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[bookmark: foreword][bookmark: _Toc100874963]
Foreword
[bookmark: spectype3]This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall		indicates a mandatory requirement to do something
shall not	indicates an interdiction (prohibition) to do something
The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should		indicates a recommendation to do something
should not	indicates a recommendation not to do something
may		indicates permission to do something
need not	indicates permission not to do something
The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can		indicates that something is possible
cannot		indicates that something is impossible
The constructions "can" and "cannot" are not substitutes for "may" and "need not".
will		indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
will not		indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document
might	indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
might not	indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document
In addition:
is	(or any other verb in the indicative mood) indicates a statement of fact
is not	(or any other negative verb in the indicative mood) indicates a statement of fact
The constructions "is" and "is not" do not indicate requirements.
[bookmark: introduction][bookmark: _Toc100874964]Introduction
As part of Rel-17, 3GPP TS 23.255 [3] specified the overall application layer architecture to enable application support for UAS applications over 3GPP networks, generic support for UAS applications were specified in the SEAL layer as outlined in 3GPP TS 22.434 [5], while general UAS-related aspects for the 3GPP-architecture were specified in 3GPP TS 23.256 [4].
In Rel-18, the UAS application layer architecture requires enhancements to further improve and enhance functionality in 3GPP for improved support assisting the aviation industry.
[bookmark: scope][bookmark: _Toc100874965]
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].The recommendations from the study include solutions for the UAS architecture and SEAL that will be considered for normative work.
[bookmark: references][bookmark: _Toc100874966]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 23.700-58: "Study of further architecture enhancements for uncrewed aerial systems and urban air mobility".
[7]	3GPP TS 23.304: "Proximity based Services (ProSe) in the 5G System (5GS)".
[8]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[bookmark: definitions][bookmark: _Toc100874967]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc100874968]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc100874969]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Hlk83975617][bookmark: _Toc100874970]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
DN	Data Network
EDN	Edge Data Network
LUN	Local USS Network
SEAL	Service Enabler Architecture Layer 
UAE	UAS Application Enabler
UAS	Uncrewed Aerial System
UAV	Uncrewed Aerial Vehicle
UAV-C	Uncrewed Aerial Vehicle-Controller
USS	UAS Service Supplier
UTM	UAS Traffic Management

[bookmark: clause4][bookmark: _Toc100874971]4	Key issues
[bookmark: _Toc100874972]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 23.700-58 [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: _Toc100874973]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 23.700-58 [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: _Toc100874974]4.3	Key issue #3: Coordination between Uu and PC5 for direct UAV-to-UAV or UAV-to-UAV-C communication
In the current version of 3GPP TS 23.255 [3], the UAVs (UAV – UAV and UAV – UAV-C) can communicate over Unicast Uu interface. Besides this, ProSe/PC5 Communication over a direct link mentioned in 3GPP TS 23.304 [7] can also be a solution for communications between UAVs. Communication over Uu and PC5 can be used in parallel between UAVs for redundancy or for different kinds of service scenarios. In some cases, the UAV needs to distinguish which traffic use which kind of interface. In addition, the mechanisms for communications between UAVs using multicast/broadcast Uu and ProSe/PC5 scenarios need further study.
Solutions for coordination between Uu and PC5 is based on and must be coordinated with the work outlined by 3GPP TR 23.700-58 [6].
Therefore, it is required to study the following:
a)	How the UAE layer can be enhanced to make coordination between network based communication (Uu) and direct communication (PC5) for communications between UAVs or between UAV and UAV-C.
[bookmark: _Toc100874975]4.x	Key issue #x: <Title>
This clause describes the key issue with a suitable title. Please provide a high-level description of the key issue along with a list of open issues.
[bookmark: _Toc100874976]5	Architecture requirements
[bookmark: _Toc100874977]5.1	General
This clause provides a general description of enhancements to the architecture requirement and its enhancements.
[bookmark: _Toc100874978]5.2	Requirements
This clause lists the architecture requirements.
[bookmark: _Toc100874979]6	Architecture
[bookmark: _Toc100874980]6.1	General
This clause provides a general description of the architecture and its enhancements.
[bookmark: _Toc100874981]6.2	Architecture enhancement #x: <Title>
This clause provides an architecture enhancement to the UAS application architecture based on the Rel-17 architecture.
[bookmark: _Toc100874982]7	Solutions
[bookmark: _Toc100874983]7.1	General
This clause provides a general description of the solutions.
[bookmark: _Toc100874984]7.2	Mapping of solutions to key issues
Table 7.2-1 Mapping of solutions to key issues
	
