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[bookmark: _Ref488331639]1. Introduction
At RAN#98e the RAN WID [1] objectives in regards to UAV remote identification broadcast was updated to capture some aspects of the conclusion of the SA2 study item Phase 2 of UAS, UAV and UAM [2], specifically the conclusions of the key issue #2 supporting the use of the PC5 interface, namely solution #5 [3]. The same solution #5 captures the critical device safety behaviour also tied to the use of the PC5 interface namely Detect And Avoid (DAA), not specifically mentioned within the scope of the RAN WID [1].
In this paper we address a few observations in terms of handling the Broadcast Remote Identity (BRID) in particular relating to the updated objective from [1] captured here, and consider elaboration of required work to be completed in RAN2 to support the introduction of UAVs and UAS within NR REL18.
3. 	Study and specify, if needed, enhancements to NR PC5 and LTE PC5 to support UAV identification broadcast [RAN2]. Check at RAN#99 for further elaboration of this objective, based on RAN2 discussions and SA2 development. Note: This objective is not intended to introduce new band(s) with support for the PC5 interface. UAV use of LTE PC5 or NR PC5 is not addressing any operator licensed band.

In addition SA#98 approved the associated REL18 WID [5] capturing the following WID objectives reflecting the conclusion of their study also in relation to use of the PC5 interface.
-	specify a mechanism for supporting Broadcast Remote ID based on PC5 leveraging U2X (UAV-to-everything), applicable to both UAV UE that registers to the MNO network, and to UAVs that operate out of coverage
…
-	specify a mechanism based on PC5 for DAA leveraging U2X (UAV-to-everything), supporting both unicast and broadcast mode direct communication over PC5 
	
2. Discussion
2.1 Use of the UAV Remote Identification
It is common aviation industry requirement backed up through the introduction of regional regulation, to use unique identifiers to identify aircraft for the purposes of tracking and monitoring UAVs in particular when in or around sensitive sites or restricted airspace. Detection and reception provides a real time ability to identify and track UAVs at any time or place. Additionally it can be used to help avoid collisions enhance reduction in flight conflict through coordinated flight planning. 
Specifically a UAV remote identification can be used as, “a basis for safety, security and enforcing rule compliance” [7].
So within the scope of deploying a UAV in an MNO the purpose of UAV broadcast remote identification (BRID) is to broadcast a number of parameters to assist with the above detection and monitoring procedures, including a unique UAV BRID, UAV type, current location and time, route information, speed and heading information. What specifically should be included may be regionally specific. In general this information will make up the NAS payload broadcast with the BRID from the UAV.
In this paper we focus on the use of the LTE and NR PC5 interfaces for the handling of this identifier in order to address the identified deficiencies of the current WID [1].
It is clear from literature that the use of BRID extends to use in Detect And Avoid (DAA) mechanisms, to be used to assist devices operating through autonomous control to avoid collisions when in proximity.
Proposal 1. RAN2 confirms support of DAA through the use of the broadcast on PC5 of UAV BRID within the scope of WID [1]
Some uncertainty may remain as to whether other actions are required in RAN2 to support DAA functionality, in the following we highlight a number of points which require consideration in support of DAA, even if the specific DAA signalling is transparent to RAN. 

2.2 Use of PC5 Interface for BRID transmission
Solution #5 as captured in [3] shows how for DAA two UAVs may exchanging signalling via a PC5 interface in order to avoid a collision. 
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).

The solution shows use of broadcast communication mode over the PC5 interface, but it could be assumed that groupcast connection-less could also be utilised [3]. It initially seems unclear if both communication modes are required to be adopted and if so how a UAV may select between them in circumstances requiring interoperation with UAVs from other MNOs or UAVs that may be out-of-coverage (e.g. using preconfigured profiles).
Proposal 2. RAN2 consider whether to specify the use of one of or both of broadcast and groupcast connection-less for communication modes in this release for BRID.

