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The SA2 study of further architecture enhancements for uncrewed aerial systems and urban air mobility, FS_UAS_Ph2, was approved at SA#94-e.
The scope, the specification-number and the title of the corresponding SA2-TR for UAS_Ph2 is aligned in 3GPP TR 23.700.55 v 0.2.0.

* * * *   Start of changes   * * * *
[bookmark: clause4][bookmark: _Toc88695510][bookmark: _Toc88695511]1	Scope
The present document analyze requirements and identify key issues and develop potential enhancements to the UAS application architecture. The study includes identification of potential enhancements to the UAS architecture, potential enhancements to the Service Enabler Architecture Layer (SEAL) and corresponding application requirements.
The study bases its work on the existing stage 1 work within 3GPP related to UAS as specified in 3GPP TS 22.125 [2].
The conclusions of the study will be aligned with 3GPP TR 23.700-58 [6].
Editor's note:	The study will also take into consideration the related study on enhancements to the system architecture developed by SA2.
The recommendations from the study include solutions for the UAS architecture and SEAL that will be considered for normative work.
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 22.125: "Uncrewed Aerial System (UAS) support in 3GPP".
[3]	3GPP TS 23.255: "Application layer support for Uncrewed Aerial System (UAS); Functional architecture and information flows".
[4]	3GPP TS 23.256: "Support of Uncrewed Aerial Systems (UAS) connectivity, identification and tracking".
[5]	3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows".
[6]	3GPP TR 23.700-58xyz: "Study onof further architecture enhancements for uncrewed aerial systems and urban air mobility".
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4.1	Key issue #1: Direct communication between UAVs
In the current version of 3GPP TS 23.255 [3], the UAVs (UAV – UAV and UAV – UAV-C) communicate over Unicast Uu. Communication over a direct link between the UAVs can improve performance and connectivity. Enhanced PC5 is the expected solution for direct communication between UAVs.
Solutions for direct communication between UAVs is based on and must be coordinated with the work outlined by 3GPP TR 23.700-58xyz [6].
It is required to study the following:
a)	How the UAE layer can be enhanced to support usage of direct communication between UAVs.
[bookmark: _Toc88695518]4.2	Key issue #2: Support for multi-USS deployments
In the current version of 3GPP TS 23.255 [3], it is assumed that the UE communicate with a single USS/UTM during a flight. However, it is not unlikely that a single flight can span the service area of more than one USS/UTM.
In some scenarios, a UAS can be served by more than one USS, or by more USSs in a USS network. A USS network can be considered a set of connected USSs for exchanging information and sharing relevant details to ensure shared situational awareness for UTM participants. USSs could have several geographic areas and times for which they are providing services.
It must be secured that change of USS/UTM during an ongoing session (flight) is supported by the UAE layer. In multi-USS scenarios, each USS can also be located in different clouds and potentially deployed at the edge.
Solutions for UAE layer support for UAS operation in multi-USS deployments must be coordinated with the work outlined by 3GPP TR 23.xyz [6].
The key issue will investigate:
[bookmark: _Hlk88083319]a)	Whether and how the UAE layer can be enhanced to support change of USS/UTM during flight.
b)	Whether and how the UAE layer needs to be enhanced to assist the traffic steering of UAS application traffic to different DN/EDN to avoid application service disruption while in-flight.
NOTE:	Liability/legal responsibility for UAV operation stays with UTM/UAS operator.
[bookmark: _Toc25612827][bookmark: _Toc25613530][bookmark: _Toc25613794][bookmark: _Toc27647752][bookmark: _Toc82472222][bookmark: _Toc82473767][bookmark: _Toc82473829][bookmark: _Toc88695541]* * * *   Next change   * * * *
9.2.1	General
All the key issues, solutions and architecture enhancements specified in this technical report are listed in Table 9.2.1-1.
Table 9.2.1-1 provides a mapping of the key issues to the related solutions. It also indicates whether the solution requires enhancement to the Release-17 architecture and lists the dependencies on other working groups.
Table 9.2.1-1 Key issue and solutions 
	Key issues
(evaluation clause reference)
	Solution
	Architectural enhancement

(clause reference)
	Enhancements required
	Dependency on other working groups

	KI #1 Direct communication between UAVs
	
	
	
	SA2

	KI #2: Support for multi-USS deployments
	
	
	
	SA2

	KI#1: <title>
	Solution #x: <title>
	6.x
	Architecture / None
	<WG>

	
	Solution #y: <title>
	6.y
	Architecture / None
	<WG>
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