	KI #1
	KI #2
	KI #3
	KI #4

	Sol #1
	
	X
	
	

	Sol #2
	
	X
	
	



[bookmark: _Toc82472211][bookmark: _Toc82473756][bookmark: _Toc82473818][bookmark: _Toc100874985]7.3	Solution #1: Change of USS during flight
[bookmark: _Toc100874986]7.3.1	Architecture enhancements
None.
[bookmark: _Toc100874987]7.3.2	Solution description
[bookmark: _Toc100874988]7.3.2.1	General
This solution aims to address the gaps identified in Key Issue #2 "Support for multi-USS deployments".
The solution covers registration of the UAE clients and the UAE servers multi-USS capabilities to the USS, provision of the capabilities and policies of the USS to the UAE client and the UAE server, and assistance by the UAE layer at change of USS.
The functions of the USS are out of scope of the solution.
[bookmark: _Toc100874989]7.3.2.2	Registration of multi-USS capabilities
Pre-conditions:
-	The UAE client has discovered the UAE server and is aware of the address of the UAE server (e.g., FDQN).
NOTE:	How the UAE client is provisioned with the UAE server information is outside the scope of the current document.
-	The UAV has already been assigned with the UAV ID.


Figure 7.3.2.2-1: Registration of multi-USS capabilities of UAE client and UAE server
1.	The UAE client sends a registration request to the UAE server. The UAE client includes its Multi-USS capabilities.
2.	The UAE server performs authentication and authorization check (e.g., based on pre-provisioned security information or by interacting with UAS application specific server (e.g., USS/UTM)).
3.	The UAE server sends a registration response to the UAE client indicating success or failure of the registration.
[bookmark: _Toc100874990]7.3.2.3	Provision of multi-USS capabilities
[bookmark: _Toc100874991]7.3.2.3.1	Multi-USS management
Figure 7.3.2.3.1-1 illustrates the procedure where the UAE server receives an application request for managing the multi-USS capabilities to the UAE server.
Pre-condition:
-	The UAV has received its UAS ID from the UAS application specific server.
-	The UAV has performed the UAS UE registration procedure.


Figure 7.3.2.3.1-1: Multi-USS management procedure
1.	The UAS application specific server sends to the UAE server a Multi-USS management request with the USS policies. The UAE server receives a Multi-USS management request from a serving USS for managing the support for multi-USS. The request includes the UAV (UAE client) identification information and Multi-USS configuration parameters. The configuration includes: list of allowed USSes information (e.g. FQDN), current serving USS information, USS-change-initiation information (whether the UAE layer can initiate change of USS), a Multi-USS support policy (when/how to initiate a change of USS). The UAE server stores the Multi-USS support configuration parameters in the UAE client context. In the case of removal of Multi-USS configuration parameters for a USS from the UAE server, then the request shall include the UAV identifier and a USS identifier (e.g. FQDN) for the USS that will be removed.
2.	The UAE server sends to the UAS application specific server a Multi-USS management response with a positive or negative acknowledgement of the request.
3.	UAE server executes the multi-USS configuration according to clause 7.3.2.3.2.
4.	After successful execution of USS management configuration, the UAE server notifies the UAS application specific server with a Multi-USS management complete based on the configured capabilities of the UAE client and the UAE server.
[bookmark: _Toc100874992]7.3.2.3.2	Multi-USS configuration
This procedure enables the configuration of the UAE client, based on a request from UAS application specific server (which can be the USS/UTM) to configure multi-USS capabilities to the UAE client.
Figure 7.3.2.3.2-1 illustrates the USS management configuration procedure.
Pre-conditions:
1.	The UAS UEs are connected to 5GS and authenticated and authorized by UAS application specific server as specified in clause 5.2 of 3GPP TS 23.256 [4].
2.	UAE server has established a UAE session with the respective UAE clients as the UAE clients are successfully registered to the UAE server.
3.	UAE server has performed the initiation of USS management capabilities as in clause 7.3.2.2.2.



