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1. Introduction 
In RANP#98, WID on UAV [1] is revised to clarify UAV identification broadcast objective as follows. 
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.

The frequency bands applicable for UAV identification broadcast are still FFS. We discuss potential frequency bands to be considered and also necessary study considerations if we allow UAV identification broadcast in unlicensed spectrum. 

2. Discussion 
2.1. Frequency 5030 – 5091 MHz in US
US FCC recently published notice of proposed rulemaking [2] on the 5030-5091 MHz, which was allocated to support terrestrial control links for unmanned aircraft service without adopting service rules. In NPRM [2], FCC proposes to adopt a band plan and service plan in the frequency to enable UAS operators to use interference-protected control and non-payload communications. Moreover, FCC is looking for comments on various options proposed for a band plan, where one option is to allocate 20 MHz in the frequency for direct unmanned aircraft (UA) to UA communication.  With reliability requirement on UAS DAA mechanism, this frequency band could be a good candidate for UAV BRID/DAA mechanism. Though the detailed rules and band plan are under development, given allocation of this band to UAS by US regulation, we propose to consider this band as a candidate band. 

Observation 1: Dedicated spectrum (5030 – 5091 MHz) for UAS could be a good candidate band, at least in US, for UAS BRID/DAA operation. 

2.2. Unlicensed Spectrum for UAV in US
FCC rule disallows use of n96 band for UAV operation in general as per 47 CFR 15.407(d)(2) [3] as follows: 
Operation of transmitters in the 5.925-7.125 GHz band is prohibited for control of or communications with unmanned aircraft systems.
It generally prohibits high altitude devices as per 47 CFR 15.407(d)(1) [3] as follows:
Operation of standard access points, fixed client devices and indoor access points in the 5.925-7.125 GHz band is prohibited on oil platforms, cars, trains, boats, and aircraft, except that indoor access points are permitted to operate in the 5.925-6.425 GHz bands in large aircraft while flying above 10,000 feet.
Moreover, client-to-client communication is not allowed in n96 band in US as per 47 CFR 15.407(d)(5)[3] as follows:
In the 5.925-7.125 GHz band, client devices, except fixed client devices, must operate under the control of a standard power access point, indoor access point or subordinate devices; Subordinate devices must operate under the control of an indoor access point. In all cases, an exception exists for transmitting brief messages to an access point when attempting to join its network after detecting a signal that confirms that an access point is operating on a particular channel. Access points and subordinate devices may connect to other access points or subordinate devices. Client devices are prohibited from connecting directly to another client device.

For other U-NII bands, FCC may restrict UAV broadcast operation. For example, U-NII-4, per 47 CFR 15.207(a)(3)(v) [3] is not allowed for client-to-client communication as follows: 
In the 5.850-5.895 GHz band, client devices must operate under the control of an indoor access point. In all cases, an exception exists for transmitting brief messages to an access point when attempting to join its network after detecting a signal that confirms that an access point is operating on a particular channel. Access points may connect to other access points. Client devices are prohibited from connecting directly to another client device.

Observation 2: UAV broadcast mechanism based on sidelink is not allowed in band n96 and some U-NII bands in US. 

2.3. Coexistence aspects of utilizing SL-U for UAV
If we consider UAV BRID/DAA mechanism over unlicensed spectrum based on sidelink operation, potential impact of UAV on coexistence with NR-U/WiFi should be considered. 

In coexistence evaluation of NR-U [4], which are also used for baseline for SL-U, indoor scenarios based on NR InH mixed office model and outdoor scenarios based on NR UMi street canyon are used. This coexistence study did not evaluate any interference scenario concerning the UAV impact (using NR-U) to coexist with other RAT (e.g. Wi-Fi).

For on-going SL-U work [5] in Rel-18, evaluations assumptions are made only for indoor scenarios as follows:

Agreement
The following evaluation scenario can be used for evaluating performance of SL-U designs, resource allocation schemes, and coexistence study with another RAT in a shared channel.
· Scenario 1 (commercial use cases) – recommended:
· Evaluation methodology baseline is NR-U from TR 38.889 with the following updates.
· Indoor layout 
…

· Channel model follows NR InH Mixed Office model used in NR-U (TR38.889)

So far, 3GPP has not performed any coexistence evaluation on potential impact from UAV operation in unlicensed spectrum. Moreover, SL-U operation of Rel-18 does not consider UAV operation in their coexistence evaluation. So, if 3GPP considers UAV BRID/DAA mechanism in unlicensed spectrum, necessary coexistence evaluation and enhancements in channel access mechanism to provide fair access seem necessary. As Rel-18 WID/SIDs are already congested and coexistence evaluation requires considerable discussions/workload, it seems more desirable to postpone this to future release, and focus on UAV BRID/DAA operation on a dedicated licensed spectrum in Rel-18. 

Observation 3: NR-U coexistence study and Sidelink Unlicensed coexistence study have not considered the UAV broadcast scenario and coexistence impact from UAV is not known. 

Proposal 1: For UAV BRID/DAA WID, consider only dedicated licensed spectrum for UAV/UAS operation. 

Proposal 2: If unlicensed spectrum is considered for UAS BRID/DAA in future release, task RAN1 to perform necessary coexistence evaluation including channel modeling to cover UAV scenarios and provide necessary, if any, enhancements for fair coexistence with NR-U and WiFi technologies. 


3. Conclusion
The contribution has the following observations and proposals. 

Observation 1: Dedicated spectrum (5030 – 5091 MHz) for UAS could be a good candidate band, at least in US, for UAS BRID/DAA operation. 

Observation 2: UAV broadcast mechanism based on sidelink is not allowed in band n96 and some U-NII bands in US. 

Observation 3: NR-U coexistence study and Sidelink Unlicensed coexistence study have not considered the UAV broadcast scenario and coexistence impact from UAV is not known. 

Proposal 1: For UAV BRID/DAA WID, consider only dedicated licensed spectrum for UAV/UAS operation.  

Proposal 2: If unlicensed spectrum is considered for UAS BRID/DAA in future release, task RAN1 to perform necessary coexistence evaluation including channel modeling to cover UAV scenarios and provide necessary, if any, enhancements for fair coexistence with NR-U and WiFi technologies. 
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