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_____________________________
Introduction
An informal poll was conducted to determine the typical bit rates in use today for high quality MPEG-2 systems.  It is posited that assuming 2x improvement in AVC coding efficiency, a rough performance metric or bitrate (Level) guideline for JVT implementations might be one half of the current industry MPEG-2 practice for the same video formats.
Stakeholders in various business segments were polled in each of the US, Europe and Australia regarding their current MPEG-2 operational bitrates:
MPEG-2 primary distribution – Content distribution from the network to regional distribution centers such as terrestrial broadcast stations, cable head ends or satellite uplink sites.  This MPEG-2 content is then typically decoded for local commercial inserts or other processing prior to being recoded for final distribution to the consumer.  It may also be transcoded/transrated to the final distribution rate if a simple pass-though or if bitstream splicing is used.
MPEG-2 backhaul, contribution– Collection feeds from field production or acquisition sites back to the network or studio for subsequent post production and eventual distribution as per above.

MPEG-2 D-Cinema encoding and distribution – Feature film distribution to digital cinema theatres over satellite, fibre, or on physical media such as DVD-RAM.  Currently the D-Cinema market uses a range of 1080 line MPEG-2 HDTV formats.
At the time of this writing, we still have not received information from a number of the stakeholders we queried.   However, we wanted to make sure this preliminary information was available prior to the Oct 2002 JVT and MPEG meetings.  This document will be updated as more information becomes available.

Finally, a review of the 2001 MPEG D-Cinema submissions and test results was conducted.  Please reference MPEG output document w4455.
Data
	DTV Network Operations
	HD Distribution
	SD Distribution
	HD Backhaul
	SD Backhaul

	Respondent 1
	45 Mbps 4:2:2,
60 Mbps future for higher quality
	15 Mbps 4:2:2
	45 Mbps 4:2:2,
60 Mbps future for higher quality
	15 Mbps 4:2:2

	Respondent 2
	34-42 Mbps 4:2:2
	6-10+ Mbps 4:2:2 & 4:2:0
	34-42 Mbps 4:2:2
	6-10+ Mbps 4:2:2 & 4:2:0

	Respondent 3
	TBD
	20 Mbps 4:2:2 for high quality
	45 Mbps 4:2:2 Higher in future
	32 Mbps 4:2:2 for sports

	Respondent 4
	41-42 Mbps 4:2:2
	N/A (still analog)
	41-42 Mbps 4:2:2
	N/A (still analog)

	Respondent 5
	26 4:2:0 to 40 Mbps 4:2:2 (still experimenting)
	12 Mbps 4:2:0 (still experimenting)
	40-45 Mbps 4:2:2 
	12 Mbps 4:2:0 (still experimenting)

	Respondent 6
	25-45 Mbps 4:2:0
	8-15 Mbps 4:2:0 and 4:2:2
	45-100 Mbps 4:2:2
	15-45 Mbps 4:2:2 and 4:4:4

	Field Production Site 1
	N/A
	N/A
	N/A
	18 Mbps 4:2:2


	D-Cinema
	Current Operating Rate
	Future Rate

	D-Cinema Company One

Head End, Theater Servers, in stage one deployment 
	60 Mbps 4:2:0
	80 Mbps 4:2:0 for higher quality.

	D-Cinema Company Two

Distribution Network, in stage one deployment
	60 Mbps 4:2:0
	Less than 60 Mbps for faster film transmission & download times 

	D-Cinema Content, Commerce & Manufacturer Organization
	60-80 Mbps (estimated) not in deployment yet
Tests showed 34 Mbps inadequate.
	One Mfg notes169 Mbps capability.  120 Mbps for storage.  4K by 2K expected to cost 200+ Mbps.

	Media Company
	N/A
	“up to 100 Mbps 4:4:4 @ 1920 by 1080/24P”

	MPEG DC Report w4455
	RGB 4:4:4 non-standard MPEG-2, 48-80 Mbps required for “Visual Transparency”
	N/A


High quality SD MPEG-2 ranges from 6-32 Mbps, with 15+ Mbps being the norm.  High quality HD MPEG-2 ranges from 34-80 Mbps, with some inclination to move to a higher quality level at the cost of higher bitrate for critical applications.

Conclusions

Level 3.1 and 3.2 Max Video Bitrate and Max HRD/VBV Buffer Size (20 Mbits) appears adequate for future high quality JVT SD applications.  However, additional testing and industry validation is probably required.
The Level 4 Max Video Bitrate and Max HRD/VBV Buffer Size (20 Mbits) appears to be inadequate for future high quality JVT HD applications.   Additional testing and solicitation of additional industry requirements is strongly recommended.
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