2…)				0		0		0		0		0		0		0

		Contact		(see key)										Rapp., Q23/16





AUDIO PROCESSING

		AUDIO PROCESSING

		Media Coding Summary Database - ITU-T SG16 Q.23

		Geneva, 8 June 2006

		Source: Rapporteur, Q.23/16 (D. LINDBERGH)

		Contact: David Lindbergh, Polycom Inc., +1 978 292 5366, <lindbergh@92F1.com>

				RFC 3389 provdes a generic CNG algoirthmic applicable to any audio codec
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AVS (GB/T 20090) Series


• Part 1: System
• Part 2: Video
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GB/T 20090 Series


• Part 1: System
• Part 2: Video
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• Part 6: DRM
• Part 7: Mobile Video
• Part 8: Transmit AVS via IP network
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AVS P2
• Previously introduced in FG IPTV-ID-0082e
• Several new techniques over H.262/MPEG-2


– 8x8 intra/inter prediction 
– Up to 2 reference pictures for both P and B frames
– Symmetric-prediction and direct-prediction in bi-


predictive pictures
– Quarter-sample-accurate interpolation 8x8 integer 


transform 
– In-loop deblocking filtering 
– 2D-CAVLC 


• Some test results comparisons can also be found 
in that document
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GB/T 20090 Series


• Part 1: System
• Part 2: Video
• Part 3: Audio
• Part 4: Conformance Test
• Part 5: Reference Software
• Part 6: DRM
• Part 7: Mobile Video
• Part 8: Transmit AVS via IP network
• Part 9: AVS File Format







7


AVS over TS


• AVS-P2 over TS is via AVS-P1
• AVS-P1 serves the same function as 


H.222.0 | ISO/IEC 13818-1  
• For specifying AVS stream, only very small 


differences between AVS P1 and ITU-T 
Rec. H.222.0 | ISO/IEC 13818-1, which are 
clearly explained in “T05-FG[1].IPTV-C-
0511”.
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GB/T 20090 Series


• Part 1: System
• Part 2: Video
• Part 3: Audio
• Part 4: Conformance Test
• Part 5: Reference Software
• Part 6: DRM
• Part 7: Mobile Video
• Part 8: Transmit AVS via IP network
• Part 9: AVS File Format
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AVS over IP
• AVS-P2 over IP is via AVS-P8.2, AVS-P8.1, 


then IETF RFC 3550.
• AVS-P8.2 maps data between start codes into 


NAL units.
• AVS-P8.1 is almost the same as that of IETF 


RFC 3984.
• AVS-P2 over IP could also be done via AVS-


P8.2, IETF RFC 3984, then IETF RFC 3550. 
• In “T05-FG[1].IPTV-C-0512”, the AVS P2 RTP 


Payload Format is explained.
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Q&A about AVS
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Is AVS standard publicly available?


A: Yes. [See FG IPTV-IL-0055] 
• AVS has a International standardization 


system, from AVS P1 to AVS P9. Currently 
AVS P2 is publicly available, which can get 
from 
http://www.spc.net.cn/produce/showonebook
.asp?strid=28188 for Chinese version, and 
http://www.avs.org.cn/en/standard/standard_
download.asp for English version service.


• For FG IPTV study purpose, people can get 
it by sending email to yun-he-ie3@ieee.org
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Is AVS P2 available codec？
A: Yes
• AVS P2 standard (video part) is the first AVS International 


standard, which is approved and adopted by Chinese National 
standard group in Feb., 2006 firstly. 


• Its HD decoder chip: 
– Tianjin Grandview Semiconductor Inc.


http://www.grandviewsemi.com/
(AVS101) 


– Shanghai Longjing Microelectronics Co. Ltd.
http://www.penstartechnology.com/
(DS-1000 IC )


• AVS P2 is verified by the third party (State Administration of Radio, 
Film, and Television) with the test methodology of ITU-T ITU-R 
BT.500-11 and the test materials satisfying ITU-R BT 1210-3.


