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1	Introduction
The present proposes additions to TR 26.925 Typical traffic characteristics of media services on 3GPP networks relating to cloud gaming (a.k.a. game streaming) services and applications.
As a reminder, here are the Typical Traffic Characteristics of Media Services (FS_TyTraC) Study Item objectives:
· 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.

2	Cloud gaming typical traffic characteristics
Interactive online game applications require connectivity between the game application client and a game application server. The game application client typically runs on a UE or on a device attached to a UE. The type of traffic generated depends on the type of game. The Quality of Experience is influenced by the adequacy of the QoS of the connectivity and the traffic requirements from the game application.
For example, Ref. [1] provides delay thresholds per game type in table 1:

	Example game type
	Perspective
	Delay threshold

	First person shooter (FPS)

	First person

	100 ms


	Role playing game (RPG)

	Third person

	500 ms


	Real-time strategy (RTS)

	Omnipresent

	1000 ms


Table 1. Delay tolerance in traditional gaming (from [1]).

Cloud gaming implies that, while the game is being played by a user on a client, game application processing and rendering is totally or partly performed in a remote network entity, potentially at the edge of the network. The rendered 2D or VR360 video is then encoded and streamed to the client. These extra steps in game workflow influence the overall interactive delay and audio/video quality (e.g. encoding type/profile/level and performances, resolution and frame rate), and hence influence the Quality of Experience. 
There is ongoing work in ITU-T Study Group 12 regarding assessment of gaming quality. Two recommendations are published:
· ITU-T G.1032 “Influence factors on gaming quality of experience” (https://www.itu.int/rec/T-REC-G.1032-201710-I/en) 
· ITU-T P.809 “Subjective evaluation methods for gaming quality” (https://www.itu.int/rec/T-REC-P.809/en).

This last recommendation could be used to produce comparable subjective evaluations of the influence of connectivity characteristics over QoE. However, no such published work as been found to date.
Clause 5.3.1 of [2] discusses cloud gaming requirements. It states that “Taking out the delay for rendering and encoding/decoding processing, the round-trip time (RTT) delay over 5GS should be less than 5ms”.
Cloud gaming services already exist, and new ones are being launched, enabling users to play any type of game (whether it is originally offline or online, single player or multiplayer etc.) on a device like a lite smartphone, tablet or TV which would typically be unable to process such a game. The following is a brief look at several of these services and the public information about their requirements.
PSN (Playstation Now – trademark of Sony Interactive Entertainment Inc.)
Recommends a connexion with a minimum bitrate of 5Mbps to stream 720p video and stereo audio. “A Steady broadband internet connection ranging between 5-12Mbps. The lower ping your connection has, the better.”
Reference: https://support.playstation.com/s/article/PlayStation-Now-and-what-do-I-need-to-get-started?language=en_US

Google Stadia (trademark of Google)
“To enjoy 4K Ultra HD, you need a 4K-compatible HDTV with an HDMI port, an app providing 4K content, and a reliable broadband Internet connection to stream content in 4K. More information is available at g.co/cast/req. If 4K is unavailable, your content will still be optimized for your TV’s maximum resolution.”
Reference: https://store.google.com/us/product/stadia_founders_edition_specs?hl=en-US 

“To get 1080p, 60 frames per second, required approximately 25 megabits per second
4K but only raise that bandwidth to about 30 megabits per second.”
Ref: https://kotaku.com/google-stadia-boss-answers-and-dodges-our-questions-1833422137
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Figure 1 Google Stadia requirements (source Google)
Latency : 
· “[For project Stream] any user within 40ms round-trip-time of a Stadia Point of Presence will have a great experience” (ref https://gizmodo.com/google-stadiais-coming-games-latency-crossplay-spee-1835296419) 
· “so I suppose the most official number we’ll get is that the latency is probably somewhere less than 70ms” (reference: https://techcrunch.com/2019/03/20/what-latency-feels-like-on-googles-stadia-cloud-gaming-platform/ )


Steam link (trademark of Valve Corporation)
Steam Link is not a cloud gaming but streams locally from a host computer to a mobile device or TV. It uses H.264 encoding and a low delay transport protocol (unspecified). It can stream at 1080p @ 60 FPS and 4K @ 60 FPS.
Reference: https://slice42.com/ipad/2019/05/steam-link-pour-jouer-aux-jeux-steam-sur-ios-est-finalement-disponible-80425/

Cloud gaming typical traffic characteristics are evolving as services are being deployed. But a tendency can be derived from the data available. Bitrates in the range of 5-35Mbps are expected. Although latency requirements vary from game types and users, cloud gaming services must offer a Quality of Experience which is at least as good as the experience of regular (locally processed) gaming. From the sources discussed above it is difficult to derive the required latency component of the connectivity but it should obviously be as low as possible.

3	Text proposal for TR 26.925

[bookmark: _Toc1387260]4	Media centric Third-Party and Operator services
[bookmark: _Toc1387261]4.1	A/V Streaming – Enhanced TV
Live and on-demand audiovisual streaming and enhanced TV services are considered according to 3GPP PSS [2], 3GP-DASH [3], MBMS [4] and the media profiles in TS 26.116 [5].
[bookmark: _Toc1387262]4.2	VR 360° Streaming
Live and on-demand VR 360° streaming are considered according to 3GPP PSS [2], 3GP-DASH [3], MBMS [4] and the media profiles in TS 26.118 [6].
[bookmark: _Toc1387263]4.3	Conversational Multimedia Telephony and Telepresence
Conversational Multimedia Telephony and Telepresence are considered according to MTSI [7] and IMS Telepresence [8].
[bookmark: _Toc1387264]4.4	Live uplink A/V streaming
Professional and consumer live uplink streaming contribution of A/V content are considered according to FLUS [11].
4.5	Cloud gaming
Cloud gaming (a.k.a. game streaming) implies that, while the game is being played by a user on a UE or on a device attached to a UE, game processing and rendering is totally or partly performed in a network entity, potentially at the edge of the network. The traffic typically consists of uplink and downlink game status/control information traffic between a client and a server and of downlink streaming of rendered and encoded 2D or VR360 video.

[…]

[bookmark: _Toc1387265]5	Typical current deployment characteristics
[bookmark: _Toc1387266]5.1	Typical streaming/broadcast video and audio bitrates
[…]
[bookmark: _Toc1387269]5.5	Typical Cloud gaming bitrates
The downlink streaming of 720p/1080p/4k @60fps encoded A/V typically consists of a 5-35Mbps bitstream.
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