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1 Introduction

This contribution responds to the Telco on Typical media bandwidths as response to SA1 request (May 2nd 2018, 16:00 to 18:00 h CEST) to discuss the draft LS in TD S4-180576.
Some background is provided on media bitrates and proposed updates for the numbers are provided as well.
2 Background
2.1
On Distribution Video Bitrates for TV

https://tech.ebu.ch/docs/techreports/tr036.pdf
In clause 2.3

· 4.3 – 4.4 Mbit/s for HD 1080p/50, HEVC CBR

· 3.6 – 3.8 Mbit/s for HD 1080p/50, HEVC StatMux

In clause 3.2.4:

· UHD 2160p/50 HEVC CBR 

· Lower bound: 10.4 – 14.8 Mbit/s

· Upper Bound: 22.5 Mbit/s

· UHD 2160p/50 HEVC StatMux

· Lower bound: 9.25 – 12.0 Mbit/s

· Upper Bound: 20.7 Mbit/s

· Comments: The results of the three methodologies used for the lower bound data rate differ remarkably and need further investigation. For the time being, the larger value for the lower bound can be regarded as being realistic for existing video compression technology in a short to medium term whereas the smaller value may be interpreted as a final asymptotic HEVC gain in 5 - 10 years time, taking into account future progress in video compression techniques.
https://www.howtogeek.com/338983/how-much-data-does-netflix-use/
23.976 fps
	Resolution
	Streaming Bitrate
	Hourly Conversion

	480p (720×480)
	1750 kbps
	~792 MB per hour

	720p (1280×720)
	3000 kbps
	~1.3 GB per hour

	1080p (1920×1080)
	4300-5800 kbps
	~1.9 GB to ~2.55 GB per hour

	1440p (2560×1440)
	6350 kbps
	~2.8 GB per hour

	4K (3840×2160)
	8000-16000 kbps
	~3.5 GB to ~7 GB per hour


59.940 fps
	Resolution
	Streaming Bitrate
	Hourly Conversion

	720p (1280×720)
	3600 kbps
	~1.6 GB per hour

	1080p (1920×1080)
	6960 kbps
	~3.1 GB per hour

	4K (3840×2160)
	16000 kbps
	~7 GB per hour


MPEG Press Release: https://mpeg.chiariglione.org/sites/default/files/files/meetings/docs/w17482.docx

Versatile Video Coding (VVC) project starts strongly in the Joint Video Experts Team

The Joint Video Experts Team (JVET), a collaborative team formed by MPEG and ITU-T Study Group 16's VCEG commenced work on a new video coding standard to be known as Versatile Video Coding (VVC) at this meeting. The primary objective of VVC is to provide a significant improvement in compression performance over the existing HEVC standard, aiding in deployment of higher-quality video services and emerging applications such as 360° omnidirectional immersive multimedia and high-dynamic-range (HDR) video. The development of the VVC standard is expected to be completed in 2020. The two bodies issued a joint Call for Proposals, and the responses were evaluated at the San Diego meeting. Responses to the call were received from 32 organizations, with some demonstrating compression efficiency gains of typically 40% or more when compared to using HEVC. The gain was measured in extensive formal subjective tests conducted by independent test labs. Both 360° omnidirectional video and HDR video were tested as well as conventional dynamic range video. Particular effectiveness was shown on ultra-high definition (UHD) video test material. The results of this very successful call led to creation of a first draft, a test model for simulation experiments, and a technology benchmark set for the VVC project. The new standard is expected to enable the delivery of UHD services at bit rates that today are used to carry HDTV. Alternatively, using VVC would enable twice as much video content to be stored on a server or sent through a streaming service.
2.2
On 8K TV

No significant experience has been collected yet on 8K. However, as a good benchmark for upper limits, the bitrate of using 4 times 4K can be used. In addition, as the broader deployment of 8k is expected later, the expected coding efficiency gains reported from MPEG can be applied.
2.3
On Contribution Video Bitrates for TV
https://tech.ebu.ch/docs/techreports/tr038.pdf
The following data rates are typically required for good quality video contribution: 
· ~4 - 30 Mbit/s for SD (576i/25) 
· ~30 - 300 Mbit/s for HD (1080i/25, 720p/50) 
· ~30 - 500 Mbit/s for HD (1080p/50)
Likely the Sony contribution has more information on this matter.
2.4
On User Generated Content

2.4.1
From Youtube Upload

https://support.google.com/youtube/answer/1722171?hl=en
This assume H.264/AVC
Recommended video bitrates for SDR uploads
To view new 4K uploads in 4K, use a browser or device that supports VP9.