• Most importantly, AVS P2 has been adopted by China Netcom 
Group IPTV system [FGIPTV-ID-0020] which is similar to MPEG4 
and H.264. There are 3500 commercial subscribers in AVS P2 
IPTV system which is provided by Huawei, Alcatel Shanghai Bell 
and ZTE, at the end of 2006. 
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What about relationship between 
AVS Group and ITU-T?


• AVS Group passed the organization recognition by ITU-T 
A.4 and A.5 procedure, legal to ITU-T. 


• AVS Group is an International standard organization in 
China, the members come from worldwide (international), 
158 members until currently.


• Members example:
– Asia: Panasonic, Sony, LG, Samsung, NEC, Fujitsu…
– Europe: France Telecom, Nokia, ST, Philips, NDS…
– America: Intel, TI, Xilinx, Freescale…


• For production:
– Chipset: Broadcom, Intel, ST…
– DSP board: Philips…
– STB: Panasonic, ST, Envivio Inc, Alcatel Shanghai Bell Co.,Ltd…


• For commerical end-to-end IPTV system with AVS
– Alcatel Shanghai Bell Co.,Ltd, Huawei Technoloy. ZTE..
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Has AVS been verified?
• AVS is not new standard in China, it is finished in Dec. of 


2003, and applied from Mar. 2006, industry and service 
provider are ready.


• The State Administration of Radio Film and Television of 
China is a 3rd party and the only official verifying group 
in china for broadcasting video. Even an international 
standard wants to be used in china, should also pass its 
verifying.


• Tests results by SARFT are provided in “IPTV-IL-0068”
• We welcome FG IPTV invite SG 16 helping verifying 


AVS, but AVS has already passed Chinese official tech 
verifying, and AVS has already been used in China.
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Propositions
• AVS P2 is a feasible, available codec; it is proved, 


applicable and applied; [FGIPTV-ID-0020] 
• Its codec has been verified [See FG IPTV-IL-


0068e].
• AVS has been authorized and applied as a 


national standard in China
• AVS video stream can be easily transported over 


TS and over IP
• AVS group expects GB/T 20090.2 to be one of 


the options in the FG IPTV documents as a video 
codec
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Service Navigation System


1.
Scope



This working document presents a generic service navigation system architecture and its functional entities. 


2.
References


The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this working document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this working document are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.



The reference to a document within this working document does not give it, as a stand-alone document, the status of a Recommendation



[xxx]
TBD


3.
Definitions


3.1
This working document uses the following terms defined elsewhere:


3.1.1
Application manager [ITU J.200]: The entity that is responsible for managing the lifecycle of the applications. It manages applications running in both the Presentation engine and Execution engine if both are present. 


3.1.2
Application Program Interface (API) [ITU J.200]: Consists of software libraries that provide uniform access to system services. 


3.1.3
Content [ITU J.200]: A general term that refers to any of the following: application, application resource collection, or application resource. 


3.1.4
Electronic Program Guide (EPG) [ITU J.200]: A Program table that is presented electronically.


3.1.5
EPG provider [ITU J.90]: The entity that collects collates and assembles the elements of information that constitute the EPG database.


3.1.6
Functional Entity [ITU Y.2012]: An entity that comprises an indivisible set of specific functions. Functional entities are logical concepts, while groupings of functional entities are used to describe practical, physical implementations.


3.1.7
Metadata [ITU J.98]: Metadata is descriptive data associated with a content asset package or file. It may vary in depth from merely identifying the content package title or information to populate an EPG to providing a complete index of different scenes in a movie or providing business rules detailing how the content package may be displayed, copied, or sold. Separate uses for metadata have originated from the studios, distribution networks (Cable, Satellite), down to the CPE (STBs, PVRs). 


