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Abstract: this is a new solution proposal for Network-assisted DAA
1. Introduction/Discussion
It is proposed to use NW-based absolute positioning / relative positioning to support Network-assisted DAA
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-59.
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Table 6.0-1: Mapping of Solutions to Key Issues
	Solutions
	
	
	

	
	<Key Issue #1>
	<Key Issue #2>
	<Key Issue #3>

	#1
	X
	
	

	#2
	X
	
	

	#3
	X
	
	

	#4
	
	X
	

	#5
	
	X
	

	#6
	
	X
	

	#7
	
	
	X

	#8
	
	
	X

	#9
	
	
	X

	#X
	
	X
	




* * * * Second change (all texts new)* * * *	Comment by Huawei User: Will be removed
[bookmark: _Toc122507168][bookmark: _PERM_MCCTEMPBM_CRPT99520005___2]6.X	Solution #X: LCS based network-assisted DAA
[bookmark: _Toc122507169]6.X.1	Key Issue mapping
This solution tries to solve the key issue#2 which leverage the network-assisted positioning for DAA purpose.
[bookmark: _Toc122507170]6.X.2	Description
It is assumed USS knows the flight path of each UAV UE during the UAV Flight Authorization procedure or Application layer report. In some case, the flight path of different UAV UEs is overlapped or within the same area. USS can request to the 5GS system to perform the DAA between any two UAV UEs whose flight path may be overlapped or within the same area, i.e. network-assisted DAA solution is used.
The network-assisted DAA is useful, for scenarios where regulations might not consider a device to device solution sufficient or for scenarios where the availability of PC5 connectivity in all UAVs cannot be assumed.
This proposes two options on network-assisted DAA:
-	Option A: network-assisted DAA with calculation functionality, where the network calculates the relative position;
-	Option B: network-assisted DAA without calculation functionality, where the network does not calculate the relative position and the USS does.
Option A applies to the UAV UEs belonging to the same PLMN. For the UAV UEs belonging to the different PLMNs, USS can get the UAV location from the network and check by itself.
UAV is served by single USS for the duration of the connectivity between the USS and the UAV.
The solution applies to the request from one USS.
The solution applies only to support DAA for UAVs served by the same PLMN.
The solution assumes the UAVs are served by the same USS.
Option B applies to the UAV UEs belonging to the same PLMN or different PLMNs. For the UAV UEs belonging to the different PLMNs, USS can get the UAV location from different PLMNs. UAV is served by single USS for the duration of the connectivity between the USS and the UAV. The solution applies to the request from one USS. The solution assumes the UAVs are served by the same USS.
[bookmark: _Toc122507171]6.X.3	Procedures


Figure 6.X.3-1: High-level procedure for network-assisted DAA with calculation functionality (Option A)
1.	USS as AF/LCS client sends the relative positioning request to GMLC, including UAV UE1 ID (UE1 GPSI) and UAV UE2 ID (UE2 GPSI), time slot for relative positioning and including a distance threshold. GMLC determines a scheduled location, time, and frequency to get the location information of UE1 and UE2 at the same time within the given time slot.
[bookmark: _Hlk164242834]2.	GMLC obtains UAV UE1 location using GMLC based procedure as described in clause 6.1.2 of TS 23.273 [11], where the scheduled location time determined in step 1 is used.
3.	GMLC obtains UAV UE2 location using GMLC based procedure as described in clause 6.1.2 of TS 23.273 [11], where the scheduled location time determined in step 1 is used.
4.	GMLC calculates the relative positioning result based on the UAV UE1 location and UAV UE2 location from step 2 and step 3.
5.	GMLC checks the relative position result is lower than the distance threshold. GMLC reports the relative position result to USS within the given time slot.
After the USS gets the relative position result, USS may send the DAA notification to UAV or the corresponding UAV controller via application layer, so that the UAV can change the flight path timely to avoid the collisions. The specific action of USS is out of scope of this specification.
This Option A can be extended to cover the DAA between any two UAV UEs in a UAV UE list, where USS provides a UAV UE list in the relative positioning request of step 1.
This Option A also works for the request from TPAE, and the USS is replaced by TPAE in the procedure.


