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Introduction

During the joint SA1/SA4 session at SA4#97, SA4 took an action to study certain multimedia KPIs. 
For convenience the relevant part of the joint session report [1] is copied here: 
About Tdoc S1-180506 = TD S4-180313 SA 1 input for joint SA 1+4 session, from TSG SA WG1.

[…]

TS 22.261 multimedia KPIs slide 3 (on values for different scenarios):

SA1 asks the question to SA4 delegates if the values proposed by SA1 for Experienced data rate (DL) and Experienced data rate (UL) are appropriate.

Intel (SA4) wondered if this is aggregated rate or bit rate per end user, if this is average rate or average rate, etc. Qualcomm (SA1) explained that this is average, per user. Intel (SA4) clarified that SA4 studies indeed the per-user aspects. The SA1 chair explained that the aggregated value is given in the third column.

The SA1 chair clarified the SA1 question for SA4 to be: “are these values appropriate to support the services anticipated to be offered to the end users by 2025?”. This is a valid question to be studied by SA4.

Samsung (SA4) pointed out that the 200 Mbit/s for downlink for Broadcast-like services might be too high (50 might be OK). 

Same line, for Uplink: The 500 kps are clarified to be used for interactive TV, not for the TV content itself (which appears in the downlink). It can also be used for individuals performing their own streaming but more bandwidth would be necessary if this is to be used for professionals.

[…]
For convenience the relevant part of the SA 1 input for joint SA 1+4 session [2] is copied here: 
SA 1 is looking for guidance on the bandwidth on the following media types and how they might fit into bandwidth categories such as low, medium, high, very high, ultra high:

· 720p video @ 30fps
· 1080p video @ 30fps
· 4k video @ 30fps
· 8k video @ 30fps
· Basic 360 VR
· HD 360 VR 
· Retinal VR
· AR UL/DL
· Narrowband voice
· Wideband voice
· Super-wideband voice
· Normal quality audio
· High quality audio 
· Extreme quality audio
The present document intends to start and support a discussion around current and foreseen typical bitrates for multimedia services to be offered by 2025.

Typical bitrates

According to Ericsson media solutions views on typical encoding rates as well as publicly available recommendations like e.g. [6]. We propose the following figures for current and future services:
For TS 26.116 [3] video profiles:
	Operation Point name
	Resolution format
	Picture aspect ratio
	Max. frame rate
	Bit depth
	Colour space format
	Transfer

Characteristics
	Typical Bitrate Ranges

	H.264/AVC 720p HD


	1280 × 720
	16:9
	30
	8
	BT.709 [3]
	BT.709 [3]
	3.0-4.5Mbit/s

	H.265/HEVC 720p HD


	1280 × 720
	16:9
	30
	8
	BT.709 [3]
	BT.709 [3]
	2.4-3.4Mbit/s

	H.264/AVC Full HD


	1920 × 1080
	16:9
	60
	8
	BT.709 [3]; BT.2020 [4]
	BT.709 [3]

or;

BT.2020 [4]
	8-12Mbits/s

	H.265/HEVC Full HD


	1920 × 1080
	16:9
	60
	8; 10
	BT.709 [3]; BT.2020 [4]
	BT.709 [3]

;

BT.2020 [4]
	7-10Mbits/s



	H.265/HEVC UHD

	3840 × 2160
	16:9
	60
	10
	BT.2020 [4]
	BT.2020 [4]
	12-25Mbit/s

	H.265/HEVC Full HD HDR


	1920 x 1080
	16:9
	60
	10
	BT.2020 [4]
	BT.2100 [11] PQ
	7-10Mbits/s



	H.265/HEVC UHD HDR


	3840 x 2160
	16:9
	60
	10
	BT.2020 [4]
	BT.2100 [11] PQ
	12-25Mbit/s

	H.265/HEVC 8K/UHD-2 (not in TS 26.116)

