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Antenna Composite Gain Test Report

1. Test Information

Equipment Campus Access Points
Brand Name Aruba
Model Name AP615

Applicant Aruba
Manufacturer Aruba

2.Testing Location

Testing Location

WNC

ADD : 20 Park Ave. I, Hsinchu Science Park, Hsinchu 308 Taiwan

Test Condition

Test Engineer

Test Environment
(°C | %)

Test Date

Radiated

Lucien Hsieh

20-24 / 45-60

08.23.2021~09.06.2021

3. Test Frequency

Band (MHz) Test Frequency (MHz)

1560-1590 1575

2400-2480 2450

5150-5250 5150

5470-5725 5550

5725-5850 5850

5925-6425 5925

6425-6525 6500

6875-7125 7000

4, Antenna Information
Ant. Position Brand Name Model Name Ant. Type Connector

Antenna 1 (2G/5G) Aruba 95XKAN15.G92 PIFA [-PEX
Antenna 2 (2G/5G) Aruba 95XKAN15.G93 PIFA [-PEX
Antenna 3 (2G/6G) Aruba 95XKAN15.G94 PIFA [-PEX
Antenna 4 (2G/6G) Aruba 95XKAN15.G95 PIFA [-PEX
Antenna 5 (BLE) Aruba 95XKAN15.G96 PIFA [-PEX
Antenna 6 (GPS) Aruba 95XKAN15.G97 PIFA [-PEX
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5. Test Configuration

Network Analyze

3126 Precision Sleeve Dipoles

3164-08
Diagonal Dual

Polarized Horn

Relay Switch Unit
PC running ”
EMQuest -" l

software 3

GPIB-Bus Fiber Optics for MAPS system

Penetration

MAPS Controller Panel

6. Reference Calibration

Range Calibration Configuration (Passive)

Fully Anechoic
Chamber

Measurement Propagation Path AUT
- o Positioner
>
14 E EE Dual Polarized
s = g Measurement
czE Antenna N
% =< Conducted Portion of TX
AR Measurement Signal Path
ocf {Cables, Switches, Amps, etc.)
BES
HE
=2 -
553
=5 RX Port
= Vector
Network
Analyzer “‘H‘""TI Port
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7. Test Method

The “great circle” cut method, whereby the Measurement Antenna remains fixed and the EUT is

rotated about two axes in sequential order.The radiated RF performance of the Equipment Under Test

(EUT) is measured by sampling the radiated transmit power of the mobile at various locations

surrounding the device. A three-dimensional characterization of the ‘transmit' performance of the EUT is

pieced together by analyzing the data from the spatially distributed measurements.

Data points taken every 15 degrees in the theta and in the phi axes are deemed sufficient to fully

characterize the EUT's Far-Field radiation pattern and total radiated power All of the measured power

values will be integrated.

8. Measured Values and Calculation of Correlated / Uncorrelated

Gains
Antenna Peak Gain Table (Ant. Position : 2G/5G Ant.1~2)
Band (MHz) 2400-2480
Frequency (MHz) 2450
Ant.1 Max Gain (dBi) 1.7
Ant.2 Max Gain (dBi) 1.0
Max Gain (dBi) 1.7
Band (MHz) 5150-5470 5470-5725 5725-5850
Frequency (MHz) 5150 5550 5850
Ant.1 Max Gain (dBi) 4.4 3.9 4.5
Ant.2 Max Gain (dBi) 4.0 4.3 3.8
Max Gain (dBi) 4.4 4.3 4.5
Antenna Peak Gain Table (Ant. Position : 2G/6G Ant.3~4)
Band (MHz) 2400-2480
Frequency (MHz) 2450
Ant.3 Max Gain (dBi) 1.6
Ant.4 Max Gain (dBi) 2.8
Max Gain (dBi) 2.8
Band (MHz) 5925-6425 6425-6525 6525-7125
Frequency (MHz) 5925 6500 7000
Ant.3 Max Gain (dBi) 3.9 3.6 4.3
Ant.4 Max Gain (dBi) 3.4 3.6 4.0
Max Gain (dBi) 3.9 3.6 4.3
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Antenna Peak Gain Table (Ant. Position : BLE Ant.5)

Band (MHz) 2400-2480
Frequency (MHz) 2450
Ant.5 Max Gain (dBi) 2.6

Antenna Peak Gain Table (Ant. Position : GPS Ant.6)

Band (MHz) 1560-1590
Frequency (MHz) 1575
Ant.6 Max Gain (dBi) 2.3

Antenna Correlated / Uncorrelated Gain Table (Ant. Position : 2G/5G Ant.1~2)

Frequency (MHz) Correlated Gain (dBi) Uncorrelated Gain (dBi)
2450 3.5 0.6
5150 57 2.9
5550 6.7 3.7
5850 6.8 3.8

Antenna Correlated / Uncorrelated Gain Table (Ant. Position : 2G/6G Ant.3~4)

Frequency (MHz) Correlated Gain (dBi) Uncorrelated Gain (dBi)
2450 5.0 2.0
5925 5.9 2.9
6500 6.0 3.0
7000 6.4 3.5

Because the antennas are fixed in location within the device the directional antenna gain for MIMO is
calculated over a sphere using the raw spatial data taken at 5 degree steps of theta and phi for each
antenna using the equations from KDB 662911 D0O1. The raw antenna data is located in the appendix of
this report.

