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Introduction
In RAN#99 meeting, the below bullet were added for DAA [1]:
3. Specify the support for UAV identification broadcast (BRID) in NR PC5. Support of DAA using the same framework as BRID without DAA specific enhancements can be considered [RAN2]. Note: UAV use of NR PC5  is to be used only in designated bands as defined in regulation.

In this contribution, we will discuss the gap for supporting DAA as BRID.
Discussion
One CR [2] was agreed in SA2 to confirm that DAA is a PC5-U message in SA2#154AH-e meeting. 
[bookmark: _Toc118264410]6.5.5.1	Broadcast over PC5 for DAA deconfliction


Figure 6.5.5.1-1: Broadcast over PC5 for DAA deconfliction
Pre-requisite: the UAV are provisioned with a the U2X Policy which includes a DAA deconflicting policy (e.g. unicast or broadcast communication for deconflicting, communication frequency).
1.	UAV1 receives broadcast messages from UAV2, that may include application layer DAA payload, e.g. CAA-level UAV ID, UAV2's USS address, velocity, heading direction, position.
NOTE 1:	The USS address is not needed if the conflict is resolved locally between UAVs, but may be helpful if it requires the coordination of the USSes of the UAVs involved in the conflict. The interaction between the USSes for DAA deconfliction is out of scope of this study.
NOTE 2:	The exact content of DAA payload is out of scope of this study.
2.	UAV1's passes the DAA payload to the upper layer. The application layer detects a conflict, based on the broadcast messages received from UAV2, e.g. by comparing it with its own trajectory and location. If the application layer in the UAV1 detects a collision, it initiates a collision avoidance/conflict resolution procedure with UAV2.
3.	Optionally, UAV1 may inform its own USS about the detected collision by including peer UAV 2s' ID(s).
4.	. UAV1 selects a communication mode (broadcast or unicast) for DAA deconfliction based on the input received from the application layer and DAA policy. If broadcast deconfliction method is selected then the following messages are exchanges between the UAVs.
5.	UAV1 broadcasts a message (e.g. PC5-U message), e.g. deconfliction request message and may include DAA capability, which is part of U2X capability and indicates whether the UAV is able to engage in communication for deconflicting protocol, DAA deconflicting policy (broadcast based, deconflicting message frequency), collision detection alert, its CAA-level UAV IDs and the one(s) from other detected conflicting UAV(s), and deconflicting specific parameters (e.g. trajectory correction information to avoid collision).
NOTE 3:	The deconflicting specific parameters are application layer content and is out of scope of this study.
6.	UAV2 broadcasts a message (e.g. PC5-U message), to provide agreed DAA deconflicting policy, its updated trajectory and other info, e.g. message deconfliction status response, conflict resolved alert, CAA-level UAV IDs of participating UAVs from the receiving UAV. Subsequent broadcast messages can be exchanged between UAVs until traffic conflict resolution is reached (e.g. for mutual position/trajectory monitoring) based on agreed message frequency.
With the above information, it shows that PC5-U is also used to support DAA for UAV.
[bookmark: _Ref127523907]Proposal 1: PC5-U is used to support BRID for NR UAV. 
In RAN2#121 meeting, the below agreements [3] were made for BRID:
Agreements:
-	PC5-U is used to support BRID for UAV
-	Support both in-coverage and out-of-coverage scenarios
-	Mode 2 will be supported.  FFS whether further mode 1 will be supported.  
-	FFS whether separate pools are needed 
Conclusion-	FFS whether current configurations can support UAV requirements 
With Proposal 1 that DAA is also a PC5-U message, and the QoS related issue is not foreseen since there is no LS from SA2 about QoS received yet. It is reckoned that the mechanism for BRID can be reused for DAA. 
[bookmark: _Ref127523909]Proposal 2: The mechanism for BRID can be reused for DAA in NR UAV.
Conclusion
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Proposal 1: PC5-U is used to support BRID for NR UAV.
Proposal 2: The mechanism for BRID can be reused for DAA in NR UAV.
Reference
[1] [bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK192][bookmark: _Ref131753675]RP-230775 Revised WID: NR Support for UAV (Uncrewed Aerial Vehicles)
[2] [bookmark: _Ref131753841]S2-2300960 Update solution#5 that DAA payload is carried by PC5-U message Huawei, HiSilicon
[3] [bookmark: _Ref131753670]R2-2301903_R2_121_Notes_R18 UAV NES SDT_R15-17 UP_R17 SData (Diana)_03-03_final


1

Microsoft_Visio_Drawing9111111111.vsdx
UAV1
UAV2
USS
5. UAV1 BC DAA deconfliction request message
6. UAV2 BC DAA deconfliction response message
1. Application Layer: UAV1 receives Broadcast message from UAV2
2. Application client in the UAV1 senses collision
3. Optional: UAV1 and UAV2 may inform USS about the detected collision
4. UAV Layer selects communication mode for direct communication



image1.emf
UAV1

UAV2 USS

5. UAV1 BC DAA 

deconfliction request 

message

6. UAV2 BC DAA 

deconfliction response 

message

1. Application Layer: UAV1 

receives Broadcast message 

from UAV2 

2. Application 

client in the 

UAV1 senses 

collision

3. Optional: UAV1 and UAV2 may inform USS about the detected collision  

4. UAV Layer selects 

communication 

mode for direct 

communication


