Pa3zném AHTEeHHA IIpenHaznauena  miust  paGoTel B Juama3oHax
GSM-900MTI';, GSM/LTE-1800MTI'y, 3G-2100MT1,
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Cpennuii kKo3pduueHT
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BxonaHoe conpoTtupieHue, Om 50
KCB, He 6onee (THIIOBOE 2.5 (2.0) 2 (1.8)
3HAYCHHUEC)
[Honsipuzanus BepTHKaIbHAs (B/10JIb OCH aHTCHHBI)
[llupuHa aruarpamMMbl HANPaBIEHHOCTH MO YPoBHIO 50% MOUIHOCTH, I'palycoB
B TOPU30HTAIBHON 360 (xpyrosas)
IJIOCKOCTHU
B BEPTUKAILHOM 83 |25%* | 89 | 14**| 75 |12**| 63 | 10**| 58 | 10**
MJIOCKOCTHU
HepaBHoMepHOCTB TUarpaMMmel
HaTpABTICHHOCTH B +0.1 | 0,2 | 0.6 | 0.6 | £0.5 | +0.5 | +0.9 | 0.9 | =1.1 | £1.0
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*  IlpuBenéHHble XapaKTEPHCTHUKA COOTBETCTBYIOT YCTaHOBKE AHTEHHBI HAJ «WACaJIBHON 3eMIIEH» — METaJITHYECKOM
IUIOCKOCTBIO pa3MepaMH IO TpaHHI] «ONWKHEH 30HB» (HE MeHee 3,5M B KaXKAyl0 CTOPOHY OT aHTEHHHI). Ilpu
MEHBIIEM pa3Mepe OCHOBaHUA KOI(DPUIMEHT ycuineHus OyneT NHpPONOPLUUOHATHHO YMEHBIIATHCS, CTPEMICh K
3HAYCHHUIO Ha JANDJIEKTPUIECKOM OCHOBaHHHU.

** Hapx ypoBHEM rOpH30HTa

*** YToUHSAETCS PH 3aKa3e



JlanHas aHTeHHA 00Naaer OOJIBIIMM YCUIICHHEM M 00eCIieunBacT BLICOKOE KAYeCTBO CBS3H, OJTHAKO,
TpeOyeT THIATeILHOro COOMI0ICHHsI TTpaBul ycTaHOBKU. Heco0ioieHHe OMUCAHHBIX HUKE YCJIOBHI MOMKET
NMPUBECTH K CyNIECTBEHHOMY YXY/IIIEHUI0 Ka4ecTBa CBA3H.

1. AHTeHHa MOXeT OBITh yCTAHOBJICHA KaK HA METAJUTMYECKYI0, TaK ¥ Ha JIOOYI0 IUAIEKTPUIECKYIO
MOBEepXHOCTh. OCOOEHHOCTh KOHCTPYKIMH aHTEHHBI TAKOBa, YTO OHAa HE TPeOyeT XOpolIel «3eMim» —
COTJIacOBAaHUE aHTEHHBI ¢ KabeJaeM Majo 3aBUCAT OT pa3MEPOB U MaTepuasa MOBEPXHOCTH, HA KOTOPOH OHa
YCTaHOBJICHA.

OpHako MpH yCTAaHOBKE Ha MPOBOASNIYI0 TOBEPXHOCTH (KOPIyC TEPMHUHANIA, KPbIIa aBTOMOOMIIA)
K03 (PUUHEHT yCHJICHH I aHTCHHBI Bo3pacraeT. [Ipu aTom €€ ciiefyeT yCcTaHaBIuBaTh B LIEHTP MOBEPXHOCTH I
obecrneyeHus: paBHOMEPHOCTH JUarpaMMbl HalpaBJI€HHOCTH.

IIpaBuabHO HenpaBwibHo

2. AHTeHHa YCTaHAaBJIMBACTCA Tak, YTOOBI NEPHNCHAUKYJIAP K OCH aHTCHHBIL OBLT HalpaBJICH Ha 6.’:130By}0
CTaHIIHUIO GSM. Ecnu Tounoe HaIlpaBJICHUC HAa UCTOYHUK CUTI'HAJIa HEC U3BECTHO, AHTCHHY CJICAYCT Y CTAHABJINBATH
BCPTHKAJILHO.

