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1.	Introduction
[bookmark: _Hlk64399237]The UASAPP study work has been carried out in stage 2 and completed by the approval of 3GPP TR 23.755 within the Rel-17 version of 3GPP specifications. The conclusions of 3GPP TR 23.755 provide a good overview of what is to be continued into normative phase and impacts to other working groups. The normative work in Stage 2 has started and is being specified in 3GPP TS 23.255. This work impacts interfaces and services under CT WGs responsibility and the related stage 3 work should be implemented within Rel-17.
This proposal aims at providing a first analysis of the expected CT work to support UASAPP and implement the associated Stage 2 requirements.
2.	Discussion
Based on 3GPP TS 23.255 V0.3.0, only subclause 6.1.2.1 (Communications between UAVs within a geographical area using unicast Uu) is specified. It impacts:
· U1-AE interface (UAE client - UAE server): the UAE client communicates with the other UAVs in a location range via the UAE server using unicast Uu; and
· SEAL-S interface (UAE server – SEAL LMS): the UAE server gets UAVs information in a range of UAV location.

Based on 3GPP TR 23.755 V2.0.0 and the agreement reached in SA6 on the normative work on UASAPP, the following aspects are impacted:

	Key Issue
	Solution
	Impact Analysis

	#1: Usage of SEAL
	3: Support for supplementary UE location
	· SEAL-S interface:
· The USS/UTM registers supplementary UE location info to the SEAL LMS with the UAV and UAV-C information and the requested supplementary UE location information (e.g. additional location information, accuracy information, 3GPP location information like cell ID, network positioning information);
· The SEAL LMS sends a response indicating the supplementary UE location information;
· the SEAL LMS reports the UE location with supplementary information.
· SEAL-Uu interface: The SEAL LMC sends location report with supplementary information to SEAL LMS;
· T8/N33: The SEAL LMS retrieves the location information with supplementary information from the 5GC.

	
	5: Support for C2 QoS Provisioning
	In SA6 TR 23.755 section "9.4.2	Overall evaluation of Key issue#1" it is indicated that Solution#5 requires SEAL enhancements while in section "9.1	Key issues to solutions mapping", Solution#5 is not proposed for KI#1. This misalignment needs to be resolved in SA6 first.

	
	12: Support on Real-time UAV Connection Monitoring and Location Reporting
	· SEAL-S interface:
· The UAE server requests network connection status from NRM-S and SEAL NRMS reports the network connection status (loss, unstable or resumed) to the UAE server;
· The UAE server fetches the last know location (including the location timeliness) from SEAL LMS.
· SEAL-UU interface: the SEAL NRMS detects connection loss or status with NRMC


	#2: Broadcast communications
	2: Broadcast communications
	No impact

	
	13: Communications between UAVs within a geographical area
	· U1-AE interface (UAE client - UAE server): The UAE client communicates with the other UAVs in a location range via the UAE server using unicast Uu;
· SEAL-S interface (UAE server – SEAL LMS): The UAE server gets UAV(s) information in a range of UAV location.

	#3: UAV location information
	1: Network assisted positioning for USS/UTM
	· SEAL-S interface: The USS/UTM at any time sends a UAS Positioning Assistance Request to the UCF (can be implemented into SEAL LMS) including an identifier of the UAV, required positioning or tracking quality requirements; provides the UAV location information based on network positioning measurements to the requesting USS/UTM.
· Nnef：The UCF requests location information from 5GS via NEF.
Editor’s Note: whether U1-AE or U1-APP interface is impacted to provide the UAV positioning reports from the UAS Client to USS/UTM is FFS.

	
	3: Support for supplementary UE location
	See key issue#1

	
	12： Support on Real-time UAV Connection Monitoring and Location Reporting
	See key issue#1

	#4: Capability exposure of UAS related information
	11: Capability exposure using CAPIF
	The UAE server (acts as AEF) is responsible to expose UAE capabilities towards the USS/UTM via Us.

