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—. WK% (Test the equipment)

1. W% BT (Network Analyzers) : Agilent E5071C ENA
2. ZEAE MR (Communications Test Set) : CMW 500

3. OTA MR &4t (OTA Test System) : 1.8M K5 =

OTA JUR R4



—. RZZ2¥ (Antenna parameters)

ANT1
FARZH FRPRER SEIAE
KLEZEM Antenna type B F-Antl
K2k R~ Antenna size NA 48*12.4*0.8mm
K2 M4k, Antenna polarization At Zetietl

AR VU Frequency range

2400MHz-2500MHz
5150MHz-5850MHz

2400~2500MHz
5150~5850MHz

IEYR (<2.0) VSWR <2.0 <2.0@2400~2500MHz
<2.0@5150~5850MHz
FEE (220) Isolation >20 >20

2.5+1(@2400~2500MHz
4.5+2@5150~5850MHz

3.38@2400~2500MHz
5.30@5150~5850MHz

KPEE: NA
EEAEZ: NA

KPHEE: NA
EEAEZ: NA

R Efficiency

>50%@2400~2500MHz
>60%@5150~5850MHz

56.9%@2400~2500MHz
76.0%@5150~5850MHz

Hll J5 EE Front-to-rear ratio NA NA
245 257 Cable type 1.37 1.37 A X
#2231 257 Connector type RF —fX RF —4%
FH$T Impedance 50 50




ANT2

FRZH FRARER SEAE
KZF5H Antenna type 1B T-Ant2
K2R~ Antenna size NA 48*12.4*0.8mm
K LAY Antenna polarization 2R FA, A LA
Fii Vi H Frequency range 2400MHz-2500MHz 2400~2500MHz
5150MHz-5850MHz 5150~5850MHz
Iy (<2.0) VSWR <2.0 <2.0@2400~2500MHz
<2.0@5150~5850MHz
f# 2 (220) Isolation 2.0 >20
5 Gain 2.5+1@2400~2500MHz 3.62@2400~2500MHz
4.5£2@5150~5850MHz 6.28@5150~5850MHz
TR TE KPS NA KA NA
FEEME: NA EEHMAEL: NA
U Efficiency > 50%@2400~2500MHz 50.7%@?2400~2500MHz
>60%@5150~5850MHz 76.5%@5150~5850MHz
{1 J& Lt Front-to-rear ratio NA NA
L4525 Cable type 1.37 1.37 E AN
123287 Connector type RF —A% RF —4¢
FH$T Impedance 50 50




ANT3

HARZH FRbR 2K S
KZF5H Antenna type 1B T-Ant3
K2k R~} Antenna size NA 46.6*33.6*0.8mm
KLEHAY Antenna polarization e ttb Zetietl
B Frequency range 5150MHz-5850MHz 5150~5850
JE¥E (<2.0) VSWR <2.0 <2.0
f% (220) Isolation >20 >20
3 Gain 3+1 2.57
PR B IKFHIEE: NA HKFHEE: NA
FEEME: NA EEMAE: NA
R Efficiency >60% 65.0%
)5 Lt Front-to-rear ratio NA NA
L2557 Cable type 1.37 1.37 KR8
1L Connector type RF —4% RF —4%
FH$T Impedance 50 50
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=. BEMts (General metrics)

4000000 GHz -14.802
4500000 GHz -11.303
5000000 GHz -8.7478
1500000 GHz -26.616

Format

Log Mag

5000000 GHz -21.196
7500000 GHz -22.925
B500000 GHz -20.984

LT ET TR
[RIEIV TP FSTRTN)

¥

Phase

Group Delay

Smith

Polar

1.000 [F1]

Lin Mag

Imaginary

Expaid
Phase

Positive
Phase

[1 5tart 2 GHz IFBVY 70 kHz Stop 6 GHz

ANT1

Return

S A i

1.44-1.96 2400-2500MHz

1.09-1.19 5150-5850MHz




E5071C Network Analyzer
LActive Ch/Trace  2Response  35timulus 4 Mk 5 Instr State

Trl 511 Log Mag 10.00dB/ Ref 0.000dB [F1]

Resize

3 0 GHz -12.
.4500000 GHz -11.
. 5000000 GHZ -11.
.1500000 GHz -30
5000000 GHZz -26.
. 7500000 GHz -18B. Abort Printing
.8500000 GHz -17.

