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Abstract: This pCR add the evaluation for KI#1 in TR 23.700-59 
1. Introduction
This paper proposes the evaluation for solutions of KI #1.
2. Discussion
KI #1 studies enhancement of NEF services, which includes the following aspects:
-	whether and how to enhance NEF services to support service exposure and interactions between MNOs and UTM functions for supporting i.e.
-	Pre-mission flight planning and in-mission flight monitoring for UAVs.
-	C2 communication reliability.
-	The scenario of multiple USS serving different geographical areas corresponding to the UAV flight path.
Eight solutions are agreed for KI #1:
-	Solution #1, #2 and #3: They propose to support service exposure and interactions for flight planning/monitoring, including movement behaviour analytics, flight route deviation determination and QoS sustainability analytics.
-	Solution #10, #11: They propose to enable 5GC support for multiple USS. One is for considering possible UAV border-crossing points, and the other is for updating the serving USS information based on UAV location.
-	Solution #12, #13 and 14: They propose to support C2 communication reliability. Sol#12 and #14 are for dual C2 communication support for E2E reliability. Sol#13 reuses the existing NWDAF analytics for C2 communication QoS analysis.  
3. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-59.



* * * * First change (all new texts) * * * *
[bookmark: _Toc125909377][bookmark: _Toc128752656][bookmark: _Toc519004414]7.X	Evaluation on Key Issue #1
This evolution contains three parts on KI#1: flight planning/monitoring (Sol#1, #2 and #3), multiple USS (Sol#10 and #11), and C2 communication reliability (Sol#12, #13 and #14).
a) Flight planning/monitoring. The evaluation is as follows:
Solution #1:
This solution proposes that the USS can subscribe to notifications of the assistance information from the NEF. The assistance information contains the location of the target UAV, indication on whether the UAV is flight in right route, the target UAV presence in areas of interest, the information of aerial UEs in the same geographic area of the target UAV, the distance of other UAVs and the target UAV and whether the distance is smaller than a pre-set value as stated in the solution. 
[bookmark: _Hlk166515532]From flight planning/monitoring perspective, it is not clear how the assistance information can assist the USS to plan pre-mission flight and monitor in-mission flight. For instance, the location information of the target UAV, it is not enough for UAV location monitoring because the UAV is not static and it can move at a given time window. How can the USS determine whether the UAV is in right flight route without time information? As for the information of aerial UEs in the same geographic area of the target UAV, it is more confused how it can assist the USS for flight planning/monitoring. For notification on Movement Behaviour analytics provided by NWDAF, the output for analytics contains average speed, direction and some other information defined in Table 6.21.3-1 and Table 6.21.3-2 in TS 23.288. How the analytics output can be used for flight planning/monitoring is not clarified. 
Solution #2:
This solution proposes to make use of UE flight path reporting feature. The main body is that the NWDAF analyses/compares the UE location report received through GMLC or MDT reports and the UE flight path report collected from NG RAN with the authorized flight path information received in the request from USS/UTM and reports the flight path deviation to USS/UTM via the NEF. It is obvious for the in-mission flight monitoring because the NWDAF cannot collect the information through GMLC or from NG RAN when the UAV does not start its flight route.
For the NWDAF analysis part, it is not convinced how the NWDAF can determine whether the UAV is flight in right route. What is known by the NWDAF is the UAV location received through GMLC and the UAV flight route identified by way points. However, the path between two consecutive way points can be straight or curved line, which is not known by NWDAF, so it cannot determine whether the UAV is in right route / whether it deviates from the scheduled flight route.
Solution #3:
Solution #3 proposed to consider 3D location for deriving QoS Sustainability Analytics in order to identify the performance measurement information of the most appropriate ground and/or sky cell and to estimate the coverage area of the ground cell at the respective height. The solution almost reuses QoS Sustainability Analytics mechanism defined in clauses 5.4.5.2 in TS 23.287 for V2X and the enhancement is to consider the height information as an important input included in the location information. 
Solution#3 is preferred for normative work.  
b) [bookmark: _Hlk166515974]Multiple USS. The evaluation is as follows:
Solution #10:
This solution involved the solutions proposed in other aspects (e.g. NWDAF analytics service for Movement Behaviour analytics…) so it needs more time to determine whether is feasible for normative work. 
Solution #11:
This solution proposes to enhance the UUAA procedure such that the USS provides the UAS NF with a list of applicable serving USS information and it is possible that list of serving USS information is preconfigured in UAS NF and UAV. When a change of current serving USS occurs, the UAS NF is informed by the USS about the change. It is ok to introduce list of serving USS information. However, some details about how the UAS NF determines the USS relocation and how the new USS understands and uses the CAA-level UAV ID should be addressed during normative phase.
Some principles in sol#13 are selected for normative work but more details needs to be discussed.
c) [bookmark: _Hlk166515656]C2 communication reliability. The evaluation is as follows:
Solution #12 and #14:
[bookmark: _Hlk166515741][bookmark: _Hlk166515849][bookmark: _Hlk166515794]Solution #12 proposes to reuse existing redundant transmission UAS network exposure functionality and procedures with only adding additional redundant information in C2 aviation payload and C2 authorization payload to allow UAV or UTM to synchronize information regarding the usage of redundant C2 connections via 5G system. It can support dual connectivity for End-to-End reliability.
Solution #14 describes an approach to realize C2 communication reliability with multiple user plane paths. The approach assumes a RAN deployment where redundant coverage by multiple gNBs (in the case of NR) is generally available, and a UAV can connect to multiple gNBs independently. It can enable End-to-End reliability with redundancy connections establishment.
Solution #13:
This solution proposes to use NWDAF QoS analysis to support C2 reliability. What information can be provided to UE from USS via the application level, and whether the information will be the same with the information provided from NWDAF is not clear.
Solution#12 (or Solution#12 and #14) is preferred for normative work.  

* * * * End of changes * * * *
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