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Abstract of the contribution: This contribution proposes a new solution for Key Issue #1.
1. Discussion
As indicated in Key Issue #1: Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions, the following aspect should be studied:
-	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.
At present, the method of generating network state in a 5G network is to collect and analyse data traffic information, such as data traffic size, user density, etc., as well as geographic information related to each data point (usually expressed in latitude and longitude coordinates). In this way, it can be aware of the network load, find hot spots and potential performance bottlenecks in the network, and thus provide a basis for network optimization and adjustment.
To fulfil the needs of UAV's flight-related services, such as pre-flight route planning, in-flight route monitoring, the 5GC NF may be enhanced to support the interaction between the 5GC in the operator's network and the UTM (AF-like) functions of the external UAV platform. This solution proposes to define the procedure of NWDAF-assisted generation of 3D network states.
2. Text Proposal
It is proposed to capture the following solution into TR 23.700-59.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc43906765][bookmark: _Toc50536533][bookmark: _Toc23402388][bookmark: _Toc57236595][bookmark: _Toc44311891][bookmark: _Toc22192650][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc54930305][bookmark: _Toc160798882][bookmark: _Toc160357038][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57532437][bookmark: _Toc160357251][bookmark: _Toc57530236][bookmark: _Toc160429104][bookmark: _Toc43906649][bookmark: _Toc16839382][bookmark: _Toc97052784][bookmark: _Toc97057838][bookmark: _Toc97052456][bookmark: _Toc97057911]6.0	Mapping of Solutions to Key Issues
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 * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc157747894][bookmark: _Toc93070684][bookmark: _Toc157534623][bookmark: _GoBack]6.X	Solution #X: NWDAF-assisted generation of 3D network states<Solution Title>
[bookmark: _Toc101526146][bookmark: _Toc122517639][bookmark: _Toc104882844][bookmark: _Toc117496417][bookmark: _Toc97036719][bookmark: _Toc113425992][bookmark: _Toc157534624][bookmark: _Toc157747895][bookmark: _Toc92875662][bookmark: _Toc93070686]6.X.1	Key Issue mapping
This solution addresses Key Issue #1 "Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions".
6.X.2	Description
Editor's note:	This clause will describe the solution principles and architecture assumptions for corresponding key issue(s). Sub-clause(s) may be added to capture details.
[bookmark: _Toc93070687][bookmark: _Toc157534625][bookmark: _Toc92875663]To fulfil the needs of UAV's flight-related services, such as pre-flight route planning, in-flight route monitoring, the 5GC NF may be enhanced to support the interaction between the 5GC in the operator's network and the UTM (AF-like) functions of the external UAV platform. This solution proposes to define the procedure of NWDAF-assisted generation of 3D network states.
[bookmark: _Toc157747896]6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.X.3-1: Procedure of NWDAF-assisted generation of 3D network states
[bookmark: _Toc157747897]1.	The 3D network state consumers (such as AF, PCF) initiate service subscriptions or requests to the NWDAF. Consumers carry the required analysis target area information (such as location information (provided in the form of geographic regions, horizontal and optional vertical), AoI (Area of interest, including TA and/or cell lists), target UE information (such as a single UE, group of UEs or any UE), and target time period information (such as time points and time periods) in subscription or request messages.
2.	NWDAF based on local configuration or trigger the collection of 3D network state data in step 1. The goal of data collection is to align time, three-dimensional space, and corresponding network state information to construct (analyze, statistically) 3D network state.
3. 	NWDAF collects 5GC corresponding network parameters from NFs such as AMF, SMF, UPF, UDM, NSMF, etc. of 5GC.
4.	NWDAF collects network measurements such as RAN side, 5GC side from OAM.
5.	NWDAF collects network application service data from AF, mainly through the UTM to collect relevant data provided by the UAV, including service indicators, 3D spatial information, time, etc. If AF is untrusted, interact through NEF.
6. 	NWDAF collects data from the UE and RAN to report the positioning measurement parameters as described in TS 23.273 [7].
7.	NWDAF processes the network data based on steps 3-6. Derive 3D network state information related to time and location (3D) by associating timestamp with UAV ID.
8.	NWDAF provides 3D network state report to consumer NF.
6.X.4	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing services, entities and interfaces.
NWDAF:
-	supporting derives 3D network state service.
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