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1. Introduction
In RAN4#94-ebis meeting, Antenna characteristics for IMT were discussed and two WFs [1, 2]was agreed. However, the antenna characteristics have not reached consensus and need to be further discussed. This contribution will provide our views and analysis on the BS antenna characteristics for IMT.
2. [bookmark: _GoBack]Discussion
As agreed in the WF [2], the open issues on antenna characteristics for 6.425-7.125GHz and 10.0-10.5GHz are shown as follows:
	FFS on 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
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

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

	Vertical coverage range (degrees)
	FFS 
	FFS

	BS output power, TRP (dBm)
	FFS
	FFS



FFS on 10.0-10.5GHz:
· Element parameters
· Horizontal/vertical element spacing
· Horizontal/vertical 3 dB beamwidth
· Element gain (GE,max)
· Antenna configuration
· Additional parameters




Antenna configuration
Because NR CSI-RS supports up to 64 ports, we think it is reasonable and enough to choose 8*8 antenna configuration as baseline for WA sub-urban and WA urban. 
Proposal 1: Choose 8*8 antenna configuration. 

Element parameters
According to [1], the following candidates were discussed for element parameters, 
· Element gain: [8 dBi],[6 dBi],[related element spacing and beamwidth] [all scenarios]
· H/V beamwidth of single element (degrees): [80/65], [90/65], [90/90]
· H/V radiating element spacing: [0.6λ/0.9λ], [0.5λ/0.9λ], [0.5λ/0.5λ], [0.5λ/0.7λ]
Generally, due to mutual coupling in the antenna array, smaller element spacing can achieve wider 3dB beamwidth and smaller gain of radiating element than larger element spacing. And wider 3dB beamwidth for beamforming can achieve lower (better) sidelobe level, which can be used to reduce interference to other users or other systems. Narrower 3dB beamwidth for beamforming can achieve bigger (better) directivity gain, which can be used to improve the coverage distance. Since the motivation is for ITU-R co-existence study between IMT and other services, we think the antenna parameters should well consider the motivation. For 6.425-7.125GHz, 7.025-7.125GHz and 10.0-10.5GHz frequency ranges, the co-existence with space service is the main concern, we proposed to use [0.5/0.7] as the element spacing in horizontal and vertical. 0.7lamda in vertical plane is a good compromise between coverage and sidelobe performance. For frequency ranges below 5GHz, we are fine to use any one from [0.5, 0.7], [0.5, 0.9] and [0.6, 0.9] as the element spacing. 
Proposal 2: The following element parameters should be considered 
For 6.425-7.125GHz, 7.025-7.125GHz and 10.0-10.5GHz frequency ranges
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Horizontal radiating element spacing
	
	

	Vertical radiating element spacing
	              
	

	Horizontal 3dB beamwidth(degree)
	             90
	           90

	Vertical 3dB beamwidth(degree)
	            75
	           75

	Radiating element gain (GE,max) (dBi) 
	            6
	          6



For frequency ranges below 5GHz,
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Horizontal radiating element spacing
	
	

	Vertical radiating element spacing
	              
	

	Horizontal 3dB beamwidth(degree)
	             90
	           90

	Vertical 3dB beamwidth(degree)
	             65
	            65

	Radiating element gain (GE,max) (dBi) 
	            6.5
	          6.5



Additional parameters
The down tilt angle for sub-urban is usually about 9 degree, while down tilt angle for urban is usually about 12 degree. The vertical 3dB beamwidth of array beam after beamforming is about 10 degree (75/8). So the vertical coverage range for sub-urban is 94 to 104 degree, and vertical coverage range for urban is 97 to 107 degree. Generally, TRP is the base station output power declared by the base station manufacturer, it can be decided according to the link budget by considering the intended coverage and beamforming gain etc. So, we propose
Proposal 3：Adopt the following additional parameters for Sub-urban and Urban.
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Vertical coverage range (degrees)
	94 to 104
	97 to 107

	BS output power, TRP (dBm)
	Decide according to 38.104 and link budget.
	Decide according to 38.104 and link budget



3. Conclusion
This contribution further discussed the BS antenna Characteristics and gave the following proposals.
Proposal 1: Choose 8*8 antenna configuration. 
Proposal 2: The following element parameters should be considered 
For 6.425-7.125GHz, 7.025-7.125GHz and 10.0-10.5GHz frequency ranges
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Horizontal radiating element spacing
	
	

	Vertical radiating element spacing
	              
	

	Horizontal 3dB beamwidth(degree)
	             90
	           90

	Vertical 3dB beamwidth(degree)
	            75
	           75

	Radiating element gain (GE,max) (dBi) 
	            6
	          6



For frequency ranges below 5GHz,
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Horizontal radiating element spacing
	
	

	Vertical radiating element spacing
	              
	

	Horizontal 3dB beamwidth(degree)
	             90
	           90

	Vertical 3dB beamwidth(degree)
	             65
	            65

	Radiating element gain (GE,max) (dBi) 
	              6.5
	            6.5


Proposal 3：Adopt the following additional parameters for Sub-urban and Urban.
	Parameter
	Wide area
Sub-urban
	Wide area
Urban

	Vertical coverage range (degrees)
	94 to 104
	97 to 107

	BS output power, TRP (dBm)
	Decide according to 38.104 and link budget.
	Decide according to 38.104 and link budget
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