SNovw b

v

Printar Setup...

o Iy

Screen Tmage...

Multiport Test Set |
Setup !

Misc Setup |
1.000 [F1]

ol

4500000
2. 50¢C 0 1]
Z, {é?,géég 7 s Firmware

i e Revisian

Service Menu |

Help

Return

[1 ‘Stark 2 GHz IFBW 70 kHz

ANT2

S HHE P

1.66-1.75 2400-2500MHz

1.06-1.32 5150-5850MHz




E5071C Network Al

1 Active Ch/Trace

2 Response

000000 GHz -1.1052
-4500000 GHz -1.1870
- 5000000 GHZ -1.2222
.1500000 GHz -10.446
5000000 GHzZ -16.766
.7500000 GHz -12.719
.B500000 GHz -10.769

SO N

v

Stop 6 GHz

[1 ‘Stark 2 GHz IFBW 70 kHz

ANT2

Resize

Abort Printing

Printar Setup...

Screen Tmage...

_ InvertImage
| ON

Dump

Multiport Test Set |
Setup !

Misc Setup |

Backight
ON

Firmuiare
Revisian

Service Menu |

Help

Return

S HHE P

1.85-1.81 5150-5850MHz




. 4000000 GHz
. 4500000 GHz
. 5000000 GHz
.1500000 GHz
- 5000000 GHz
. 7500000 GHz
. B500000 GHz

R T E TR

¥

522

Absolute

At Input 1|

A Input 2 |

Return

[1 Staik 2 GHz IFBW 70 kHz _ Stop 6 GHz B! § _ _
013-08-14 13:57.

ANT1&ANT2

S K HhE B

21.0-29.4 2400-2500MHz

40.6-38.2 5150-5850MHz
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5 Instr State Resize

. 4000000 GHz -34.
.4500000 GHz -34.27 i
. 5000000 GHz
.1500000 GHz
T o000 e 133 Abart Printing
. 8500000 GHz

R T E TR

¥

Printar Setup...

_ InvertImage
| ON

Dump

Screen Tmage...

Multiport Test Set |
Setup !

Misc Setup |

Firmuiare
Revisian

Service Menu |

Help

Return

[1 ‘Stark 2 GHz IFBW 70 kHz stop 6 GHz [E!

ANT1&ANT3

S HHE B

34.5-35.5 2400-2500MHz

30.9-34.7 5150-5850MHz
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R T E TR

¥

. 4000000 GHz
. 4500000 GHz
. 5000000 GHz
.1500000 GHz
- 5000000 GHz
. 7500000 GHz
. B500000 GHz

5 Instr State

IFBVY 70 kHz

ANT2&ANT3

Resize

Print

Abort Printing

Printar Setup...

S UNEEE YTe0s 8

Multiport Test Set |
Setup !

Misc Setup |

Backight
ON

r

Firmuiare
Revisian

Service Menu |

Help

Return

ER

S 3

B

40.7-38.4

2400-2500MHz

40.6-42.2

5150-5850MHz
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V0. OTA JliX##E (OTA Test data)

Yol R4 OTA MY 23 M2 463 202 2.4G (8] K% 10M 35008, 56 SEAIRE S0M F= 45
o 5137 3D Y25 & L 20 J5 1A B B AR B N B e PR = s e, 4 2.4G

E 42 2400MHz, 2450MHz % 500MHz, 5G 747 5150MHz, 5500MHz % 5850MHz

6.1 &% 3D R A5 2D H A

ANT1 (2400MHz-2500MHz)

7o X I [Gain] Elevation cut (Gain in

[Gain] Asirmuth cut {6

Azimuth (9

ANT1 (5500MHz)

