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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In this contribution, we will discuss the proposals submitted to Rel-19 workshop on NR UAV and UAM.
2 Discussion 
In the Rel-19 workshop, several contributions were submitted to propose potential enhancements for NR UAV and UAM scenarios, mainly within the areas of CONNECTED UEs Mobility enhancements, IDLE/INACTIVE Mobility enhancements, UL and DL Interference mitigation, PC5 enhancements, PRACH partitioning and no-fly/no-transmit zone.
Below we analyze those candidate areas for improvements and we give our suggestion on what could be the content of a small Rel-19 UAV enhancements WI, RAN2 lead.
1. CONNECTED UEs Mobility enhancements
This area includes Conditional HandOver (CHO) enhancements and L1/L2 Triggered Mobility (LTM) enhancements. The purpose would be to make HO more reliable and in general mobility smoother, considering the special situations of UAV, especially when they fly high in the air and they may have a planned flight path. 
For CHO, we are open to consider height related conditions in addition to the legacy location/timing based conditions introduced in NTN. In general, we can leave to the network implementation how to use the flight path to improve the overall HO experience, except necessary inter-gNB coordination.
For LTM, we think the usage of flight path can be left to network implementation for intra-CU cases. When considering the potential inter-CU LTM enhancements, we think it is beneficial and feasible to reduce the amount of measurements and reporting based on UAV specific flight path plan, e.g., based on timing and location. Again the use of flight path in this context seems to be mostly up to network implementation and inter-gNB coordination may be needed.
2. IDLE/INACTIVE UEs mobility enhancements
The goal would be to improve mobility in IDLE/INACTIVE states, for example (re)selecting UAV dedicated cells with high priority or trying to avoid frequently TAU. This could require some simple solution, like e.g. height dependent Tracking Area. 
3. UL / DL Interference mitigation
The UL/DL interference issue for UAV communication was evaluated in LTE and it was also assumed that the interference impact is similar or even worse in the NR system. Because of the limited time Rel-18 UAV WI only specified solution to reduce frequent measurement reporting caused by more neighbor cells than those for ground UEs. This means that now we can only rely on network implementation to overcome the DL interference on UAV/UAM communication and the UL interference on ground UE communication. Other than that, we think standardized solutions, e.g., UE power control enhancement and inter-gNB coordination enhancement, could be beneficial to cope with interference issues and therefore improve the overall network performance. This part of the work requires also RAN1 work/TUs.
In addition, some companies proposed new network and UE antenna form enhancements for the purpose of interference mitigation. Previously, it was assumed that the UAV/UAM communication on low-altitude is covered by the side-lobe from gNB with down-tilt beams, therefore it is difficult to well perform the UAV specific network planning and network optimization. Based on this, we agree that the gNB up-tilt beam deployment is beneficial to low-altitude coverage and DL interference mitigation. However, gNB up-tilt beam is more like a network deployment implementation, therefore we are not yet convinced that there is any issue to be solved by specifications.
For the case of UE equipped with directional antennas, RAN1 had some discussion e.g. on the need, in Rel-18, to report this to the network but no consensus was achieved, then nothing was introduced. From our perspective, the situation for this potential area of improvements is unchanged and we see no need to spend more RAN1 TUs on this.
4. Other areas, e.g., PC5 enhancement and PRACH partitioning
Other areas mentioned by companies’ contributions included for example how to extend the PC5 communication range for UAVs, or PRACH enhancement for UAV. With respect to the PC5 enhancement for A2X communication (including BRID and DAA), there were some progress in August RAN2 meeting, i.e. separate sidelink resource pool is supported for A2X communication only, as companies believe this can improve A2X communication quality and reliability. With this enhancement introduced in Rel-18, we are not convinced yet that more enhancements for PC5 are necessary in Rel-19. The PRACH issue is also not yet clear to us without any detailed illustration of the problem and discussion.
5. Leftover issue and SA2 introduced impact
In August SA2 meeting, the no-fly/transmit zone (NTZ) issue was discussed and it was concluded that it will not be addressed by SA2 in Rel-18, since it was not in the scope of their WI and now there is no time left. According to the reply LS from SA2, it is mentioned that SA2 is considering the NTZ requirement in a potential Rel-19 SA2 study item under discussion. Correspondingly, if necessary, RAN may also need to include this NTZ issue in the Rel-19 UAV scope, as well as other SA2 UAV features with RAN dependency.
Based on the analysis above, we concluded:
Conclusion: We are open to consider for Rel-19 a small UAV enhancement WI, RAN2 lead and Uu centric, subject to TUs availability (which could be an issue especially in RAN1) focusing only on very limited enhancements, mainly (or only) mobility and interference related.
3 Conclusion
[bookmark: _GoBack]In this contribution, we provided our view on NR UAV and UAM with following conclusion:
Conclusion: We are open to consider for Rel-19 a small UAV enhancement WI, RAN2 lead and Uu centric, subject to TUs availability (which could be an issue especially in RAN1) focusing only on very limited enhancements, mainly (or only) mobility and interference related.

