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---------- Use Case template ----------
5.x
Multi-Modality Gaming System
5.x.1
Description

A multi-Modality gaming system has several sensors (e.g., cameras, microphones…) to receive commands from its owners. 
In this use case, Alice and Bob are playing gesture game with their multi-Modality gaming system. 

There are some new requirements to the 5G system in this scenario.
5.x.2
Pre-conditions

A multi-Modality gaming system consisting of following parts, each of them has 5G capability.
· One 8K video camera: captures details of people’s movements, faces and other characteristics.
· One depth camera: assists 8K camera to recognize people’s movements and identities.
· Two microphones: detects the position of voice.
· One soundbox

· One display
· Rendering UE/server: renders video of gaming.
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Figure 1: parts of multi-Modality gaming system
5.x.3
Service Flows

Alice and Bob are playing gesture game via the multi-Modality gaming system. The system uses its sensors to get players’ accurate movements.

The video camera captures the 8K video at 240 fps and transmits the data to the rendering UE or the rendering server. The depth camera captures 1080p depth video at 240 fps and transmits data to the rendering UE or the rendering server. The frames from the video camera and the depth camera must be synchronized, so that the 2 cameras can capture the same moment. 
The microphones transfer voice data to the rendering UE continuedly.

The rendering UE/server recognizes players’ movements and command via AI, renders gaming images and sound. The rendering UE/server then transmits display data to the display at 120fps and audio data to the soundbox continuedly.
Rendering UE/server analyses 2 frames from each camera, and outputs 1 frame to the display, which need to be finished in 8.3ms(1/120s). The arrival time difference between data from 2 cameras need to in range of 0.5ms, so that rendering UE can have enough time to analyse movement information and rendering output images.
Scenario 1
Rendering UE is close to the other UEs. The rendering UE connects to the other UEs via direct communication.
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Figure2: rendering UE connects to the other UEs via direct communication

Scenario 2

The gaming system uses a server to render the game. All of the UEs connect to the rendering server via 5G network.
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Figure3: UEs connect to the rendering server via 5G network
5.x.4
Post-conditions

The multi-modality gaming system delivers very nice user experience. No obvious latency can be felt by Alice Bob during the gaming.
5.x.5
Existing features partly or fully covering the use case functionality
< Highlight existing features in the existing set of normative specifications that partly or fully cover this use case.>
5.x.6
Potential New Requirements needed to support the use case
The 5G system shall be able to support a UE connects with many UEs via direct communication simultaneously.
The 5G system shall be able to support Tactile and multi-modality communication with less than 0.5ms of arrival time difference for data to a UE from different UEs via direct communication.

The 5G system shall be able to support Tactile and multi-modality communication with less than 0.5ms of arrival time difference for data to a UE from different UEs via 5G system simultaneously.
The 5G system shall be able to support tactile and multi-modality communication service with following KPIs
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