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---------- Use Case template ----------
5.x
Online Concert
5.x.1
Description
5G system allows them to perform online concert with people from different places.
In this use case, Alice, Bob and Charlie from different place are playing an online concert by co-working with each other via 5G system. In the online concert, conductor and musicians are interacting in real time with each other via 5G system. Conductor gives command according to musicians’ performance. Musicians follow conductor’s commands.
5.x.2
Pre-conditions
Alice Bob and Charlie are playing an online concert. Alice plays the violin. Bob plays the drum set, and Charlie is the conductor. 
Each of Alice and Bob has a camera (1080p) and a microphone to capture their performance. The cameras and microphones have 5G capability. They receive Charlie’s command via 5G capable Displays. All the devices are synchronized.
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Charlie has a video camera, a display and a soundbox. All of the equipment are 5G capable UEs.
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A server renders their performance.
5.x.3
Service Flows
Step1

The performance of Alice and Bob is captured by different video cameras and microphones. Then the Multi-modality Data is sent to the server simultaneously at 16.7ms interval (display frame time， 60Hz).
[image: image3.emf]


SERVER



MIX SOUND
&



RENDER VIDEO



5G 
NETWORK



5G 
NETWORK










SERVER

MIX SOUND

&

RENDER VIDEO

5G 

NETWORK

5G 

NETWORK


Step2

The server mix sound and render video. The multimedia data is sent to Charlie’s UE to display the video and the music.
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Step3
Charlie conducts the concert while watching Alice and Bob’s performance and listening to the music. His conducting movements are captured by a video camera with 5G capability and sent to Alice and Bob and the server. The server mixes all the video and music, and then send the total performance to the audience. 
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Alice and Bob follow Charlie’s direction and continue from Step1.
Latency:

From Step1 to Step3 shall be finished in a display frame, which is 16.7ms. 

Display needs 3ms to show a frame. Displays show 2 times in a cycle (for Charlie and Alice/Bob). So, displays need 6ms in a cycle. Server needs 3ms to mix sound and render video. 
Then the budget of data transmission time is 7.7ms. For each step, the time budget of transmission is 2.5ms.
Arrival time difference:

In order to ensure the smooth performance of the display and the efficiency of the calculation, the display system and the server have strict data processing pipeline. 
Data to the server from different UEs must arrive simultaneously, so that the server can process the data smoothly.
Data to Alice and Bob’s displays must arrive simultaneously, so that displays show Charlie’s command simultaneously.
Arrival time difference should be less than 0.5ms.
5.x.4
Post-conditions
Audiences enjoyed a successful online concert, as musicians and conductors perform together.
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
[PR 5.x.6-1] 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 server from different UEs.
[PR 5.x.6-2] 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 different UEs from one UE.
[PR 5.x.6-3] The 5G system shall be able to support tactile and multi-modality communication service with following KPIs
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