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[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes a new solution for Key Issue #1: Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions.
1 Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]As described in the clause 5.1 of TR 23.700-59, the following aspects will be studied for KI#1:
-	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.
This paper is to discuss and support “pre-mission flight planning and in-mission flight monitoring for UAVs.”. 

2	Proposal
It is proposed to agree the following texts in clause 6 of TR 23.700-59.
               ******* start of 1st change ********
[bookmark: _Toc26431228][bookmark: _Toc30694626][bookmark: _Toc43906648][bookmark: _Toc43906764][bookmark: _Toc44311890][bookmark: _Toc50536532][bookmark: _Toc54930304][bookmark: _Toc54968109][bookmark: _Toc57236431][bookmark: _Toc57236594][bookmark: _Toc57530235][bookmark: _Toc57532436][bookmark: _Toc157749895]6	Solutions
[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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[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157749897]6.X	Solution #X: Support service exposure and interactions between MNOs and UTM<Solution Title>
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc157749898]6.X.1	Key Issue mapping
Editor's note:	This clause lists the key issue(s) addressed by this solution.
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]The following solution corresponds to the key issue #1 Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions as specified in clause 5.1. 

[bookmark: _Toc157749899]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. 
As described in clause 5.1, it is to enhance NEF services to support service exposure and interactions between MNOs and UTM functions for supporting pre-mission flight planning and in-mission flight monitoring for UAVs. To support such scenario, the following aspects are included:
-	The USS/UTM provides flight route information (e.g. waypoints) and its associated QoS reference/individual QoS parameter (e.g. the requested PER/bitrate/latency at each way point).
-  The SMF determines whether the QoS parameters should be met at specific RAN node identifier(s)/TAI(s)/Cell Identifier(s) (and a period of time) based on the information received from RAN and/or NWDAF.
-	The UAS NF/NEF responds at which waypoints or 3GPP identifiers (e.g. TAI(s)) and a period of time, the QoS parameter can’t be met or the QoS parameter exceeds the threshold, to the USS/UTM.

[bookmark: _Toc43317513][bookmark: _Toc43374985][bookmark: _Toc43375446][bookmark: _Toc43801970][bookmark: _Toc43806236][bookmark: _Toc43806543]6.x.3	Procedures
Editor's note:  This clause describes high-level procedures and information flows for the solution.
6.x.3.1	Pre-mission flight planning for UAVs


Figure 6.x.2.1-1: Pre-mission flight planning for UAVs
1.	The USS sends the Nnef_AFSessionWithQoS_Create request including USS Identity/AF Identifier, 3GPP UAV ID (e.g. GPSI), flight route information (e.g. waypoints) and its associated QoS reference/individual QoS parameter (e.g. the requested PER/bitrate/latency at each way point).
2.	[Optional] The UAS NF/NEF determines the RAN node identifier(s)/TAI(s)/Cell Identifier(s) during the flight route based on received the AF request, e.g. transforms the waypoints (geographical areas) into 3GPP identifiers (e.g. TAI(s)). 
3.	The UAS NF/NEF sends the Npcf_PolicyAuthorization_Create request and provides relevant parameters to the PCF, and the PCF informs UAS NF/NEF if the request is accepted by invoking Npcf_PolicyAuthorization_Create response, as described in steps 2 to 5 of figure 4.15.6.6.6-1 of TS 23.502 [x].
4.	The PCF determines that the SMF needs updated policy information, and sends Npcf_SMPolicyControl_UpdateNotify request with updated policy information. 
5.	Based on the received PCC rule, the SMF knows the QoS parameters (e.g. PER, bitrate, latency) needs to be meet at specific RAN node identifier(s)/TAI(s)/Cell Identifier(s) (and a period of time).
The steps 3 to 12 in figure 4.3.3.2-1 of TS 23.502 [x] are performed. 
The N2 message includes the QoS Profiles and may include the corresponding TAI(s)/Cell Identifier(s) and a period of time. The RAN may accept or reject requested QoS at specific TAI(s)/Cell Identifier(s) and a period of time.
6.	[Optional] The SMF sends Analytics request/subscribe the prediction information (e.g. DN service performance predictions) to NWDAF, and the NWDAF provides the data analytics as described in steps 1 to 3 in figure 6.14.4-1 of TS 23.288[x].
7.	Based on the information received from RAN and/or NWDAF (if received), the SMF determines whether the QoS parameters should be met at specific RAN node identifier(s)/TAI(s)/Cell Identifier(s) (and a period of time). The SMF responses to the PCF
8.	The PCF responses to the UAV NF/NEF.
9.	The UAV NF/NEF responses to the USS. The response message includes accept or reject the request. Optionally, if the request is rejected, it may also include at which waypoints or 3GPP identifiers (e.g. TAI(s)) and a period of time, the QoS parameter can’t be met.