	7680 x 4320
	16:9
	60
	10
	BT.2020 [4]
	BT.2100 [11] PQ
	30-70Mbits/s


Hence the proposal

· 720p video @ 30fps: 2.4-3.4Mbit/s
· 1080p video @ 60fps: 7-10Mbits/s
· 4k video @ 60fps: 12-25Mbit/s
· 8k video @ 60fps: 30-70Mbits/s
For TS 26.118 [4] VR video bitrates 
One could perform extrapolations based on HEVC typical bits/pixels applied on the current draft TS 26.118 with viewport independent and ideal viewport dependent delivery. 
In case of viewport independent delivery, full 360 monoscopic video is delivered and mapped to the decoder level to ensure full decoding of the 360 video at 60fps.
In case of ideal viewport dependent delivery, the 100°x100° FoV viewport is encoded and delivered and mapped to the decoder level to ensure full decoding of the 360 video at 60fps. This is called “ideal” because encoding efficiency may be reduced by viewport only settings like e.g. low delay and higher number of tiles, and to ensure the availability of content outside the viewport.
	Operation Point name
	Decoder
	Bit depth
	Colour space format
	Max. frame rate
	Spatial

Resolution
	Pixel density

VPI

(pixels/°)
	Pixel density

VPD

(pixels/°)
	Typical Bitrate Ranges

	H.264/AVC 
	H.264/AVC HP@L5.2
	8
	BT.709
	60
	1920x1080 (Full HD)

3840x2160 (UHD)
	5.3x6
10.7x12
	19x11
38x22
	8-12Mbits/s

32-48Mbits/s



	H.265/HEVC 


	H.265/HEVC
MP10@L5.1

	8, 10
	BT.709 
BT.2020 
	60
	1920x1080 (Full HD)

3840x2160 (UHD)

	5.3x6

10.7x12
	19x11
38x22
	7-10Mbits/s

12-25Mbit/s

	H.265/HEVC


	MP10@L6.1
(not part of TS 26.118)
	8, 10
	BT.709 
BT.2020 
	60
	7680x4320 (8K/UHD-2)

6000x6000 (Retinal for ideal viewport dependent coding and delivery)


	21.3x24

n/a
	77x43
60x60
	30-70Mbits/s

30-70Mbits/s



	H.265/HEVC


	MP10@L6.2+ (undefined level in HEVC)
	8, 10
	BT.709 
BT.2020 
	60
	21 600 x 10 800 (= 60pixels/°*360°x60 pixels/°*180°)
(Retinal - 60 pixels/degree at the fovea, 2:1 aspect ratio)
	60x60
	n/a
	200Mbits/s-500Mbits/s



Definitions:

VPI: Viewport Independent

VPD: Viewport Dependent

FoV is 100°x100° and assume a perfect display.

It remains to be defined what the expected pixel density and viewport dependent encoding and delivery gains are, such that figures for the following services are defined:

· Basic 360 VR
· HD 360 VR
· Retinal VR
For audio bitrates 
The proposal in [8] suggests 128-512kbps for VR Stream audio services while HE-AAC typically operates at 48kbps for stereo and 24kbps for mono. The proposal is to consider 24-512kbps for one audio language i.e. a maximum of 512kbps for high end streaming services.
· Normal quality audio: mono/stereo: 24-48kbits/s
· High quality audio: mono/stereo/immersive 24-512kbps
· Extreme quality audio: mono/stereo/immersive 512kbits/s
For other voice bitrates the source proposes the following typical bitrate ranges:
· Narrowband voice: EVS-NB: 7.2-24.4kbits/s
· Wideband voice: EVS-WB: 7.2-24.4kbits/s
· Super-wideband voice: EVS-SWB: 9.6-24.4kbits/s
· Full-band voice: EVS-FB: 16.4-128kbits/s
Note that the bitrates above do not include protocol overheads such as RTP(RTCP)/UDP/IP.
Other

Additionally, the source would like to invite SA4 members to also suggest typical A/V bitrates for live uplink professional, user generated content and AR UL/DL.
Proposal

The source proposes to gather various inputs around current and foreseen typical bitrates for multimedia services to be offered by 2025. The present proposal could be used as a starting point. Once a set of figures is agreed upon, they should be sent to SA1 in an LS and potentially documented in a TR.
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