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Revision History

»

2024/12/30 Rev 01 Initial Solution
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Test Information

»

hem ——oesrpton

Brand Name HPE Aruba

DUT Equipment Wi-Fi 6E 11ax Triple Band Access Point
Test Location Beijing

Test Condition RayZone 2800

Test Engineer Yanzhengsen

Test Environment Microwave chamber

Test Date 2024/12/30
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Test Setup & Procedure

Test Setup for Radiation Pattern Measurement
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Test Configuration

Test System
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Test Equipment & Calibration

Network analyzer and reference antennas are used for calibration. Path loss and cable loss for different frequency bands can be checked.

Electric dipole sleeve antenna 600 MHz ~ 700 MHz RA-LO607DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 700 MHz ~ 800 MHz RA-LO708DP 19011001 Dec.12, 2024
Electric dipole sleeve antenna GTS 800 MHz ~ 1000 MHz RA-LO810DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 1100 MHz ~ 1300 MHz RA-L1113DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 1400 MHz ~ 1700 MHz RA-L1417DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 1700 MHz ~ 1900 MHz RA-L1719DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 1900 MHz ~ 2300 MHz RA-L1923DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 2300 MHz ~ 2900 MHz RA-L2329DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 2900 MHz ~ 3200 MHz RA-L2932DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 3200 MHz ~ 3800 MHz RA-L3238DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 3800 MHz ~ 4400 MHz RA-L3844DP 19011002 Dec.12, 2024
Electric dipole sleeve antenna GTS 4400 MHz ~ 4900 MHz RA-L4449DP 202011003 Dec.12, 2024
Electric dipole sleeve antenna GTS 4900 MHz ~ 5900 MHz RA-L4959DP 202101002 Dec.12, 2024
Electric dipole sleeve antenna GTS 5900 MHz ~ 6900 MHz RA-L5969DP 202011003 Dec.12, 2024
Electric dipole sleeve antenna GTS 6900 MHz ~ 8000 MHz RA-L6980DP 202101002 Dec.12, 2024
MaxSign Libra GTS Control chamber System RayZone2800C_Z Non-Calibration Required
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Antenna Details

Antenna Placement

ANT3_BLE+WIFI6G_V

\\,
®

ANT2 WIFI2 4+5G_H

mmm
ANT1-725-Dual WIFI 245G PIFA 27*19*13 Vertical 1.37 normal Steel

A2 ANT2-725-Dual WIFI 2+5G Dipole  42*42*1 108 Horizontal 1.37 normal GF300

A3 ANT3-725-Dual BLE + WIFI 6G PIFA 27*19*13 89 Vertical 1.37 normal Steel

A4 ANT4-725-Dual BLE + WIFI 6G Dipole  40*47*1 139 Horizontal 1.37 normal GF300
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Result Summary Wifi 2.4G

»

Results summary for 2.4GHz

m Detail Spec m Ant1-Dual Band Ant2-Dual Band

Frequency 2.4~2.48GHz - 2.4GHz 2.44GHz 2.48GHz 2.4GHz 2.44GHz 2.48GHz
Efficiency >70% - 81.49 81.19 82.38 78.09 88.80 79.64
Peak Gain for 30 3dBi< Peak<5dBi 3.69 3.61 3.59 5.06 4.88 4.90
Horizontal cut 60° <10dB 1.30 1.44 1.51 2.69 3.72 3.26
Average Gain 70° <10dB 0.95 0.97 1.05 0.87 1.64 1.28
80° <10dB 0.33 0.23 0.29 -1.23 -0.72 -1.05
90° <10dB -0.46 -0.61 -0.57 -3.28 -2.95 -3.34
Horizontal cut 60° <10dB 5.42 4.74 4.31 3.96 2.03 1.46
Flatness 70° <10dB 4.71 4.62 4.79 4.95 3.81 2.72
80° <10dB 6.27 6.39 6.47 5.85 6.00 5.14
90° <10dB 7.82 7.52 7.50 7.31 7.53 7.34
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Result Summary Wifi 5G

»

