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Abstract of the contribution: This paper is proposed to update solution#6 to complete the solution and add new NWDAF analytics for DAA.
1. Discussion
[bookmark: _Toc352077766]This pCR is proposed to complete the solution#6 to add more description about UTM/USS behaviors and the interaction between UAV UE and UTM/USS.
Furthermore, this pCR also proposes a new NWDAF analytics for unknown UAV to assist the UTM/USS to detect and avoid collision between UAV UE registered in network and UTM/USS and UAV not registered (i.e. unknown UAV).
[bookmark: _Toc510607499][bookmark: _Toc518306733]2. Proposal
It is proposed to agree the following updates to solution#6 in TR 23.700-59.
* First change * 
[bookmark: _Toc160357076][bookmark: _Toc160357289][bookmark: _Toc160429142][bookmark: _Toc160798920][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.6	Solution #6: UTM requests information used for DAA
[bookmark: _Toc160357077][bookmark: _Toc160357290][bookmark: _Toc160429143][bookmark: _Toc160798921]6.6.1	Key Issue mapping
This solution address key issue #2: Network-assisted/ground-based mechanism for DAA (Detect And Avoid) with 5GS information.
[bookmark: _Toc160357078][bookmark: _Toc160357291][bookmark: _Toc160429144][bookmark: _Toc160798922]6.6.2	Description
In this solution, it is the UTM request the following existing information from 5GC used for DAA:
-	Sidelink positioning location results when certain trigger events occur. The trigger events are described in clause 6.20.4 of TS 23.273 [7], e.g. one trigger event occurs if the distances between at least one UE of the n UEs and each of the other UEs are such that any distance for the one UE is less than the threshold.
-	List of Aerial UEs in a geographical area as specified in clause 5.3.4 of TS 23.256 [2],
-	NWDAF analytics specified in TS 23.288 [6], e.g. UE mobility analytics, relative proximity analytics.
Based on the above existing information obtained from network and the flight path of UAVs, the UTM/USS detects whether the collisions may happen or not. When the collision is detected, the UTM/USS determines how to avoid the collision and sends the collision resolution to UAV UE(s). For example, the UTM adjusts the flight path(s) to avoid the collision and sends the new flight path(s) to UAV UE(s).
The above existing information can be used by UTM/USS to detect and avoid collisions between UAV UE(s) registered in both network and UTM/USS. Considering there may be flying UAV(s) which is not registered to network and UTM/USS, so the collision may occur between UAV UE(s) registered and the UAV(s) not registered. To detect and avoid this kind of collision, the UTM/USS further requests unknown UAV analytics from NWDAF. Here, the unknown UAV represents the UAV not registered to network and UTM/USS, the UAV UE represents the UAV registered to network and UTM/USS.
To generate the unknown UAV analytics, the data collected by NWDAF is shown in Table 6.6.2-1.
Table 6.6.2-1: Data Collected by NWDAF for Unknown UAV Analytics
	Information
	Source
	Description

	Area
	AAM
(via AF)
	The area scanned by AAM

	Unknown UAV entry (1..max)
	AAM
(via AF)
	The UAV scanned by AAM, but AAM fails to obtain the Remote ID from the UAV and fails to establish the PC5 unicast direct communication link with the UAV.

	  > Time
	
	The time for AAM to detect the unknown UAV

	  > Location
	
	The location of the unknown UAV determined by AAM


The unknown UAV statistics generated by NWDAF is shown in Table 6.6.2-2.
Table 6.6.2-2: Unknown UAV statistics
	Information
	Description

	Area
	The area that the analytics applies to.

	Unknown UAV entry (1..max)
	List of unknown UAV.

	  > Time
	Time that the unknown UAV present.

	  > Location
	The location of the unknown UAV


The unknown UAV statistics generated by NWDAF is shown in Table 6.6.2-3.
Table 6.6.2-3: Unknown UAV predictions
	Information
	Description

	Area
	The area that the analytics applies to.

	Unknown UAV entry (1..max)
	List of unknown UAV.

	  > Time
	Time that the unknown UAV present.

