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1. Introduction
In RAN1#72 meeting, the scenarios for elevation beamforming and FD-MIMO are intensively discussed. For remaining issues, in this contribution we discuss antenna configurations for the 3D channel study. Further details on evaluation scenarios are found in our companion contribution [1].
2. Antenna configurations
2.1. Antenna Structure 
A 2D array antenna can have both vertically and horizontally arranged antenna elements in the antenna panel. Since there are different characteristics and usages between vertical and horizontal antenna elements, the number of antenna ports in two directions can be separately given as (L,M), L 
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{1,2,4,8}, M 
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{1,2,4,8}, where L and M are respectively defined as the number of horizontal and vertical antenna ports, and the total number of antenna ports is 
[image: image3.wmf]M

L

´

. Such 2D antenna array can be assumed to be uniform linear array or cross-polarized array, which is rectangular in shape as depicted in Figure 1.
Since the system level simulations with increased number of antennas will be very time consuming, the total number of antennas needs to be limited to a proper level. In order to investigate impacts of adding vertical antenna elements on top of horizontal antenna elements, we suggest to down-select only a few combinations among all possible combinations of L and M, e.g., choosing only two cases of (2,4) and (2,8) for the simulation. It seems reasonable to choose M = 4 and M = 8 to properly investigate the effects from vertical beams, while for horizontal beams we can fix only L = 2 as a representative horizontal antenna configuration, considering the simulation burden. 
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Figure 1: (8,8)-ULA with rectangular shape
2.2. Antenna Element Pattern
Based on [2] by RAN4, we suggest to identify only an antenna element pattern for the 3D channel study, which is given by the following table:

Table 1: Antenna element pattern
	Horizontal Radiation Pattern 
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	Front to back ratio
	Am = 30dB

	Vertical Pattern  method
	
[image: image6.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

-

=

v

dB

V

E

SLA

A

,

90

12

min

2

3

,

q

q

q



	Side Lobe lower level
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	3D element Pattern 
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	Additional parameters are provided in A10 of Table 5.4.4.2.1-1. in [2].


In Table 1, the half power beamwidth of horizontal and vertical arranged antenna is given by 
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, and 
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 is the maximum directional gain of the radiation element, which is assumed to be 8dBi.

Note that there is no need to further identify a composite array radiation pattern provided by RAN4 [2], since each antenna element (with its element pattern given by Table 1) should anyway be used for 3D channel generations in RAN1 study. 

In order to alleviate the effect of side lobes, it may also be desired to consider the mechanical tilting described in A2.1.6 in [3].
2.3. Antenna Spacing
Antenna spacing is much relevant to the beam width and the number of side lobes as illustrated in Figures 2(a) and 2(b), which depict the antenna gain pattern of (8,8) ULA with antenna spacing {
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 elevation tilting angle. 
For the candidates of antenna spacing, both 0.5
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 and 4
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 for each horizontal or vertical dimension of antenna panel can be considered, as in conventional simulation assumptions. In that case, there are four possible combinations to be evaluated: {
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}. For 3D-channel studies, however, it is desirable to give a priority on or down-select a few combinations among all the four candidates, to reduce the simulation burden. 
We simply suggest to down-select at most two cases, e.g., {
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} can be a baseline and seems not so controversial, but for the latter case of {
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 antenna spacing with 8 elements corresponds to 4.2m array length in total at 2GHz frequency, which is questionable whether it is practical in commercial implementation.
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Figure 2: Antenna patterns with (8,8)-ULA with 
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 elevation tilting angle
3. Conclusion
This contribution discussed antenna configurations for 3D-channel studies, including the antenna structure, antenna element pattern, and antenna spacing.
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