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1. Introduction

To support UAV applications with remote control and data transmission with cellular system, corresponding SI and WI has been established and finished for LTE system. With NR system, more diverse UAV applications can be enabled thanks to higher data rate and lower latency compared with LTE system. In RAN#94e meeting, a new WID [1] is approved to support UAV in NR system. One of the WID scopes is for UAV identification broadcast. And in RAN#98 meeting, in revised WID [5], it was determined to study the potential enhancement to NR PC5 and LTE PC5 to support UAV identification broadcast, which is as 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 RAN2#121 meeting, remote id broadcasting was firstly discussed and following agreements were reached

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 RAN2#121bis-e meeting, remote id broadcasting was further discussed and following agreements were reached

Agreements

1. DAA can be supported using the same framework as used for BRID transmission over the LTE and NR PC5 interface, without any specific enhancements. 

2. LTE PC5 Mode-4 resource allocation is supported, and LTE PC5 Mode-3 is not supported 

3. NR PC5 mode-1 is not supported 

4. For LTE PC5, we will follow the NR PC5 framework agreements, unless explicitly identified e.g. a strong technical reason

5. RAN2 assumes that BRID and DAA services will be delivered on a frequency designated by regulators

6. As a baseline, we will use the existing V2X QoS framework.  FFS whether different resource pools are needed for UAV services  

7. No further enhancement on PC5 range for A2X broadcast services will be pursued in this release

8. We will not investigate interference for BRID and DAA broadcast

9. Send an LS to SA2 to:

a. inform them as a result of RAN Plenary decision to re-use BRID RAN2 will only support PC5 broadcast for deconfliction in RAN in release 18.

b. ask SA2 whether BRID and DAA broadcast over LTE and NR PC5 requires new QoS requirements and parameters not supported within the ranges supported for V2X

In this contribution, potential enhancement to NR PC5 and LTE PC5 to support UAV identification broadcast is discussed.
2. Resource Pool

In last meeting, whether UAV specific resource pool for mode 2 is needed was discussed and no conclusion was reached. The main concern for the shared resource pool that NR sidelink is always supporting is that the remote id broadcasting may need to support regional regulations. And remote id broadcasting may have different QoS requirement. 
By checking SA2 study report [3], it was required to support regional regulation as in the following
· Solutions for transport of broadcast remote identification shall support existing regulations for remote identification, including FAA regulations ([6]) and U-Space regulations EASA NPA 2021-14 ([7]).

· For all solutions, study whether they support mandatory regional regulations (e.g. see annex in TR 23.754 [10] and EASA NPA 2021-14 [7]).

· the content of the messages for BRID are defined according to the regional regulations for BRID (e.g. message set of ASTM F3411.19 [12] or ASD-STAN prEN 4709-002 P1 [13]) and optionally according to regional mean of compliance documents.

So it is required the content of the message and solutions are need to support regional regulations for BRID.

On the other hand, the QoS information relates to U2X communication will be provided to NG-RAN. In SA2 LS response [6], SA2 discussed that defining new PQI(PC5 5QI) value(s) is beneficial for BRID and DAA over NR PC5 so that the AS layer can distinguish A2X services from V2X services if differentiated handling is needed. So AS layer can differentiate A2X services, and dedicate resource pool may benefit.
Proposal 1: A2X dedicate resource pool can be configured if A2X services can be identified by AS layer.

3. Potential issues of existing sidelink scheme to support UAV
According to regional regulation e.g. in [4], the motivation of remote id is to integrate UAS to NAS (National Airspace System), and Remote ID helps the FAA, law enforcement, and other federal agencies find the control station when a drone appears to be flying in an unsafe manner or where it is not allowed to fly. Remote ID also lays the foundation of the safety and security groundwork needed for more complex drone operations. So the broadcasted remote id need to be received by ground people or other UAV users, which illustrated in the following figure
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Figure 1 broadcasting remote identification by UAV

This may introduce additional requirement for transmission power. For legacy UE, the transmission power is controlled by max power limitation, and pathloss based power control consider the pathloss between the SL UE and the serving cell. For UAV BRID, how to guarantee the reception by ground people or ground node by transmission power control may need further study
Proposal 2: Current power control scheme does not guarantee the BRID can be received by ground people
From geographic point of view, aerial UE has additional dimension compared with legacy SL UE, i.e. flying height. Schemes relates to geographic in legacy SL may need further extension consider the height. For example, zone based resource pool configuration in LTE system, communication range in NR system etc.
Proposal 3: zone based resource allocation in LTE V2X, or communication range in NR SL, does not support height
4. Conclusion

In this contribution, the following observations and proposals are made:
Proposal 1: A2X dedicate resource pool can be configured if A2X services can be identified by AS layer.

Proposal 2: Current power control scheme does not guarantee the BRID can be received by ground people
Proposal 3: zone based resource allocation in LTE V2X, or communication range in NR SL, does not support height
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