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Abstract: This contribution proposes a new use case for FS_Sensing which is about network based assisted sensing to avoid UAV collision.
1. Proposal
It is proposed to agree the following changes to 3GPP TR 22.837 0.0.0.

* * * First Change * * * *
Followings are all new texts.
	


[bookmark: _Toc360202468]5.1	Network based assisted sensing to avoid UAV collision
[bookmark: _Toc360202469]5.1.1	Description
With the help of current 5G networks, the commercialization of low-altitude UAV has entered a new stage. UAV can perform surveillance and early warning for many scenarios, and other tasks in almost all weathers in the whole airspace such as delivery and relaying communications. In the logistics industry, UAV delivery is developed very quickly and is estimated to become a nearly 10 billion euro market. UAV delivery can be widely used in food distribution, retail commodity delivery, postal delivery, provision of medical aids, precision agriculture delivery, industrial delivery, etc. 
While the UAV is applied in so many industries, how to avoid collision and effectively manage the UAV traffic are key challenges. In general, the UAV can provide its moving information and surrounding dynamic environment sensed by its own sensors to UTM (Uncrewed Aerial System Traffic Management), then the UTM controls the flight trajectory of the UAV accordingly. But, in some cases, there may have some blind spots that the UAV can’t sense by itself, and the sensing range is also limited. 
Using the wide coverage of 5G network and interacting with UE on board UAV, the 5G base station senses the position, altitude, heading, speed and other information of the UAV, as well as the flying environment e.g. higher building, UAV nearby, obstacles around the UAV which may impact its safe flying. 
The UTM is using different inputs like classic radar, signals from the UAVs itself via mobile networks, via systems currently used in general aviation like FLARM or ADS-B. In this sense UTM combines different sources of location information and could further use 5G sensing as additional source for the specific UAV to avoid it deviating from course and collision. When multiple UAVs appear in the same area, the 5G base station also can sense them on demand.
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Figure 5.1.1-1 Traffic route management andNetwork assisted collision avoidance for the UAVs
The following service flow gives an example of UAV delivery in retail goods delivery. 
[bookmark: _Toc360202470]5.1.2	Pre-Conditions
[bookmark: _Toc360202471]Operator ‘MM’ provides a new 5G integrated communication and sensing service named ‘5G Sensing Service’.
City Express ‘SS’ has subscribed for UAV navigation towards UTM to assist its retail goods UAV delivery.
The UTM use ‘5G Sensing Service’ provided by 5G Operator ‘MM’ as additional source of information and navigate the subscribed UAVs.
Tom has ordered online daily necessities from supermarket.  Tom is living in downtown.
Jerry has also ordered online some food from supermarket. Jerry is living in countryside.
Supermarket prepares the goods in packages and asks City Express ‘SS’ to deliver them to Tom and Jerry.
City Express ‘SS’ dispatches UAV A for Tom, and UAV B for Jerry.
UE A is on board UAV A and UE B is on board UAV B. Both UE A and UE B have connections with 5G network of Operator ‘MM’.


5.1.3	Service Flows
The UAV A and UAV B are flying to their destinations under the directions of  UTM with the assistance of the ‘5G Sensing Service’ provided by Operator ‘MM’. 
Considering UAV A will fly to downtown, the UTM asks Operator ‘MM’’s ‘5G Sensing Service’ to provide sensing measurement datasensing information about UAV A which includes position, altitude, heading, moving speed of the UAV A and the flying environment along its trajectory e.g. altitude of the buildings, other UAVs nearby, the obstacles.  
Considering UAV B will fly to countryside, the UTM asks Operator ‘MM’’s ‘5G Sensing Service’ to provide sensing measurement datasensing information about UAV B which includes position, altitude, heading, moving speed of the UAV B and the flying environment along its trajectory e.g. other UAVs nearby, the obstacles.  
With separately interaction with UE A and UE B on board, tThe 5G base stationsnetwork continuously senses the position, altitude, heading, moving speed and other flying information of the UAVs.
The 5G base stationsnetwork continuously senses the flying environment of the UAVs.  
The 5G network reports the sensing measurement datasensing information periodically or reports when requested by the UTM. 
The UTM adjusts and directs the UAV flying trajectories considering the received sensing measurement datasensing information.
Considering UAV A is flying toward downtown, both the flying environment (e.g. many buildings) and wireless environment (e.g. many NLOS scenarios) are complex, the 5G network and the UE in the UAV may need more transmission power to deliver sensing signals and exchange more information to determine sense information. So it is expected the 5G system can provide an energy efficient sensing way for UAV.

[bookmark: _Toc360202472]5.1.4	Post-Conditions
The UAV A successfully delivers package to Tom and UAV B successfully delivers package to Jerry and return safely.
5.1.5	Existing features partly or fully covering the use case functionality

[bookmark: _Toc360202473]5.1.6	Potential New Requirements needed to support the use case
 [PR 5.1.6 -1] The 5G network shall be able to sense a UAV with following aspects: e.g. position, altitude, heading, moving speed etc. The 5G system shall be able to provide sensing service with KPIs listed in Table 5.1.6-1.
Table 5.1.6-1 Sensing performance requirements for Network assisted UAV collision avoidance 
	Scenario
	Sensing Range
	Distance Accuracy
	Altitude
Accuracy
	Angle Accuracy
	Moving Speed
	Sensing Frequency
	reliability

	Network assisted UAV collision avoidance
	

	
	
	
	
	
	



Editor note: The KPIs are FFS.

[bookmark: _GoBack] [PR 5.1.6 -2] Through interaction with UE on boarding the target object, tThe 5G RAN network shall be able to sense multiple target objectsUAVs at the same time.
 [PR 5.1.6 -3] According to operator’s policy, tThe 5G system network shall be able to periodically provide exposure sensing measurement datasensing information to trusted 3rd party or when requested by trusted 3rd partyUTM.
[PR 5.1.6 -4] According to operator’s policy, tThe 5G network shall be able to provide a mechanism for trusted 3rd partyUTM to request which sensing measurement datasensing information is needed.
NOTE: The sensing measurement data can be target object’s position, altitude, heading, moving speed, flying environment of it.
 [PR 5.1.6 -5] The 5G network RAN network shall be able to sense the flying environment of a moving target objectUAV e.g. position and altitude of the buildings along the trajectory, the other UAVs moving objects nearby, the obstacles around etc.
[PR 5.1.6 -6] The 5G system shall be able to support an energy efficient sensing way for target objectUAV.
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