Figure 6.X.3-2: High-level procedure for network-assisted DAA without calculation functionality (Option B)
1.	USS as AF/LCS client obtains UAV UE1 location using GMLC based procedure as described in clause 6.1.2 of TS 23.273 [11], where a scheduled location time is used.
2.	USS as AF/LCS client obtains UAV UE2 location using GMLC based procedure as described in clause 6.1.2 of TS 23.273 [11], where the same scheduled location time is used.
3.	USS calculates the relative positioning result based on the UAV UE1 location and UAV UE2 location from step 1 and step 2. USS may send the DAA notification to UAV or the corresponding UAV controller via application layer, so that the UAV can change the flight path timely to avoid the collisions. The specific action of USS is out of scope of this specification.
Option B applies to the UAV UEs belonging to the same PLMN or different PLMNs. For the UAV UEs belonging to the different PLMNs, USS can get the UAV location from the different PLMNs.
This Option B solution also works for the request from TPAE, and the USS is replaced by TPAE in the procedure.
This Option B assumes the UAVs are served by the same USS.
[bookmark: _Toc122507172]6.X.4	Impacts on Services, Entities, and Interfaces
LMF/GMLC:
-	Support of calculate the relative positioning between any two UAV UEs.
* * * * First change * * * *	Comment by Huawei User: Revision 
[bookmark: _Toc160357068][bookmark: _Toc160357281][bookmark: _Toc160429134][bookmark: _Toc160798912]6.5	Solution #5: Support Network-assisted DAA with Existing 5GC Services
[bookmark: _Toc160357069][bookmark: _Toc160357282][bookmark: _Toc160429135][bookmark: _Toc160798913]6.5.1	Key Issue mapping
This solution addresses KI#2 aspects.
[bookmark: _Toc160357070][bookmark: _Toc160357283][bookmark: _Toc160429136][bookmark: _Toc160798914]6.5.2	Description
Study which existing information collected and generated in the 5GS can be utilised to enable NWDAA is one of the study aspects in KI#2. This solution proposes to utilize the GMLC service on Ranging/Sidelink Positioning location and Relative Proximity predictions on collision generated at NWDAF to support Network-assisted DAA.
[bookmark: _Toc160357071][bookmark: _Toc160357284][bookmark: _Toc160429137][bookmark: _Toc160798915]6.5.3	Procedures and Parameters
[bookmark: _Toc160357072][bookmark: _Toc160357285][bookmark: _Toc160429138][bookmark: _Toc160798916]6.5.3.1	Procedure for UAV/UAV-C Triggered Network-assisted DAA