240

120

Azimuth (%)

300

13



ANT2 (2450MHz)

ae

— 09 2450.00 MHz E Total

180

Elevation (%)

[Gain] Elevatior

1t (Gain in dB)

— 50° 2450.00 MHz E Total

— 30° 2450.00 MHz E Total

180

Elevation (%)

Azimuth (%)

ANT2 (5500MHz)

[Gain] Elevation.over Azimuth (G

dB

ke,

20

— 0° 5500.00 MHz E Total

120 120

180

Elevation (%

[Gain] Elevation cut {Gat

n dB)

— 50° 5500.00 MHz E Total

120

— 50° 5500.00 MHz E Total

240
210,
180
150
120

-180

Elevation (%)

Azimuth ()
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ANT3 (5500MHz)

[Gain] Elevation over Azimuth (Gain in dB)

6.2 WA EMER

Freq Effi | Gain Freq Effi | Gain

(MHz) (%) | (dBi) | (MHz) (%) | (dBi)

2400 57.3 3.34 2400 52.22 3.61

2410 57.43 3.3 2410 50.39 3.6

2420 59.13 3.38 2420 52 3.56

2430 58.62 3.13 2430 51 3.58

2440 57.63 3.22 2440 52.32 3.47

2450 57.71 3.34 2450 51.46 3.62

2460 56.82 2.96 2460 50.54 34

2470 55.74 2.93 2470 49.95 3.3

2480 54.72 2.68 2480 475 3.03

2490 55.95 3.13 2490 51.77 3.33

2500 54.88 2.98 2500 49.25 3

ANT1-2. 4G ANT2-2. 4G

Freq Effi | Gain Freq Effi | Gain Freq Effi | Gain
(MHz) (%) | (dBi) | (MHz) (%) | (dBi) | (MHz) (%) | (dBi)
5150 75.39 5.23 5150 73.57 5.78 5150 62.43 2.56
5160 76.27 5.30 5160 74.92 5.91 5160 62.66 2.45
5170 77.24 5.24 5170 75.79 5.97 5170 64.05 2.48
5180 77.69 5.29 5180 75.87 6.01 5180 63.21 2.53
5190 78.56 5.19 5190 77.61 6.18 5190 64.35 2.45
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5200 7731 | 521 5200 75.85| 6.03 5200 6293 | 251
5210 7433 | 5.07 5210 73.74 | 5.74 5210 622 | 2.56
5220 7275 | 5.25 5220 71.24 | 559 5220 60.39 | 2.57
5230 7713 | 5.26 5230 77.09 | 611 5230 63.94 | 245
5240 79.01 | 517 5240 789 | 6.26 5240 649 | 249
5250 7787 | 521 5250 79.23 6.2 5250 65.06 | 2.54
5260 75.74 | 521 5260 7554 | 594 5260 63.79 | 241
5270 75.75| 5.27 5270 7595 | 592 5270 64.63 | 251
5280 73.83 | 5.23 5280 736 | 571 5280 63.77 | 249
5290 73| 521 5290 7293 | 5.75 5290 62.01| 231
5300 74.85| 5.25 5300 75.73 | 6.02 5300 64.76 | 2.19
5310 782 | 527 5310 79.23 | 6.27 5310 66.33 | 2.52
5320 7763 | 5.22 5320 79.28 | 6.21 5320 66.95| 249
5330 7524 | 527 5330 7569 | 611 5330 63.85| 243
5340 7556 | 5.28 5340 76.57 | 6.21 5340 6492 | 232
5350 7529 | 514 5350 7523 | 611 5350 64.61| 2.36
5360 7569 | 518 5360 76.26 | 6.17 5360 654 | 248
5370 7483 | 514 5370 7483 | 6.19 5370 641 | 255
5380 7573 | 514 5380 7649 | 6.19 5380 65.92 2.3
5390 76.3 | 515 5390 76.73 6.2 5390 66.9 | 231
