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1.  Introduction
The purpose of this document is to present the current status of the Rel-18 work on Phase 2 for UAS, UAV and UAM (FS_UAS_Ph2), to assess the expected CT impacts and to discuss the objectives.
2.  SA2 status
A Rel-18 WID on UAS_Ph2 was agreed at SA2#, and SA2 study has concluded 100% at the same meeting. There are 3 key issues and 7 solutions documented in TR 23.700-58. Here are the summary of conclusion.
2.1 Conclusion of Key issue #1 (Transport C2 communication over PC5 interface)

Unicast comm over PC5 is supported, based on ProSe Direct Comm with following modification:

· ProSe Service Info to C2 Communication Service
· ProSe ID to C2 communication service ID, which may be pre-configured or derived from CAA-level UAV ID

Both UE-oriented and Service-oriented unicast link establishment are supported for C2 communication over PC5.

Observation 1) C2 communication is supported by PC5 direct communication 

For C2 communication over PC5, UAV-C may be pre-paired or dynamically paired.

However, it is FFS Whether to support restricted 5G ProSe Direct Discovery.

Observation 2) Whether to use PC5 direct discovery for UAV-C pairing is FFS by SA2

Two types of Authorization of C2 comm over PC5 (prior to direct communication over PC5) are supported:
· Authorization based on provisioned policy in UAV (based on ProSe authorization as specified in TS 23.304)
· During C2 authorization procedure (based on the procedure specified in TS 23.256)

Observation 3) C2 authorization procedure needs to be enhanced for the authorization of C2 comm. over PC5. 

2.2 Conclusion of Key issue #2 (Support of Broadcast Remote ID)

Solution 5 (U2X over PC5) is adopted for normative phase. U2X over PC5 is applicable for both UAV registered to MNO and the UAV operating Out of Coverage.
Solution 5 is about PC5 broadcast communication for BRID(Broadcast Remote ID) and for DAA(Detect And Avoid) with utilizing U2X policy as same principle as V2X/ProSe. 

Following impacts have been identified for solution 5.

	UE impact
	AMF impact
	Other NFs

	- Report the U2X Capability (including DAA Capability) and PC5 Capability for U2X to 5GC over N1 reference point.

- Indicate U2X Policy Provisioning Request in UE Policy Container for UE triggered U2X Policy provisioning.

- Receive the U2X parameters from 5GC over N1 reference point.

- Procedures for U2X communication over PC5 reference point.

- Configuration of parameters for U2X communication
	- Obtain from UDM the subscription information related to U2X and store them as part of the UE context data.

- Select a PCF supporting U2X Policy/Parameter provisioning and report the PC5 Capability for U2X to the selected PCF.

- Obtain from PCF the PC5 QoS information related to U2X and store it as part of the UE context data.

- Provision the NG-RAN with indication about the UE authorization status about U2X communication over PC5 reference point.

- Provision the NG-RAN with PC5 QoS parameters related to U2X communication.


	- PCF: In addition to the functions defined in TS 23.501 [2], the PCF includes the functions described in 23.287 [9] to provision the UE and AMF with necessary parameters in order to use U2X communication.

- UDM: Subscription management for U2X communication over PC5 reference point. The UE subscription data types are extended according to the following table.

- U2X Application Server: implements a subset of the V2X AS functionality specified in TS 23.287 with AF functionality including U2X service parameters provisioning; the U2X AS provides the 5GC and the UAV UE (possibly via the UAVC) with parameters for U2X communications over PC5 and Uu reference points.

- UDR: In addition to the functions defined in TS 23.501 the UDR stores U2X service parameters.

- NRF: In addition to the functions defined in TS 23.501, the NRF performs PCF discovery by considering U2X capability.

- NEF: for U2X AS, the NEF supports U2X service parameters.




Observation 4) U2X(UAV-to-Everything) communication is used for BRID, and the necessary impacts on UE/AMF/PCF/UDM/UDR/NEF/AF are identified. 

Solution 3 for using MBS location dependent broadcast service is concluded for Key issue #2, however, it is not clear at this moment what would be stage-3 specification impact. 
Observation 5) Stage-3 work needs to wait stage-2 work on MBS location dependent broadcast service for BRID. 

Other than that, Security of U2X will be addressed by SA3 and RAN impact for PC5 is expected. 
2.3 Conclusion of Key issue #3 (Support of DAA mechanism in 3GPP system)

To support DAA using U2X communication, solution 5 was adopted as baseline.
Unicast/Broadcast mode PC5 communication is supported for DAA.

Observation 6) U2X(UAV-to-Everything) communication is used for DAA, and the necessary impacts on UE/AMF/PCF/UDM/UDR/NEF/AF are identified. 

Detection and resolution of collision is locally performed, and report of collision status is application layer scope.

Solution 7 was concluded: NW-based DAA solution is applicable for specific area. Solution 7 proposed to use PC5 direct discovery procedure for AAM(Area Airspace Manager)-UAS communication, but the normative impact on the existing feature has not been identified yet.
Observation 7) Stage-3 work needs to wait stage-2 work on AAM-UAV direct discovery procedure. 

2.4 Summary of conclusion

Observation 1) C2 communication is supported by PC5 direct communication 

Observation 2) Whether to use PC5 direct discovery for UAV-C pairing is FFS by SA2

Observation 3) C2 authorization procedure needs to be enhanced for the authorization of C2 comm. over PC5. 

Observation 4) U2X(UAV-to-Everything) communication is used for BRID, and the necessary impacts on UE/AMF/PCF/UDM/UDR/NEF/AF are identified. 

Observation 5) Stage-3 work needs to wait stage-2 work on MBS location dependent broadcast service for BRID. 

Observation 6) U2X(UAV-to-Everything) communication is used for DAA, and the necessary impacts on UE/AMF/PCF/UDM/UDR/NEF/AF are identified. 

Observation 7) Stage-3 work needs to wait stage-2 work on AAM-UAV direct discovery procedure. 

According to observation 1, 4 and 6, it is necessary to define new specification for U2X communication. Although it should be based on 5G_ProSe, the dedicated specification would achieve vertical friendly standard works for UAS eco-system because C2 communication, BRID, and DAA are the dedicated features for UAS application.
3.  Timeline to start discussing CT WID
Given that a stage-2 WID is agreed by SA2 in the last Oct meeting, and the noramtive work starts in Nov meeting, it is right time for a CT WID to be agreed. Next CT1 meeting will be in Feb. 2023, so CT1 can make progress with the normative stage-2 specification to be made by SA2 in the meantime.