Figure 6.5.3.1-1: Procedure for UAV/UAV-C Triggered Network-assisted DAA
1.	The UAV (or UAV-C) establishes a PDU Session for communication with the USS as described in clause 5.2.3 of TS 23.256 [2].
2.	The DAA service may be triggered by UAV(s) or UAV-C. The UAV(s) (via its paired UAV-C) or the UAV-C requests DAA service from USS. The request message includes identifier of the UAV(s) (e.g. GPSI(s), CAA-Level UAV ID(s)). USS derives information on DAA service and decides to subscribe/request to 5GC for GMLC service on Ranging/Sidelink Positioning location and/or Relative Proximity predictions on collision from NWDAF.
NOTE:	The other content of DAA service information derived at USS is out of scope.
3.	The USS may request GLMC service via NEF for Ranging/Sidelink Positioning location results, i.e. the relative positioning between UAV and UAVc as described in clause 6.20.3 of TS 23.273 [7] for one notification, or clause 6.20.4 of TS 23.273 [7] for notifications (steps 1-20 for initiation monitoring, steps 21-31 for monitoring periodic).
USS as AF/LCS client may send the relative positioning request to GMLC, including UAV UE1 ID (UE1 GPSI) and UAV UE2 ID (UE2 GPSI), time slot for relative positioning and including a distance threshold. GMLC determines a scheduled location, time, and frequency to get the location information of UE1 and UE2 at the same time within the given time slot.
The calculation of relative distance of the pair of UAV1 and UAV2, it may be performed GMLC or USS.
(1) For GMLC-based option:
GMLC initiates MT-LR for UAV and UAVc simultaneously, by including scheduled location time included in the request sent to AMF, as described in clause 6.1.2 of TS 23.273 [11]. GMLC calculates the relative positioning result based on the UAV UE1 location and UAV UE2 location from step 2 and step 3. USS as AF/LCS client sends the relative positioning request to GMLC, including UAV UE1 ID (UE1 GPSI) and UAV UE2 ID (UE2 GPSI), time slot for relative positioning and including a distance threshold. GMLC determines a scheduled location, time, and frequency to get the location information of UE1 and UE2 at the same time within the given time slot. GMLC checks the relative position result is lower than the distance threshold. GMLC reports the relative position result to USS within the given time slot.
(2) For USS-based option:
USS requests the UAV1 and UAV2 location to the GMLC as described in clause 6.1.2 of TS 23.273 [11], and a scheduled location time is used.
NOTE: USS may request same or different GMLC for the UAV1 and UAV 2 location, e.g. depending on which PLMN the UAV registers.
After receiving the location of UAV1 and UAV2, USS calculates the relative positioning result for UAV UE1 location and UAV UE2 location from step 1 and step 2. USS may send the DAA notification to UAV or the corresponding UAV controller via application layer, so that the UAV can change the flight path timely to avoid the collisions. The specific action of USS is out of scope of this specification.
USS may be replaced by TPAE in this option.
4.	The USS may subscribe or request notification on Relative Proximity predictions provided by NWDAF via NEF by invoking Nnef_AnalyticsExposure_Subscribe service operation as defined in clause 6.1.1.2 of TS 23.288 [6] or Nnef_AnalyticsExposure_Fetch service operation as defined in clause 6.1.2.2 of TS 23.288 [6]. The subscribe/request message include identifier of the UAV(s) (e.g. GPSI(s)). The other parameters included in the request are described in clause 6.5.3.3.
5.	After NEF receive the request from the USS, the NEF interacts with the NWDAF as described in the procedure in clause 6.19.4 of TS 23.288 [6]. The NEF maps the parameters in the request from the USS to information used by the 3GPP system.
6.	If the NEF receives the response from the NWDAF, the NEF notifies the USS with the Relative Proximity predictions by invoking Nnef_AnalyticsExposure_Notify service operation for a Subscribe-Notify model as defined in clause 6.1.1.2 of TS 23.288 [6] or Nnef_AnalyticsExposure_Fetch service operation for a Request-Response model as defined in clause 6.1.2.2 of TS 23.288 [6].
7.	The USS estimates the potential collision based on the information received in step 3 and/or the predictions from step 6. The USS informs the UAV-C(s) the potential collision. The message may include collision alert, predicted time of collision, CAA-level UAV IDs of the paired UAVs which may collision (e.g. UAV 1 and UAV 2), deconflicting specific parameters (e.g. trajectory correction information to avoid collision).
8.	The UAV-C(s) informs its paired UAV(s) the potential collision, and information received from the USS, include collision alert, predicted time of collision, CAA-level UAV IDs of the paired UAVs which may collision, and deconflicting specific parameters (e.g. trajectory correction information to avoid collision).
9.	UAVs performs operations to avoid collision.
9a.	If both the two UAVs which may collision (e.g. UAV 1 and UAV 2) been informed by their paired UAV-C(s), the UAVs can be steered to avoid collision in accordance with the received information (e.g. trajectory correction information to avoid collision) and using mechanisms that are out of scope for 3GPP.
9b.	If only one of the two UAVs which may collision (e.g. UAV 1) been informed by its paired UAV-C, the UAV 1 triggers conflict resolution procedure with UAV 2 as described in steps 4-7 in clause 5.6.1 of TS 23.256 [2].
[bookmark: _Toc160357073][bookmark: _Toc160357286][bookmark: _Toc160429139][bookmark: _Toc160798917]6.5.3.2	Procedure for AAM Triggered Network-assisted DAA