OJQ/' i ; I paBHiILHO i ; HenpaBuibHO

BazoBast cranuus BazoBast craHuus



1 TIlapamerpsl corjiacoBaHus

1.1 Moayab ko3¢ puiumeHTa 0TPpaKeHU

KomnbroTepHoe MoienupoBaHue

S-Parameters [Magnitude in dB]
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Pe3ynbrar uzmepenui

S11 Vector 18/05/17 12:14 -
@ Ref: 0.0 dB RBW: 10kHz SWT: 263 ms Trace: Clear/Write
« Att: 0dB Trig: Free Run Detect: Sample
'M1) 880 MHz -30.10dB -127° 960 MHz -10.28dB 16.2°
(M3 1.71GHz -16.14dB 74.3° (D 2.17GHz -11.41dB -34.8°
M5 2.4GHz -14.00dB -103° (P 2.7GHz -14.02dB -178°
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Start: 700 MHz Stop: 2.8 GHz

Mode Calibration Format

Trace



1.2 KCBH

KomneroTeproe MoieIupoBaHue
Voltage Standing Wave Ratio (VSWR)

— V5WR1

Frequency / MHz

600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 ZE%

q (880, 1.7041)
(960, 1.4)
(1710, 1.8513)

0, (2696, 1.6871)

Pe3ynbrar nusmepenui

18/05/17
RBW: 10kHz SWT: 263 ms Trace:

1215 -
Clear/Write

Trig: Free Run Detect: Sample
880MHz -29.62dB -115° 960MHz -10.39dB 16.7°
1.71GHz -15.61dB 76.6° 2.17GHz -11.75dB -32.6°
2.4GHz -13.66dB -102° 2.7GHz -13.85dB 180°

Start: 700 MHz Stop: 2.8 GHz

Mode Calibration Format

S EN Trace




2 JluarpaMma HaAnpaBJeHHOCTH B CBOOOHOM MPOCTPAHCTBE
KomnbroTepHoe MoieupoBaHue

Type
Approximation
Manitor
Component
Clutput
Frequency
Fad. effic.
Tat. effic.

Diir.

Farfield

enabled (kR == 1)
farfield (f=900) [1]

Abs
Directivity
500
-0.07092 dB
-0.1077 dB
2.189 dEi

Phi= 90

90

1

2.1 B nuamnaszone 900 MI'g

211 3D

2.1.2 B BepTUKaTbHOU MIOCKOCTU
Farfield Directivity Abs (Phi=90)

60

30

0

30

Phi=270

60

20

150

180

150

90

120

Frequency = 900
Main lobe magnitude =
Main lobe direction =

Theta / Degree vs. dBi Angular width (3 dB) =
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farfield (f=900) [1]

2.02 dBi
93.0 deg.
82.6 deg.



2.1.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Directivity Abs (Theta=90)

0

30

farfield (f=900) [1]

300

180

Phi / Degree vs. dBi

Farfield Di@?mbs (Theta=90)

270

240

Frequency = 900
Main lobe magnitude =  2.19 dBi
Main lobe direction = 0.0 deg.

2.15

2.1+

50 1(120]50 200[240) 300 350 400
Phi / Degree

farfield (F=900) [1]

Frequency = 900
Main lobe magnitude =  2.19 dBi
Main lobe direction = 0.0 deg.



2.2 B nuama3zone 1800 MI'ig
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Type Farfield
Approximation  enahbled (kR == 1)

Manitar farfield (f=1800) [1]

Component Ahs

Clutput Directivity

Frequency 1800 Y

X
Rad. effic. -0.3679 dB
Tat. effic. -0.606E oB
Dir. 2 BO7 dBi
2.2.2 B BepTHKaJIbHOW MJIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (f=1800) [1]
Phi=90 30

30 Phi=270
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Frequency = 1800

150 150 _ ) _
180 Main lobe magnitude = 1.5 dBi

Main lobe direction = 79.0 deg.
Theta / Degree vs. dBi Angular width (3 dB) = 88.8 deg.