Figure 7.3.2.3.2-1: Multi-USS configuration
1.	The UAE server sends a Multi-USS configuration request to the UAE client. The UAE client receives a Multi-USS configuration request from the UAE server that includes the Multi-USS configuration parameters. In the case of removal of Multi-USS configuration parameters for a USS from the UAE client, then the request shall only include a USS identifier (e.g. FQDN) for the USS that will be removed.
Editor's Note:	Further details on configuration, like e.g. removal of the complete multi-USS configuration, is currently not included in the solution.
2.	The UAE client stores or removes the Multi-USS configuration parameters as per the information received in step 1.
3.	The UAE client sends a Multi-USS configuration response to the UAE server.
[bookmark: _Toc100874993]7.3.2.4	UAE-layer assisted change of USS
Figure 7.3.2.4-1 illustrates the procedure where the UAE server initiates change of USS.
[bookmark: _Hlk99362194]Change of DN/EDN to avoid disruption while in flight due to change of USS is not covered by this solution.
Pre-conditions:
1.	UAE client and UAE server have indicated Multi-USS support.
2.	UAS application specific server has provided Multi-USS capabilities and policies to the UAE client and the UAE server.



Figure 7.3.2.4-1: UAE-layer assisted change of USS
1.	The UAE server receives a USS change request from a UAS application specific server. The request includes the UAV (UAE client) identification information, a new serving USS information and USS change authorization information (e.g. authorization token), USS change constraints parameters (e.g. delay or geo location/area threshold for change). The UAE server verifies that the request is authorized (e.g., Multi-USS capability is enabled, new USS part of the allowed USS list).
	Alternatively, the UAE server initiates the change of USS (i.e. on behalf of the USS) based on USS provided Multi-USS configuration parameters (e.g. USS-change-initiation parameter, Multi-USS support policy). If the UAE server is allowed to initiate a change of USS according to the Multi-USS configuration, the UAE server may select a new USS from the allowed USS list for the UAE client to connect to without reception of an USS change request from the UAS application specific server.
2.	The UAE server sends a USS change request to the UAE client including the new serving USS information. The UAE client initiates the communication with the new serving USS based on the USS change request and Multi-USS configuration parameters.
3.	Perform change of USS.
	If an emergency change of USS is deemed necessary by the UAE Client (e.g. sudden loss of contact with the serving USS), the UAE client initiates the change of USS (i.e. on behalf of the USS) based on USS provided Multi-USS configuration parameters. In this case, the steps 1-2 are not performed.
4.	The UAE client sends a USS change response/notification message indicating that a change of USS has been performed.
5.	The UAE server sends a USS change response/notification to the UAS application specific server indicating that a change of USS has been performed.
[bookmark: _Toc100874994]7.3.3	Solution evaluation
[bookmark: _Hlk62054614]Key Issue #2 outlines the following to be investigated further with respect to the impact on the application layer functional model for UAS:
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.
This solution fully addresses the bullet a) in Key Issue #2:
A summary of the UAE layer capabilities are:
1)	UAE server and UAE client provide support for application specific layer message exchanges related to change of USS/UTM during flight.
2)	UAE client change USS/UTM during flight as per Multi-USS configuration parameters.
NOTE:	Change of DN/EDN to avoid disruption while in flight due to change of USS is not covered by this solution.
The solution enables the USS/UTM to take or give back control of the change of USS/UTM from/to the UAE server and/or the UAE client at any time.
[bookmark: _Toc100874995]7.4	Solution #2: Support for USS re-mapping for a UAS
[bookmark: _Toc100874996]7.4.1	Architecture enhancements
None.
[bookmark: _Toc100874997]7.4.2	Solution description
[bookmark: _Toc100874998]7.4.2.1	General
This solution aims to address one of the gaps identified in Key Issue #2 "Support for multi-USS deployments".
The solution covers the assistance by the UAE layer at change of USS based on partially overlapping multi-USS deployments, based on UAV location tracking. UAE layer assists on the mapping and traffic steering of UAS traffic to different DNAI based on the deployment of the USSs in different edge/cloud networks.
In multi-USS scenarios, each USS can be physically located in different clouds, and it is also possible that a USS is deployed at the edge. In such multi-USS/LUN scenarios, the interaction with the communication network for supporting a UAS session which requires the interaction to more than one USS e.g due to UAV mobility to different geographical area covered by different edge cloud, needs to be specified.
One example is shown below, where USSs are deployed in different edges/clouds and are clustered in different LUNs. In these cases, the interaction with 5GS can be via different DNAIs, and the UAV/UAV-C can be travelling to any location which is allowed to be based on the UAV route and the UAS operator wishes/restrictions.


