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Revision History

RecordVersionReleased Date
Initial SolutionRev 1.02023/06/27

Update the formatRev 1.12023/06/29

Update the formatRev 1.22023/12/05
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Test Information

DescriptionItem
HPE ArubaBrand Name

Wi-Fi 6E 11ax Triple Band Access PointDUT Equipment

Amphenol Beijing R&D LaboratoryTest Lab Name

Haidian District, Beijing Test Lab Address

Zhengsen YanTest Engineer

Microwave chamber - RayZone 2800Test Environment

2023/06/29Test Date

Test engineer signature:
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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 and calculated. 

Calibration DateSerial No.Model No.CharacteristicsBrandInstrument

Dec.14, 202219011002RA-L0607DP600 MHz ~ 700 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011001RA-L0708DP700 MHz ~ 800 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L0810DP800 MHz ~ 1000 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L1113DP1100 MHz ~ 1300 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L1417DP1400 MHz ~ 1700 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L1719DP1700 MHz ~ 1900 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L1923DP1900 MHz ~ 2300 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L2329DP2300 MHz ~ 2900 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L2932DP2900 MHz ~ 3200 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L3238DP3200 MHz ~ 3800 MHzGTSElectric dipole sleeve antenna

Dec.14, 202219011002RA-L3844DP3800 MHz ~ 4400 MHzGTSElectric dipole sleeve antenna

Dec.14, 2022202011003RA-L4449DP4400 MHz ~ 4900 MHzGTSElectric dipole sleeve antenna

Dec.14, 2022202101002RA-L4959DP4900 MHz ~ 5900 MHzGTSElectric dipole sleeve antenna

Dec.14, 2022202011003RA-L5969DP5900 MHz ~ 6900 MHzGTSElectric dipole sleeve antenna

Dec.14, 2022202101002RA-L6980DP6900 MHz ~ 8000 MHzGTSElectric dipole sleeve antenna

Non-Calibration RequiredRayZone2800C_ZControl chamber SystemGTSMaxSign Libra
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Antenna Details

MaterialCable typePolarization type Cable 
Length(mm)

Size(L*W*H)TypeOperating 
Band

Part NumberAnt No.

FR41.37 normalvertical 8228.12*10.15*1DipoleWIFI 2+5GANT1-605H-DualA1

FR41.37 normalvertical 12530.12*10.15*1DipoleWIFI 2+5GANT2-605H-DualA2

FR41.37 normalvertical 6329.62*10.15*1DipoleBLE + WIFI 6GANT3-605H-DualA3

FR41.37 normalVertical（6G）
Horizontal（GPS）

11238.50*15.73*1DipoleGPS + WIFI 6GANT4-605H-DualA4
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Result Summary------2.4G

Results summary for 2.4GHz

Ant2-TriBandAnt1-TriBandSpecDetail SpecAntenna

2.49GHz2.45GHz2.4GHz2.49GHz2.45GHz2.4GHz-2.4~2.5GHzFrequency

65.6 63.4 64.6 64.0 62.1 59.9 ->70%Efficiency

4.7 4.8 5.0 5.1 4.4 4.1 3dBi< Peak<5dBiPeak Gain for 3D

10.6 10.5 9.8 6.7 6.3 6.4 <10dB90°Horizontal cut 
Gain Flatness 9.3 9.8 10.4 5.8 6.1 6.5 <10dB80°

7.9 8.7 9.7 6.3 6.0 6.3 <10dB70°

6.8 7.4 7.7 9.8 7.8 6.1 <10dB60°

1.3 1.4 1.7 1.8 2.1 2.3 <10dB90°Horizontal cut 
Average Gain 1.0 0.9 0.8 1.1 1.5 1.8 <10dB80°

0.6 0.4 0.2 0.3 0.7 0.9 <10dB70°

0.4 0.0 0.0 -0.7 -0.5 -0.1 <10dB60°
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Result Summary------5G

Results summary for 5GHz

Ant2-TriBandAnt1-TriBandSpecDetail SpecAntenna

5.9GHz5.5GHz5.15GHz5.9GHz5.5GHz5.15GHz-5.1~5.9GHzFrequency

70.8 68.0 74.1 72.1 73.1 72.8 ->70%Efficiency

4.7 4.3 5.1 4.8 4.1 4.4 3dBi< 
Peak<5.5dBi

Peak Gain for 3D

11.9 11.6 15.1 8.0 11.2 10.4 <10dB90°Horizontal cut 
Gain Flatness 10.8 11.7 12.1 10.5 11.5 9.7 <10dB80°

