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Introduction
8K is the next format in TV distribution. Services are introduced, devices are shipped, decoders are capable towards 8K. Many of the initial services are build on HEVC, and it is natural that 3GPP upgrades its TV Video profiles to address this.
Example services are provided in the Annex of the document.

This document provides a proposed work item on 8K Television over 5G.
During SA4#113-e it is proposed to

1) Identify additional supporters

2) Agree the work item
3) Collect additional resources and deployment activities

4) Identify sources for 8K source material
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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 8K Television over 5G
Acronym: 8K_TV_5G
Unique identifier: 890009
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2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a
	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	

	
	
	

	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	890009
	Operation Points for 8K VR 360 Video over 5G
	This work item introduced 8K decoding capabilities for VR in 5G Media streaming

	870011
	Feasibility Study on 5G Video Codec Characteristics
	This study item provides anchors for existing 3GPP codecs for different service scenarios and provides a frame work to add new scenarios as well as to characterize new codecs.

	
	
	

	
	
	


3
Justification

Since the development and last upgrade of TV Video Profiles defined in TS 26.116, TV and mobile device capabilities have improved and nowadays they support higher decoding capabilities. In particular, the new TV sets and 5G mobile devices entering the market in 2020 and beyond support up to 8K video decoding capabilities as well as 8K display technologies. 
8K is recently trialed and introduced in certain services. Also other ecosystem support is happening, such as encoders, decoding capabilities, 8K TV sets and so on. As an example, for live distribution, it was shown that with HEVC around 40 MBit/s on sports content can be achieved, which suitable for 5G based distribution. 
In order to provide full interoperability for 8K TV services in the context of 5G, it is important to define the relevant 8K signals and decoding capabilities. This is addressed in this work item.

In addition, relevant deployment characteristics and anchor results for HEVC are expected to be collected to support 5G system design.

4
Objective

The objective of this Work Item is to specify an 8K TV operation point in TS 26.116 as well as the corresponding media decoding capabilities for 5GMS in TS 26.511 in order to enable support for up to 8K video.
More specifically, this work item aims to conduct the following normative work in TS 26.116 and TS 26.511, toward fulfilling this objective:

-
Define new 8K TV operation point(s) for TV Video profiles with conforming bitstream requirement based on H.265/HEVC Main-10 Profile Main Tier Profile with the following constraints:

-
In addition to the luminance resolutions included in TS 26.116, the specification supports 16:9 aspect ratio and luminance resolution up to 7680x4320 pixels, including 5120 x 2880 pixels.
-
The specification enables an 8K operation point that is within the profile level constraints of H.265/HEVC Main-10 Profile, Main Tier and Level 6.1
-
The specifications supports conformance points with 10-bit BT.2020 non-constant luminance colorimetry with SDR, HDR PQ and HDR HLG.
-
Define the relevant ISO BMFF encapsulation, CMAF media profile and DASH signaling for the new operation point.
-
Communicate with relevant organizations including MPEG, CTA WAVE, DVB, SCTE and ATSC to develop a CMAF profile for 8K HEVC.
- 
Include the newly defined decoding capabilities and associated profiles and operation points into 5G Media Streaming.

-
Provide a new scenario for TR26.955 to document characterization of 8K TV.

-
Document typical traffic characteristics of such 8K TV video services.
5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#

	TS 26.116
	Operation Points for 8K Television over 5G (Rel-17)
	SA#94 (Dec 2021)

	TS 26.511
	Decoding Capabilities and Operation Points for 8K Television over 5G (Rel-17)
	SA#94 (Dec 2021)

	TR 26.925
	Typical traffic characteristics for for 8K Television over 5G (Rel-17)
	SA#95 (Mar 2022)

	TR 26.955
	8K TV Scenario: Reference Sequences and Anchors (Rel-17)
	SA#95 (Mar 2022)
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Work item Rapporteur(s)
Thomas Stockhammer, tsto@qti.qualcomm.com
7
Work item leadership

SA4
8
Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	Qualcomm Incorporated

