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1	Introduction
In December 2021 RAN#94 has approved Rel-18 work on NR Uncrewed Aerial Vehicles (UAVs), see [1]. Among the other, the following objective was listed, pending the progress in SA2:
	3. Study and specify, if needed, enhancements for UAV identification broadcast [RAN2, SA2].
Applicable to both LTE and NR
Note: This study should consider existing techniques based on Uu or non 3GPP technologies, or unlicensed band as the baseline.
Note: This description is a placeholder for a more detailed objective to be drafted once SA2 will have concluded their study on the architectural aspects.



SA2 has reached the conclusions regarding the key issues (KIs) they have identified during the study. In particular, the conclusion on Key Issue #2 - Support of Broadcast Remote ID was pertinent [2]:
	It is proposed to progress to normative phase the following:
-	a mechanism based on PC5 leveraging U2X (UAV-to-everything) as described by the architectural enhancements identified in solution #5, applicable to both UAV UE that registers to the MNO network, and to UAVs that operate out of coverage
-	for scenarios that UAV UEs in coverage and register to the network, and to UAV-C that are 3GPP UEs, a mechanism using MBS location dependent broadcast service, based on solution #3.
It is assumed that security of the U2X solution will be addressed by SA WG3.
NOTE 1:	It is expected that SA WG3 will perform a security analysis of solution #5.
It is assumed that a combination of U2X and network-based solutions can be deployed.
NOTE 2:	It is expected that RAN will define necessary enhancements to support PC5 for NR as described in solution #5.



As some decisions have been made in SA2, TSG RAN has attempted to revise the WID for Rel-18 UAVs concerning the third objective of the WI, quoted above. New version is available in [3] and states the following:
	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 this paper we analyse what is expected to be done in RAN2 for Objective 3 and what kind of revisions are still required to NR UAV WID at RAN#99. 
2	Broadcasting UAV ID (BRID)
As can be seen clearly in [3], the support for UAV’s Broadcasting its ID (BRID) shall not impact the operators’ licensed bands. Moreover, this work shall not result in the introduction of new PC5 bands, defined specifically for the purpose of BRID.
Observation 1: Rel-18 UAV work shall neither result in the introduction of new PC5 bands, defined for BRID, nor impact the existing licensed bands.
During the discussion at RAN#98 [4] there were also different thoughts exchanged regarding how BRID shall be addressed in Rel-18. Some companies wanted to work in parallel on Detect And Avoid (DAA) mechanism for UAVs. Several companies stressed that UAV UEs shall broadcast their ID via PC5 only if explicitly allowed, so a dedicated procedure might have to be defined. A common view was that BRID could have a minimum impact to Access Stratum (AS) as AS shall be just conveying the application layer message. However, there was no consensus how this can be achieved, e.g. whether just the SL capability is enough or more work in RAN WGs shall be pursued, to specify a sidelink-related procedure. 
Considering all that has been stated above, we believe RAN2 shall consider the following aspects:
a) Whether support of BRID can be limited to conveying just the application layer message through PC5 interface
b) Whether any means to control when such broadcasting occurs shall be defined
c) Should the RAN WG involvement be limited to introducing a capability for supporting BRID? 
d) Should there be any limitation, e.g. such as the support just in SL Mode 2?
e) How to avoid potential excessive interference if UAV UE broadcasts such ID when flying high above the rooftops, possibly having LOS propagation conditions with many distant base stations 
Proposal 1: RAN2 shall discuss the following aspects:
a) Whether support of BRID can be limited to conveying just the application layer message through PC5 interface
b) Whether any means to control when such broadcasting occurs shall be defined
c) Should the RAN WG involvement be limited to introducing a capability for supporting BRID? 
d) Should there be any limitation, e.g. such as the support just in SL Mode 2?
e) How to avoid potential excessive interference if UAV UE broadcasts such ID when flying high above the rooftops, possibly having LOS propagation conditions with many distant base stations 
We will try to address these briefly in the following subsections.
2.1 BRID impact on AS layer
BRID is an upper layer requirement, to be broadcast via PC5 and received by the authorities equipped with the PC5-capable receiver. From AS layer this can be regarded as user plane data. Thus, it may not require any specific AS level enhancements to ensure its support by Rel-18 UAV UEs.
Observation 2: BRID is an upper layers mechanism, by AS layer interpreted as user data.  
It means RAN2 is not expected to define dedicated procedures or messages to support BRID via PC5.
Proposal 2: RAN2 does not define dedicated procedures or messages to support BRID via PC5.
2.2 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 3: UAV UE to support BRID in NR needs to be capable of sl-TransmissionMode1-r16 or sl-TransmissionMode2-r16 and sl-Reception-r16.
For BRID it does not seem to be essential to use the SL mode where the NW schedules the UAV UE for every SL transmission. Thus, SL Mode 2 could be the right choice for BRID support.
Observation 4: SL Mode 2 is sufficient for supporting BRID via NR Sidelink.
2.3 Controlling BRID
One of the concerns raised at RAN#98 was on the additional interference such broadcasting can cause, if done above the rooftops where LOS conditions dominate. If those concerns are confirmed in RAN WGs, it needs to be clarified how the transmission of BRID is triggered:
· is it initiated by the application and sent via SL each time application layer requests it?
· is there any mechanism in AS layer controlling the number or periodicity of such broadcasting?
In our opinion, SL-based BRID may not be problematic, as the combination of the short range of SL and the low data rate of the BRID will result in a low power transmission in comparison to the regular UAV UE transmissions via Uu. However, RAN2 may further discuss whether to control such BRID transmissions.
Proposal 3: RAN2 shall discuss whether there need to be means to control the rate of BRID transmissions.
In case there are some unclarities regarding how to support BRID and what is exactly expected from RAN WG, we may consider liaising directly with SA2. 
Proposal 4: If there are remaining unclarities on BRID, LS to SA2 can be sent.
The decisions taken in RAN2 on BRID are also relevant for RAN#99 decisions regarding the WID. Thus, RAN2 should share the conclusions reached at RAN2#121.
Proposal 5: RAN2 should share the conclusions on BRID with RAN TSG as these are relevant for WID update at RAN#99. 
3	Detect and Avoid (DAA)
In the meantime, SA2 has progress on the topic of DAA and shared with RAN2 a related LS [6] where DAA-related doubts are expressed. In particular, it is asked whether UAV UE can be capable of PC5-based DAA from different PLMNs [6]:
	…The above NOTE 3 is about the scenario that different PLMNs operate different frequency bands for sidelink. So, the question was raised in SA2 whether and how PC5 based DAA mechanism can work between UAV UE#1 served by PLMN#1 operating Frequency Band#1 and UAV UE#2 served by PLMN#2 operating Frequency Band#2 in an area…



