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1	Introduction
In March 2023 at RAN#99 the objective on Broadcasting UAV ID (BRID) and Detect and Avoid (DAA) has been revised as follows [1]:
	[bookmark: _Hlk129273301][bookmark: _Hlk130294308]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 for BRID/DAA use. 



In the same RAN#99 meeting an LTE counterpart has been approved [2], aimed at defining the BRID support in LTE PC5:
	1.	Specify the support for UAV identification broadcast (BRID) in LTE PC5. Support of DAA using the same framework as BRID without DAA specific enhancements can be considered [RAN2]. Note: UAV use of LTE PC5 is to be used only in designated bands as defined in regulation for BRID/DAA use.



BRID and DAA aspects have been briefly discussed during the RAN2#121 meeting (February 2023) and the following has been agreed [3]:
	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 
-	FFS whether current configurations can support UAV requirements



In this paper we provide further view on how to support BRID and DAA via NR and LTE sidelink. 
2	Broadcasting UAV ID (BRID)
2.1 	PC5 Mode 1 versus Mode 2
At the previous RAN2 meeting it was agreed to support this functionality for in-coverage and out-of-coverage scenarios. Due to simplicity, it would be preferable to end with a single solution for all scenarios that have to be addressed. In such case, using PC5 Mode 2 (i.e. UE autonomous resource selection in NR PC5) is the only candidate solution, as Mode 1 requires scheduling from the network, which obviously cannot be ensured in out-of-coverage scenarios.
Observation 1: Out-of-coverage scenario cannot be supported using PC5 Mode 1, as network scheduling is not possible.
Furthermore, in NR PC5 Mode 1 there is a need for Uu signalling between the UAV UE and the gNB, while one of the main goals of this Rel-18 work is to ensure that supporting UAV UE will not introduce excessive interferences to the legacy cellular networks. 
Observation 2: In PC5 Mode 1 there is a need for Uu signalling between the UAV UE and the gNB for network-scheduling. It may cause additional interferences in the radio interface.
Thus, we suggest to focus on PC5 Mode 2 only in our Rel-18 work on Uncrewed Aerial Vehicles, even if supporting Mode 1 may not be complex in terms of the specification impact. However, we see no genuine benefits of Mode 1 in comparison to Mode 2.
Proposal 1: RAN2 concentrates on supporting BRID via PC5 Mode 2. Work on PC5 Mode 1 is not pursued. 
2.2 	Controlling BRID via AS layer mechanisms
One of the concerns raised at RAN#98 was on the additional interference such ID broadcasting can cause, if done above the rooftops where LOS conditions dominate. That is something which may be discussed in RAN WGs. In our opinion, SL-based BRID may not be problematic, as the combination of the short range of SL (i.e. 1000 m at maximum) and the low data rate of the BRID (i.e. tens of bytes every few seconds, according to FAA requirements) should result in a low power transmission in comparison to the regular UAV UE transmissions via Uu. 
Observation 3: When considering PC5’s maximum range, BRID’s periodicity and message size, this mechanism should not be problematic in terms of excessive power causing additional interferences in the radio interface.
Thus, we propose not to consider any AS-layer mechanism for prohibiting or controlling how often BRID is sent. 
Proposal 2: RAN2 does not work on the means to control the rate of BRID transmissions.
2.3	Range extension
In one of the TDocs submitted to RAN2#121 [4] there was an analysis of expected range of BRID. It has been calculated that the existing maximum range of PC5 (i.e. 1000 m) is not sufficient and it would be needed to support the range of even up to 1.6 kilometre. The calculations have been done with the assumption of UAV UE flying 300 metres above the ground level (AGL), the cell radius of 1 mile and single BRID receiver located on the ground in the middle of the cell. We believe the PC5 range extensions (if truly needed) should be rather pursued as a part of Sidelink enhancements WI, not as a part of UAV work. 
Proposal 3: PC5 range extension, if needed, shall be rather pursued as a part of Sidelink enhancements WI.
Furthermore, such work will likely require RAN1 inputs, while their remaining Rel-18 TUs are scarce and fully assigned to UL beamforming in FR1. 
Observation 4: PC5 range extension requires RAN1 involvement while RAN1’s remaining Rel-18 TUs are scarce and fully assigned to UL beamforming in FR1.
Eventually, we believe the scenario depicted in [4] can be addressed via implementation, e.g. by using BRID receivers more densely located on the ground. Then the calculated distance between the UAV and BRID receiver should be much lower (i.e. below 1 km, so within the NR PC5 supported range). 