The correlated antenna gain was calculated using KDB 662611 D01, F(2)(d)(i). The uncorrelated
antenna gain was calculated using KDB 662911 D01, F(2)(d)(ii).

The uncorrelated and correlated gains were calculated for each point in the spatial data, and the

highest values reported.
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Note :
KDB 662611 D01, F(2)(d)(i)

G1 G2 Gn 2

Correlated Gain= 10 log (1020 + 1020 + --- + 1020) [Nans | dBI

KDB 662611 D01, F(2)(d)(ii)
F1 G2 Gn

Uncorrelated Gain= 10 log [(1010 + 1010 + -+ + 1010 /NAM] dBi

Nant. - Number of antenna
Gn . Gain of antenna

Maximum Correlated / Uncorrelated Gain Calculation
(Ant. Position : 2G/5G Ant.1~2)

Frequency (MHz) 2450 5850
Ant.1 Gain (dBi) 1.49 4.15
Ant.2 Gain (dBi) -0.66 3.40
Phi (° ) 205 35
Theta(® ) 50 50
Corr. Ant. Gain (dBi)
1107 (G1/20)+107 (G2/20)]?/Nant. L nefe
Uncor. Ant. Gain (dBi)
[107(G1/10)+107 (G2/10)]/NanT. —— 20
Corr. Gain (dBi)
10*log(Corr. Ant. Gain) £ 2d8
Uncor. Gain (dBi)
10*log(Uncor. Ant. Gain) e S
(Ant. Position : 2G/6G Ant.3~4)
Frequency (MHz) 2450 7000
Ant.3 Gain (dBi) 1.24 4.12
Ant.4 Gain (dBi) 2.66 2.67
Phi (° ) 110 145
Theta(® ) 55 60
Corr. Ant. Gain (dBi)
[107(G1/20)+107 (G2/20)]/Nan. — B0
Uncor. Ant. Gain (dBi)
[107(G1/10)+107 (G2/10)]/Nanr. — 2.22
Corr. Gain (dBi)
10*log(Corr. Ant. Gain) 20 o
Uncor. Gain (dBi)
10*log(Uncor. Ant. Gain) 2l =

Note : Antenna gain is the correlated / uncorrelated gain position in the appendix gain table.
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10. Radiation Pattern

Ant. Position : 2G/5G Ant.1~2
XY_Pol._Phi_Ant.1

XY_Pol._Phi_Ant.2

Regulatory WIFI Antenna Information

2450 MHz_Gain_-8.23
5150 MHz_Gain_-2.79
5550 MHz_Gain_-0.94
5850 MHz_Gain_-0.48

2450 MHz_Gain_-7.47
5150 MHz_Gain_-1.04
5550 MHz_Gain_-0.95
5850 MHz_Gain_-0.59
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XY_Pol._Theta_Ant.1

2450 MHz_Gain_1.37
5150 MHz_Gain_3.53
5550 MHz_Gain_3.62
5850 MHz_Gain_3.47

2450 MHz_Gain_0.44
5150 MHz_Gain_2.80
5550 MHz_Gain_4.24
5850 MHz_Gain_3.69
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XZ_Pol._Phi_Ant.1

__ptheta=0

XZ_Pol._Phi_Ant.2

Regulatory WIFI Antenna Information

2450 MHz_Gain_-4.51
5150 MHz_Gain_0.99
5550 MHz_Gain_-0.17
5850 MHz_Gain_1.67

2450 MHz_Gain_-3.03
5150 MHz_Gain_0.53
5550 MHz_Gain_-0.01
5850 MHz_Gain_-0.13
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XZ_Pol._Theta_Ant.1

gomheta=0

XZ_Pol._Theta_Ant.2

Regulatory WIFI Antenna Information

2450 MHz_Gain_1.83
5150 MHz_Gain_1.28
5550 MHz_Gain_1.05
5850 MHz_Gain_2.98

2450 MHz_Gain_-0.45
5150 MHz_Gain_2.80
5550 MHz_Gain_2.70
5850 MHz_Gain_1.03
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YZ_Pol._Phi_Ant.1

1 Tﬁt_af_'?_______.__

YZ_Pol._Phi_Ant.2
_1gTheta=0
P A
Y o2
s ~ I

Regulatory WIFI Antenna Information

2450 MHz_Gain_-7.51
5150 MHz_Gain_-3.71
5550 MHz_Gain_-4.66
5850 MHz_Gain_-7.17

2450 MHz_Gain_-5.50
5150 MHz_Gain_-4.33
5550 MHz_Gain_-8.38
5850 MHz_Gain_-7.38
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YZ_Pol._Theta_Ant.1