In addition it can be seen from the figure that DAA response and confirm messages are sent following the initial message detection between the peer UAVs. For these subsequent messages the communication mode may be broadcast or unicast. The choice of which mode may be considered down to the Upper layer however it is noted that reception of a broadcast indication itself does not mean successful establishment of a unicast link. For a process which may be time critical this may be considered a significant risk. In order to support a timely and reliable service and in consideration of the limited time available for the work item we believe the transmission of response messages should be limited to PC5 broadcast mode.
Proposal 3. RAN2 adopt broadcast as the means for transmission of DAA response messages in this release.
In addition if we consider the use of broadcast mode over the PC5 interface we may consider that the power consumption may be relatively high. In particular with no specific range control (which seems reasonable due to the difficult to predict random occurrence of and potentially fast speed and trajectory of UAVs) the transmit power may be reasonably large. Also the frequency of the broadcasts in order to provide adequate detection and protection needs to be considered when assessing the impact to the overall power consumption. Additionally a receiver needs to frequently scan in order to monitor for these broadcasts.
As these UAVs may on occasion have limited power supplies, or varying speed profiles this means consideration of the impact of this broadcast behaviour should be considered as a basic part of the BRID broadcast over the PC5 interface. 
Proposal 4. RAN2 consider the power impact and necessary operational behaviour in relation to specifying the use of BRID broadcast, including in relation to DAA over the PC5 interface of a UAV. In particular noting the transmit power and the transmit frequency of the broadcast messages. 
Proposal 5. RAN2 determine what AS triggers may initiate the transmission and cessation of transmission of a BRID 

When selecting the resources for use in order to broadcast the BRID, the UAV can if in-coverage use resources signalled via the MNO. But the functionality is intended to also support UAVs not in coverage by use of preconfigured resources. 
However, it is noted that there may be restrictions relating to the use of resources beyond simply being in authorized and in cell coverage, other parameters may qualify the use of specific resource sets. Parameters including geo-location fencing, time validity and altitude may also need to be taken into account by the UAV when selecting resources for PC5 transmission.
Proposal 6. RAN2 confirms the parameters used to control the selection of configured sidelink resource parameters, and their respective configuration ranges, e.g. geo-location ring fence, validity timer/time, altitude.

2.3 Sidelink Resource Coordination
Additional to the need to interoperate between in-coverage and out-of-coverage UAVs, RAN2 has received an LS from SA2 [4] in relation to the handling of the DAA mechanism over the PC5 link when UAVs operating in different PLMNs are in proximity and may require DAA protection mechanisms.
Generally both of these scenarios point to a need for close coordination between PLMNs and specifically the specification of overlapping resource configurations for BRID and DAA purposes. Either, all parties in a location/vicinity offering UAV services cooperate and coordinate frequency and resource planning to ensure cross PC5 operation or regulators may consider specifying particular resources for use in these key regulatory protections/features.
An alternative scheme using network signalling may not be time efficient and potentially could lead to collisions or other safety incidents.
Proposal 7. RAN2 confirms that in order to ensure a UAV operating in a different PLMN to a second UAV on a second PLMN or with UAVs not-in-coverage that a mutual set of resource parameters and frequencies are available to transmit and receive BRID and associated DAA messages over the PC5 interface.

3. Conclusion and Recommendations

Use of the UAV Remote Identification 
Proposal 1. RAN2 confirms support of DAA through the use of the broadcast on PC5 of UAV BRID within the scope of WID [1]

Use of PC5 Interface for BRID transmission
Proposal 2. RAN2 consider whether to specify the use of one of or both of broadcast and groupcast connection-less for communication modes in this release for BRID.
Proposal 3. RAN2 adopt broadcast as the means for transmission of DAA response messages in this release.
Proposal 4. RAN2 consider the power impact and necessary operational behaviour in relation to specifying the use of BRID broadcast, including in relation to DAA over the PC5 interface of a UAV. In particular noting the transmit power and the transmit frequency of the broadcast messages. 
Proposal 5. RAN2 determine what AS triggers may initiate the transmission and cessation of transmission of a BRID 
Proposal 6. RAN2 confirms the parameters used to control the selection of configured sidelink resource parameters, and their respective configuration ranges, e.g. geo-location ring fence, validity timer/time, altitude.

Sidelink Resource Coordination
Proposal 7. RAN2 confirms that in order to ensure a UAV operating in a different PLMN to a second UAV on a second PLMN or with UAVs not-in-coverage that a mutual set of resource parameters and frequencies are available to transmit and receive BRID and associated DAA messages over the PC5 interface.
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