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Abstract of the contribution: This paper proposes a new solution for KI#1.
Discussion
Based on KI#1, in particular for C2 communication reliability captured in TR 23.700-59v0.2.0, this paper proposes a new solution. 
	[bookmark: _Toc157501984][bookmark: _Toc160357031][bookmark: _Toc160357244][bookmark: _Toc160429097][bookmark: _Toc160798875]5.1	Key Issue #1: Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions
[bookmark: _Toc157501985][bookmark: _Toc160357032][bookmark: _Toc160357245][bookmark: _Toc160429098][bookmark: _Toc160798876]5.1.1	Description
In this key issue, the following aspects are required to 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.
NOTE:	In the scope of this key issue, UTM can represent any authorized aviation AF that may require interaction with the MNO for the functions listed above.



Proposal
It is proposed to agree the following changes into TR 23.700-59.

* * * * Start of 1st Change * * * * 
[bookmark: _Toc22192650][bookmark: _Toc23402388][bookmark: _Toc23402418][bookmark: _Toc26386423][bookmark: _Toc26431229][bookmark: _Toc30694627][bookmark: _Toc43906649][bookmark: _Toc43906765][bookmark: _Toc44311891][bookmark: _Toc50536533][bookmark: _Toc54930305][bookmark: _Toc54968110][bookmark: _Toc57236432][bookmark: _Toc57236595][bookmark: _Toc57530236][bookmark: _Toc57532437][bookmark: _Toc157749896][bookmark: _Toc16839382]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Start of Next Change * * * * 
!!! All New Texts !!!
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc148441676]6.Z	Solution #Z: Enhancement of NEF services for C2 communication reliability
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc157447964][bookmark: _Toc157692399]6.Z.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc157447965]This is a solution for Key Issue #1, in particular, this solution addresses whether and how to enhance NEF services to support service exposure and interactions between MNOs and UTM functions for supporting C2 communication reliability.
[bookmark: _Toc157692400]6.Z.2	Description
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687][bookmark: _Toc157447966]This solution proposes to enhance NEF services and enable USS/UTM to request NEF assistance for C2 communication reliability.
[bookmark: _Toc157692401]6.Z.3	Procedures


Figure 6.Z.3-1: Procedure for C2 communication reliability support assisted by NEF
1.	The UAV (or UAV-C) establishes a PDU Session for C2 communication as described in clause 5.2.3 of TS 23.256 [2].
2.	Flight route setup may be performed between the UAV (or its paired UAV-C) and the USS/UTM. As a result, the USS/UTM can know information of the flight route and flight start/end time for the UAV. The flight start time can be current time or sometime in the future.
3.	The UAV (or via its paired UAV-C) requests C2 connectivity related information to the USS/UTM. The request message includes identifier of the UAV (e.g. GPSI, CAA-Level UAV ID). The request message may include information of the flight route and flight start/end time for the UAV, reporting mode (event triggered or periodically), and alternative flight route request.
4.	The USS/UTM derives information for the C2 connectivity related information request and decides to request assistance information from NEF. The USS/UTM derives candidate flight route(s) if the alternative flight route was request in step 3.
NOTE 1:	The content to request assistance information derived at USS/UTM is out of scope.
5.	The USS/UTM sends C2 connectivity assistance request to NEF. The request message includes identifier of the UAV (e.g. GPSI), information of the flight route and flight start/end time for the UAV (obtained in step 2 or step 3), and reporting mode (event triggered or periodically). The request message includes candidate flight route(s) if the alternative flight route was request in step 3.
NOTE 2:	USS/UTM can request C2 connectivity assistance information to NEF as a result of step 2 or internal decision although the UAV (or its paired UAV-C) does not request C2 connectivity related information to the USS/UTM as described in step 3.
6.	The NEF maps parameters included in the request from the USS/UTM to information used by the 3GPP system (e.g. map the geographical area into an area of interest that is represented by a list of Cell IDs, gNB IDs or TAIs). The NEF determines services needed for the request, e.g. NWDAF analytics service (QoS Sustainability Analytics, Network Performance Analytics). Also, the NEF determines parameters used to request the analytics, e.g. QoS requirements, S-NSSAI related to C2 communication.
7.	If the NEF cannot provide the requested assistance information for C2 connectivity, the NEF responses to the USS/UTM to reject the C2 connectivity assistance request, may include the detail reason if available.
8.	If being rejected in step 7, the USS/UTM may response to the UAV (or its paired UAV-C) to reject the C2 connectivity related information request. The response may include the detail reason if available.
9.	The NEF subscribes for notification on QoS Sustainability Analytics and Network Performance Analytics provided by NWDAF as defined in TS 23.288 [6]. For the subscription, appropriate parameters needed for these Analytics are provided to the NWDAF, e.g. Location information/AoI corresponding to the flight route for the UAV, Location information/AoI corresponding to the candidate flight route.
10.	The NEF generates assistance information for C2 connectivity based on the analytics from step 9. The assistance information may be indication that C2 communication reliability cannot be sustained. If the alternative flight route was request in step 3, the C2 connectivity related information may include alternative flight route(s) whose C2 communication reliability can be sustained.
11.	The NEF responses to the USS/UTM with the assistance information.
12.	The USS/UTM sends response to the UAV (or its paired UAV-C) with the C2 connectivity related information, e.g. indication that C2 communication reliability cannot be sustained. If the alternative flight route was request in step 3, the C2 connectivity related information may include alternative flight route(s) whose C2 communication reliability can be sustained.
Based on the C2 connectivity related information received from the USS/UTM, the UAV (or its paired UAV-C) may decide to use or change to other C2 connectivity, e.g. C2 link over EPS, a direct C2 link over PC5 reference point, or to take alternative flight route if provided.
NOTE 3:	USS/UTM are used to represent the consumer of the enhanced NEF services in Figure 6.Z.3-1, the consumer can also be other entities, e.g. TPAE.
[bookmark: _Toc157692402]6.Z.4	Impacts on services, entities and interfaces
UAS NF/NEF:
-	Enhance for supporting C2 connectivity assistance service.
USS/UTM:
-	Enhance for providing C2 connectivity related information to UAV (or its paired UAV-C).


* * * * End of Changes * * * * 
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