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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Study of Further Architecture Enhancement for UAV and UAM
Acronym: FS_AEUA
Unique identifier: 
{A number to be provided by MCC at the plenary}
Potential target Release: Rel-18
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Classification of the Work Item and linked work items

2.1
Primary classification
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

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

	ID_UAS
	SA WG1
	810049
	Remote Identification of Unmanned Aerial Systems


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

	Unique ID
	Title
	Nature of relationship

	820011
	Study on supporting Unmanned Aerial Systems Connectivity, Identification, and Tracking
	The study analyzed and concluded on UAV connectivity, identification, and tracking.

	900014
	(Stage 2 of) Support of Unmanned Aerial Systems Connectivity, Identification, and Tracking
	SA2 WID created the basic supporting mechanisms for the UAS ecosystem


3
Justification

SA1 TS 22.125 Rel. 17 has defined new requirements not covered by 3GPP SA2 work in ID_UAS in release 17. A gap analysis is needed to identify which requirements need to be supported, including:

-
providing means to USS to request and obtain real-time status information of a UAV regarding the communication link status and information regarding the service status (information of whether the communication service to the UAV can be provided with a certain QoS by the network) for UAVs in a certain geographical area and/or at a certain time (see R-6.2-001, R-6.2-002, R-6.3-002).
-
Monitoring by USS/UTM of the C2 communication with required QoS for pre-defined C2 communication models (see R-6.5.003).

NOTE: Aerial Joint Connectivity (ACJA), a joint GSMA-GUTMA activity, has defined in deliverable “ACJA – WT2: Interface for data exchange between MNOs and UTM ecosystem - NetworkCoverage Service Definition” a set of interfaces/services required for this purpose, which should be considered as input for the work.

SA1 requirements and the work being done in the aviation industry is applicable to traditional UAVs, but also to Urban Air Mobility (UAM) scenarios being standardized and regulated. 

ACJA is defining the model for UAV-UAV Controller where the UAV Controller is outside the 3GPP system or a 3GPP UE, which was not considered in Rel. 17 FS_ID_UAS due to lack of a defined model. SA2 should adopt the model to ensure it is supported by the 3GPP system.

Rel. 17 FS_ID_UAS did not address the support of UAV-to-UAV communications using PC5. The original Rel. 17 SID for UAS included the use of PC5 in “Study how the 3GPP system can provide support for UAV to UAV and UAV to ground identification and tracking of UAVs”, but was deprioritized from rel.17 in TSG SA#86. The adoption of PC5 solutions for Broadcast Remote Identification would enable re-using 3GPP technologies for enabling this important building block in the deployment of UAVs and UAM for BVLOS. 
R17 ID_UAS did not fully address the support for 5GS-EPS interworking for UAS. The existing 5GS-EPS interworking mechanism doesn't support UAS unique procedures such as UUAA. Considering the network coverage realities and various 5G deployment options, 5GS-EPS interworking is important for smooth BVLOS UAV operations.

Moreover, the aviation industry is developing advanced requirements for Detect And Avoid (DAA) solutions in a variety of aviation groups, and ACJA is defining the model for the use of PC5 for DAA, to enable UAV-to-UAV communications to support DAA solutions to ensure safe co-existence of UAV and UAM in congested airspaces, considering both in-coverage and out-of-coverage scenarios and inter-PLMN scenarios. TS 22.125 supports these scenarios with requirements R-5.2.2-001, and R-5.2.2-004 to R-5.2.2-0011.
The aviation industry (e.g. ACJA) is analysing use cases and defining MOPS (Minimum Operating Performance Requirements) for simultaneous connectivity of a UAV to multiple PLMNs, as a way to achieve better command and control resilience and robustness. 3GPP has already defined solutions for supporting connectivity to multiple PLMNs, and a gap analysis is required to identify whether any gaps exist and how the existing solutions can support the aviation community requirements.

The aviation industry (e.g. ACJA) is also defining a model for different types of UAV categories and mission types, to identify service differentiation between such categories and mission types, and provide input to 3GPP as to what are the requirements for differentiating the services provided to UAVs and UAM devices. A gap analysis is required to identify whether any gaps exist with respect to the use cases and requirements defined by the aviation industry and how existing 3GPP solutions for service differentiation and prioritizing various types of UE can support the aviation community requirements. Therefore, it is necessary to have some study on the needed architecture enhancements to EPS and 5G system to support the identified new requirements.
4
Objective

The aim of this study work is to investigate and identify potential architecture and system level enhancements for 5GS and EPS to support additional scenarios and requirements for UAV (Uncrewed Aerial Vehicles) and UAM (Urban Air Mobility). 
Specifically, the objectives include: 

- 
Gap analysis of the existing EPS and 5GS features and functionalities for the support of service requirements identified by SA1.

-
Ensure the 3GPP system supports the model defined by the aviation industry where the UAV Controller is a 3GPP UE or outside the 3GPP system
- 
Study the gaps and system architecture enhancements required to:
-
support Broadcast Remote Identification via PC5;

-
support Detect And Avoid (DAA) via PC5;

-
support 5GS-EPS interworking for UAV

-
support of simultaneous connectivity to multiple PLMNs, leveraging existing 3GPP solutions
-
support of service differentiation and prioritization for different UAV/UAM categories and mission types

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#
	Remarks

	Internal TR
	23.xyz
	Study on architecture enhancements for uncrewed aerial systems and urban air mobility
	TSG#95
Mar. 2022
	TSG#96
Jun. 2022
	


	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)

Stefano Faccin
sfaccin@qti.qualcomm.com 

7
Work item leadership

SA2 
8
Aspects that involve other WGs
SA3 for the Security aspects, RAN for the RAN related issues.
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Supporting Individual Members

	Supporting IM name

	Qualcomm Incorporated 
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