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—. MK % (Test the equipment)

1. 254814 (Network Analyzers) : Agilent E5071C ENA
2. ZEE IR (Communications Test Set) : CMW 500

3. OTA MR &4t (OTA Test System) : 1.8M H5 =

S bt e e |

OTAMIR R4



—. R#Z&Z¥ (Antenna parameters)

ANT1
BARZE fRPRER SEIAE
T 22K Antenna type BBz T--Antl
K2k JN~F Antenna size NA 48*12.4*0.8mm
K%L Antenna polarization gttt gttt
AR Frequency range 2400MHz-2500MHz 2400~2500MHz
5150MHz-5850MHz 5150~5850MHz

Iy (<£2.0) VSWR <2.0 <2.0@2400~2500MHz
<2.0@5150~5850MHz
FE2 (220D Isolation >20 >20

25 Gain

2.5+1@2400~2500MHz

3.38@2400~2500MHz

4.5£2@5150~5850MHz 5.30@5150~5850MHz
PR T KA NA IKFAEE: NA
FEME: NA FEME: NA
R Efficiency >50%@2400~2500MHz 56.9%@2400~2500MHz
>60%@5150~5850MHz 76.0%@5150~5850MHz
Hil )& b Front-to-rear ratio NA NA
22557 Cable type 1.37 1.37 AN
$23L 2 Connector type RF —4¢ RE —A¢
FHHT Impedance 50 50




ANT2

TRPRER

SEME

K22 Antenna type

A% T--Ant2

K& R~ Antenna size NA 48*12.4*0.8mm

K%L Antenna polarization Lttt Lttt
V5 H Frequency range 2400MHz-2500MHz 2400~2500MHz
5150MHz-5850MHz 5150~5850MHz

IEVR (£2.0) VSWR 2.0 <2.0@2400~2500MHz
<2.0@5150~5850MHz
FE2 (220) Isolation >2.0 >20

25 Gain

2.5+1@2400~2500MHz

3.62@2400~2500MHz

4.5£2@5150~5850MHz 6.28@5150~5850MHz
PR T IKFME: NA IKFAEE: NA
FEME: NA FEME: NA
R Efficiency >50%@2400~2500MHz 50.7%@2400~2500MHz
>60%@5150~5850MHz 76.5%@5150~5850MHz
Hil )& b Front-to-rear ratio NA NA
22557 Cable type 1.37 1.37 B A
$23L 2 Connector type RF —ft RE —A¢
FHHT Impedance 50 50




ANT3

RS fRPRER SEIAE
K225 Antenna type 1HH7-Ant3
K28 R~ Antenna size NA 46.6*33.6*0.8mm
K%L Antenna polarization gttt gttt
AL Frequency range 5150MHz-5850MHz 5150~5850
Iy (<2.0) VSWR <2.0 <2.0
FEES (220) Isolation >20 >20
425 Gain 3+1 2.57

R L KFFEE: NA AKFFAE: NA
FEME: NA FEME: NA
R Efficiency >60% 65.0%
A7 J5 E Front-to-rear ratio NA NA
2R 45257 Cable type 1.37 1.37 KX
$%3L 2 Connector type RF —4%¢ RE —f¢
FHPT Impedance 50 50
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. EI¥EHr (General metrics)

A

E5071C Network Analyz:

re Ch/Trace  2Response 3 Stimulus 4 MkrfAnalysis 5 Instr State Resize

 ref 0.000dB [F1] Format
. 4000000 GHz -14.802

14500000 cHz 11,303
5000000 GHz —9.7478

11500000 cHz —26.616 LagiMag
5000000 Hz —21.196
17500000 Ghz -22.925
. 8500000 GHz -20.984 Phase

SO W

¥

Group Delay

Smith |

Polar |

Lin Mag

SWR

1.000 [F1]

Real

Imaginary

Expand
Phase

Fositive
Phase

Return

[1 start 2 GHz IFBWY 70 kHz

ANT1

Sl HE PEL

1.44-1.96 2400-2500MHz

1.09-1.19 5150-5850MHz




E5071C Network Analyz:

NN

¥

1. 000

L

alysis
. 0oode

. 4000000 GHz -12.
- 4500000 GHz -11.
. 5000000 GHz -11.
.1500000 GHz -30.7
- 5000000 GHZ -26.
. 7500000 GHz -18.
. 8500000 GHz -17.

1.000 [F1]

GHZ
GHZ
0 GHZ
GHZ
GHz
GHZ
GHZ

5 Instr State
[F11

IFBVY 70 kHz

ANT2

stop 6 GHz )1

Resize

Print

Abort Printing

Printer Setup...

