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Abstract of the contribution: This contribution proposes a solution for KI#3.   
1.	Proposal
It is proposed to accept the following changes to TR 23.700-58. 
FIRST CHANGE
[bookmark: _Toc101268258]3	Definitions of terms and abbreviations
[bookmark: _Toc96937710][bookmark: _Toc101268259]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1], TS 23.256 [5] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1] or TS 23.256 [5].
U2X communication: A communication to support UAV-to-Everything (U2X) services leveraging Uu and / or PC5 reference points. U2X services are realized by various types of U2X applications, i.e. UAV-to-UAV (U2U) and UAV-to-Network (U2N).
U2X message: A dedicated messaging type of U2X service, for example Broadcast Remote ID messages.
U2X service type: A type of U2X service, which is identified by e.g. ITS-AID (ITS Application Identifier), PSID (Provider Service Identifier) or AID (Application Identifier).
[bookmark: _Toc96937711][bookmark: _Toc101268260]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in 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 TR 21.905 [1].
AAM	Area Airspace Manager
BRID	Broadcast Remote Identification
C2	Command and Control
DAA	Detect And Avoid
RID	Remote Identification
TPAE	Third Party Authorized Entity
UAS	Uncrewed Aerial System
UAV	Uncrewed Aerial Vehicle
U2X	UAV to everything
U2XP	U2X Policy

NEXT CHANGE
[bookmark: _Toc101268270][bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc97057175][bookmark: _Toc97266753]6	Solutions
Editor's note:	This clause is intended to document the agreed architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
[bookmark: _Toc23232155][bookmark: _Toc23238463][bookmark: _Toc23239069][bookmark: _Toc23244489][bookmark: _Toc26520137][bookmark: _Toc26530875][bookmark: _Toc26530925][bookmark: _Toc26530974][bookmark: _Toc28869878][bookmark: _Toc30008178][bookmark: _Toc31035879][bookmark: _Toc31037026][bookmark: _Toc43132007][bookmark: _Toc43192918][bookmark: _Toc44583945][bookmark: _Toc44584094][bookmark: _Toc50481754][bookmark: _Toc96937722][bookmark: _Toc101268271]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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NEXT CHANGE
[bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Hlk102642556]6.X	Solution #X: Ground-based DAA for an Area 
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution applies to KI#3.
This solution provides a network-assisted (ground based) DAA solution. It is applicable for a specific area, such as a stadium or arena where drones are used e.g. for filming an event. It describes how a ground-based entity detects UAVs in areas such as stadium/arena and provides local policies to the UAS to for example avoid crashing into each other, into roof, structures or providing allowed flying zones etc. The solution may also apply to a specific outdoor area, e.g. an event, where specific measures to avoid collision between drones are established locally.
[bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
The high-level principles of the proposed network-assisted (ground based) DAA solution are:
-	The arena/area has a ground-based entity Area Airspace Manager (AAM). The AAM includes one or more UEs enabled for use of PC5. The AAM may also have a direct connection to the Data Network.
Editor’s Note:	if AAM is a TPAE or a different entity is FFS.
-	For the applicable airspace of the area/arena the AAM may define local DAA rules for correspondingly located UAVs. The local DAA rules may e.g.be based on detailed information on the facilities in and maps of the area/arena together with an awareness of the current usage need for the airspace and they. 
-	The AAM local DAA rules must comply with the policies for PC5 operations received from the 5GC or being preconfigured in the UE.  
[bookmark: _Hlk102644182]-	The ground-based system AAM is able to scan the airspace of the area/arena for drones (UAVs) e.g. by making use of with upward pointing radars and cameras.
-	Detected UAVs are identified by their coordinates and Remote ID as retrieved by Broadcast Remote ID (BRID) or Network Remote ID (NRID) mechanisms. 
-	Based on the retrieved Remote ID, the AAM establishes PC5 communication with each detected UAV. A UAV does not have to know the AAM address in advance. 
-	The AAM uses PC5 to provide each UAS present in the arena/area with local DAA policies. As an example this might be used to prevent new drones from running into each other or facility details.
-	A UAV that receives local DAA related policies from an the AAM over PC5 is expected to forward the policies to its UAV-C.
	NOTE: The policies may be provided as a transparent container to the UAV with the UAV-C as final receiver.
[bookmark: _Hlk103697332]-	A UAV-C that receives local policies for DAA from an AAM, is expected to steer the UAV accordingly by use of C2 communication (e.g. over Uu, PC5, or other means) in order to enforce the local policies and avoid collisions.
-	A UAV-C that receives local policies for DAA from an AAM, may inform the AAM of its network address (e.g. IP address or URL) to enable direct AAM to UAV-C communication via Data Network. 
-	UAVs using different PLMNs shall be supported.
-	Both LTE PC5 and NR PC5 are supported.
-	This solution leverages mechanisms as defined in TS 23.287 [9] and 23.304 [10] with the differences described in this solution.
-	The UAS, i.e. the UAV and its UAV-C, may for C2 communication use either direct communication over PC5 or Uu communication via the 3GPP system.
Editor’s Note: Which V2X or ProSe related PC5 functions are required is FFS.
-	Reception of the BRID is the responsibility of the AAM.
-	It is assumed that the NRID information is retrieved from the UTM based on the UAV position as detected by the AAM airspace scanning system, i.e., the NRID information is not streamed directly to the AAM from the UAV. The ability for the AAM to access NRID information should be from the UTM, rather than from the individual UAV.
-	The NRID information is assumed to be fetched from the UTM (e.g. RID-USS etc.) based on positioning information retrieved by the AAM using airspace scanning systems like upward radars, cameras etc. Subscription from the UTM on notification of NRID information for UAVs in the applicable area/airspace might be an additional mechanism to use, if needed.
-	Local policies for DAA may be used to avoid collisions between drones or prevent the drones from wandering into obstructions or off limits areas. It may for example be the the owner of the arena that provides these local policies. However, the existence of local policies does not release drones from also following any general policies provided by authorities.
-	Unicast communication is used to provide local policies. The same or different local policies may be provided to the drones in the arena. Drones may for example, be given different fly zones in the arena just like people have different seating’s in an arena.
-	The typical use case is that one company or organization is in control of the arena or the event area. As such one AAM may be sufficient in the arena/area. If there are multiple AAMs in the same arena/area, they are assumed to be configured to provide the same policies. This solution does not require any online coordination between potential multiple AAMs.