9.3 11.1 10.5 9.6 8.4 9.4 <10dB70°

6.5 11.5 7.4 7.8 6.4 10.2 <10dB60°

0.9 1.2 0.5 1.9 1.4 1.7 <10dB90°Horizontal cut 
Average Gain 1.2 0.9 0.0 2.0 1.5 1.2 <10dB80°

1.7 0.6 0.9 1.6 1.4 1.1 <10dB70°

1.8 0.5 2.1 0.6 1.2 0.5 <10dB60°
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Result Summary------6G

Results summary for 6GHz

Ant2-TriBandAnt1-TriBandSpecDetail SpecAntenna

7.125GHz6.5GHz5.9GHz7.125GHz6.5GHz5.9GHz-5.9~7.125GHzFrequency

68.9 79.1 65.0 76.4 81.9 72.3 ->70%Efficiency

5.1 5.3 4.3 5.4 5.4 4.7 3dBi< 
Peak<5.5dBi

Peak Gain for 3D

9.3 10.6 8.3 11.9 8.4 10.1 <10dB90°Horizontal cut 
Gain Flatness 10.4 6.5 9.4 9.1 10.3 10.4 <10dB80°

10.0 7.8 9.1 10.5 13.3 9.0 <10dB70°

6.2 7.6 7.2 11.8 12.4 6.5 <10dB60°

-1.7 -0.6 -1.1 1.5 2.0 2.0 <10dB90°Horizontal cut 
Average Gain -1.8 -0.7 -1.1 1.4 1.7 1.3 <10dB80°

-1.3 -0.1 -0.6 1.0 0.8 0.6 <10dB70°

0.0 1.1 0.5 0.4 -0.3 -0.2 <10dB60°
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Result Summary------GNSS

Ant1-GNSSSpecDetail SpecAntenna

1.61GHz1.575GHz1.56GHz-1.56~1.61GHzFrequency

41.6 49.5 39.7 ->70%Efficiency

3.6 4.5 3.4 3dBi< Peak<5.5dBiPeak Gain for 3D

13.2 14.1 12.8 <10dB90°Horizontal cut 
Gain Flatness 13.2 15.5 16.1 <10dB80°

12.0 15.8 16.5 <10dB70°

10.7 14.4 14.8 <10dB60°

-2.9 -3.8 -4.8 <10dB90°Horizontal cut 
Average Gain -2.7 -3.4 -4.6 <10dB80°

-1.9 -2.3 -3.6 <10dB70°

-1.2 -1.0 -2.3 <10dB60°

Results summary for GNSS
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Result Summary------BLE/Zigbee

Ant1-TriBandSpecDetail SpecAntenna

2.49GHz2.45GHz2.4GHz-2.4~2.49GHzFrequency

65.6 57.1 48.5 ->70%Efficiency

3.5 2.4 2.2 3dBi< Peak<5dBiPeak Gain for 3D

7.5 5.6 4.3 <10dB90°Horizontal cut 
Gain Flatness 9.2 8.6 7.6 <10dB80°

9.3 8.9 7.9 <10dB70°

7.9 5.9 5.8 <10dB60°

-0.3 -1.5 -2.4 <10dB90°Horizontal cut 
Average Gain -0.1 -1.3 -3.3 <10dB80°

0.3 -0.9 -3.3 <10dB70°

0.5 -0.5 -2.5 <10dB60°

Results summary for BLE&Zigbee
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Result Summary - Uncorrelated Gain & Correlated Gain

Ants includedcorrelated Gain 
(dBi)

Uncorrelated Gain      
(dBi)

Frequency
(MHz)

A1&A2 7.4 4.4 24002.4G Wi-Fi

A1&A2 7.1 4.1 2450

A1&A2 7.1 4.1 2490

A1&A27.4 4.4 51505GHz Wi-Fi
A1&A26.9 3.9 5500

A1&A26.9 3.9 5900

A3&A47.0 4.0 59006GHz Wi-Fi
A3&A46.6 3.8 6500

A3&A46.8 4.0 7125
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Calculations (1/2)
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 2 degree steps of theta and phi for each antenna using the equations from KDB 662911 D01.  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: 4.4dBi 
= 10*log(((10^(G0/10))+(10^(G1/10)))/2)
= 10*log(((10^(3.14/10))+(10^(5.38/10)))/2)
This occurs at:  2400MHz, phi 86/theta 110