	Tencent

	Fraunhofer HHI

	Ericsson LM

	ATEME

	Xiaomi

	Interdigital

	AT&T

	Nokia Corporation

	Dolby Laboratories

	Samsung


Annex A: Example Services and Implementations

Example of existing trials
Terrestrial: 
· https://dvb.org/news/new-generation-of-terrestrial-services-taking-shape-in-europe/
Satellite: 
· https://dvb.org/news/demonstrating-s2x-capabilities-for-8k-delivery/ 
IP

· https://www.theverge.com/2020/2/28/21157452/bt-sport-8k-hdr-stream-samsung-qled-tv-hands-on-preview-release-date-premier-league
· https://www.francetvlab.fr/en/posts/8k-experiment-at-roland-garros-2019
more to be added
Example of existing services

NHK https://www.nhk.or.jp/bs4k8k/eng/about8k/
The explorers : https://theexplorers.com/

more to be added
Example of existing encoders

https://www.nec.com/en/global/prod/nw/broadcast/products/vcvd-8350/
https://www.mainconcept.com/de/hevc-sdk.html
https://spin-digital.com/announcements/spin-digital-hevc-software-encoder-8k-live/

more to be added
Example of existing TV sets

https://developer.samsung.com/smarttv/develop/specifications/media-specifications/2020-tv-video-specifications.html
https://webostv.developer.lge.com/discover/specifications/supported-media-formats/webos-50/
https://www.mi.com/mitv-great/8k/specs
more to be added
Example of existing decoding platforms
Speaking as Qualcomm, our high-end chipsets 865 and beyond have 8K HEVC decoding capabilities. This is for example used for VR/XR, but obviously also for other functionalities. In this document we provide input on currently available VR/XR chipsets, in particular Qualcomm Snapdragon™ XR2 that for example powers the Oculus Quest2™. Note that the XR2 is a derivative of the Snapdragon 865 with modifications and additions relevant to XR. The video specs are identical to Snapdragon 865.
The relevant video decoding features are provided in the below Table 1. Note that 8K is supported as follows:

· 7680 x 4320 at 30fps, 120 Mbps 

· 7680 x 4320 at 60fps, 80 Mbps

· 8192 x 4320 at 30 fps, 120 Mbps

· 8192 x 4320 at 48 fps, 80 Mbps
Note that 120 fps is only supported at 4K today.

Table 1 Decoding features for high-end XR platforms
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* Maximum trome rote. 960

* Maximum bit rate: mM(CAVLC) 160 Mbps (CABAC)

* 1920 * 1088 at 480 fps, 160 Mbps
3840 x 2160 ot 240 fps, 80 Mops
3840 = 2160 at 120 fps, 160 Mbps

* 4006 x 2150 at 120 fps, 80 Mbps.

* 7680 x 4320 01 60 fps, 80 Mops

* 7680 x 4320 at 30 fps, 120 Mbps.

* 8102 x 4320 ot 48 fps, 160 Mbps.

* 8192 x 4320 130 fps, 120 Mops.





There are surely other 8K HEVC based decoding capabilities.

Hisilicon 8Kp120 decoder chip : https://www.hisilicon.com/en/products/smart-media/XR/Hi3796CV300
Mediatek 8Kp60 decoder chip : https://www.mediatek.com/products/digitalTv/s900-mt9950
Performance numbers

https://dashif.org/docs/workshop-2019/04-thierry%20fautier%20-%20Harmonic%20Codec%20Comparison%205G%20Media%20Workshop_Final%20v3.pdf 

in Japan on NHK service, the encoding rate used is 85M/s, using HW based encoders. 

At the France TV RG Lab’19 (see details at https://www.francetvlab.fr/en/posts/8k-experiment-at-roland-garros-2019)  it was demonstrated a Live encoding was possible using a Cloud based architecture and reach a broadcast quality for a TS transmission at 65M/s, fitting a DVB-S2 transponder.
For an Live IP distribution, using CAE, Harmonic was able to demonstrate a similar quality at around 40M/s on sports content. 
· 8K: 8Kp60 HEVC can compress Sports down to 40M/s (IBC’19 public demos)

