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1 Introduction
During SA4#99 the New Study Item on “Typical Traffic Characteristics of Third-Party and Operator Media Services” in S4-180970 was agreed and afterwards approved in by SA plenary #81 in SP-180666.

The objective of this Study Item is to investigate the relevance of Augmented and Extended Reality in the context of 3GPP by:

· Collect relevant media centric Third-Party and Operator services based on SA1’s input that are currently deployed or expected to be deployed until 2025 on 3GPP networks, in particular over 5G based on S4-AHI793. 

· Collect the typical deployment characteristics today, such as bandwidth requirements, client buffered and rate adaptation reception characteristics, codecs, protocols in use and latency requirements, preferably based on referenceable information.

· Provide an overview on technological developments for existing and emerging services and their impact on typical traffic characteristics of media services, e.g. evolution of compression technologies, new demands for high quality, new experiences, etc.

· Provide a summary on typical characteristics and requirements for different media services on 3GPP networks.

· Identify the applicability of existing 5QIs for such services and potentially identify requirements for new 5QIs or QoS related parameters.
This document progresses technology developments that need to be taken into account when looking into services until 2025.
2 Proposed Addition to TR26.925
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6.1
Technology Developments
6.1.1
Overview
This clause collects developments in the industry on compression advances, content formats, protocol improvements and other advances that may impact the traffic characteristics documented in clause 4. 

6.1.2
Compression Improvements
Due to the increasing consumption of video content with higher resolutions, the need for more efficient video compression techniques is growing. The first version of the High Efficiency Video Coding (HEVC) standard [X], jointly developed by the ITU-T VCEG and the ISO MPEG, was finalised in 2013. A wide range of products and services support HEVC for video encoding/decoding, especially for Ultra High Definition (UHD) content, where HEVC can provide around 50% bitrate savings for the same subjective quality as its predecessor H.264/AVC [X]. 
Both codecs are defined as part of the TV Video Profiles in TS26.116 [X] and are also the foundation of the VR Video Profiles in TS26.118 [X].

Work on video compression technologies beyond the capabilities of HEVC continued by the MPEG/ITU, with the creation of the Joint Video Exploration Team (JVET) on future video coding in October 2015. Many new coding tools have been proposed in the context of JVET, which eventually led to a Call for Proposals on video coding technologies with video compression capabilities beyond HEVC. The reference software used in the exploration phase of JVET, called Joint Exploration Model (JEM) (5), was leveraged as the base for the majority of responses to the call. Results included responses demonstrating compression efficiency gains of around 40% or more with respect to HEVC (6). This initiated the work by the Joint Video Experts Team (JVET) on the development of a new video coding standard, to be known as Versatile Video Coding (VVC). 
Figure X shows the typical improvements of video compression rates over time as well as the target for the VVC standard. It is also observed that compression technologies have enabled the reduction of bitrates by 50% in a time frame of 7-10 years. Most of the gains come by the increase of encoding and decoding complexity, spurred also by Moore's law. 
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Figure 1 Video bitrate efficiency improvements and target for the final VVC standard

Also noteworthy is the improvement of encoders over time even for existing standards which also lead to bitrate reductions at the same quality.
Based on this information it can be expected that within the time frame until 2025, video compression technology permit bitrate reductions by a factor of 50% compared to what is today possible with HEVC.


However, not to forget according to Jevons Paradox, "The efficiency with which a resource is used tends to increase (rather than decrease) the rate of consumption of that resource." This may well mean that the compression efficiency gains spur even more traffic.
6.1.3
New Media Formats
New media formats in media generation and distribution are developed on a continuous basis, taking into account improvements in capturing and display systems. TR 26.949 [X] collects TV distribution formats as they were considered in the time frame of 2015 to 2017. The parameters are summarized in clause 5.4 of this document in terms of
· Spatial Resolution

· Frame Rates

· Colorimetry

· Other parameters

The latest versions, referred to as UHD-1 Phase 2 is summarized according to TR26.949, clause 5.4.8

-
UHD-1 phase 2 exclusively operates with HEVC and bit depth of 10 bit.
-
only square pixel resolutions and only progressive scan are supported

-
Only BT.2100 [33] non-constant luminance YCbCr is supported

-
High Dynamic Range is added either through the PQ10 or the HLG10 system, relying on HEVC Main-10 Level 5.1

-
Optional SEI metadata may be provided in the bitstream using HEVC specified SEI messages

-
Addition of High Frame Rate (HFR), i.e. addition of 100, 120 000/1 001 and 120 Hz

-
HFR can be supported by two means:

-
Single PID HFR bitstream

-
Dual PID and temporal scalability when the bitstream is intended to be decodable by UHD phase 1 receivers at half frame rate

-
For HFR on HEVC Main-10 Level 5.2 is required

-
support for Next Generation Audio (NGA) to enable immersive and personalized audio content

The TV Video Profiles in TS26.116 [X] address coded representations of the UHD-1 phase 2 signals to the most extent. Table X provides and overview of the TV relevant fromats considered in the context of 3GPP TV Video Profiles.

Table X: TV over 3GPP services Video Profile Operation Points (TS 26.116 [X])
	Operation Point name
	Resolution format
	Picture aspect ratio
	Scan
	Max. frame rate
	Chroma format
	Chroma sub-sampling
	Bit depth
	Colour space format
	Transfer

Characteristics

	H.264/AVC 720p HD
	1280 × 720
	16:9
	Progressive
	30
	Y'CbCr
	4:2:0
	8
	BT.709 [3]
	BT.709 [3]

	H.265/HEVC 720p HD
	1280 × 720
	16:9
	Progressive
	30
	Y'CbCr
	4:2:0
	8
	BT.709 [3]
	BT.709 [3]

	H.264/AVC Full HD
	1920 × 1080
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	8
	BT.709 [3]
	BT.709 [3]

	H.265/HEVC Full HD


	1920 × 1080
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	8; 10
	BT.709 [3]; BT.2020 [4]
	BT.709 [3]; BT.2020 [4]

	H.265/HEVC UHD
	3840 × 2160
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	10
	BT.2020 [4]
	BT.2020 [4]

	H.265/HEVC Full HD HDR
	1920 x 1080
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	10
	BT.2020 [4]
	BT.2100 [11] PQ

	H.265/HEVC UHD HDR
	3840 x 2160
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	10
	BT.2020 [4]
	BT.2100 [11] PQ

	H.265/HEVC Full HD HDR HLG
	1920 x 1080
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	10
	BT.2020 [4]
	BT.2100 [11] HLG

	H.265/HEVC UHD HDR HLG
	3840 x 2160
	16:9
	Progressive
	60
	Y'CbCr
	4:2:0
	10
	BT.2020 [4]
	BT.2100 [11] HLG


Virtual reality (ITU-T signals)
8K

Other formats


6.1.4
Protocol Improvements

Editor’s NOTE:

What is there today? HTTP/1.1 and TCP

What will come? HTTP/2.0, QUIC, others

6.1.5
Impact on Media Services

Editor’s NOTE: Describes how these developments impact media services
3 Proposal
It is proposed to:

· Add clause 2 to the TR26.925

· To identify some aspects during SA4#102 and find volunteers and contributors 
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