dBi

2.2.3 B ropusoHTanbHOI MIOCKOCTH

Farfield Directivity Abs (Theta=90)

0

30

farfield (f=1800) [1]

300

180

Phi / Degree vs. dBi

1.8 1

1.6

1.4 -

1.2

Farfield Di@f\bs (Theta=90)

50

1(120|50 200{240) 300 350 400
Phi / Degree

270

240

Frequency = 1800
Main lobe magnitude =  2.47 dBi
Main lobe direction = 180.0 deg.

farfield (F=1800) [1]

Frequency = 1800
Main lobe magnitude =  2.47 dBi
Main lobe direction = 180.0 deg.



2.3 B muama3one 3G - 2100 MTI'g

231 3D

dBi
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Type Farfield
Approximation  enahbled (kR == 1)

Manitar farfield (f=2100) [1]

Component Ahs

Clutput Directivity

Frequency 2100 Y

X
Rad. effic. -0.2446 dB
Tat. effic. -04425 dB
Dir. 2916 dBi
2.3.2 B BepTHKaJIbHOU MJIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (f=2100) [1]
Phi=90 30

30 Phi=270
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Frequency = 2100

150 150 _ ) _
180 Main lobe magnitude =  1.97 dBi

Main lobe direction = 84.0 deg.
Theta / Degree vs. dBi Angular width (3 dB) = 75.1 deg.



dBi

2.3.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Directivity Abs (Theta=90)

0

30

farfield (f=2100) [1]

300

180

Phi / Degree vs. dBi

2.8
2.6 1

2.4 1

Farfield Di@f\bs (Theta=90)

50

1(120|50 200{240) 300 350 400
Phi / Degree

270

240

Frequency = 2100
Main lobe magnitude =  2.92 dBi
Main lobe direction = 0.0 deg.

farfield (F=2100) [1]

Frequency = 2100
Main lobe magnitude =  2.92 dBi
Main lobe direction = 0.0 deg.



2.4 B puanaszone WiFi - 2400 MTI'y
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Type Farfield
Approximation  enahbled (kR == 1) z
Monitar farfield (f=2450) [1]
Component Ahs
Clutput Directivity
Frequency 2450 x ¥
Rad. effic. -0.2148 dB
Tat. effic. -0.3561 dB
Oir, 4016 dB
2.4.2 B BepTHKAJIbHOW MJIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (f=2450) [1]
Phi=90 30 30 phi=270
60
: 90
0
120
150 Frequency = 2450

180 Main lobe magnitude = 2.3 dBi
Main lobe direction = 85.0 deg.
Theta / Degree vs. dBi Angular width (3 dB) = 62.6 deg.



dBi

2.4.3 B ropusoHTaIbHOI MIOCKOCTH

Farfield Directivity Abs (Theta=90)

0

30

farfield (f=2450) [1]

300

180

Phi / Degree vs. dBi

Farfield Di@f\bs (Theta=90)

50 1(120]50 200{240) 300 350 400
Phi / Degree

270

240

Frequency = 2450
Main lobe magnitude =  4.02 dBi
Main lobe direction = 0.0 deg.

farfield (F=2450) [1]

Frequency = 2450
Main lobe magnitude =  4.02 dBi
Main lobe direction = 0.0 deg.



2.5 B amumamnaszone 4G - 2600 MI'u

251 3D

Type Farfield
Approximation  enahbled (kR == 1)

Manitar farfield (f=2600) [1]

Component Ahs

Clutput Directivity

Frequency 2600 Y

X
Rad. effic. -0.2554 dB
Tat. effic. 04734 dB
Dir. 4405 dBi
2.5.2 B BepTHKaJIbHOU MJIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (f=2600) [1]

Phi= 90 30 30 Phi=270
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150 150 Fre-quency = 2690 |
180 Main lobe magnitude =  2.39 dBi
Main lobe direction = 84.0 deg.