	  > Location
	The location of the unknown UAV

	  > Confidence
	Confidence of this prediction


Based on the unknown UAV analytics for a specific area, the UTM/USS determines the presence of unknown UAV(s) in the area, e.g. time and location of unknown UAV(s). The UTM/USS determines whether there is collision between UAV UE(s) and unknown UAV(s) based on the flight path of UAV UE(s) in the area. If the collision is detected, the UTM/USS determines how to avoid the collision and sends the collision resolution to UAV UE(s). For example, the UTM adjusts the flight path(s) and sends the new flight path(s) to UAV UE(s).
[bookmark: _Toc160357079][bookmark: _Toc160357292][bookmark: _Toc160429145][bookmark: _Toc160798923]6.6.3	Procedures
6.6.3.1	DAA between UAV UEs


Figure 6.6.3.1-1: UTM requests information from 5GC
1-3.	USS/UTM obtains the aerial UE list in a geographical area by invoking the existing procedure of obtaining list of Aerial UEs in a geographic area in clause 5.3.4 of TS 23.256 [2].
4-5.	USS/UTM requests the relative proximity analytics of the UEs obtained in steps 1-3. The steps 4-5 represent the existing procedure for NWDAF providing relative proximity analytics in clause 6.19.4 of TS 23.288 [6].
6-8.	USS/UTM triggers the existing procedure for SL-MT-LR for periodic, triggered location events in clause 6.20.4 of TS 23.273 [7]. The threshold type could be set to threshold type a, in this case, the trigger event occurs if the distances between at least one UE of the n UEs obtained in steps 1-3 and each of the other UEs are such that any distance for the one UE is less than the threshold.
	Based on the NWDAF analytics, event report and flight path of the aerial UEs, if a collision is detected, the USS/UTM initiates a collision avoidance/conflict resolution procedure which is out of 3GPP scope. For example, the UTM adjusts the flight path(s) and sends the new flight path(s) to UAV UE(s).
[bookmark: _Toc160357065][bookmark: _Toc160357278][bookmark: _Toc160429131][bookmark: _Toc160798909]6.6.3.2	DAA between UAV UE and Unknown UAV


Figure 6.6.3.2-1: UTM requests information from 5GC
1-2.	USS/UTM requests unknown UAV analytics from NWDAF via UAS NF/NEF.
3.	NWDAF subscribes the service data from AF by invoking Nnef_EventExposure_Subscribe or Naf_EventExposure_Subscribe service.
4.	UTM/USS requests AAM to scan the UAV in an area. If step 5 is performed, the UTM/USS may set the area around the UAV UE location.
5.	The AAM can scan the airspace over the area/arena for UAVs, e.g. by making use of upward pointing radars and cameras etc. For each detected UAV it determines the coordinates. This step is out of 3GPP scope.
6-7.	Steps 3-4 in high-level procedure for ground-based DAA for an area in clause 5.7.2 in TS 23.256 [2] are performed for each scanned UAV in step 5. These steps will be failed for unknown UAV.
8.	The AAM sends the scan response to UTM/USS. The message includes area, time, unknown UAV location.
9.	UTM/USS sends the data to NWDAF by invoking Nnef_EventExposure_Notify or Naf_EventExposure_Notify service.
10.	The NWDAF derives the requested analytics.
11-12.	The NWDAF provides the requested unknown UAV analytics to the UTM/USS, using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.
13-16.	after receiving notification from UTM/USS, the NWDAF may generate new analytics and provide them to the UTM/USS.
[bookmark: _Toc160357080][bookmark: _Toc160357293][bookmark: _Toc160429146][bookmark: _Toc160798924]6.6.4	Impacts on services, entities and interfaces
UTM/USS:
-	Obtain aerial UE list in a geographical area.
-	Obtain the NWDAF analytics on relative proximity analytics of the aerial UEs.
-	Obtain the sidelink positioning location results when certain trigger events occur. The trigger events are described in clause 6.20.4 of TS 23.273 [7], e.g. one trigger event occurs if the distances between at least one UE of the n UEs and each of the other UEs are such that any distance for the one UE is less than the threshold.
-	Obtain unknown UAV analytics from NWDAF.
NWDAF:
-	Generate unknown UAV analytics.
* End of change *
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