3.1.8
Service [ITU Y.101]: A structure set of capabilities intended to support applications. 


3.2
This working document defines the following terms:


3.2.1 
Electronic Service Guide (ESG): Description for available services. Through the information in the ESG, the user can select the services and items he/she is interested in and find stored items on the terminal. (ETSI, DVB-CBMS)



3.2.2 Interactive Program Guide (IPG): The IPG is a service facilitated by the middleware, which provides the consumer detailed information about the content available to them. (AITS, ATIS-0800002).  Ability of the ITF(Terminal Function) to display and allow user selection of program, content, and service descriptions (AITS, ATIS-0800002)  


3.2.3 Lifetime/Lifecycle of an application: Characterizes the time from which the application is loaded to the time the application is destroyed. (CableLabs, OC-SP-OCAP1.0-I16-050803, Section 3.2.1)


3.2.4 Navigation: The process of selection and movement among analogue and digital services offered on the cable network. The service information tables defined in this protocol assist in the navigation process by providing physical service locations, channel names and numbers for user reference. Those tables supporting electronic program guides also assist the navigation process. (ITU-T, J.94 Amd. 1 (00), B.3.2.3)


3.2.5 Presentation: The operation of rendering the content of a document in a form perceptible to a human being. (ITU-T, T.411 (93), 3.158)


3.2.6 Portal:The Portal is the function which organizes various contents and information and provides access and navigation methods to the visitors according to their interests through a uniform interface.


3.2.7 IPTV portal:The IPTV portal is the function which provides service navigation with content and data according to user’s attribution and requirements.


4.
Abbreviations and acronyms 



This working document uses the following abbreviations and acronyms.


API
Application Program Interface


BOSS




CP
Content Provider


CPE
Customer Premises Equipment


DB
DataBase


EPG
Electronic Program Guide  


ESG
Electronic Service Guide


HTML
HyperText Markup Language


IPG
Interactive Program Guide


PVR
Personal Video Recorder


SP
Service Provider


STB
Set-Top Box


VoD
Video on Demand


XML
Extensible Markup Language


5.
Integrated Service Navigation System



The following diagram shows a view of an integrated service navigation system. This architecture is the model that can support the navigation for various kinds of service and contents. 
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Figure 5-1   Integrated Service Navigation System Architecture


The Service Navigation Manager receives the metadata based on XML from the IP connection using HTTP, parses and stores them to the local storage. The metadata can be got through the APIs and given to the Presentation Engine. The IPTV terminal may have tuner to provide broadcasting service(e.g. through the MPEG-2 transport stream) and in that case, the service information can get through the API and be transferred to the Presentation Engine.



The Presentation Engine consists of various engines along with the service and business. It displays the metadata according the design template and navigation. 



The Service Navigation Application, on top of the architecture, is to providing the navigation functionality the service and contents. It can be any application for service navigation e.g., a browser application, flash application, Java application or other application depends on the implementation.



6.       Web-based service navigation system 



6.1
Service navigation system generic architecture
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                        Figure 6.1  Service Navigation System generic Architecture


 Editor’s note:Delete the “A” and the text.


Interface A:  An interface between Content Provision(s)/Service Provider(s) and service navigation system, through which service information, service metadata, content metadata,package etc. are sent to the service navigation system.



[Comments begin]


The “content provision and service provider(s)” have fulfilled the aggregation of contents and management of services.. In fact, in the view of operators, “content provision and service provider(s)” should be replaced by “content management system” and “service management system” (please see Figure 2 from IPTV-ID-0089). Here, The two phrases are not used because the IPTV architecture hasn’t detailed determinated. The content provision aggregates contents and extract content metadata (such as program id, program name, content_id etc.),and send the metadata into the Metadata Database. The service provider(s) pack the contents with price, service_ID, service name etc. to provide services or products to consumer(s). Services information and metadata are transported to Service Navigation System through interface A.
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                                       Figure 6.2   EPG system architecture from IPTV-ID-0089


[Comments end]


6.2
Service navigation system generic functional entity


The service navigation system generally includes two parts. The first part is service/application management Functional Entity. It receives and manages service and content metadata,account/bill data and service-ordered information.. At the same time, it responds to the request of the user’s VOD, BTV and  time-shift TV as well as other services and applications.


Mainly, service/application management Functional Entity fulfil the service/application logical processing of users’ requests. More details are considered by the realization method. The second part is a navigation Functional Entity (Portal & page production and presentation), which is the man-machine interface of user’s interacting with the IPTV platform. Service Navigation System’s generic functional requirements are as following:












6.2.1 
Service/application management Functional Entity (navigation backstage) general functional requirements:


(1) Service/application management


(2) Metadata Database management


(3) Respond to user’s request and accomplish service/application logical processing


(4) Live TV channel management



(5)  ……


6.2.2
 Navigation Functional Entity (navigation front stage) general functional requirements:


(1) Based on Web method



(2) Based on HTML/XML mechanism



(3) An only/unified IPTV Portal



(4)  Permission to integrate Internet Portal


(5) Pages presentation(including services and channel list) 



(6) Additional services list



(7) …….


