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1. Summary
This document proposes updates to User Reaction and Content Age in TR26.928 based on discussions in the context of FS_5GXR.
2. Proposed Updates
4.2.2 User Reaction and Content Age
Beyond the issue of presence and experiences, the age of the content and user reaction time is are of the uttermost importance for gamingt. 
Age of content is defined as the time duration between the moment a content is created and the time it is presented to the user. In the context of gaming, this is the time between the creation of a video frame by the game engine and the time at which the frame is finally presented to the player.
User reaction time is defined at the time duration between the moment at which a user is presented with content and the time his response to the content is taken into account by the content creation server to create next content. In the context of gaming, this is the time between the moment a frame is presented to the user and the moment at which the game engine processes the player response action to that frame.
Interaction delay is therefore the addition of both the content age and the user reaction time. For single-buffer cloud gaming applications, the following processes contribute to such delay:
· capture of user interaction in game client,
· delivery of user interaction to the game engine/server (aka network delay),
· processing of user interaction by the game engine/server,
· creation of video buffer by the game engine/server,
· encoding of the video buffer into a video stream frame,
· delivery of the video frame to the game client (aka network delay),
· decoding of the video frame by the game client,
· presentation of the video frame to the user (aka framerate delay).
For gaming, for example, Ref. [X],[Y] provides interaction delay tolerance thresholds per game type in table X-1.
Table X-1. Interaction delay tolerance in traditional gaming (from [X]).
	Example game type
	Perspective
	Delay tolerance

	First person shooter (FPS)
	First person
	100 ms

	Role playing game (RPG)
	Third person
	500 ms

	Real-time strategy (RTS)
	Omnipresent
	1000 ms



In [Z], the authors set up a 12 player match of Unreal Tournament 2003 in a controlled environment. Each player is assigned a specific amount of latency and jitter for the duration of the match. After the match, the players answer a questionnaire about their experience in the game. This study still uses relatively few players, but they are able to conclude that 60ms of latency noticeably reduces both performance and experience of this game. 
In general, it seems that 60 ms [18], or even 45 ms [W] are better estimates at how much latency is acceptable in the most fast-paced games than the traditionally quoted 100ms value. 
In other cases the latency of the content is for example determined by conversational delay thresholds. Typically, around 200ms are acceptable.
Overall, different applications and use cases require different content agedelay requirements and this phenomena should be considered. 
The five four following categories are considered:
· Ultra-Low-Latency applications: delay threshold of at most 50ms latency.
· Low-Latency applications: delay threshold of at most 100ms latency.
· Conversational applications: delay threshold of at most 200ms latency.
· Moderate latency applications: delay threshold of at most 2500ms latency.
· Non latency critical applications: delay threshold of at mosthigher than 1000ms 200ms latency.
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