_ Invert Image
| ON

Multiport Test Set |
Setup '

Misc Setup |

| ON

Firmware
Revision

Service Menu |

Help

Return

2024-07-26 02:33

Sl HE

P

1.66-1.75

2400-2500MHz

1.06-1.32

5150-5850MHz




E5071C Network Analyz:

ve ChfTrace 2Response 3 Stimulus 4 M| alysis 5 Instr State Resize

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

2.4000000 GHz -1.1052
2.4500000 GHz -1.1870 Brint
2. 5000000 GHz g

5.1500000 GHz
5. 5000000 GHZ
5. 7500000 GHZ o Abart Printing
5.8500000 GHZ

NN

¥

Printer Setup...

_ Invert Image
| ON

Multiport Test Set |

Setup
Misc Setup |
2 1. 000 1.000 [F1]
Backlight
1 1 GHZ I—EJTJ_
2 2.4500080 GHz 3
3 . 5000000 GHZ 5 =
4 5.1500000 GHZ irmware
5 00000 GHz 3 Revision
[ 00000 GHz
. 8500000 GHz 5 u |
ervice Menu
Help

Return

IFBVY 70 kHz

2024-07-26 02:34/

ANT2

Sl HE P

1.85-1.81 5150-5850MHz




be = A -

E5071C Network Analyzer

1 Active Ch/Trace 2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State

P 512 Log Mag 10.00dB/ Ref 0.
0
- 4000000 GHz
- 4500000 GHz
- 5000000 GHz
-1500000 GHz
- 5000000 GHz
. 7500000 GHz
- 8500000 GHz

- TR

¥

Absolute

AuxInputl |

Aux Input2 |

Return

[1 s@t2GHz IFBVY 70 kHz Stap 6 GHz

2013-08-14 13:57|

ANT1&ANT2

S HE PEL

21.0-294 2400-2500MHz

40.6-38.2 5150-5850MHz
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E5071C Network Analyze:

1 Active ChfTrace 2Response 3 Stimulus 4 Mkr/Analysis 5 Instr State Resize

- 4000000
- 4500000 GHz Print
- 5000000 GHz
-1500000 GHz
- 5000000 GHz -35. _
- 7500000 GHz 2 Abart Printing
- 8500000 GHz

- TR

¥

Printer Setup...

Multiport Test Set |
Setup '

Misc Setup |

| ON

Firmware
Revision

Service Menu |

Help

Return

[1 start 2 GHz TFEWY 70 kHz stop 6 GHz [EE

ANT1&ANT3

S HE W

34.5-35.5 2400-2500MHz

30.9-34.7 5150-5850MHz
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E5071C Network Analyz:

3Stimulus 4 Mkr/Analysis 5 Instr State

- 4000000
- 4300000
- 2000000
-1500000 G
2000000
- 7500000
- 8500000

[1 start 2 GHz

IFBVY 70 kHz

ANT2&ANT3

Resize

Print

Abort Printing

Printer Setup...

Invert Image

Multiport Test Set |
Setup '

Misc Setup |

| ON

Firmware
Revision

Service Menu |

Help

Return

S HE

W

40.7-38.4

2400-2500MHz

40.6-42.2

5150-5850MHz
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/0. OTA Jif%dE (OTA Test data)

Y KRR OTA W HY T A 4m 5 R0 2.4G [AIFE 10M 9450, 5G A1 [AIRE 50M 3550l
e #4730 WA &I K 2D J5 1A B R AL RSB 1 PR =AU I s, 0 2.46

T2 2400MHz, 2450MHz % 500MHz, 5G F5£L % 5150MHz, 5500MHz 5 5850MHz

6.1 5E513% 30 MR E 5 20 FRIA:

ANT1 (2400MHz-2500MHz)

s 30 I [Gain] Elevation cut (Gain in

de — 90° 2.

Elevation () Azimuth (9

ANT1 (5500MHz)

P 4 I [Gain] Elevation cut (Gain in df

a8 — 90° 5500.00 MHz E Total

Elevation (%) Azimuth (%)
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ANT2 (2450MHz)

[Gain] Elevation over Azimuth (¢

[Gain] Elevation cut (Gai

dB)

— 50° 2450.00 MHz E Total

Elevation (%)

— 0° 2450.00 MHz E Total

Elevation (%)

— 50° 2450.00 MHz E Total

Azimuth (%)

ANT2 (5500MHz)

[Gain] Elevation over Azimuth (Gain in dB}

a8

[Gain] Elevation cut

dB)

— 50° 5500.00 MHz E Total

Elevation (%)

— 0° 5500.00 MHz E Total

0: 270
-0 30 240 300
s
-60 50 210 330
Y 20 180 o
120 120 150 30
-150 150 120 60
180 %
Elevation () Azimuth (°)

— 50° 5500.00 MHz E Total
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ANT3 (5500MHz)

[Gain] Elevation over Azimuth (Gai

in in dB)

Azimuth (%)