6.x.3.2	In-mission flight monitoring for UAVs


1.	The USS sends the Nnef_AFSessionWithQoS_Update request including USS Identity/AF Identifier, 3GPP UAV ID (e.g. GPSI), flight route information (e.g. waypoints) and its associated QoS monitoring requirement (e.g. the requested QoS monitoring at each way point), QoS thresholds.
2.	[Optional] The UAS NF/NEF determines the RAN node identifier(s)/TAI(s)/Cell Identifier(s) during the flight route based on received the AF request, e.g. transforms the waypoints (geographical areas) into 3GPP identifiers (e.g. TAI(s)).
3.	The UAS NF/NEF sends the Npcf_PolicyAuthorization_Update request and provides relevant parameters to the PCF, and the PCF informs UAS NF/NEF if the request is accepted by invoking Npcf_PolicyAuthorization_Update response, as described in steps 2 - 5 of figure 4.15.6.6.6-1 of TS 23.502 [x].
4.	The PCF generates the authorized QoS Monitoring policy based on the AF request, measurement period, and triggers SMF to initiate PDU Session Modification procedure by sending Npcf_SMPolicyControl_UpdateNotify request.
5.	Based on the received PCC rule, the SMF knows the QoS parameters (e.g. PER, bitrate, latency) needs to be monitored at specific RAN node identifier(s)/TAI(s)/Cell Identifier(s) (and a period of time).
	The SMF sends QoS Monitoring request to AMF by Namf_Communication_N1N2MessageTransfer message, and AMF sends QoS monitoring request to NG-RAN via N2.
6.	The RAN reports the QoS monitoring results (via UPF) to the SMF.
7.	The SMF reports the QoS monitoring results to the PCF by sending an Npcf_SMPolicyControl_UpdateNotify response message. 
8.	The PCF reports the QoS monitoring results to the UAV NF/NEF.
9.	The UAV NF/NEF notifies QoS monitoring results to the USS. Optionally, if the monitored QoS exceeds the threshold, it may also include at which waypoints or 3GPP identifiers (e.g. TAI(s)) and a period of time, the QoS parameter exceeds the threshold.

[bookmark: _Toc43317514][bookmark: _Toc43374986][bookmark: _Toc43375447][bookmark: _Toc43801971][bookmark: _Toc43806237][bookmark: _Toc43806544]6.x.4	Impacts on services, entities and interfaces
Editor's note:  This clause captures impacts on existing and/or new 3GPP nodes and functional elements.
USS/UTM:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	Provides flight route information (e.g. waypoints) and its associated QoS reference/individual QoS parameter (e.g. the requested PER/bitrate/latency at each way point).
UAS NF/NEF:
-	Responds at which waypoints or 3GPP identifiers (e.g. TAI(s)) and a period of time, the QoS parameter can’t be met or the QoS parameter exceeds the threshold, to the USS/UTM.
SMF:
-	Determines the SMF determines whether the QoS parameters should be met at specific RAN node identifier(s)/TAI(s)/Cell Identifier(s) (and a period of time) based on the information received from RAN and/or NWDAF.

                       ******* End of 1nd change ********
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