Observation 5: Using BRID receivers more densely located on the ground can mitigate the issues described in R2-2300333.
2.4 	Different QoS Requirements for BRID
During the discussions in RAN2#121 it has been raised that BRID may require separate handling when it comes to ensuring QoS. One of the proponents indicated this may lead to supporting a specific dedicated pool of resources for BRID-related transmissions, which, in our understanding, would still be provided using system information. However, the decision whether to treat BRID separately from other services supported via sidelink (e.g. via providing a separate pool of resources) depends actually on how stringent quality requirements were defined for BRID. For example, if SA2 has decided to introduce a BRID-specific PQI.
Observation 6: Whether to treat BRID separately from other services supported via sidelink depends on SA2 conclusions (e,g. if new PQI for supporting BRID has been introduced)
2.5 	UE capabilities for supporting BRID
If BRID is to be enabled via PC5 then the UE needs to have a PC5/Sidelink capability. As per [5], NR Sidelink support is indicated using accessStratumReleaseSidelink-r16 parameter. Then separate parameters are used to indicate details on the sidelink reception, transmission, etc. The most important ones are the following:
· sl-Reception-r16
· sl-TransmissionMode1-r16
· sl-TransmissionMode2-r16
Few more capabilities have been also added during Rel-17 work on enhanced Sidelink. The parameters listed above are band-specific, so need to be signalled separately per each band where the UAV UE shall send BRID. However, we do not expect this will be a long list of bands. If BRID support implies using broadcast to send the ID while listening is performed just by authorities (i.e. other UAV UEs are not mandated to listen to BRID) then UE can be just capable of Sidelink transmission. However, SL transmission cannot be decoupled from SL reception, so both capabilities are needed.
Observation 7: UAV UE to support BRID in NR needs to be capable of sl-TransmissionMode1-r16 or sl-TransmissionMode2-r16 and sl-Reception-r16.
3	Detect and Avoid (DAA)
As can be noticed when reading the objective 3 in [1], DAA can be supported if it can rely on the same principles as agreed for BRID (i.e. no additional enhancements to support DAA). This implies DAA needs to be based on PC5-U and use broadcast mode. It also means it will have to reuse the existing maximum range of PC5 and rely on Mode 2 resource selection. DAA is slightly different than BRID in terms of how it is supposed to be used and what content it shall convey. It may contain certain information which shall lead to ‘deconfliction’/avoiding collisions with nearby UAVs. However, in our view, specifying DAA with broadcast mode can also serve its purposes, so we prefer not to deviate from this principle, already confirmed for BRID.
Proposal 4: DAA is supported via PC5-U and uses broadcast mode.
Proposal 5: DAA reuses the existing maximum range of PC5 and relies on Mode 2 for resource selection.
4	Conclusion
This document described BRID and DAA related matters for UAV UEs. The following observations and proposals have been made:
Observation 1: Out-of-coverage scenario cannot be supported using PC5 Mode 1, as network scheduling is not possible.
Observation 2: In PC5 Mode 1 there is a need for Uu signalling between the UAV UE and the gNB for network-scheduling. It may cause additional interferences in the radio interface.
Proposal 1: RAN2 concentrates on supporting BRID via PC5 Mode 2. Work on PC5 Mode 1 is not pursued. 
Observation 3: When considering PC5’s maximum range, BRID’s periodicity and message size, this mechanism should not be problematic in terms of excessive power causing additional interferences in the radio interface.
Proposal 2: RAN2 does not work on the means to control the rate of BRID transmissions.
Proposal 3: PC5 range extension, if needed, shall be rather pursued as a part of Sidelink enhancements WI.
Observation 4: PC5 range extension requires RAN1 involvement while RAN1’s remaining Rel-18 TUs are scarce and fully assigned to UL beamforming in FR1.
Observation 5: Using BRID receivers more densely located on the ground can mitigate the issues described in R2-2300333.
Observation 6: Whether to treat BRID separately from other services supported via sidelink depends on SA2 conclusions (e,g. if new PQI for supporting BRID has been introduced)
Observation 7: UAV UE to support BRID in NR needs to be capable of sl-TransmissionMode1-r16 or sl-TransmissionMode2-r16 and sl-Reception-r16.
Proposal 4: DAA is supported via PC5-U and uses broadcast mode.
Proposal 5: DAA reuses the existing maximum range of PC5 and relies on Mode 2 for resource selection.
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