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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 this contribution, potential enhancement to NR PC5 and LTE PC5 to support UAV identification broadcast is discussed.
2. SA2 study progress
During the study item, for UAV identification broadcasting, SA2 has reached following conclusion 
	8.2
Conclusions for Key Issue #2 - Support of Broadcast Remote ID

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.


To support PC5-based U2X via PC5 interface, it is expected that RAN will define necessary enhancements to support PC5 for NR as described in solution #5: “Solution #5: U2X for support of Broadcast Remote ID and direct DAA via PC5”, and the solution supports UAV UEs that utilize Uu connectivity and that do not utilize Uu connectivity (i.e. either UAV UEs that are Uu capable and do not use Uu).
	6.5
Solution #5: U2X for support of Broadcast Remote ID and direct DAA via PC5
6.5.1
Introduction

This solution applies to KI#2 and KI#3.

6.5.2
Functional Description

The high-level points of the proposed UAV-to-everything (U2X) solution are:

-
U2X leverages V2X mechanisms as defined in TS 23.287 [9] to support BRID and direct DAA, with the differences described in this solution:

-
both LTE PC5 as defined in in TS 23.285 [17] and NR PC5 are supported, and the RAT selection is based on the U2XP.

-
Communications modes:

-
Broadcast communication mode is used for BRID.
<text omitted>


Observation: SA2 expected that RAN will define necessary enhancements to support PC5 for NR as described in solution #5.
3. RAN aspects
To support UAV identification broadcasting (BRID) via PC5 interface, most of LTE PC5 and NR PC5 schemes can be reused e.g. protocol stack, resource allocation mode (Scheduled Resource Allocation, UE Autonomous Resource Selection), Uu control etc. On the other hand, UAV has its special characteristics which needs to be considered during the study of PC5-based solution for BRID
1. Broadcast remote identification
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: Suggest RAN2 to identify the power control issue for BRID broadcasting
2. Flying height
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: suggest RAN2 to further study the SL scheme extension based on height

3. Detect strong signals from other cells
Unlike legacy SL UE, UAV may fly in the sky and experience different interference and signal situation. For example, during aerial UE flying across the cells, the cells that detected and selected by aerial UE may frequently change, as illustrated in the following figure. This may cause SL configuration frequently changed e.g. the resource pool configuration may change frequently and may impact the resource allocation during the resource pool change.
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Figure 2 cells detected by aerial UE may frequently change
Proposal 4: Suggest RAN2 to further study the resource pool configuration consider the frequently cell change for flying UAV
4. Conclusion

In this contribution, the following observations and proposals are made:
Observation: SA2 expected that RAN will define necessary enhancements to support PC5 for NR as described in solution #5.

Proposal 1: RAN2 is suggested to study PC5-based solution to support BRID of UAV in RAN side.

Proposal 2: Suggest RAN2 to identify the power control issue for BRID broadcasting

Proposal 3: suggest RAN2 to further study the SL scheme extension based on height

Proposal 4: Suggest RAN2 to further study the resource pool configuration consider the frequently cell change for flying UAV
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