[6] indicates that in LTE, as per TS 36.300 the following was feasible: “Reception of V2X sidelink communication in different carriers/PLMNs can be supported by having multiple receiver chains in the UE”. In our understanding, it should be doable to listen to SL from other PLMNs if UE’s hardware capabilities (e.g. the number of RF chains) are sufficient. However, a separate question is whether it is justified to expect each UAV UE is equipped with multiple RF chains for SL. It also depends how many would be realistically needed, which may be subject to non-3GPP UAV regulations. 
Observation 5: UAV UE may be able to listen to SL from other PLMNs if UE’s hardware is sufficiently capable (e.g. has separate RF chains).  
RAN2 may respond to SA2 along these lines. However, it has to be reiterated that DAA is not currently in the scope of Rel-18 RAN WG work.
Proposal 6: RAN2 responds to SA2 and informs UAV UE may be able to listen to SL from other PLMNs if UE’s hardware is sufficiently capable and supports SL.
4	Conclusion
This document described. The following observations and proposals have been made:
Observation 1: Rel-18 UAV work shall neither result in the introduction of new PC5 bands, defined for BRID, nor impact the existing licensed bands.
Proposal 1: RAN2 shall discuss the following aspects:
a) Whether support of BRID can be limited to conveying just the application layer message through PC5 interface
b) Whether any means to control when such broadcasting occurs shall be defined
c) Should the RAN WG involvement be limited to introducing a capability for supporting BRID? 
d) Should there be any limitation, e.g. such as the support just in SL Mode 2?
e) How to avoid potential excessive interference if UAV UE broadcasts such ID when flying high above the rooftops, possibly having LOS propagation conditions with many distant base stations 
Observation 2: BRID is an upper layers mechanism, by AS layer interpreted as user data.  
Proposal 2: RAN2 does not define dedicated procedures or messages to support BRID via PC5.
Observation 3: UAV UE to support BRID in NR needs to be capable of sl-TransmissionMode1-r16 or sl-TransmissionMode2-r16 and sl-Reception-r16.
Observation 4: SL Mode 2 is sufficient for supporting BRID via NR Sidelink.
Proposal 3: RAN2 shall discuss whether there need to be means to control the rate of BRID transmissions.
Proposal 4: If there are remaining unclarities on BRID, LS to SA2 can be sent.
Proposal 5: RAN2 should share the conclusions on BRID with RAN TSG as these are relevant for WID update at RAN#99. 
Observation 5: UAV UE may be able to listen to SL from other PLMNs if UE’s hardware is sufficiently capable (e.g. has separate RF chains).  
Proposal 6: RAN2 responds to SA2 and informs UAV UE may be able to listen to SL from other PLMNs if UE’s hardware is sufficiently capable and supports SL.
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