Theta / Degree vs. dBi Angular width (3 dB) = 56.7 deg.



dBi

2.5.3 B ropuzoHTanbHOI MI0CKOCTH

Farfield Directivity Abs (Theta=90)

0

30

farfield (f=2600) [1]

300

180

Phi / Degree vs. dBi

Farfield Di@f\bs (Theta=90)

50

1(120|50 200{240) 300 350 400
Phi / Degree

270

240

Frequency = 2600
Main lobe magnitude =  4.41 dBi
Main lobe direction = 0.0 deg.

farfield (F=2600) [1]

Frequency = 2600
Main lobe magnitude =  4.41 dBi
Main lobe direction = 0.0 deg.



Type
Approximation
Monitor
Component
Cutput
Frequency
Rad. effic.
Tot. effic.

Dir.

/ImarpaMmma HANPABJIEHHOCTH HAJ WA€AJbHOM 3aMJIEN
KomnbroTepHoe MoieupoBaHue

3.1 B auanmazoune 900 MI'u

3.11 3D
dBi

a.98 .

ta 4.8
3.49 1

2.189 1
0.872 1
—0.814I
-3.26 1

-5.7 1

-5.14
-10.6
-13

Farfield

enahled (kR == 1)
farfield (f=500} [1]
Abs

Directivity

800 4
-0.1882 dE

-0.3374 dBE

5976 dBi

3.1.2 B BepTHKaJIBHOH MJIOCKOCTH
Farfield Directivity Abs (Phi=90)

0 farfield (f=900) [1]
30 phi=270

Phi=90 30

60

120

Frequency = 900

180 Main lobe magnitude =  6.76 dBi
Main lobe direction = 90.0 deg.
Theta / Degree vs. dBi Angular width (3 dB) = 25.1 deg.



dBi

3.1.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Directivity Abs (Theta=90)

farfield (F=900) [1]

180 Frequency = 900
Main lobe magnitude =  6.98 dBi
Phi / Degree vs. dBi Main lobe direction = 0.0 deg.

6.95 -
6.9 -
6.85 -
6.8 -

6.75

Farfield Dibs (Theta=90)

farfield (f=900) [1]

[6.6825 |

6.65

Frequency = 900

0 150 200 300 350 400 Main lobe magnitude =  6.98 dBi
Phi / Degree Main lobe direction = 0.0 deg.



3.2 B aunamnaszone 1800 MI'ig

dBi
59.03
6.21
4.51
2.82
1.13
-0.686a
-2.74
-4.8
-6.86
-8.92
-11
e —
Type Farfield
Approximation  enahled (kR == 1) z
Monitar farfield (f=1800) [1]
Companent Abs
Clutput Directivity
Frequency 1800 4
Rad. effic. -0.3591 dB
Tot. effic. -0.6489 dB
Dir. 5§.027 dBi
3.2.2 B BepTUKaIbHOU MJIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (F=1800) [1]

Phi=90 30 30 phi=270
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90

120 1Iglpec|uen-'.:y = 1800

Main lobe magnitude =  7.84 dBi

150 150
180 Main lobe direction = 90.0 deg.

Angular width (3 dB) = 13.7 deg.
Theta / Degree vs. dBi Side lobe level = -6.5 dB



dBi

3.2.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Directivity Abs (Theta=90)

farfield (F=1800) [1]

210
180 Frequency = 1800
Main lobe magnitude =  9.03 dBi
Phi / Degree vs. dBi Main lobe direction = 180.0 deg.

9.2

Farfield Dibs (Theta=90)
i i i : i i i

farfield (F=1800) [1]

Frequency = 1800

Phi / Degree

0 50 150 200 300 350 400 Main lobe magnitude =  9.03 dBi

Main lobe direction = 180.0 deg.



