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1	Introduction
In Release 18 email discussion the content of NR support for UAV was discussed. As proposed by the moderator, one of the objectives in the current WID draft [1] is as below:
[Second priority] Study and, if needed, specify the enhancements on beam management, with the following assumptions [RAN1, RAN4, RAN2]:
· FR1 with directional antenna at UE side
· gNB uptilt beamforming
In this contribution we provide more details what would be the expected work needed for this topic in RAN WGs.
2	Background for Beamforming related UAV objectives 
As the beam forming is essential differentiation from LTE, it is also important to take it into account when porting features like UAV to NR. As mentioned in the email discussion the motivation for beam forming considerations is to avoid interference to other users in the network created by a UAV which is sending for example a video feed from the on-board UAV camera. An airborne UAV is especially problematic from interference point of view as it typically experiences line of sight conditions for a large number of base stations, so transmission of a high data rate HD video feed with an omnidirectional antenna can create major interference for large area of the network. Taking into account that a large number of UAV use cases, like power line inspection, live streaming from events, etc, involve high throughputs in the uplink makes it important to take this into account at start of NR UAV support.  This enables the possibility for UAVs with high data rate to connect via directive antennas when possible. A typical example is like in Figure 1, with UAVs providing video coverage from an event (where already lot of users create lot of traffic), where being able to direct the transmission for a site outside the event area itself would be beneficial to reduce interference created towards the many users in the event.
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Figure 1. Example scenario of UAV usage.
3  	Beamforming related UAV objectives 

In terms of actual work to be done, we don’t foresee need for gNB related modifications in terms of beam forming capabilities. However, the work in RAN1 side would be necessary to give guidance for RAN2 on what type of beamforming / directive antennas could be expected in a UAV, taking the typical UAV layout into account. 
Proposal 1: Drop the “gNB uptilt beamforming” from the WID objectives
Thus propose the objective for beam management to be:
Proposal 2: Add the following UAV objectives to the Rel-18 mobility enhancements WI, replacing the “FR1 with directional antenna at UE side”
Study and, if needed, specify the enhancements on beam management, with the following assumptions [RAN1, RAN4, RAN2]:
· FR1 with directional antenna at UE side
· Define assumption of beamforming / directivity capable UAVs for FR1, including number and type of beams possible [RAN1/RAN4] and impacts for the UE capability reporting [RAN2]
· Use of existing measurements for this purpose for identifying hearable cells, with possible extensions if needed [RAN2]
· Signalling to control which cell direction(s) to be considered for the beamforming by UAV [RAN2]
From RAN1 point of view the essential input is to give suitable assumptions for UAV capability for beamforming, with review then in RAN4 side for those assumptions. This is a static capability coming from UAV antenna structure, giving guidance to RAN on whether a UAV is just omnidirectional FR1 antenna or whether there is directivity, and how much, available which could be used to connect to the base station outside event area, or for example outside stadium area. Without this knowledge gNB can’t determine whether a UAV should be asked to connected to a cell which is not the strongest but outside the high load event area. There is no change foreseen for RAN1 specifications, this seen as input to UE capability.
3	Conclusion
This document has made the following proposed the following:
Proposal 1: Proposal 1: Drop the “gNB uptilt beamforming” from the WID objectives
Proposal 2: Add the following UAV objectives to the Rel-18 mobility enhancements WI, replacing the “FR1 with directional antenna at UE side” with the following:
Study and, if needed, specify the enhancements on beam management, with the following assumptions [RAN1, RAN4, RAN2]:
· FR1 with directional antenna at UE side
· Define assumption of beamforming / directivity capable UAVs for FR1including number and type of beams possible [RAN1/RAN4] and impacts for the UE capability reporting [RAN2]
· Use of existing measurements for this purpose for identifying hearable cells, with possible extensions if needed [RAN2]
· Signalling to control which cell direction(s) to be considered for the beamforming by UAV [RAN2]
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