6.3 Web-based realization reference model 


6.3.1  Web-based reference model architecture
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Figure 6-3  Web-based service navigation system reference model architecture


       The service provider(s) obtain users’ service-ordered information from IPTV BOSS, and send them to the Service Navigation System. The service-ordered information includes user’s information and service information. Service information includes content package and the account/bill information. Sometimes a service with price and other attributes is called a product.     



Service/application management interacts with other IPTV systems to get user’s information (such as user’ name, password, service-order information etc.) and service information (such as price, location etc.), and bind these information to provide service/application logical process. Service/application management encapsulates all those logic as service/application logic APIs, and these APIs are called by Navigation application of Web server.


Navigation application of Web server obtains metadata from Metadata Database,and use the service-ordered information to produce customized pages(HTML/XML language). Operators often provide many service page templates for users to choose, and these templates correspond to the service-ordered information. The introduction of intermediate layer (Web Server) will improve the capability of service navigation system, accelerate the browsing.Through the intermediate layer (Navigation application), the logical process of service/application management are shielded. Simultaneously, customized pages could be produced.





The service/application logical process is independent to STB. The Navigation application of Web Server produces an only and unified IPTV Portal and pages and delivers them to STB, and the STB presents them to users by Web browser. The user’s requests are sent to Navigation application of Web Server, and the Navigation application invoke the backstage service/application logic(APIs) to respond user’s requests or redirect to other application servers.











Web-based mechanism is consistent with the Internet navigation mechanism, and easier to realize distributed navigation, to satisfy large scale operation requirements.



6.3.2 Metadata flow and Syndication capability in service navigation system 
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Figure 6.4: Metadata flow and Syndication capability in Service Navigation Systems



Web Browser is IPTV client module that loads and renders web pages encoded in a mark-up language mostly based on HTML/XML, and a scripting language.


Web server serves navigation information (e.g. metadata) and client side scripts 


Web Browser is executed locally to control the navigation user interface. Web Browser can retrieve metadata directly from Web server.


Syndication controller provides metadata adaptation function with metadata DB and manages metadata with browser syndication engine. It classifies and customizes metadata from IPTV metadata DB for web browser in IPTV terminal. The data format between syndication controller and syndication engine could be standardized syndication format such as RSS/Atom. 



Syndication engine in browser manages the metadata information from server side and it can provide the aggregated feeding and customized retrieval of metadata information. 



7.
Middleware-based service navigation system 


Editor note: More contribution is welcome.


_________________
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Agenda

		What is real-time text?

		Why is text important?

		Why real-time text, rather than Instant Messaging?

		Relevant laws

		Interpreting the law

		PSTN textphone standards

		The problem VoIP introduces

		Text over IP (ToIP) Standards): V.152, RFC 4103, V.151 + RFC 4103
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What is Real-Time Text

		Real-Time text enables people to communicate, in real-time, using text as the mode of communication

		Real-time text has been used almost exclusively by deaf and hard of hearing people

		Deaf people utilize special devices called TTY or TDD devices (referred to internationally as PSTN textphone devices)
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Why is Text Important?

		Deaf people need to communicate, and text and video are the tools at their disposal



Audio may used by people with functional hearing, but speech impaired (“Hearing Carry Over”, or “HCO”)

Audio may be used by people with speech capability, but have a hearing impairment (“Voice Carry Over”, or “VCO”)

		Video is not pervasive in the market

		Even if it were and people could use sign language,



There is no one international sign language 

Not all TTY users know sign language

		Communication with legacy TTY devices is important







© 2006 Cisco Systems, Inc. All rights reserved.

Cisco Confidential

Presentation_ID

*



Why Real-Time Text, Rather than Instant Messaging?

