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1 Introduction
In the last plenary (RAN#87e) the Study on IMT parameters for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz was approved [1]. IMT technology related parameters have been discussed in last RAN4#94e-Bis meeting. The WF on BS antenna parameters for 6.425-7.125GHz and 10.0-10.5GHz was approved in [2].
This paper discusses the antenna characteristics on 6.425-7.125GHz and 10.0-10.5 GHz.
2 Discussion
In last meeting there are parameters are identified as FFS, e.g, for 6.425-7.125 GHz,
· Element parameters
· Horizontal/vertical element spacing
· Horizontal/vertical 3 dB beamwidth
· Element gain (GE,max)
· Antenna configuration, candidate options:
· 8*8
· 4*8 
· 16*8
· additional parameters

FR1 high gain antennas used previously range from:
8x8 element, 0.9λx0.6λ spacing -> 34.6λ2.	(LS to ITU on 3300-3400 MHz, RP-182783)
TABLE A2-1 of RP-182783
	
	
	Outdoor
Suburban hotspot
	Outdoor
Urban hotspot
	Indoor

	1
	Base station Antenna Characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101

	1.2
	Element gain (dBi)
	8
	8
	8

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	80º for H
65 for V
	80º for H
65 for V
	80º for H
65 for V

	1.4
	Horizontal/vertical front-to-back ratio (dB)
	30 for both H/V
	30 for both H/V
	25 for both H/V

	1.5
	Antenna polarization 
	Linear ±45º
	Linear ±45º
	Linear ±45º

	1.6
	Antenna array configuration (Row × Column)

NOTE 2
	8×8 elements
	8×8 elements
	8×8 elements

	1.7
	Horizontal/Vertical radiating element spacing 
	0.6 of wavelength for H, 0.9 of wavelength for V
	0.6 of wavelength for H, 0.9 of wavelength for V
	0.6 of wavelength for H, 0.9 of wavelength for V

	1.8
	Array Ohmic loss (dB)
	2
	2
	2

	1.9
	Conducted power (before Ohmic loss) per antenna element
 (dBm/200 MHz)
	25/28/31
	25/28/31
	6/9/12

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	120
	120
	120



FR2 high gain antennas
8x16 element, 0.5λx0.5λ spacing -> 32λ2.	(NR FR2 simulations)
Table 5.2.3.2.1-1 of TR 38.803: BS antenna modelling for Urban macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	8 dBi

	(Mg, Ng, M, N, P) note
	For 30GHz: (1, 1, 8, 16, 2)

	(dv, dh)
	(0.5λ, 0.5λ)

	Note:	An additional 3dB gain is added to the total beamforming gain to account for the two polarization directions. Boresight direction is horizontal.



The maximum antenna aperture for both FR1 (higher frequencies) and FR2 has been 32 to 34λ2 the FR1 BS has greater gain in the vertical dimension (to maintain parity with existing passive antenna gain) and the FR2 has the greater gain in the horizontal dimension.
For 6-7GHz the physical size of the antenna is reduced compared to previous 2GHz studies but still not completely irrelevant, hence it is preferable to maintain the portrait aspect of the antenna. As there have been grating lobe issues related to the larger element spacing the total aperture is maintained but the separation of elements is reduced and hence the number of them is increased. Using 0.5λ element spacing avoids any grating lobes. We propose to adopt 0.5λ element spacing as below.
· Element parameters
· Horizontal/vertical element spacing: 0.5λx0.5λ
· Horizontal/vertical 3 dB beamwidth: 90deg x90deg
· Element gain (GE,max): 3.5 dBi
· Antenna configuration: 16x8 (v x h)
It was also agreed to add following additional parameters to better characterize AAS antenna. According to the consideration on cell size in [3], we think 43 dBm/100 MHz is a typical value for co-existence study.
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Horizontal coverage range (degrees)
	+/- 60
	+/- 60

	Vertical coverage range (degrees)
	[90 to 120]
	[90 to 120]

	BS output power, TRP (dBm)
	43
	43


3 Conclusion
This paper looks at antenna characteristics on the 6.425-7.125GHz and 10.0-10.5GHz frequency range. The following parameters are proposed for co-existence study.
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Horizontal/Vertical radiating element spacing
	0.5 of wavelength for H
0.5 of wavelength for V

	0.5 of wavelength for H
0.5 of wavelength for V


	Horizontal/vertical 3 dB beamwidth of single element (degree)
	90º for H
90º for V 

	90º for H
90º for V 


	Element gain (GE,max)
	3.5
	3.5

	Antenna array configuration (Row × Column)
	16 × 8 elements
	16 × 8 elements

	Horizontal coverage range (degrees)
	+/- 60
	+/- 60

	Vertical coverage range (degrees)
	[90 to 120]
	[90 to 120]

	BS output power, TRP (dBm)
	43
	43
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