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Abstract: This paper provides corrections and clarifications to the existing use cases and requirements documented in TR22.829.
--- FIRST CHANGE ---
5.1
Use case of UAV supporting high resolution video live broadcast application
5.1.1
Description

The UAV combined with panoramic VR live broadcast will enable the distribution of a live video experience as if the audience were there. The system is based on a 360 degree spherical view camera system carried on a UAV. 4K video can be captured and encoded, then uploaded to cloud through 3GPP system in real-time. 

In TR22.891, UAV support for live broadcast has been mentioned and following potential requirements were introduced:

The 3GPP system shall support:

-
Round trip latency less than [150 ms], including all network components. 

-
Due to consequences of failure being loss of property or life, reliability goal is [near 100%.] 

-
Reliability to be at the same level for current aviation Air Traffic Control (ATC). Link supports command and control of vehicles in controlled airspace. 

-
Priority, Precedence, Preemption (PPP) mechanisms shall be used to ensure sufficient reliability metrics are reached. 

-
Position accuracy within [10 cm] to avoid damage to property or life in densely populated areas.

-
Provide continuous wireless coverage, high speed uplink bandwidth at least [20Mbps], for a flying UE at low altitude of [10-1000] meters with the high speed as maximum as [300km/h]. 
The above performance requirements can support 4K video case. But with the evolution to higher resolution video e.g. 8K, these related performance KPI for 5G system should be updated.

According to [9] published by Chinese IMT2020(5G) promotion group, the performance requirements of UAV to support VR live broadcast application are listed in the following table:

	time
	Video resolution
	Upload data rate(UL)
	Remote control data rate(DL)
	Video latency
	Control latency
	Positioning Accuracy
	Altitude
	Region

	2018
	1080P
	6Mbps
	300Kbps
	500ms
	100ms
	1m
	<100m
	City\ Scenic Area

	
	4K
	25Mbps
	
	
	
	1m
	
	

	2020
	4K
	25Mbps
	600Kbps
	200ms
	20ms
	0.5m
	
	

	
	8K
	 100Mbps
	
	
	
	0.5m
	
	


Note:  the flying speed of UAV in this kind of use cases is normally static or slow, so the speed of UAV will not be the considering factor for the performance requirement. 

Besides the connection capability provided by 5G system, the flying status of UAV serving for VR live broadcast should always be monitored and in case there is any abnormality. The 5G system can help the remote 3rd party application to monitor the UAV.
5.1.2
Pre-conditions

Enjoy company owns multiple UAV teams. Some of the teams have been equipped with 360 degree 8K video cameras and 5G modules served by Operator A.

The “Enjoy” company is requested to perform VR live broadcast for the BaiYangdian Scenic area. The Enjoy company assigns UAV team1 to implement the task.

5.1.3
Service Flows

The UAVs are flying over the BaiYangdian Scenic area and shoot 360 degree 8K videos through the camera system. Through the 5G communication module, the 8K video streams can uploaded to the cloud server in real-time.

During the work time of the UAVs, through 5G system, the UAVs status (e.g. flying trajectory, position, flying speed, flying environment etc.) can be monitored and reported to the management platform of the Enjoy company. 

The remote VR glasses receive the video streams in real-time. 
5.1.4
Post-conditions

The remote users can enjoy the sight of the BaiYangdian Scenic area through VR glasses in real-time.
5.1.5
Existing features partly or fully covering the use case functionality

Much of this scenario is enabled by 5G eMBB service provided to the UAV.
5.1.6
Potential New Requirements needed to support the use case

The 3GPP system shall be able to provide seamless connection service for UAV to support evolved high resolution video live broadcast application. The performance KPI is as following:

	Video resolution
	Upload data rate(UL)
	Remote control data rate(DL)
	Video latency
	Control latency
	Positioning Accuracy
	Altitude
	Region

	8K
	 100Mbps
	600Kbps
	200ms
	20ms
	0.5m
	<100m
	City\ Scenic Area


The 3GPP system shall support the 3rd party application to request real-time monitoring of the UAV and report related status information to the 3rd party application.

--- END FIRST CHANGE ---