Figure 6.5.3.2-1: Procedure for AAM Triggered Network-assisted DAA
1.	As described in clause 5.7.2 steps 1-6 of TS 23.256 [2], the UAV(s) listens for signals on the correspondingly destination Layer-2 ID configured for the used service type. The AAM scans the airspace over the area/arena for UAV(s), retrieves for each detected UAV the corresponding Remote-ID, and establishes a PC5 direct communication link with the discovered UAV. Using the PC5 unicast direct communication link the AAM and the UAV establishes a bidirectional communication channel for exchange of messages.
2.	The AAM establishes a PDU Session for communication with the USS as described in clause 5.2.3 of TS 23.256 [2].
3.	The AAM may request network assist DAA service from USS. The request message includes identifier of the UAV(s) (e.g. GPSI(s), CAA-Level UAV ID(s)). USS derives information on DAA service and decides, e.g. to request GMLC service for Ranging/Sidelink Positioning location, to subscribe/request to NWDAF for Relative Proximity predictions on collision.
NOTE:	The other content of DAA service information derived at USS is out of scope.
4.	The USS requests GMLC service for Ranging/Sidelink Positioning location, and/or subscribes/requests notification on Relative Proximity predictions provided by NWDAF via NEF, as described in clause 6.5.3.1 steps 3-6.
5.	The USS estimates the potential collision based on the received information/analytics in step 4. The USS informs the AAM the potential collision. The message may include collision alert, predicted time of collision, CAA-level UAV IDs of the paired UAVs which may collision (e.g. UAV 1 and UAV 2), deconflicting specific parameters (e.g. trajectory correction information to avoid collision).
6.	The AAM provides the determined steering policy to the specific UAVs (e.g. UAV 1 and UAV 2) according to the information received in step 5, and the UAVs are steered to avoid collisions in accordance with received policy and using mechanisms that are out of scope for 3GPP, as described in clause 5.7.2 steps 7-8 of TS 23.256 [2].
[bookmark: _Toc160357074][bookmark: _Toc160357287][bookmark: _Toc160429140][bookmark: _Toc160798918]6.5.3.3	Parameters in Request for Relative Proximity Analytics
The USS acting as an Application Function communicates with the NEF which corresponds to the NF consumer in clause 6.19.4 of TS 23.288 [6].
The USS can either subscribe to notifications from the NEF (i.e. a Subscribe-Notify model) or request a single notification from the NEF (i.e. a Request-Response model). The USS request contains the following parameters:
-	Analytics ID = "Relative Proximity";
-	Target of Analytics Reporting: a UE, a group of UEs;
-	Analytics Filter Information:
-	Area of Interest;
-	An individual or set of direction(s) of interest;
-	Number of UAVs to be accounted for relative proximity (i.e. the number of UAVs for which one UAV may report proximity information);
-	One or several attributes to be accounted for relative proximity (i.e. additional information that can be provided in addition to distance between two UAVs): velocity, average speed, orientation, mobility trajectory;
-	Preferred level of accuracy of the analytics;
-	Maximum number of objects;
-	An Analytics target period indicating the time period over which the predictions are requested.
[bookmark: _Toc160357075][bookmark: _Toc160357288][bookmark: _Toc160429141][bookmark: _Toc160798919]6.5.4	Impacts on services, entities and interfaces
UAS NF/NEF:
-	Enhance Nnef_AnalyticsExposure service, e.g. additional parameters.
NWDAF:
-	Enhance the inputs and the outputs of Relative Proximity Analytics.
Editor's note:	It is FFS if existing data is enough or enhancement is needed.
USS/AF:
-	Enhance for supporting UAV/UAV-C trigger DAA service.
-	Enhance for supporting AAM trigger network assist DAA service.
Editor's note:	It is FFS other possible impacts related to services, entities and interfaces.
GMLC/USS:
-	Support of calculate the relative positioning between any two UAV UEs.
* * * * End of changes * * * *
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