Figure 6.x.2-1: Logical architecture for ground based DAA

[bookmark: _Toc101268289][bookmark: _Toc22214911][bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.3	Procedures
Editor's note:	This clause describes high-level procedures and information flows for the solution.


Figure 6.X.3-1: High-level procedure for Ground-based DAA for Arena
1.	The ground-based system AAM scans the airspace over the area for drones (UAVs) and detects their coordinates e.g. by using equipment such as upward pointing radars and cameras.
2. 	Detected UAVs are identified by their Remote ID which is retrieved either: 
2a.	Directly from the UAV as a Broadcast Remote ID using PC5 or other means; or
2b. as a Network Remote ID by querying a USS RID repository based on the coordinates of detected UAVs. 
3.	The AAM determines local DAA policies for the detected UAV’s based on the current UAV traffic situation and local info and plans for the area/arena. Based on the retrieved Remote ID, the AAM establishes PC5 communication with each detected UAV.
4.	The AAM provides each UAS present in the arena/area with local policies for DAA. The AAM sends the local policies over unicast PC5 to UAV which is expected to forward the information to the UAV‑C.
	NOTE: The policies may be provided as a transparent container to the UAV. 
5.	The UAV-C considers the local policies received from the AAM and steers the UAV accordingly via C2 communication. 
6.	A UAV-C that receives local policies for DAA from an AAM, may inform the AAM of its address (e.g. IP address or URL) to enable direct AAM to UAV-C communication via Data Network.


6.X.4	Impacts on services, entities and interfaces
Editor's note:	This clause captures impacts on existing 3GPP services, entities, and interfaces.

END OF CHANGES
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2a. Broadcast RID

5. Based on the received local policies for DAA, the UAV-C invokes C2 communication with the UAV to avoid collisions and enforce the local policies.

4. The AAM uses PC5 to provide each UAS present in the arena/area with local policies for DAA. The AAM sends the local policies over PC5 to UAV, and the UAV forwards the information to the UAV‑C.



6. UAV-C may inform the AAM of its address to enable direct AAM to UAV-C communication 
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