Results summary for 5GHz

m Detail Spec m Ant1-Dual Band Ant2-Dual Band

Frequency 5.15~5.895GHz - 5.15GHz 5.49GHz 5.895GHz 5.15GHz 5.49GHz 5.895GHz
Efficiency >70% - 87.06 83.14 74.05 87.70 86.15 79.81
Peak Gain for 3D 3dBi< Peak<5dBi 5.43 5.39 5.33 5.33 5.21 4.58
Horizontal cut 60° <10dB 1.92 1.51 0.92 4.69 3.31 2.53
Average Gain 70° <10dB 2.15 1.71 1.50 3.38 2.65 2.47
80° <10dB 1.54 0.93 0.91 1.24 0.96 1.20
90° <10dB 0.22 -0.67 -0.88 -1.39 -1.53 -1.24
Horizontal cut 60° <10dB 5.61 5.40 6.10 1.52 4.37 5.14
Flatness 70° <10dB 6.66 6.21 5.89 2.84 5.62 5.30
80° <10dB 7.51 6.86 6.66 3.92 5.43 5.48
90° <10dB 7.92 7.24 7.58 4.70 5.86 6.19
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Result Summary Wifi 6G

»

Results summary for 6GHz

m Detail Spec m Ant3-Dual Band Ant4-Dual Band

Frequency 5.925~7.125GHz - 5.925GHz 6.525GHz 7.125GHz 5.925GHz 6.525GHz 7.125GHz
Efficiency >70% - 78.53 85.44 74.69 78.47 85.58 73.83
Peak Gain for 30 3dBi< Peak<5dBi 3.97 5.42 5.08 4.13 4.89 4.53
Horizontal cut 60° <10dB -0.36 1.36 0.32 1.83 2.67 0.74
Average Gain 70° <10dB 0.82 2.15 1.19 1.94 2.46 0.29
80° <10dB 0.93 1.98 0.92 0.77 1.45 -0.71
90° <10dB -0.03 0.89 -0.55 -1.81 -0.57 -2.48
Horizontal cut 60° <10dB 9.51 5.37 5.63 6.85 4.53 7.18
Flatness 70° <10dB 6.24 5.81 5.98 6.82 6.63 7.40
80° <10dB 5.38 7.35 7.04 5.97 7.51 8.53
90° <10dB 5.29 7.12 7.30 4.86 8.12 7.68
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Result Summary BLE

»

Results summary for BLE

m Detail Spec m Ant3-Dual Band Ant4-Dual Band

Frequency 2.4~2.48GHz - 2.4GHz 2.44GHz 2.48GHz 2.4GHz 2.44GHz 2.48GHz
Efficiency >70% - 83.39 83.74 85.22 79.36 86.45 82.83
Peak Gain for 3D 3dBi< Peak<5dBi 3.11 3.19 3.58 4.78 4.93 4.95
Horizontal cut 60° <10dB 0.88 1.09 1.22 2.74 3.34 2.73
Average Gain 70° <10dB 0.54 0.65 0.82 0.76 1.22 0.74
80° <10dB 0.17 0.20 0.33 -1.53 -1.04 -1.41
90° <10dB -0.15 -0.17 -0.12 -3.78 -3.13 -3.47
Horizontal cut 60° <10dB 8.75 8.25 8.76 4.01 4.02 5.39
Flatness 70° <10dB 9.17 8.95 9.31 4.47 5.33 6.66
80° <10dB 7.86 7.93 8.22 4.87 6.16 7.73
90° <10dB 5.35 5.46 6.06 6.30 7.76 9.42
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Result Summary - Uncorrelated Gain & Correlated Gain

s
I i el

(MHz) (dBi)

2.4G Wi-Fi 2400 3.36 Al&A2
2440 3.81 A1&A2
2480 3.44 A1&A2

5GHz Wi-Fi 5150 4.66 A1&A2
5490 4.64 A1&A2
5895 4.27 A1&A2

6GHz Wi-Fi 5925 3.71 A3&A4
6525 4.84 A3&A4
7125 3.31 A3&A4
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Calculations

onal antenna gain for MIMO is calculated over a
sphere using the raw spatial data taken at 2 degree steps of theta and phi for each antenna using the equations from KDB
662911 DO1. The raw antenna data is located in the appendix of this report.

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

The uncorrelated gain was calculated for each point in the spatial data, and the highest value reported.