5400 76.45 | 5.09 5400 76.62 | 6.26 5400 6729 | 236
5410 74.83 | 4.94 5410 7449 | 6.05 5410 66.26 | 2.28
5420 7539 | 5.02 5420 7491 | 6.13 5420 65.61 2.2
5430 7553 | 5.05 5430 7575 | 6.24 5430 6643 | 2.22
5440 7561 | 5.07 5440 7552 | 6.25 5440 6519 | 213
5450 7528 | 499 5450 7619 | 6.23 5450 66.58 2.2
5460 7478 | 4.86 5460 7467 | 6.25 5460 65.62 2.1
5470 75.02 | 492 5470 75.74 | 6.15 5470 67.06 | 217
5480 7423 | 4.87 5480 7449 | 6.05 5480 6547 | 2.06
5490 751 | 4.95 5490 76.27 | 6.23 5490 66.63 | 2.57
5500 76.09 | 5.04 5500 77 6.27 5500 66.77 | 2.56
5510 7736 | 516 5510 7829 | 6.27 5510 67.73| 251
5520 76.1 5.1 5520 76.62 | 6.26 5520 6719 | 257
5530 7588 | 514 5530 76.03 | 6.21 5530 66.76 | 2.24
5540 76.15| b5.16 5540 76.73 | 6.22 5540 67.65 2.2
5550 76.22 | 523 5550 7581 | 6.23 5550 66.09 | 2.53
5560 75.07 | 521 5560 7582 | 6.28 5560 65.76 | 2.46
5570 7517 | 523 5570 75.92 6.2 5570 65.28 | 2.37
5580 7648 | 5.27 5580 7843 | 6.25 5580 67.84 2.4
5590 7594 | 523 5590 76.66 | 6.11 5590 66.89 | 251
5600 7404 | 518 5600 7486 | 6.13 5600 65.85 | 254
5610 7392 | 523 5610 74.23 6.2 5610 65.16 | 248
5620 7644 | 521 5620 76.89 6.1 5620 6732 | 224
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5630 7524 | 518 5630 7766 | 6.25 5630 6742 | 216
5640 75.68 | 5.16 5640 76.25| 6.15 5640 6555 | 2.05
5650 78.24 | 5.23 5650 7l 6.1 5650 65.66 | 1.97
5660 7723 | 5.27 5660 78.5 6.2 5660 67.01| 213
5670 7456 | 521 5670 7848 | 6.13 5670 6744 | 233
5680 7421 | 511 5680 7539 | 6.16 5680 64.37 2
5690 76.19 | 5.08 5690 76.11| 6.26 5690 6446 | 1.78
5700 76.09 | 5.26 5700 76.96 | 6.23 5700 64.7| 192
5710 75.55| 519 5710 7779 | 6.22 5710 65| 1.86
5720 76.97 | 516 5720 76.92 | 6.12 5720 6439 | 1.73
5730 772 | 524 5730 78.34 6.1 5730 6511 | 1.82
5740 759 | 523 5740 78.79 | 6.22 5740 65.65| 1.84
5750 75.68 5.2 5750 77.08 | 6.17 5750 635 | 1.63
5760 76.98 | 521 5760 77.59 6.1 5760 64.02 | 1.69
5770 76.87 | 519 5770 7772 | 6.28 5770 64.04 17
5780 76.35| 5.16 5780 7847 | 6.26 5780 6464 | 161
5790 76.02 | 521 5790 76.93 | 6.27 5790 6281 | 1.32
5800 76.59 | 525 5800 7779 | 6.18 5800 6341 | 147
5810 76.04 | 528 5810 7845 | 6.12 5810 63.79 | 1.67
5820 77.03| 518 5820 78.94 | 6.16 5820 6346 | 1.79
5830 7795 | 5.27 5830 78.87 | 6.19 5830 63.02 1.8
5840 78.98 | 526 5840 79.74 | 6.22 5840 625 | 1.82
5850 7524 | 527 5850 80.67 | 6.24 5850 63.3| 198
ANT1-5G ANT2-5G ANT3
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