		The international deaf community has repeatedly made claims that continued support for character-at-a-time text communication is essential



This stems from what users have grown accustomed

Users assert that, through real-time text, it is possible for a deaf person to detect the mood of another person through the manner in which keystrokes are made

There is an assertion that real-time text is more personal, whereas instant messaging feels “cold”

It is generally agreed that real-time text enables more efficient and smoother communication, avoiding situations of long delays waiting for the other person to enter text
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Relevant Laws

		Key accessibility laws in the United States are:



Americans with Disabilities Act (ADA)

Section 255,Telecommunications Act of 1996

Section 508, Rehabilitation Act of 1973 (Amended in 1998)

		ADA requires reasonable accommodation in the work place

		Section 255 requires devices to be accessible

		Section 508 details accessibility requirements related to government purchases

		Many states have laws governing accessibility
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Interpreting the Law

		I am not a lawyer

		Without question, the law clearly encourages industry to provide proper support for people who need the capabilities of text devices 

		If a customer cannot dial 911 and reliably communicate with emergency personnel, is this grounds for a law suit?

		I am not a lawyer
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PSTN Textphone Standards
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The Problem VoIP Introduces

		PSTN textphone devices are like modems

		Modems are susceptible to packet loss

		Packet loss equates to character loss

		If not properly carried over IP, modulated signals become distorted and are presented as useless noise to the receiver
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Relevant Standards

		V.152 – Defines a means of transporting modulated signals over IP networks as audio (“Voice Band Data”) 

		RFC 4103 – Defines the RTP packetization and SDP signaling for T.140 characters (Unicode) to support real-time text as a media type

		ITU-T V.151 – Defines the transport of PSTN textphone characters between two gateways over IP

		RFC 4351 – Similar to RFC 4103, but allows text characters to be interleaved between audio packets and is used by V.151
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V.152

		The current PacketCable specs are most closely aligned with V.152 (VBD) for transporting text over IP, but not quite

		VBD preserves legacy PSTN textphone signals as real audio, serving well in trunking environments where effective packet loss (after any redundancy or FEC algorithms are employed) is <= 0.15%



For Baudot, a packet loss of 1% equates to 9% Character Error Rate (CER)

CER Calculator: http://www.packetizer.com/voip/toip/cercalc.html

		VBD maintains the status quo, but does not do anything to aid the deaf community to utilize newer IP text devices
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RFC 4103

		Intended for use by native IP devices to enable a real-time text session between two users

		Text is transmitted on a separate RTP stream, distinct from audio or video streams

		Text encoding is defined in T.140 (Unicode)

		This is preferred by technical members of the deaf community and accessibility advocates for real-time text communication over IP networks

		This method of real-time text transmission is preferred by the IETF since this separates text as a separate media stream
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V.151 + RFC 4351

		Intended for use by two communicating PSTN gateway devices that interface with legacy textphone devices

		Text is extracted from the modulated signal received on the PSTN circuit and carried as a T.140 (Unicode) payload interleaved with audio packets in the audio session

		Unlike RFC 4103, RFC 4351 does not consume an additional RTP/RTCP port pair to transmit text (conserving memory and CPU cycles)

		Avoids complexity resulting from de-multiplexing audio and text into two RTP streams and then multiplexing them back again

		Introduces interoperability problems with native IP devices that might only support RFC 4103



V.151 Annex D proposes that native IP devices support both RFC 4103 and RFC 4351 in order to address this interoperability concern
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Terminal Provisioning

WG6







General Ideas on Terminal Configuration

		To review and assess DVB-IPI v1.2 Chap.10.

		To review and assess Datamodel in DSLForum TR069.

		Liaison Statement to DSLForum asking for the Doc

		Gap analysis  --- requirements

		DVB-IPI v1.X  for Remote Management

		To use XML to encode Configuration mechanism (protocol) 

		E.g. WSDL, HTTP + SOAP ,…











		Datamodel from DSLForum

		General Structure from DVB

		Encoding format in XML, possibly in Webservice e.g. WSDL, SOAP, etc.

		Seek interoperability with other standards, such as DLNA, UPnP, MPEG, TVA,etc. 