6.2 WM EHER

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| 356

2430 5862 | 3.13 2430 51| 358

2440 5763 | 322 2440 5232 | 347

2450 57.71| 3.34 2450 5146 | 3.62

2460 56.82 | 2.96 2460 50.54 34

2470 55.74 | 293 2470 49.95 3.3

2480 5472 | 2.68 2480 475 | 3.03

2490 5595 | 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 7539 | 523 5150 7357 | 578 5150 6243 | 2.56
5160 76.27 | 5.30 5160 7492 | 591 5160 62.66 | 245
5170 77.24 5.24 5170 75.79 5.97 5170 64.05 2.48
5180 7769 | 5.29 5180 7587 | 6.01 5180 6321 | 253
5190 7856 | 5.19 5190 7761 | 6.18 5190 64.35| 245
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5200 7731 521 5200 75.85| 6.03 5200 6293 | 251
5210 7433 | 5.07 5210 73.74 | 574 5210 622 | 256
5220 7275 5.25 5220 71.24 | 559 5220 6039 | 257
5230 7713 | 5.26 5230 77.09 | 611 5230 63.94 | 245
5240 79.01| 517 5240 789 | 6.26 5240 649 | 249
5250 77187 521 5250 79.23 6.2 5250 65.06 | 2.54
5260 7574 521 5260 7554 | 594 5260 63.79 | 241
5270 75.75| 5.27 5270 7595 | 592 5270 6463 | 251
5280 73.83| 523 5280 736 | 571 5280 63.77 | 249
5290 73] 521 5290 7293 | 575 5290 6201 | 231
5300 7485| 525 5300 75.73 | 6.02 5300 64.76 | 219
5310 782 | 527 5310 79.23 | 6.27 5310 66.33 | 252
5320 7763 | 5.22 5320 79.28 | 6.21 5320 66.95| 249
5330 7524 | 527 5330 7569 | 6.11 5330 6385 | 243
5340 7556 | 528 5340 76.57 | 6.21 5340 6492 | 232
5350 7529 | 514 5350 7523 | 611 5350 6461 | 236
5360 75.69 | 518 5360 76.26 | 6.17 5360 654 | 248
5370 7483 | 514 5370 7483 | 6.19 5370 641 | 255
5380 75.73| 514 5380 7649 | 6.19 5380 65.92 2.3
5390 76.3 | 515 5390 76.73 6.2 5390 669 | 231
5400 7645 | 5.09 5400 76.62 | 6.26 5400 6729 | 236
5410 7483 | 494 5410 7449 | 6.05 5410 66.26 | 2.28
5420 7539 | 5.02 5420 7491 | 6.13 5420 65.61 2.2
5430 75,53 | 5.05 5430 7575 | 6.24 5430 6643 | 222
5440 75.61| 5.07 5440 7552 | 6.25 5440 6519 | 213
5450 7528 | 4.99 5450 7619 | 6.23 5450 66.58 2.2
5460 74718 | 4.86 5460 7467 | 6.25 5460 65.62 2.1
5470 75.02 | 492 5470 75.74 | 6.15 5470 6706 | 217
5480 7423 | 4.87 5480 7449 | 6.05 5480 6547 | 2.06
5490 751 | 495 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 75.88 | 514 5530 76.03 | 6.21 5530 66.76 | 2.24
5540 76.15| 516 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 6528 | 2.37
5580 7648 | 527 5580 7843 | 6.25 5580 67.84 24
5590 7594 | 523 5590 76.66 | 6.11 5590 66.89 | 251
5600 74.04 | 518 5600 7486 | 6.13 5600 6585 | 2.54
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 77123 | 5.27 5660 78.5 6.2 5660 6701 | 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 7611 | 6.26 5690 6446 | 1.78
5700 76.09 | 5.26 5700 76.96 | 6.23 5700 64.7 | 192
5710 7555 | 519 5710 7779 | 6.22 5710 65| 1.86
5720 76.97 | 516 5720 76.92 | 6.12 5720 6439 | 1.73
5730 712 | 524 5730 78.34 6.1 5730 6511 | 1.82
5740 759 | 523 5740 78.79 | 6.22 5740 65.65| 184
5750 75.68 5.2 5750 7708 | 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 77172 | 6.28 5770 64.04 17
5780 76.35| 516 5780 7847 | 6.26 5780 64.64 | 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 | 5.28 5810 7845 | 6.12 5810 63.79 | 167
5820 77.03| 518 5820 78.94 | 6.16 5820 6346 | 1.79
5830 77195 | 5.27 5830 78.87 | 6.19 5830 63.02 1.8
5840 78.98 | 5.26 5840 79.74 | 6.22 5840 625 | 1.82
5850 7524 | 5.27 5850 80.67 | 6.24 5850 633 | 198
ANT1-5G ANT2-5G ANT3
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