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Introduction
Korea government plans to initiate UAM (Urban Aerial Mobility) service from the second half of 2024, when is aligned with the commercial timeline of Rel-18. In order to support the government commercialization plan, one issue should be resolved that legacy UE riding aerial vehicle without Rel-18 features can have to take a data service similar as on the ground, where at least voice quality should be maintained as sufficient level. In this contribution, the issues and candidate solutions related with legacy device in aerial vehicle will be described.

Discussion
Problems on legacy device riding aerial vehicle
Referring to LTE UAV (Uncrewed Aerial Vehicle) WI, aerial channel has higher LOS probability than ground channel [1]. On the same deployment scene, a UAV device can see radio signal from more cell than a ground device. DL and UL interference strength experienced by UAV would be stronger and, hence, throughput performance would decrease comparing to a ground device. To improve DL/UL throughput, a network needs to impose a solution, e.g. CoMP operation, beam direction change, etc. As similar as LTE UAV device, a Rel-18 device with NR UAV capability could send a measurement report message triggered by altitude-based measurement event. However, a legacy device such as Rel-15/16/17 device cannot send the measurement report since it does not support the feature. Thus, the network could not apply an appropriate solution to the legacy device.
Observation 1: A legacy device such as a Rel-15/16/17 device which rides aerial vehicle cannot send a measurement report message to indicate flying state although a proper solution needs to be applied so as to prevent DL/UL throughput performance degradation.

Also, aerial channel characteristic with higher LOS probability can induce neighbour relationship among cells to alter comparing to one on the ground. Especially, a cell which to be temporarily seen only by an aerial device should not be included into the NRT (Neighbour Relationship Table) by ANR (Autonomous Neighbour Relationship). However, since a legacy device will not be able to indicate flying situation and could report erroneous measurement result for the temporal strong cell, network would insert the wrong relationship information into the NRT, which would waste NRT storage.
Observation 2: The erroneous measurement report from a legacy device for the temporal strong cell on the flying would cause the distortion of NRT by ANR.

New spectrum for UAM might be a good approach to make a network deployment elaboration easier. A dedicated network deployment and configuration only for UAM could be possible depart from the existing one since they could be managed independently due to different spectrum utilization. However, it could have hardly been convinced that a legacy device would support the new spectrum.
Observation 3: The new spectrum utilization for UAM would be hard to be supported by a legacy device.

Candidate solutions 
Two candidate solutions are suggested: 1) Mobile-IAB-based solution, 2) Application-server-based solution.
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Figure 1: Candidate solutions

1) Mobile-IAB-based solution
Legacy device would connect to mobile IAB of aerial vehicle. MT of the mobile IAB should have an UAV feature such as measurement report triggered by altitude. As network receives the measurement report from mobile IAB, it can recognize by mapping between DU of the mobile IAB and UEs which legacy UEs are flying. Network could reconfigure the legacy UEs so as to stay in the serving mobile IAB DU.

2) Application-server-based solution
Legacy device would send the information about flying state to a third-party AF by application. AF delivers the information to AMF/MME through UDR/PCF. With the corresponding N2/S1 signaling from AMF/MME, gNB/eNB could cope with dedicated radio configuration for the legacy device. 

Analysis of candidate solutions
Each solution has following pros and cons for handling legacy device riding aerial vehicle;
Table 1: Analysis of candidate solutions handling legacy device riding aerial vehicle
	Solution
	Redeeming throughput degradation
	Preventing NRT distortion
	UAM dedicated spectrum
	UE Power Saving
	Specification

	Mobile IAB
	Support
	Support
	Available
	Support
	· Measurement report triggered by altitude in mobile IAB MT
· Provisioning mapping information between UE ID and flying state to AMF/MME/donor gNB
· Preventing ground cell reselection

	Application
	Support
	Support
	Not available
	Not support
	· Provisioning flying state information of a legacy UE among AF/UDM/PCF/AMF/MME
· Provisioning flying state information of a legacy UE between AMF (or MME) and gNB (or eNB)



UAM is in scope of NR UAV WI and legacy device handling issue in UAM commercialization is critical. Upon above analysis, mobile-IAB-based solution seems best solution. Hence, we suggest to insert mobile IAB solution for UAM into mobile IAB WI.
Regarding application-based-solution, we suggest asking SA2 to check the feasibility as a compensation solution.
Proposal 1: It is proposed to insert mobile-IAB-based solution for UAM into mobile IAB WI [2].
Proposal 2: It is proposed to ask SA2 to check the feasibility of application-based-solution for UAM through Rel-18 WIs [3].
[bookmark: _Hlk101267285]Conclusion
In this contribution, the below observations as for handling a legacy device (Rel-15/16/17 device) in UAM are shown;
Observation 1: A legacy device such as a Rel-15/16/17 device which rides aerial vehicle cannot send a measurement report message to indicate flying state although a proper solution needs to be applied so as to prevent DL/UL throughput performance degradation.
Observation 2: The erroneous measurement report from a legacy device for the temporal strong cell on the flying would cause the distortion of NRT by ANR.
Observation 3: The new spectrum utilization for UAM would be hard to be supported by a legacy device.

Based on the above observations, we believe that issues on handling legacy device in UAM are essential. We kindly suggest as following;
Proposal 1: It is proposed to discuss mobile-IAB-based solution for UAM into mobile IAB WI [2].
Proposal 2: It is proposed to ask SA2 to check the feasibility of application-based-solution for UAM through Rel-18 WIs [3].
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