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1. Introduction

In RAN#75, the study item on enhanced support for aerial vehicles was approved [1]. The study item will investigate the ability for aerial vehicles to be served using LTE network deployments with Base Station antennas targeting terrestrial coverage, supporting Release 14 functionality (i.e. including active antennas and FD-MIMO). One of the aspects for potential LTE enhancement is as following:
· Solutions to detect whether UL signal from an air-borne UE increases interference in multiple neighbour cells and whether an air-borne UE incurs interference from multiple cells [RAN1, RAN2]
In RAN2#99bis meeting, following observations were agreed:
Agreed observations:

1 UL interference detection can be performed based on measurements at the eNB or estimated based on measurements reported by the UE”.
2 DL PL and UL PL for a UAV-UE may differ in some scenarios where reciprocity does not hold e.g. due to different side lobe orientations, or different channel characteristics in an FDD deployment
In this contribution, we will further discuss the potential issues for signalling exchange via X2 interface for UL interference detection for aerial UEs.
2. Discussion
In last meeting, it was agreed that “DL PL and UL PL for a UAV-UE may differ in some scenarios where reciprocity does not hold e.g. due to different side lobe orientations, or different channel characteristics in an FDD deployment”, which means in some scenarios neighbour eNBs need to measure aerial UE UL signal directly to detect potential UL interference from aerial UE. Such solution needs to exchange UL signal related information to neighbour cells e.g. via X2 interface. In the email discussion for potential interference detection solutions [2], it has planned to capture following description in TR
Detection or identification of an aerial UE causing interference in UL, may be performed by exchanging information between eNBs.  Example of information exchanged between eNBs that can be used for interference detection are as follows:

•
uplink scheduling information or uplink reference signal (e.g., SRS) configuration of aerial UE exchanged.
However, exchange above information via X2 interface may cause potential issues. This is because aerial UE may see a faraway eNB than the one that is geographically closest [2], and such faraway eNB may have no X2 interface with serving eNB. 
Besides, in the scenario that DL PL and UL PL does not hold reciprocity, eNBs that was potentially interfered by aerial UE cannot be deduced by aerial UE measurement reports. Thus the above information exchange does not have clear target eNBs but have to be distributed by serving eNB to all eNBs in specific area. Then those faraway eNBs with no X2 interface with serving eNB cannot get the above information. This is depicted by the following figure:
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Figure 1 Information cannot distributed to faraway eNBs which has no X2 interface with serving eNB
One potential solution for this problem is to “relay” such information by the “middle” eNBs. However, such method may cause signalling storm on X2 interface, for example multiple copies of the information may be distributed and received by specific eNB, and eNB does not know when to stop the information exchange. These issues are depicted in the following figure
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Figure 2 Signaling exchange by “relay” signaling still has problems

Based on the above discussions, we have the following observation and proposal
Observation 1: Signalling exchange for UL interference detection has problems for faraway eNBs which has no X2 interface with serving eNB

Proposal 1: Suggest RAN2 to discuss signalling exchange problems and capture this problem in the TR
3. Conclusion

In this contribution, we discuss the potential issues for signalling exchange via X2 interface for UL interference detection for aerial UEs, and have following observation and proposals
Observation

Observation 1: Signalling exchange for UL interference detection has problems for faraway eNBs which has no X2 interface with serving eNB

Proposals

Proposal 1: Suggest RAN2 to discuss signalling exchange problems and capture this problem in the TR
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