	#5: UAV Application Server QoS Provisioning
	4: Support for coordinated QoS provisioning for network-assisted C2 communication
	· U1-AE interface: The communication between the UAE client and the UAE-S for the management of QoS for the C2 application session;
· About QoS status notification to the UAE-S, there are two ways: (1) event trigger from the 5GC (SMF/NEF) (T8/N33 interface invovled); and (2) event trigger from the the UAE client (U1-AE interface invovlded). SA6 is still discussing which way will be used to manage the QoS for the C2 application session. It could be possible both ways can be supported in the normative work;
· Rx/N5 interface: UAE server may use Rx/N5 to update PCC rules for the PDU session used for the C2 communication.

	
	5: Support for C2 QoS Provisioning
	· SEAL-S interface: the UAE server sends group create request to the SEAL GMS without a pre-assigned group ID; The SEAL GMS creates a group ID;
· Solution#5 does not seem to provide any enhancements on UASAPP, since it mainly uses SEAL services to support the QoS monitoring/provisioning and modification.

	
	8: QoS requirement retrieval during C2 connectivity establishment
	Not considered here as Solution#8 is dependent on 5GC capability for PDU session establishment by using AF functionality for fetching the Application QoS requirement, and such 5GC procedure is the responsibility of SA2. The normative work for solution#8 cannot be completed unless SA2 specify the related 5GC capability.

	#6: Switching and selecting C2 communication modes
	6: Selection and switching between Network‑Assisted/Direct and USS/UTM navigated C2 communication
	· Us interface: The UAE server exposes a new service to the USS/UTM for the selection and switching modes;
· U1-AE interface: 
· The UAE server will provide the policy on selection and switching modes to the UAE client. The UAE client will execute the policy for the handling of C2 communication link selection and notify the UAE Server about the applicable and active C2 communication links;
· The UAE Client notifies the UAE Server when detecting a C2 switching condition based on policy.

	
	7: Selection and switching between Network-Assisted and Direct C2 communication
	

	
	9: Support for dynamic C2 mode switching between direct and network-assisted
	

	#7: USS/UTM provisioning via U1 reference point
	14: Provisioning UAS service information 
	Further inputs from SA6 are needed.

	#8: UAS identification usage in application layer architecture
	10: Support for UAS identification usage in application layer architecture
	· SEAL-S interface: When a new UAS is recognized and the UAS is a member of a group of SEAL GMS, the UAE server updates the group membership to the SEAL GMS.
Editor’s Note:	 It’s FFS whether U1-AE interface is impacted for the UAE server to recognize a new pair of UAV and UAV-C by the new CAA-level UAV ID.

	#9: Media session monitoring and management
	15: Support for UAS media application session management
	No clear impacts foreseen for the time being.

	#10: UAS Application Enabler Layer and Edge Enabler Layer alignment
	16: UAE layer alignment with Edge Enabler Layer
	The EES acts as the CCF, the UAE server acts as the AEF, the UASAPP APIs can be invoked by the EAS.

	#11: Support to reporting of UAV real-time monitoring status information
	17: Support for reporting of UAV events to USS/UTM
	One alternative:
· Us interface: The USS/UTM subscribes the UAV events (loss of connectivity, Communication Failure, misbehaving UAVs etc.) to the UAE server;
· The UAE server will subscribe the events to the 5GC via MonitoringEvent and AnalyticsExposure services.

Another alternative:
· SEAL-S interface: The USS/UTM may directly subscribe the UAV events (loss of connectivity, Communication Failure, misbehaving UAVs etc.) from the SEAL.

A suitable way forward (e.g. to use which alternative) will be discussed during normative phase.

	#12: Track UAV location deviation
	18: Monitor UAV location deviation
	One alternative:
· Us interface:
· The USS/UTM requests the UAE server to monitor the geographic area of the UAV;
· The UAE server notifies the USS/UTM if the current location information is not present in the predetermined geographic area, along with current location information of the UAV.
· The UAE server in turn subscribes for UAV's location information from NEF and from the SEAL LMS;

Another alternative:
-	SEAL-S interface: UAS server or USS/UTM directly consumes the UAV Location service from SEAL LMS:
-	SEAL-Uu interface: SEAL LMS fetches the UAV's current location from the location management client of the UAV.

A suitable way forward (e.g. to use which alternative) will be discussed during normative phase.



3.	Proposal
[bookmark: _GoBack]Huawei proposes to establish a new WID on UASAPP (cf. proposal in C1-212023 / C3-212213) to specify the stage 3 normative work in CT WGs.
