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Purpose & Environment

T&W

Purpose

» Meet the electrical performance index ;

« Confirm the antenna scheme to meet the design requirements;

Environment

« Test Condition: the network analyzer(E5071C) and SATIMO microwave
anechoic chamber

« Passive measurement results are presented
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DUT Antenna
= T&W

2.4G-Ant6 5G-Ant3

2.4G-BT-Ant7

"ho. | fesaueney

5G-Antl 5.15-5.85GHz
5G-Ant2 5.15-5.85GHz
5G-Ant3 5.15-5.85GHz
5G-Ant4 5.15-5.85GHz
2.4G-Ant5 2.4-2.5GHz
2.4G-Antb6 2.4-2.5GHz

2.4G-BT-Ant7 2.4-2.5GHz




Return Loss and Isolation
T&W

Test Condition

The network Analyzer
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Return Loss

ANT1

5 ES071C Network Analyzer

1 Active ChyTrace: 2 Response 3 Stimulus: 4 Mkrfanalysis 5 Inskr State

|1 Start 2 GHz

IFEW 70 kHz Stop 6.5 GHe

Hold

Singla

Continuous

Hold
All Channels

Continuous

Pt el ikt

2.4G-BT-Ant7

T&W

2.4G-Ant6 | 5G-Ant3



Return Loss

T&W

ANT2

5 E5071C Network Analyzer

1 Active ChjTrace: 2 Response 3 Stimulus- 4 Mkrfanalysis 5 Inskr Skate
3 Lo ' F2 Tr2 511 smith ¢

Single

“Continuous

Hold
all Channels

Continuous

2.4G-BT-Ant7 2.4G-Ant6 |  5G-Ant3

IFEW 70 kHz Stop 6.5 GHz [
d 7

|1 Start 2 GHz



Return Loss

T&W

ANT3

5 ES071C Network Analyzer
1 Active ChiTrace 2 Response 3 Stimulus. 4 Mkrfanalysis 5 Inskr State

Single

- Continuous

Hold
all Channels

Continuous
Disp Charingls

2.4G-BT-Ant7

2.4G-Ant6 | 5G-Ant3

[1 Start 2 GHz IFBiW 70 kHz



Return Loss

ANT4

T&W

3 E5071C Network Analyzer
1 Active ChTrace 2 Response 3 Stimulus 4 MerfAnalysis 5 Inskr Skake

Frint

Abort Printing

Printer Setp...

Dump
Ir

Multiport Test Set

R

2.4G-BT-Ant7

[1 Start 2 GHz IFEW 70 kiHz Stop & GHz [l

2.4G-Ant6 | 5G-Ant3




Return Loss

T&W

ANTS

5 ES071C Network Analyzer

1 Active ChiTrace 2 Response 3 Stimulus- 4 Mkrfanalysis S Instr Skate
Trl 511 Lo 5 de/ Ref B [F2]

Frint

Abort Printing

Printer Setup...

LR

2.4G-Ant6 | 5G-Ant3

|1 Start 2 GHz IFBW 70 kHz Stop 6 GHz




Return Loss

ANTG6

3 E5071C Network Analyzer
1 Active ChTrace 2 Response 3 Stimulus 4 MerfAnalysis 5 Inskr Skake

TFEWN 70 kHz

Frint

Abort Printing

Printer Setp...

R

Multiport Test Set |

R

T&W

2.4G-Ant6 | 5G-Ant3




Return Loss

T&W

ANT7

3 E5071C Network Analyzer
1 Active ChfTrace 2 Response 3 Stimulus 4 Merfanalysis S Instr State

Recall State |

Recall by
File Mame

‘Sawe Channel |

Recall Channel |

2.4G-Ant6 | 5G-Ant3

[1 Start 2 GHe. IFEW 70 kHz Stop 6.5 GHz




Isolation

T&W
ANT1&ANT2

3 E5071C Network Analyzer
1 Active ChfTrace 2 Response 3 Stimulus 4 Merfanalysis S Instr State

Y1 Log Mag 10. ref 0 E [Fz2]

Recall State |

Recall by
File Mame

‘Sawe Channel |

Recall Channel |

2.4G-Ant6 | 5G-Ant3

5G-Ant2

- Ir

[1 Start 2 GHe. IFEW 70 kHz




Isolation

T&W
ANT1&ANT3

L EBD71C Network Analyzer
1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State

g Log Mag “Ref 0.0 : LF2]

Frint

Abort Printing

10,00 Printer Setup. ..

R

Multiport Test Set 1
Sahin

2.4G-Ant6 | 5G-Ant3

-60.00

|1 Start 2 GHz IFBW 70 kHz Stop 6 GHz TEE@l




Isolation

T&W

ANT1&ANT4

E5 ES071C Network Analyzer
1 Active Ch{Trace 2 Response 3 Skimulus- 4 Mkrfanalysis 5 Inskr State

Average

Calbration: |

Stimulus |

Sweep Setup |

Trioaer |

2.4G-BT-Ant7 2.4G-Ant6 |  5G-Ant3

~10,. 00

|1 Start 2 GHz TFEW 70 kHz



Isolation
T&W

ANT2&ANT3

£ E5071C Network Analyzer
1 Ackive ChfTrace: Z Response 3 Stimulus

4 Mbrjanalysis S Instr Stake
1

Frint

Abart Printing

Printer Setip...