5GHz uncorrelated calculation:
Maximum uncorrelated gain: 4.4dBi 
= 10*log(((10^(G0/10))+(10^(G1/10)))/2)
= 10*log(((10^(4.44/10))+(10^(4.96/10)))/2)
This occurs at: 5150MHz, phi 98/theta 92

6GHz uncorrelated calculation:
Maximum uncorrelated gain: 4dBi 
= 10*log(((10^(G0/10))+(10^(G1/10)))/2)
= 10*log(((10^(4.62/10))+(10^(3.3/10)))/2)
This occurs at: 5900MHz, phi 94/theta 74
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Calculations (2/2)
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 2 degree steps of theta and phi for each antenna using the equations from KDB 662911 D01.  The raw
antenna data is located in the appendix of this report.
The correlated antenna gain was calculated using KDB 662911 D01, F(2)(d)(i) 
The correlated gain was calculated for each point in the spatial data, and the highest value reported.

2.4GHz correlated calculation:
Maximum correlated gain: 7.4dBi 
= 10*log(((10^(G0/20))+(10^(G1/20)))^2)/2) 
= 10*log(((10^(3.27/20))+(10^(5.3/20)))^2)/2)
This occurs at:  2450MHz, phi 88/theta 110

5GHz correlated calculation:
Maximum correlated gain: 7.4dBi 
= 10*log(((10^(G0/20))+(10^(G1/20)))^2)/2) 
= 10*log(((10^(4.44/20))+(10^(4.96/20)))^2)/2)
This occurs at: 5150MHz, phi 98/theta 92

6GHz correlated calculation:
Maximum correlated gain: 7dBi
= 10*log(((10^(G0/20))+(10^(G1/20)))^2)/2) 
= 10*log(((10^(4.62/20))+(10^(3.3/20)))^2)/2)
This occurs at: 5900MHz, phi 94/theta 74
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Measurement Data-----Return Loss

ANT4ANT3ANT2ANT1Frequency(MHz
)

Return Loss

/-11.8-15.4-26.424002.4G Wi-
Fi&BLE /-16.5-13.2-18.32450

/-11.2-12.3-13.72490

//-13.6-11.151505GHz Wi-Fi

//-17.9-14.35500

//-12.4-12.35900

-17.6-19.7//59006GHz Wi-Fi

-14.8-11.3//6500

-16.3-15.4//7125

-8.8///1560GNSS

-17.4///1575

-7.6///1610

S-parameter:Return loss for WIFI&BLE&GNSS
A1
A2
A3
A4
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Measurement Data----Isolation

7.12
5

6.55.95.55.152.492.452.41.611.57
5

1.56Frequency(GHz)
Isolation(dB)

272728202122ANT1&ANT2

3538493132282523ANT1&ANT3

3938443635262323ANT1&ANT4

2729393241252525ANT2&ANT3

4643333041201818ANT2&ANT4

272725292420ANT3&ANT4
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Appendix
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5.9G5.5G5.15G2.49G2.45G2.4G

X

Z

Y

3D Radiation Pattern-ANT1 
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5.9G5.5G5.15G2.49G2.45G2.4G

X

Z

Y

3D Radiation Pattern-ANT2 
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7.125G6.5G5.9G2.49G2.45G2.4G

X

Z

Y

3D Radiation Pattern-ANT3 
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7.125G6.5G5.9G1.61G1.575G1.56G

X

Z

Y

3D Radiation Pattern-ANT4 
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2D Radiation Pattern- WiFi ANT1&ANT2 @ 2.4GHz
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2D Radiation Pattern- WiFi ANT1&ANT2 @ 2.45GHz
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2D Radiation Pattern- WiFi ANT1&ANT2 @ 2.49GHz
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2D Radiation Pattern- WiFi ANT1&ANT2 @ 5.15GHz
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2D Radiation Pattern- WiFi ANT1&ANT2 @ 5.5GHz
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2D Radiation Pattern- WiFi ANT1&ANT2 @ 5.9GHz
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2D Radiation Pattern- WiFi ANT3&ANT4 @ 5.9GHz
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2D Radiation Pattern- WiFi ANT3&ANT4 @ 6.5GHz
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