2.4GHz uncorrelated calculation:
Maximum uncorrelated gain: 3.81dBi

— 10*|Og(((10/\(G0/10))+(10/\(G1/10)))/2)

— 10*|Og(((10/\(3.8/10))+(10/\(3.89/10)))/2)

This occurs at: 2440MHz, phi 114/theta 54

5GHz uncorrelated calculation:

Maximum uncorrelated gain: 4.66dBi

— 10*|Og(((10/\(60/10))+(10/\(Gl/10)))/2)

= 10*|Og(((10/\(4.29/10))+(1O/\(3.86/10)))/2)

This occurs at: 5150MHz, phi 162/theta 62

6GHz uncorrelated calculation:

Maximum uncorrelated gain: 4.84dBi

- 10*|og(((10/\(60/10))+(10/\(Gl/10)))/2)

- 10*|og(((10/\(2.33/10))+(10/\(4.96/10)))/2)

This occurs at: 6525MHz, phi 104/theta 282
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Measurement Data-----Return LosSs

S11 Log Mag 5.000ds/ Ref —10.06ds S11 Log Mag
10,00 1000

12 z 25,845 dB 1 2.4000000 GHz -10,522 dB
2. -16.156 dB 2 2.4500000 GHz -10.547 dB
ERN z 17,516 dB 3 511000000 GHz 10585 dB
a4 5. -18.506 dB 4 58500000 GHz -21,269 d
8 1.5750000 GHz -1.4572 dB 8 1.5750000 GHz -0.2485 dB
5.000 5,000
0.000 0,000

-5.000 -5.000
~10.00 |

~15.00

~20.00

Antl_WIFI2.4+5G_V e
.
-50.00 -30.00
PR -1l Log Mag 5.000d8,/ Ref -10.00dB [F2 smo] 11 Log Mag [ B [F2 smo.

10.00 10.00

51 2.4000000 GHz 15,407 dB 1 2.4000000 GHz —10.9%1 ds

7 214800000 GHz -13.463 df 2 2.4800000 GHz -10.8%0 dB

5510250000 GHz -14.090 dB 5 516250000 GHz 21,727 db

6 7.1250000 GHz -13.704 B 6 7.1250000 GHZ -13.844 dB
5.000 5.000
0. 000 0. 000
5,000 -5.000

il
~L0. 0o i ~10. 00 4
By

-15.00 -15.00
-20.00 ~20.00
-25.00 -25.00
~ A il
30. 00 ~30.00 P
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Measurement Data Return Loss

s
(MHz)
2.4G Wi- 2440 25.8 -10.5 -15.4 -10.9
Fi&BLE
2440 -19.1 -14.3 -14.3 -25.8
2480 -16.1 -10.5 -13.4 -10.8
5GHz Wi-Fi 5150 17.5 -10.5 ~ ~
5490 -18.3 -17.4 -- --
5895 -18.5 -21.2 -- --
6GHz Wi-Fi 5925 - - -14.9 -21.7
6525 -- -- -23.3 -18.5
7125 -- -- -13.7 -13.8

CONFIDENTIAL © Copyright 2017. Aruba Networks — a Hewlett Packard Enterprise Company. All rights reserved. 16



Measurement Data----Isolation

»

PR s21 Log wag 5.000d8/ ref -10.00d8 [F2 M Smo S2L Log Mag 5.00008, Ret -10.0006 [F2 M Smo 521 Log Mag 5.00008/ Ref -10.00dB [F2 M smo
Tr? s21 LDE Mag 5.000d8/ Ref -10.00d8 [F2 M Smo; Vi o e / k ] 'E'f o ’ !
Tr3 521 Log Mad 3.000de/ ref -10.00dE [FZ M smo -5. 000 -5.000
Trd 521 Log Mag 5.000dey Ref -10.00ds [FZ M Smo
-5.000
1 2.4000000 GHz -28.625 dB
2 2.4800000 GHz -28.994 dB
3 5.1000000 GHz -41.681 db B 10.00
4 58500000 GHz ~35.877 dB 10.00py A » A\
5 5.9250000 GHz -36.080 dB
-10. 0051350000 oHz ~30.82% dB \l
7 11780000 GHz -51.883 db
>8 5.8350000 GHz ~36.142 dB
9 5.7350000 GHz -36.660 dB -15.00 -15.00
-15.00
-20.00 -20.00
-20.00
-25.00 -25.00
-25.00 '%
A
2
_30.00 -30.00
-30.00 A
1
b
%5
a0 _25.00 -25.00 &
4
] % s I
3 )
& % &
-40.00 -40.00 £ -40.00
-45.00 -
45.00 —_—
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Measurement Data----Isolation

Isol(dB ANT1 ANT2 ANT3

ANT1
ANT2

ANT3

ANT4

2.4G: 25/30
5G—5G: 25/36

2.4G—BLE: 20/28

5G:

5735~5835:35/36
5535~5735:30/31
5150~5535:25/31

2.4G—BLE: 20/36

5G:

5735~5835:35/42
5535~5735:30/38
5150~5535:25/37

6G:
5945~6025:30/32
6025~7125:25/28

6G:
5945~6025:30/40
6025~7125:25/32

2.4G—BLE: 25/36

5G:

5735~5835:35/40
5535~5735:30/40
5150~5535:25/37

2.4G—BLE: 20/18

5G:

5735~5835:35/36
5535~5735:30/32
5150~5535:25/28

6G:
5945~6025:30/42
6025~7125:25/37

6G:
5945~6025:30/33
6025~7125:25/36

ANT3_| BLE +WIFI6G_V

? ANT4 BLE+WIFI6G_H
I ANT1_WIFI2. 4+5G _V
ANTZ WIFIZ 4+5G_| H

BLE<—BLE: 25/25
5G«+5G: 25/31
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Appendix
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Radiation Pattern- WiFI @ 2.4GHz

— ANT1_2400
— ANT2_ 2400

T30 220
B0 210
340 200
350190
0 180
10 170
20 160

30 150
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lsolMl emAaenn 1002")
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o

lZl)"“ a8 sa So 70

ou

Theta 60° Theta 70° Theta 80° Theta 90°(XY cut) XZ Cut YZ Cut
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Radiation Pattern- WiFi @ 2.44GHz

— ANT1_2440
2 — ANT2_ 2440

Antl

10 0350
; 3020 ST MO,
%20 " 0 %20

330 210 3300 210 ) 330 00 60

290 70
280 80
27090
260100

250 110

240 120

230 130 230
220 140 220

150, 10 150, 10
160 170180190 200 160 170180190 200

Theta 60° Theta 70° Theta 80° Theta 90°(XY cut) XZ Cut YZ Cut

340 200 340 200 340 200
350190 350190 350190
0 180 0 180 0 180
10 170 10 170 10 170
20 160 20 160 20 160
30 150 30 150 \ 30 150
40 140 / 40 140 .

130 50 130 50 130 —

0 60 120, 60 12 : 60"
10 900 80 70 110 49099 80 70 Yino 10090 80 70
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Radiation Pattern- WiFI @ 2.48GHz

SRR LT
SRR
Shenwmnw

— ANT1_2480
— ANT2_2480

50 200728 S0 1TE80 Moy
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260270280
S0 260TE80 200,

24

230 310 230
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330 210

320 220
330 210
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340 200

00 340 200 340 200
0 350190 350190 350190 350 80
0 0 180 0 180 0 180 0 %
0 10170 10 170 10 170 10 100
60 20 160 20160 20 160 20 110
150 00150 30 150 30150 300 120
140 140 40 140 40 140 40 130
20 60 020 0 20 . 02 P "iso 10 150, 10
10 19999 80 70 110 49999 50 70 10 49999 80 70 Yo 10090 80 70 T160 170180190 06 T160 190150190 206
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Radiation Pattern- WiFI @ 5.15GHz

— ANT1_5150
— ANT2_5150

240 2"% 240 ; 30 s 30
230 " < 310 r; o 230 0 g 40" 0 T30 40 20
210 n;’.m zlznm = \ ; 33 Y ¥ %W 0 I;’oo
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0 350190 33 350190 250 80 2%
0 0 180 0 180 2709 7
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) 140 130 230
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110 19999 80 70 110 49099 80 7 110 19999 80 70 T160 170180190 06 160 170180190 20
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Radiation Pattern- WiFI @ 5.49GHz

— ANT1_5490
— ANT2_5490
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Radiation Pattern- WiFI @ 5.895GHz

— ANT1_5895
— ANT2_5895

260270280 10 0350
240 580 200, 302 3% 30,

330 210 /

340 200
350190
0 180
10 170
20 160

130
140 220
10

150
160 170180190 200

—
0 60
110 10009 80 70

Theta 60° Theta 70° Theta 80° Theta 90°(XY cut) XZ Cut

CONFIDENTIAL © Copyright 2017. Aruba Networks — a Hewlett Packard Enterprise Company. All rights reserved. 25



Radiation Pattern- WiFI @ 5.925GHz

— ANT1_5925
— ANT2_5925
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Radiation Pattern- WiFI @ 6.525GHz

— ANT1_6525
— ANT2_6525
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Radiation Pattern- WiFI @ 7.125GHz

— ANT1_7125
— ANT2_7125
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Radiation Pattern- WiFI @ BLE 2.4GHz

— ANT3_2400
— ANT4_2400
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Radiation Pattern- WiFI @ BLE 2.44GHz

— ANT3_2440
— ANT4_2440
n? " o 59 o3

250 110
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Radiation Pattern- WiFI @ BLE 2.48GHz

— ANT3_2480
— ANT4_2480
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THANK YOU
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