R

Multiport Test Set |
Sehin

2.4G-Ant6 | 5G-Ant3

|1 Start 2 GHe TFEW 70 kiHz




Isolation
T&W
ANT2&ANT4

£ E5071C Network Analyzer
1 Ackive ChfTrace: Z Response 3 Stimulus

4 Mbrjanalysis S Instr Stake

Frint

Abart Printing

Printer Setip...

_ Invertlmage
| oM

Dump
1 Ima

Multiport Test Set |

Ch

2.4G-BT-Ant7

2.4G-Ant6 | 5G-Ant3

5G-Ant2

S

|

J

5G-Antl

|1 Start 2 GHe IFBWY 70 kHz Stop 6 GHz [l




Isolation

T&W

ANT3&ANT4

£ E5071C Network Analyzer

1 Active Ch{Trace: 2 Response 3 Skimulus- 4 Mkrfanalysis 5 Inskr Skate

Frint

.....

ahort Printing

Printer Setp...

2.4G-Ant6 | 5G-Ant3

[1 Start 2 GHz TFEW 70 kHz



Isolation

T&W
ANT5&ANT6

L EBD71C Network Analyzer
1 Active Ch{Trace 2 Response 3 Stimulus 4 MkrfAnalysis 5 Instr State

PSR 512 Log Mag 00de/ Ref O. B [F2]

Frint

Abort Printing

10,00 Printer Setup. ..

R

Multiport Test Set 1
Sahin

2.4G-Ant6 | 5G-Ant3

|1 Start 2 GHz IFBW 70 kHz Stop 6 GHz [




Isolation

T&W

ANT6&ANT7

3 ES071C Network Analyzer

1 Active ChfTrace: 2 Response 3 Stimulus: 4 Mirfanalysis 5 Instr State

Frint

Abort Printing

Printer Setup. ..

R

5G-Ant2

|

5G-Antl

[1 Start 2 Gz TFEW 70 kHz



Return Loss and Isolation

Test results

T&W

Return loss

Isolation

Frequency
(GHz)

2.4-2.5GHz

5.15-5.85GHz

2.4-2.5GHz

5.15-5.85GHz

5G-ANT1

5G-ANT2

5G-ANT3

5G-ANT4

NA

<-10dB

2.4G-ANT5

2.4G-ANT6

2.4G-BT-ANT7

<-10dB

NA
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2D/3D Radiation pattern

[—

T&W

Test condition




2D/3D Radiation pattern 5G-ANT1

270 270

- Ande =

E1 (Phi=0) E2 (Phi=90)
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2D/3D Radiation pattern 5G-ANT2
T&W
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H ( Theta=90) E1l (Phi=0) E2 (Phi=90)
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2D/3D Radiation pattern 5G-ANT3

H ( Theta=90) E1l (Phi=0) E2 (Phi=90)
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2D/3D Radiation pattern 5G-ANT4
T&W
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2D/3D Radiation pattern 2.4G-ANT5

T&W

H ( Theta=90) E1l (Phi=0) E2 (Phi=90)
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2D/3D Radiation pattern 2.4G-ANT6
T&W

H ( Theta=90) E1l (Phi=0) E2 (Phi=90)
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2D/3D Radiation pattern 2.4G-BT-ANT7

T&W

aaaaaa

H ( Theta=90) E1l (Phi=0) E2 (Phi=90)
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2D/3D Radiation pattern(Combination)

T&W

Horizontal planes (Top view)

Showing azimuth (0 degrees) and 35 degrees downtilt patterns (averaged patterns for all
applicable antennas)

2.45GHz 5.5GHz

= Average Azimuth = Average Azimuth

= Average Downtilt Average Downtil

2.45GHz(ANT5,6) 5.5GHz(ANT1,2,3,4)
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2D/3D Radiation pattern(Combination)

T&W

Vertical (elevation) planes (side view. AP facing up)

Showing side view with AP rotated 0 and 90 degrees (averaged patterns for all applicable
antennas)
2.45GHz 5.5GHz

== Average Elevation 0°

— Average Elevation 0°

180

= Average Elevation 90° = Average Elevation 90°

2.45GHz(ANTS5,6) 5.5GHz(ANT1,2,3,4)
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Peak Gain and Efficiency

Frequency Peak Gain Efficiency
(GHz) (dBi) (%)

4.71 65.7 PASS

2.4G-ANTS 2.45 4.75 66.4
2.5 4.92 68.8

24 5.81 72.5

2.4G-ANT6 2.45 5.72 741
2.5 5.92 75.2

24 4.21 62.5

2.4G-BT-ANT7 2.45 4.45 63.4

2.5 4.50 65.2




Peak Gain and Efficiency

Frequency Peak Gain Efficiency
(GHz2) (dBi) (%)

5.15 6.25 69.7 Pass
5G-ANT1 5.50 5.87 71.3

5.85 5.78 70.5

5.15 5.49 70.7
5G-ANT2 5.50 6.01 69.9

5.85 5.76 67.3

5.15 573 68.4
5G-ANT3 5.50 5.86 72.0

5.85 5.92 71.7

5.15 5.57 72.4

5G-ANT4 5.50 5.99 70.5
5.85 6.02 69.3




Summary ———

1. KZkReturn loss <-10dB; Isolation <-20dB;

2. BTRSRERMR, EESRFEE, XREEmERE, FEkK
T~ mfErs, '&ﬁu:ﬁ@f VAR

3. ‘HetEzs
Frequency _ _

(GHz) Uncorrelated Gain | Correlated Gain
2.4 2.42 4.98

2.45 2.53 5.01
2.5 2.68 5.11

5.15 2.18 7.12

5.50 2.25 7 44

5.85 2.35 7.37
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Thanks!