	Type
	Video Bitrate, Standard Frame Rate
(24, 25, 30)
	Video Bitrate, High Frame Rate
(48, 50, 60)

	2160p (4k)
	35-45 Mbps
	53-68 Mbps

	1440p (2k)
	16 Mbps
	24 Mbps

	1080p
	8 Mbps
	12 Mbps

	720p
	5 Mbps
	7.5 Mbps

	480p
	2.5 Mbps
	4 Mbps

	360p
	1 Mbps
	1.5 Mbps


 
Recommended video bitrates for HDR uploads

	Type
	Video Bitrate, Standard Frame Rate
(24, 25, 30)
	Video Bitrate, High Frame Rate
(48, 50, 60)

	2160p (4k)
	44-56 Mbps
	66-85 Mbps

	1440p (2k)
	20 Mbps
	30 Mbps

	1080p
	10 Mbps
	15 Mbps

	720p
	6.5 Mbps
	9.5 Mbps

	480p
	Not supported
	Not supported

	360p
	Not supported
	Not supported


 
Recommended audio bitrates for uploads

	Type
	Audio Bitrate

	Mono
	128 kbps

	Stereo
	384 kbps

	5.1
	512 kbps


2.4.2
From Youtube Live

https://support.google.com/youtube/answer/2853702?hl=en

4K / 2160p @60fps

· When you schedule Events, make sure to check the 60fps box in the Ingestion Settings tab if you are not using a variable resolution stream key. Stream now will auto-detect the frame rate and resolution.

· Resolution:  3840x2160p

· Video Bitrate Range:  20,000 - 51,000 Kbps

4k / 2160p @30fps

· Resolution: 3840x2160p

· Video Bitrate Range: 13,000 - 34,000 Kbps

· 1440p @60fps

· When you schedule Events, make sure to check the 60fps box in the Ingestion Settings tab if you are not using a variable resolution stream key. Stream now will auto-detect the frame rate and resolution.

· Resolution: 2560x1440

· Video Bitrate Range: 9,000 - 18,000 Kbps

1440p @30fps

· Resolution: 2560x1440

· Video Bitrate Range: 6,000 - 13,000 Kbps

1080p @60fps

· When you schedule Events, make sure to check the 60fps box in the Ingestion Settings tab if you are not using a variable resolution stream key. Stream now will auto-detect the frame rate and resolution.

· Resolution: 1920x1080

· Video Bitrate Range: 4,500 - 9,000 Kbps

1080p

· Resolution: 1920x1080

· Video Bitrate Range: 3,000 - 6,000 Kbps

720p @60fps

· When you schedule Events, make sure to check the 60fps box in the Ingestion Settings tab if you are not using a variable resolution stream key.. Stream now will auto-detect the frame rate and resolution.

· Resolution: 1280x720

· Video Bitrate Range: 2,250 - 6,000 Kbps

720p

· Resolution: 1280x720

· Video Bitrate Range: 1,500 - 4,000 Kbps

480p

· Resolution: 854x480

· Video Bitrate Range: 500 - 2,000 Kbps

360p

· Resolution: 640x360

· Video Bitrate Range: 400 - 1,000 Kbps

240p

· Resolution: 426x240

· Video Bitrate Range: 300 - 700 Kbps
2.4.3
Facebook Live
https://www.facebook.com/help/1534561009906955?helpref=faq_content
To Live stream on Facebook, follow these video format guidelines:

· Recommended max bit rate is 4000 Kbps (4 mbps).

· Max: 720p (1280 x 720) resolution, at 30 frames per second.

· An I-frame (keyframe) must be sent at least every 2 seconds throughout the stream.

· Titles must have fewer than 255 characters or the stream will fail.

· H264 encoded video and AAC encoded audio only.

2.5
On VR Bitrates

2.5.1
YouTube 360

For the best results, encode your video at a high resolution and according to YouTube's advanced specifications. YouTube currently supports 360° videos with 24, 25, 30, 48, 50, or 60 frames per second. We recommend uploading  360 videos (equirectangular format with a 2:1 aspect ratio) at a resolution of 7168x3584 or higher, up to 8192x4096.

