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Introduction

In the RAN4#94-e-Bis meeting, WF on BS antenna parameters [4] was approved for further discussion, therefore in this contribution, we want to share some initial inputs on that practical BS antenna parameters.

Discussion 
In R15 NR WI, it was agreed to reuse the LTE requirement for FR1 NR as much as possible at the very beginning, therefore there are no coexistence evaluation for FR1 NR and no discussion on practical antenna configurations for evaluation. There were three discussions related to FR1 NR BS RF architecture in past, one is FR1 filter design discussion for FOBUE/FOOBB where 8x8 is mentioned, however this is only for RF transceiver chain instead of antenna configuration, but it’s close. Another one is FR1 IAB coexistence simulation where 8x8 with assumption that 3dB beamwidth in vertical domain is 65 degree and 3dB beamwidth in horizontal domain is 130 degree and antenna element spacing is 0.8lamda in vertical and 0.5lamda at horizontal. The last one is RF architecture captured in TR38.820 for 7-24GHz SI. The 1st antenna diagram is for AAS based LTE BS with 8 RDN ports, and 4th antenna diagram is for AAS based NR BS with 64 RDN ports. 
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Figure 1. Antenna diagram of NR BS antenna elements [extracted from TR38.820]

In the following section, we want to provide another FR1 NR BS antenna configuration in practice as shown in Figure 2 where 192 antenna elements with 64 RDN ports are implemented to achieve higher EIRP meeting the operators’ coverage demand. Antenna element spacing in vertical domain is 0.7lamda and antenna element spacing in horizontal domain is 0.5lamda. 3dB beamwidth in vertical domain is 65 degree and 3dB beamwidth in horizontal domain is 130 degree.
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Figure 2. Antenna diagram of NR BS [12x8x2]->192 antenna elements
Based on the above information, then antenna element gain could be derived as following:


[image: image3.wmf]dB

Loss

d

d

G

h

v

element

ANT

63

.

4

8

.

1

5

.

0

7

.

0

4

log

10

4

log

10

2

10

2

10

_

»

-

÷

ø

ö

ç

è

æ

*

*

*

»

-

÷

ø

ö

ç

è

æ

*

*

*

»

l

l

l

p

l

p


In addition, considering satellite service in 6425-7125MHz shown in the following Table 1, then for NR BS antenna configuration operating on that frequency range, it’s also necessary to pay attention for antenna grating lobe, therefore another way is to use 0.5lamda at the vertical domain to avoid the potential grating lobe, however with relative narrower antenna spacing in vertical resulting in lower antenna element gain, then more antenna elements in vertical domain is expected to achieve that target EIRP or coverage demand. Based on the above consideration, another option is proposed as 16x8x2 with 0.5lamda in vertical domain and 0.5lamda in horizontal domain.
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Indeed, regarding the grating lobe mitigation issues,electrical down tilt could be reused to mitigate grating when antenna element spacing is between 0.5lamda and 1.0lamda. 

Conclusions
In this contribution, we shared initial inputs for NR BS antenna configuration at 6.425-7.125GHz and 10.0-10.5GHz and proposals are made as following:

Proposal 1:

	Parameter
	Values

	Composite Array radiation pattern in dB 
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the steering matrix components are given by
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the weighting factor is given by
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	Antenna element vertical radiation pattern (dB)
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	Antenna element horizontal radiation pattern (dB)
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	Combining method for 3D antenna element pattern (dB)
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	Maximum directional gain of an antenna element GE,max
	Option 1:4.63 dBi

Option 2: 3.17dBi

	Antenna loss /Efficiency
	1.8 dB

	BS antenna configuration
	Option 1: (Mg, Ng, M, N, P) = (1, 1, 12, 8, 2) 
Option 2:  (Mg, Ng, M, N, P) = (1, 1, 16, 8, 2) 

	(dv, dh)
	Option 1:(0.7λ, 0.5λ)

Option 2:(0.5λ, 0.5λ)

	Mechanical down tilt
	10°

	Note 1: Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2: single polarization simulated under the assumption of polarization match.
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