3.3 B auamasone 3G - 2100 MTI'g
3.3.1 3D

dBi
N

M
ta}

6.23
4_53
2.83
1.13
-0_683
-2.73
-4.78
-6.83
-8.88
-10.9
Y
L ————
Type Farfield
Approximation  enahbled (kR == 1) z
tlonitar farfield (f=2100) [1]
Component Ahs
Clutput Directivity
Frequency 2100 4
Fad. effic. -0.2163 dB
Tot. effic. -0.4444 dB
Oir. 5.0687 dEi
3.3.2 B BepTUKAIBHOM IIJIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (f=2100) [1]
phi=90 30 30 phi=270

60

1Iglpeqma-ncwyr = 2100
Main lobe magnitude =  8.17 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 11.9 deg.
Theta / Degree vs. dBi Side lobe level = -6.1 dB




dBi

3.3.3 B ropuzoHTanbHOIl MI0CKOCTH

Farfield Directivity Abs (Theta=90)

farfield (F=2100) [1]

180

Phi / Degree vs. dBi

Farfield Dibs (Theta=90)

50 1{120]50 200[240] 300 350 400

Phi / Degree

210

Frequency = 2100
Main lobe magnitude =  9.07 dBi
Main lobe direction = 0.0 deg.

farfield (F=2100) [1]

Frequency = 2100
Main lobe magnitude =  9.07 dBi
Main lobe direction = 0.0 deg.



Type
Approximation
Manitor
Component
Clutput
Frequency
Fad. effic.
Tat. effic.

Dir.

Farfield

enabled (kR == 1)
farfield (f=2450) [1]

Abs
Directivity
2450
-0.2443 dB
-0.3920 dB
§.955 dEi

3.4 B puanaszone WiFi - 2400 MTI'y

341 3D

M
ta}

= Ld o=

-0.
=2

-8

3.4.2 B BepTHKAJIBHOW IJIOCKOCTH
Farfield Directivity Abs (Phi=90)

0 farfield (f=2450) [
30 phi=270

Phi=90 30

60

1Iglpeqma-ncwyr = 2450
Main lobe magnitude =

150

dBi
.96

.84
-9B
11
24
628
.3l

-4.39
-6.28

-16
=10

1]

8.27 dBi

180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 10.3 deg.

Theta / Degree vs. dBi Side lobe level = -5.8 dB



dBi

3.4.3 B ropusoHTanpHOM MIOCKOCTH

Farfield Directivity Abs (Theta=90)

farfield (F=2450) [1]

NN 300

270

180

Phi / Degree vs. dBi

9.9588

9.8 1
9.6
9.4 1
9.2 1

8.8
8.6
8.4

Farfield Dibs (Theta=90)
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__________________
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82435

30

1(120]50 200[240) 300 350 400

Phi / Degree

240

Frequency = 2450

Main lobe magnitude =  9.96 dBi
Main lobe direction = 0.0 deg.
farfield (f=2450) [1]
d=1.7143
Frequency = 2450
Main lobe magnitude =  9.96 dBi
Main lobe direction = 0.0 deg.



3.5 B auama3one 4G - 2600 MI'y

351 3D
dBi
z 10.3
7.08
5.15
3.22
1.29
-0.606
-2 .42
-4.24
-6.06
-7.88
-9.7
Y
|
Type Farfield
Approximation  enahbled (kR == 1) z
tlonitar farfield (f=2600) [1]
Component Ahs
Clutput Directivity
Frequency 2600 4
Fad. effic. -0.2679 dB
Tot. effic. -04611 dB
Oir. 10.30dBi
3.5.2 B BepTUKaAJIBHOW IMIOCKOCTH
Farfield Directivity Abs (Phi=90)
0 farfield (f=2600) [1]
Phi=90 30 — 77— 30  phi=270

-
.
B
"
.
-

1Iglpeqma-ncwyr = 2600

Main lobe magnitude =  8.14 dBi

180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 9.8 deg.

Theta / Degree vs. dBi Side lobe level = -5.9 dB




dBi

in A

3.5.3 B ropuzoHTanbHOl MI0CKOCTH

Farfield Directivity Abs (Theta=90)

farfield (F=2600) [1]

™, 300

270

180

Phi / Degree vs. dBi

240

Frequency = 2600
Main lobe magnitude =  10.3 dBi
Main lobe direction = 0.0 deg.

10.302

10

9.5 1

Farfield Dibs (Theta=90)

50 1{120]50 200[240] 300 350 400

Phi / Degree

farfield (F=2600) [1]

Frequency = 2600
Main lobe magnitude =  10.3 dBi
Main lobe direction = 0.0 deg.



