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Introduction

The Work Item on UAV has been agreed in RAN#94e(RP-213600) with the following objectives:

1. Specify the following enhancements on measurement reports [RAN2]:

UE-triggered measurement report based on configured height thresholds

Reporting of height, location and speed in measurement report

Flight path reporting

Measurement reporting based on a configured number of cells (i.e. larger than one) fulfilling the triggering criteria simultaneously

Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.
2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]

Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.
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.

4. Study UE capability signaling to indicate UAV beamforming capabilities and, if necessary, RRC signaling [RAN1, RAN2]: 
FR1 with directional antenna at UE side

The intention of this contribution is to share our views on how to introduce the subscription based aerial UE identification function in NR and other UAV aspects on mobility.
Discussion
Currently, the UAV related features have been supported in LTE in previous releases and mainly focusing on the scenarios with an altitude lower than 300m. According to the study, the feasibility and required enhancements have been verified for the support aerial vehicles via terrestrial cellular systems, e.g. in terms of UL and DL interference as well as mobility. However, since LTE was designed for terrestrial UEs, without considering aerial UEs at the very beginning, some inherent limitations, e.g. higher latency, reduced MIMO capabilities imply that some requirements for aerial services still cannot be met. 

==============content in UAV WI===============
2. Specify the signaling to support subscription-based aerial-UE identification [RAN3/SA2 interaction/RAN2]

Note: Work done in LTE is a starting point for this objective. NR-specific enhancements can be considered, if needed, while overall the LTE and NR solutions should be harmonized as much as possible.
==============content in UAV WI===============
Based on the WID objectives, companies will further discuss how to enhance the UAV functions and how to achieve these functions in NR. As shown above, companies in RAN3 may further discuss how to support the subscription based aerial UE identification in NR. In LTE, the subscription-based identification of UAV is captured as following in 36.300: 
	23.17.2
Subscription based identification of Aerial UE function

Support of Aerial UE function is stored in the user's subscription information in HSS. HSS transfers this information to the MME during Attach, Service Request and Tracking Area Update procedures.

The subscription information can be provided from the MME to the eNB via the S1-AP Initial Context Setup Request during Attach, Tracking Area Update and Service Request procedures. The subscription information can also be updated via the S1-AP UE Context Modification Request message. In addition, for X2-based handover, the source eNodeB can include the subscription information in the X2-AP Handover Request message to the target eNodeB.

For the intra and inter MME S1 based handover, the MME provides the subscription information to the target eNB after the handover procedure.


For NR UAV, subscription-based aerial UE identification has similar motivation as LTE. As described in UAV WID, LTE mechanism for subscription-based UAV identification is a starting point for NR, and overall the LTE and NR solution should be harmonized as much as possible. Thus, we proposal LTE solution for subscription-based UAV identification take LTE solution as baseline.
Proposal 1: Subscription based aerial UE shall be supported in Rel-18 and the LTE mechanism shall be considered as baseline. 
Besides the subscription based identification function, RAN3 may also need to evaluate the new issues on the UAV mobility. It is clear that an aerial UE may have more mobility flexibility on the speed and path than a normal UE. That’s may also the reason why LTE supports aerial UE to report its flight path. It is obvious that the aerial UE will be supported in both NR and LTE after this release. Considering the aerial UE will be supported in both RAT and the mobility flexibility of the aerial UE, the path of a UAV may be covered by both NR cells and LTE cells. However, the inter-RAT mobility for a UAV is not supported by either LTE or NR and has never been discussed before. From our point of view, it is valuable for RAN3 to consider whether or how to support the inter-RAT mobility for an aerial UE in next following meetings in Rel-18.

In addition, with new introduced metrics, the requirement of more accurate measurement results and less latency, the requirement of the connection continuity&robustness and the data throughput of UAV in NR is much larger than that in LTE. DC may also be efficiency way to handle this case. Hence, companies may discuss whether inter-RAT mobility and DC may be needed for NR UAV supporting due to the mobility requirement.
Proposal 2: RAN3 may discuss whether/how to support the inter-RAT mobility and DC for aerial UE.
3. Conclusion

In this contribution , proposals and observations are:

Proposal 1: Subscription based aerial UE shall be supported in Rel-18 and the LTE mechanism shall be considered as baseline. 
Proposal 2: RAN3 may discuss whether/how to support the inter-RAT mobility and DC for aerial UE.