Figure 7.4.2.1-1: Example multi-USS deployment
[bookmark: _Toc100874999]7.4.2.2	Procedure
Figure 7.4.2.2-1 illustrates the procedure where the UAE server supports the change of USS.
Pre-conditions:
-	The UAV has performed the UAS UE registration procedure.
-	UAE client and UAE server have indicated Multi-USS support.


[bookmark: _Hlk99472681]Figure 7.4.2.2-1: UAE-layer assisted change of USS
1.	The UAE server has performed the USS management procedure of clause 7.3.2.3.1; however at the Multi-USS management request, UAE server also receives from UAS application specific server the USS service areas (geographical) for all allowed USSs, and optionally the USS to DNAI mapping and a USS list per given Local USS network (LUN).
NOTE:	If USS to DNAI mapping is not provided in step 1, it is assumed that such mapping is available / pre-configured at UAE server (e.g. mapping of geographical area to DNAI).
2.	The UAE server maps each USS with different topological areas based on the USS to DNAI mapping (based on step 1), for all USSs which are allowed for a target area where the UAV is allowed to fly (this for example can be within the LUN). Then it also maps and stores all pairs of <USS x, DNAI y> per LUN or for the areas of interest for the UAV (e.g. based on the allowable routes).
3.	The UAE server tracks the location of the UAV, by requesting on-demand location monitoring from SEAL LMS (acting as VAL server in procedure of clause 9.3.4 or clause 9.3.5 of 3GPP TS 23.434 [5]) or via subscribing for monitoring the UAV location deviation (discussed in clause 9.3.11 of 3GPP TS 23.434 [5]).
4.	The UAE server if detects an expected UAV location change to an area covered by a different USS (based on SEAL LMS monitoring subscription/request as in step 3), it generates a trigger event indicating that the UE moves to an area where the USS is overlapping with other USS or another overlapping USS within LUN area is not available.
If it is an overlap, the UAE server checks whether the performance of serving USS is expected to get impacted (e.g. by requesting DN performance analytics for the target area) or if the serving USS is not supported at target area, checks what is the best available USS and whether this can provide the same services. The criteria for the best available USS are mainly the location of the UAV, but it can be also the priorities of the USS (based on the policies received) at the target area and the capabilities (services) provided by the target USS to be equivalent.
5.	The UAE server sends to the UAS application specific server a trigger message indicating the recommendation for a USS change for the UAS and provides the target USS ID or just a need for changing USS. Alternatively, the trigger message indicates a UAV mobility event, based on steps 3/4.
6/7. The UAS application specific server, based on the trigger and after coordinating with source and target USSs (coordination is out of scope) sends to the UAS application specific server a USS change command message indicating the new USS information for the UAS.
8.	The UAE server translates this to a UP path change and interacts with NEF as AF for influence UP path (switching to target DNAI). In particular UAE server (acting as AF) checks whether it can serve the target DNAI corresponding to the target USS based on the mapping of USS to DNAI which was performed in step 3. This interaction with 5GC can be based on Nnef_TrafficInfluence_Update operation as discussed in 3GPP TS 23.502 [8] clause 4.3.6.3.
9.	The UAE server sends a USS change command to the UAV, indicating the UAV (UAE client) ID, a new serving USS information and optionally USS change authorization information.
10.	The UAE server receives a positive or negative acknowledgement for the USS change.
11.	The UAE server sends a USS change notification to the UAS application specific server upon successful USS change.
[bookmark: _Toc100875000]7.x.3	Solution evaluation
Editor's Note:	This clause will contain an evaluation of this solution.
[bookmark: _Toc100875001]7.x	Solution #x: <Title>
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631]This clause describes the solution and its evaluation with a suitable title. Please also update Table 7.2-1 and Table 9.2.1-1.
[bookmark: _Toc82472202][bookmark: _Toc82473747][bookmark: _Toc82473809][bookmark: _Toc100875002]7.x.1	Architecture enhancements
[bookmark: _Toc82472212][bookmark: _Toc82473757][bookmark: _Toc82473819][bookmark: _Toc365055][bookmark: _Toc82472203][bookmark: _Toc82473748][bookmark: _Toc82473810]This clause summarizes the architecture enhancements required by this solution – indicate the enhancement from clause 6 which is the basis for this solution if relevant. If no new enhancements are required compared to the Rel-17 architecture, indicate this by 'None'.
[bookmark: _Toc100875003]7.x.2	Solution description
[bookmark: _Toc82472204][bookmark: _Toc82473749][bookmark: _Toc82473811]This clause describes the solution in detail. Provide relevant description, procedures, information flows and APIs for the solution.
[bookmark: _Toc100875004]7.x.2.1	General
[bookmark: _Toc82472205][bookmark: _Toc82473750][bookmark: _Toc82473812][bookmark: _Toc100875005]7.x.2.2	Procedure
[bookmark: _Toc82472206][bookmark: _Toc82473751][bookmark: _Toc82473813][bookmark: _Toc100875006]7.x.3	Solution evaluation
This clause provides an evaluation of this solution.
[bookmark: _Toc82472215][bookmark: _Toc82473760][bookmark: _Toc82473822][bookmark: _Toc100875007]8	Deployment scenarios
[bookmark: _Toc82472216][bookmark: _Toc82473761][bookmark: _Toc82473823][bookmark: _Toc100875008]8.1	General
This clause provides a general description of the deployment scenarios.
[bookmark: _Toc100875009]8.x	Deployment scenario #x: <Title>
Provide an illustrative description of the deployment scenario.
[bookmark: _Toc100875010]9	Overall evaluation
This clause provides a summary of architecture enhancements and solution evaluations.
[bookmark: _Toc365058][bookmark: _Toc82472220][bookmark: _Toc82473765][bookmark: _Toc82473827][bookmark: _Toc100875011]9.1	Architecture enhancements
[bookmark: _Toc365059][bookmark: _Toc82472221][bookmark: _Toc82473766][bookmark: _Toc82473828][bookmark: _Toc100875012]9.2	Key issue evaluations
[bookmark: _Toc25612827][bookmark: _Toc25613530][bookmark: _Toc25613794][bookmark: _Toc27647752][bookmark: _Toc82472222][bookmark: _Toc82473767][bookmark: _Toc82473829][bookmark: _Toc100875013]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
	Solution #1:
Change of USS during flight
NOTE 1
	7.3
	None
	