2.5.2
Facebook 360

tbd
3 Proposed Update to LS

SA4 considered inputs at its SA4#98 meeting and subsequent telco and can produce the following initial answer. Media types are placed within service categories. For each operating point, a typical range of bitrates is indicated. Unless otherwise indicated, these bitrates are typical bitrates observed in current deployments and may vary with time and with particular deployments.

· Streaming/broadcast video (valid for both HDR/non-HDR)

· 720p HD : 2 – 5 Mbps
· Today typically 3 Mbit/s for HEVC and 5Mbit/s for AVC, but bitrate reductions expected with better encoding and coding tools.
· Full HD : 3 – 12 Mbps
· Today typically 5-7 Mbit/s for HEVC and 10-12 Mbit/s for AVC, but bitrate reductions expected with better encoding and coding tools.
· 4k UHD : 5 – 25 Mbps
· Today typically 8-16 Mbit/s for HEVC and 15-25 Mbit/s for AVC, but bitrate reductions expected with better encoding and coding tools.
· 8k UHD : 20 – 80 Mbps

· Note on 8k UHD : currently not specified in 3GPP TS 26.116. Bitrate figures are based on limited available deployment data.
· Today typically up to 80 Mbit/s for HEVC, but bitrate reductions expected with better encoding and coding tools.
· Basic 360 VR: 2.5 – 25 Mbps
· For viewport agnostic, the 4k UHD numbers apply.

· For viewport dependent, the bitrates likely can be reduced to half.
· HD 360 VR: 10 – 80 Mbps
· For viewport agnostic, the 8k UHD numbers apply.

· For viewport dependent, the bitrates likely can be reduced to half.
· Retinal VR: 15 – 150 Mbps
· For viewport agnostic, the 8k UHD numbers multiplied by 4 apply.

· For viewport dependent, the bitrates likely can be reduced to half or even on third.
· Note on framerates : cinema content is usually captured and distributed at 24 fps. TV content is usually captured and distributed at 50 or 60 fps depending on the region. 

· Note on bitrate ranges: the bitrates are dependent on codec (e.g. AVC/H.264 or HEVC/H.265), on content type and whether it is live or on-demand. Bitrates are expected to be reduced with expected encoder implementation enhancements and new codecs. In the past, that reduction has been observed to be in the order of 50% every 10 years.

· AR UL/DL : intention to study this in Rel-16

· Conversational 
· Narrowband voice (mono): 7.2-12.2kbits
· Wideband voice (mono): 7.2-24.4kbits/s

· Super-wideband voice (mono): 9.6-24.4kbits/s

· Fullband voice (mono): 16.4-48kbits/s
· VGA video: 300 – 900 kbps

· 720p HD video: 800 – 1500 kbps
· Telepresence video 1080p : 1500 – 3000 kbps
· Streaming/broadcast audio
· Normal quality audio: mono/stereo: 24-48kbits/s

· High quality audio: mono/stereo/immersive 24-512kbps

· Extreme quality audio: mono/stereo/immersive 512kbits/s

·  [Live uplink professional content
· 720p video @ 30fps
· 1080p video @ 30fps
· 4k video @ 30fps
· 8k video @ 30fps
· Basic 360 VR
· HD 360 VR 
· Retinal VR
· Normal quality audio
· High quality audio 
· Extreme quality audio
· User generated content

· 720p HD : 3 – 10 Mbps
· Today typically 5-10 Mbit/s for AVC depending on frame rate and dynamic range, but bitrate reductions expected with better encoding and coding tools.
· Full HD : 5 – 15 Mbps
· Today typically 8-15 Mbit/s for AVC, but bitrate reductions expected with better encoding and coding tools.
· 4k UHD : 10 – 85 Mbps
· Today typically 8-16 Mbit/s for HEVC and 15-25 Mbit/s for AVC, but bitrate reductions expected with better encoding and coding tools. 
· 8k UHD : 20 – 150 Mbps

· No information is available today, but the numbers are extrapolated from 4K by multiplying with a factor 4.
· 
· 
· 
· 
· Basic 360 VR: the numbers for 4k UHD apply
· HD 360 VR:  the numbers for 8k UHD apply
· Retinal VR: this is roughly 16k as expected, so a factor 4 to 8k UHD is applible, i.e. 40-300 Mbit/s
· Normal quality audio
· High quality audio 
· Extreme quality audio]
4 Proposal
It is proposed to use the updated information in clause 3 for the LS to be sent to SA1.
