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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	X
	Study 

	
	Normative – Stage 1

	
	Normative – Stage 2

	
	Normative – Stage 3

	
	Normative – Other*


* Other = e.g. testing

2.2	Parent Work Item
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	FS_UAV_Ph3
	SA1
	960017
	Study on UAV Phase 3



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	980012
	Further Architecture Enhancement for UAV and UAM
	XXXX

	
	
	

	
	
	

	
	
	



3	Justification
Advanced Air Mobility (AAM) seeks to integrate Unmanned Aerial Systems (UAS) and other aerial vehicles (e.g. electric Vertical Take Off and Landing - eVTOLs) into the National Airspace System. AAM includes Urban Air Mobility (UAM), for which SA2 developed initial enablers in Release 17 and 18, and which involves transporting persons and cargo above the traffic within a city, with aerial mobility in wider areas (suburbs, villages and small towns in the countryside as well as islands or communities separated by mountainous regions and rivers). Enabling AAM is the next step in supporting the aviation vertical by 3GPP, in order to provide a complete set of tools for aerial vehicles and the UTM infrastructure to provide reliable and safe BVLOS operations. 
ICAO, FAA, JARUS (Joint Authorities for Rulemaking on Unmanned Systems), and other regulatory bodies have been defining the concept of Command and Control Connectivity Service Provider (C2CSP) and associated requirements and expectations for providing and managing C2 connectivity for aerial vehicles. ACJA has published a “Landscape Whitepaper on UAS Cellular Ecosystem”(1) identifying the building blocks for the deployment of C2CSPs using cellular technologies. Identifying how to enable the C2CSP concept with 3GPP tools is the next steps in ensuring the UAS cellular ecosystem is completely defined based on 3GPP technologies.  
In order to build on features developed for UAVs since Release 15 and to leverage the existing building blocks, SA1 in Release 19 is introducing a set of requirements to support the following:
-	enabling 5G network to provide further functionality for supporting UTM in flight mission planning, approval and flight monitoring to ensure minimization of risk of flight. This includes utilizing detailed location information to optimize the UAV fight path scheduling based on UAV tracking and propose flight path optimization to the UTM. 
-	enabling UTM to plan and monitor the UAV connection to the network. SA1 has identified a set of tools developed by ACJA in “ACJA Interface for Data Exchange between MNOs and the UTM Ecosystem: Network Coverage Service Definition v1.00” (https://www.gsma.com/iot/wp-content/uploads/2021/02/ACJA-NetworkCoverage-Service-Definition-v1.00.pdf) for interfacing the UAV traffic management systems with the MNO network to collect additional data from connectivity providers. These tools match the QoE planning and monitoring defined in SA1 requirements but are not supported by network exposure mechanisms defined in 3GPP. 
-	enabling MNOs to support the UTM in detection of UAVs without authorization. 
-	enabling network-based mechanisms for DAA that can operate independently or in conjunction with traditional mechanisms of Detect and Avoid (DAA) between UAVs. Network-based DAA can leverage information gathered or generated by the 5GS (e.g. leveraging sensing capabilities) and provided to the UTM so that, e.g., collision warning can be notified by the UTM with network assistance.

4	Objective
[bookmark: _Hlk85617161]The aim of this study work is to investigate and identify potential architecture and system level enhancements to further evolve the functionalities for the AAM aerial vehicles ecosystem. Specifically, the objectives include: 
· WT#1: Enhance NEF services to support data services (e.g. service exposure) between MNOs and UTM functions to support intelligent pre-mission flight planning, in-mission flight monitoring, interfacing with UTM infrastructure (e.g. supporting multiple USS serving different geographical areas), and QoE estimation and planning
· WT#2: Enable network-assisted/ground-based DAA solutions that leverage information collected and generated in the 5GS (e.g. input from sensing and other potential "sensors" in RAN and UEs), and leverage service exposure and edge computing to provide aerial UEs and UTM with tactical deconfliction solutions​. The solution shall co-exist with and leverage, to the extent possible, Direct DAA solutions considered in Release 18.
· WT#3: study enhancements to multi-PLMN connectivity for connectivity redundancy to improve connection reliability based on SA1 requirements. The work will build upon ATSSS features in previous releases and leverage Release 19 work on ATSSS.​
· WT#4: Study support of the C2CSP model, considering existing 3GPP solutions and potentially extensions (e.g. IMS DC and IMS framework).​

TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	1
	0.5
	No
	

	WT#2
	1.5
	1
	Maybe
	

	WT#3
	1
	0.5
	Maybe
	

	WT#4
	1.5
	1
	No
	



Total TU estimates for the study phase: 5
Total TU estimates for the normative phase: 3
Total TU estimates: N + M = 8


5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	23.xyz
	Study on architecture enhancements for Advanced Air Mobility in Cellular Environment
	TSG#103
Mar. 2023
	TSG#104
Jun. 2024
	Faccin, Stefano, Qualcomm Incorporated, sfaccin@qti.qualcomm.com 

	
	
	
	
	
	



	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	

	
	
	
	



6	Work item Rapporteur(s)
Faccin, Stefano, Qualcomm Incorporated, 
sfaccin@qti.qualcomm.com 

7	Work item leadership
SA2 

8	Aspects that involve other WGs
The following aspects involving other WGs may arise related to this SID:
-     Security aspects
-     RAN aspects

9	Supporting Individual Members
	Supporting IM name

	Qualcomm Incorporated

	

	

	

	

	




(1) https://www.gsma.com/iot/resources/landscape-whitepaper-on-uas-cellular-ecosystem/