	
	Solution #2: Support for USS re-mapping for a UAS
	7.4
	None
	None

	KI 3: Coordination between Uu and PC5 for direct UAV-to-UAV or UAV-to-UAV-C communication
	
	
	
	SA2

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

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

	NOTE 1:	Change of DN/EDN to avoid disruption while in flight due to change of USS is not covered by this solution.



[bookmark: _Toc82472223][bookmark: _Toc82473768][bookmark: _Toc82473830][bookmark: _Toc100875014]9.2.2	Evaluation of key issue #1: Direct communication between UAVs
This clause provides an overall evaluation of all the solutions defined for Key Issue #1.
[bookmark: _Toc100875015]9.2.3	Evaluation of key issue #2: Support for multi-USS deployments
This clause provides an overall evaluation of all the solutions defined for Key Issue #2.
[bookmark: _Toc100875016]9.2.4	Evaluation of key issue #3: Coordination between Uu and PC5 for direct UAV-to-UAV or UAV-to-UAV-C communication
This clause provides an overall evaluation of all the solutions defined for Key Issue #3.
[bookmark: _Toc100875017]9.2.x	Evaluation of key issue #x
This clause provides an overall evaluation of all the solutions defined for Key Issue #x.
[bookmark: _Toc100875018]10	Conclusions
This clause provides conclusions of the study.
[bookmark: _Toc82472225][bookmark: _Toc82473770][bookmark: _Toc82473832][bookmark: _Toc100875019]10.1	Architecture enhancements
[bookmark: _Toc82472226][bookmark: _Toc82473771][bookmark: _Toc82473833][bookmark: _Toc100875020]10.2	Solutions
[bookmark: _Toc100875021][bookmark: historyclause]
Annex A (informative):
Change history
	Change history

	Date
	Meeting
	TDoc
	CR
	Rev
	Cat
	Subject/Comment
	New version

	2021-10
	SA6#45-bis-e
	
	
	
	
	TS skeleton (version 0.0.0) approved in S6-212198
Implementation of the following pCRs approved by SA6:
S6-212199, S6-212200
	0.1.0

	2021-11
	SA6#46-e
	
	
	
	
	Implementation of the following pCRs approved by SA6:
S6-212717, S6-212833
	0.2.0

	2022-02
	SA6#47-e
	
	
	
	
	Implementation of the following pCRs approved by SA6:
S6-220286, S6-220287, S6-220471
	0.3.0

	2022-04
	SA6#48-e
	
	
	
	
	Implementation of the following pCRs approved by SA6:
S6-220814, S6-220821, S6-220964
	0.4.0
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