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Introduction
A new Study Item on “Study on Enhanced Support for Aerial Vehicles” was approved in 3GPP RAN#75 meeting [1]. In RAN1#90, the following agreements [2] were achieved:
Agreement:
Following potential solutions for interference mitigation are further evaluated in RAN1#91
· For Downlink,
· Network coordination
· CoMP
· Note: companies should provide their assumptions on the coordination set size.
· ICIC/eICIC/FeICIC
· Note: companies should provide their assumptions on the coordination set size.
· Resource reservation
· Receive Beamforming (i.e., IRC receiver)
· Other solutions are not precluded
· For Uplink,
· Power control-based mechanisms
· Transmission beamforming (optional for evaluations)
· Note 1:  proponents are encouraged to provide results for transmission beamforming when the number of UE Tx antennas is larger than 2.
· Note 2:  proponents are encouraged to provide details of channel models.
· Network coordination
· CoMP
· Note: companies should provide their assumptions on the coordination set size.
· ICIC
· Note: companies should provide their assumptions on the coordination set size.
· Resource reservation
· Other solutions are not precluded
· Implementation based solutions are not precluded in the evaluation

In this contribution, we will further analyze the options in network coordination and raise our concern of CRS collision. The rest of the contribution is organized as follows:
· [bookmark: _GoBack]Section 2 explains that the network coordination may need the assistance of the height of aerial UE. 
· Section 3 addresses the concern of CRS collision issue for aerial vehicle.
· Section 4 concludes the contribution.
Height of the aerial UE
In the previous meeting, network coordination, such as CoMP and ICIC/eICIC/FeICIC, is agreed to be considered for downlink and uplink interference mitigation. It is also worth noting that the coordination set size should be considered. We think that it is important to have a proper coordination set size. On the one hand, if the set size is too small, the coordination would be not sufficient to mitigate the interference. On the other hand, if the set size is too big, too many coordination operations may result in a bigger latency.
In our opinion, the coordination set size is related to the height of the aerial vehicle. As shown in Figure 1, for example, for a ground UE (TUE in Figure 1), only neighbor cells a1, a2, … , a6, need to be taken into account when considering CoMP and ICIC. 
However, for an aerial vehicle that is flying above a certain height, it normally can detect and consequently can be interfered with by more neighbor cells. The aerial UE1 illustrated in Figure 1, can not only measure cells a1, a2, a3, … , a6, but can also measure some “extended neighbor cells”, such as b1, b2, …, b12. Likewise, aerial UE2 may measure cells a1, a2, a3, … , a6, cells b1, b2, …, b12, and cells c1, c2, …, c18. It is simulated that the higher the aerial vehicle is flying, the more cells it can detect [3].
Therefore, in order to have a proper coordination set size, the height of the aerial vehicle should be considered.
Proposal 1: The height of the aerial UE should be taken into account while considering the coordination set size.


Figure 1. The number of cells detected by aerial UE is related to its flying height.
Note that the height of the aerial UE may play an important role for the resource reservation. It is observed that an aerial vehicle is not always flying at a high elevation and/or at a high speed. Those aerial UEs that are flying below a certain height may be viewed as a ground UE. Therefore, eNB does not need to reserve resources for aerial UEs that are flying below a certain height. In other words, only those aerial UEs that are flying at a high elevation and/or at a high speed need to use the reserved resource. 
Moreover, with the assistance of the aerial UE’s height information, eNBs may allocate resource more reasonably and efficiently for the aerial UEs. For example, the same resource may be allocated to different aerial UEs if the distance between them is great enough. 
As a result, in terms of resource reservation and allocation, it would be beneficial for the eNB to acquire the height information of its served aerial UEs. So, we suggest that RAN 1 should carefully consider how the eNB can acquire the height of the aerial UE.
Proposal 2: The height of the aerial UE may be considered by RAN1 in terms of resource reservation and allocation.

CRS collision
Generally, a ground UE is normally operating at a low height and/or at a low speed. At low elevation, there exists a variety of obstacles, where the transmission is non-light of sight (NLOS) with a high probability of. In the NLOS environment, the path loss is large between a neighbor cell and the ground UE, which limits the number of cells detected by the ground UE. Therefore, when measuring neighbor cells, the ground UE only needs to measure those neighbor cells that are geographically neighbors to its serving cell. Hence the CRS collision problem could be avoided in network design.
However, CRS collision may need to be considered for aerial UEs. Since an aerial UE is normally flying at a high elevation and/or at a high speed, an aerial UE may detect more neighbor cells due to the LoS propagation. As illustrated in Figure 1, an aerial UE that is flying above a certain height can detect many more cells than a ground UE can detect. This potentially increases the risk of CRS collision for aerial UEs when measuring these neighbor cells.
From the configuration perspective, by applying FeICIC, up to 8 neighbor cells can be canceled. (Actually, up to 2 cells can be canceled from the receiver requirement perspective.) If the aerial UE detects more than 8 neighbor cells, it may be problematic. Two potential options to solve this problem are:
Option 1: receiver enhancement.
We think the aerial UE is battery and cost sensitive, so it may be not a good choice to enhance the aerial UE at the receiver side.
Option 2: system enhancement.
CRS-less subframes may be introduced in order to avoid CRS collision. But RAN1 needs to discuss how this would influence other UEs.
Proposal 3: RAN1 is encouraged to study the CRS collision issue for aerial UEs.

Conclusions
In this contribution, based on discussions we propose:
Proposal 1: The height of the aerial UE should be taken into account while considering the coordination set size.
Proposal 2: The height of the aerial UE may be considered by RAN1 in terms of resource reservation and allocation.
Proposal 3: RAN1 is encouraged to study the CRS collision issue for aerial UE.
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