__goTheta=0

YZ_Pol._Theta_Ant.2

________HJE"E'_:_?_______H_

Regulatory WIFI Antenna Information

2450 MHz_Gain_0.25
5150 MHz_Gain_1.73
5550 MHz_Gain_1.41
5850 MHz_Gain_1.96

2450 MHz_Gain_0.14
5150 MHz_Gain_2.34
5550 MHz_Gain_4.19
5850 MHz_Gain_3.76
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Ant. Position : 2G/6G Ant.3~4

XY_Pol._Phi_Ant.3

XY_Pol._Phi_Ant.4

Regulatory WIFI Antenna Information

2450 MHz_Gain_-14.57
5925 MHz_Gain_-3.33
6500 MHz_Gain_-2.60
7000 MHz_Gain_-1.52

2450 MHz_Gain_-15.34
5925 MHz_Gain_-2.01
6500 MHz_Gain_-2.55
7000 MHz_Gain_-2.16
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XY_Pol._Theta_Ant.3

2450 MHz_Gain_1.35
5925 MHz_Gain_2.72
6500 MHz_Gain_2.40
7000 MHz_Gain_3.19

2450 MHz_Gain_2.50
5925 MHz_Gain_1.92
6500 MHz_Gain_1.85
7000 MHz_Gain_2.55
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XZ_Pol._Phi_Ant.3

__ptheta=0

180
XZ_Pol._Phi_Ant.4
_____}GTh_EtE'_:_'}
;'/f

|II -'II

2?¢ ‘

| \

N

Regulatory WIFI Antenna Information

2450 MHz_Gain_-3.05
5925 MHz_Gain_-3.15
6500 MHz_Gain_-6.57
7000 MHz_Gain_-5.39

2450 MHz_Gain_6.97
5925 MHz_Gain_-6.18
6500 MHz_Gain_-7.17
7000 MHz_Gain_-3.53
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XZ_Pol._Theta_Ant.3

XZ Pol._Theta Ant.4

Regulatory WIFI Antenna Information

2450 MHz_Gain_-0.34
5925 MHz_Gain_0.48
6500 MHz_Gain_1.22
7000 MHz_Gain_1.49

2450 MHz_Gain_1.53
5925 MHz_Gain_1.26
6500 MHz_Gain_0.88
7000 MHz_Gain_1.12
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YZ_Pol._Phi_Ant.3

mlhe_m:o

YZ_Pol._Phi_Ant.4

Regulatory WIFI Antenna Information

2450 MHz_Gain_-2.76
5925 MHz_Gain_-1.56
6500 MHz_Gain_-2.11
7000 MHz_Gain_-1.65

2450 MHz_Gain_-2.50
5925 MHz_Gain_-1.68
6500 MHz_Gain_-0.17
7000 MHz_Gain_-0.79
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YZ_Pol._Theta_Ant.3

_____..-1{}TEt§—=—9..______._

YZ _Pol._Theta Ant.4

Regulatory WIFI Antenna Information

2450 MHz_Gain_1.20
5925 MHz_Gain_2.26
6500 MHz_Gain_2.10
7000 MHz_Gain_1.60

2450 MHz_Gain_1.98
5925 MHz_Gain_1.06
6500 MHz_Gain_0.75
7000 MHz_Gain_1.69
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Ant. Position : BLE Ant.5

XY_Pol._Phi_Ant.5

XY_Pol._Theta_Ant.5

270

Regulatory WIFI Antenna Information

—— 2450 MHz_Gain_-7.08

—— 2450 MHz_Gain_2.09
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XZ_Pol._Phi_Ant.5

—— 2450 MHz_Gain_-1.79

|
27E|]

XZ _Pol._Theta_ Ant.5

—— 2450 MHz_Gain_0.14
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YZ_Pol._Phi_Ant.5

—— 2450 MHz_Gain_-4.85

YZ_Pol._Theta Ant.5

—— 2450 MHz_Gain_1.96
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Ant. Position : GPS Ant.6

XY_Pol._Phi_Ant.6

XY_Pol._Theta_Ant.6

270

Regulatory WIFI Antenna Information

—— 1575 MHz_Gain_-7.04

—— 1575 MHz_Gain_1.21
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XZ_Pol._Phi_Ant.6

270

180

grheta=0

XZ_Pol._Theta_Ant.6

_______mThﬁt??_‘?_____.___

Regulatory WIFI Antenna Information

—— 1575 MHz_Gain_-2.38

—— 1575 MHz_Gain_0.61
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YZ_Pol._Phi_Ant.6

180

Theta=0

O A

o =

10

YZ_Pol._Theta_Ant.6

1{}Th_eta:i!

Regulatory WIFI Antenna Information

—— 1575 MHz_Gain_-10.96

—— 1575 MHz_Gain_1.65

23/32



Doc.No.:3.8.05 Rev

Appendix _Radiated Total Gain Result
Ant. Position : 2G/5G Ant.1
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