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JlanHas anTeHHa 00s1aaeT OOJIBIINM YCHICHHEM U 00€CIeurBacT BEICOKOE KaueCTBO CBSI3U, OJHAKO,
TpeOyeT TIAaTeNFHOTO COOIIoIeHHsT TpaBui ycTaHOBKU. HecoOmoaeHne onucaHHbIX HUIKe YCJI0BHI MOKeT
NPHUBECTH K CYIECTBEHHOMY YXYALIEHUI0O KayecTBa CBS3H.

1. AHTeHHa MOXeT OBITh YCTaHOBJEHA KaK Ha METAJJIMYECKYIO, TAK M Ha JIFOOYIO JUIIIEKTPHUYECKYIO
noBepXHOCTb. OCOOEHHOCTh KOHCTPYKIMM aHTEHHBI TAaKOBa, YTO OHA HE TpeOyer XOopomeh «3eMiamy —
COTJIaCOBAaHUE AaHTEHHBI ¢ KabesieM MaJlo 3aBUCAT OT pa3MepoB MU MaTepHala IOBEPXHOCTH, HA KOTOPOI OHa
YCTaHOBJICHA.

OpHako TpU YCTaHOBKE Ha MNPOBOJSIIIYI0 TOBEPXHOCTH (KOPIyC TEepMHUHANA, KPbHIIIa aBTOMOOWIS)
K03 (PUUHEHT yCHJIeHH sl aHTCHHBI Bo3pacraeT. [IpuaTom e€ ciienyeT ycTaHaBIUBATh B LIEHTP MOBEPXHOCTH 1A
obecrneyeHus: paBHOMEPHOCTH JUarpaMMbl HalpaBJI€HHOCTH.

2. AHTeHHa yCTaHABIMBACTCA TaK, YTOOBI MEPIICHAUKYJISP K OCH aHTEHHBI OBUT HAIPaBIICH HA 0a30BYIO
craniuio GSM. Ecnu TouHO€ HanpaBiieHre Ha HICTOYHWK CUTHANIa HE M3BECTHO, AaHTEHHY CJIE/yeT YCTaHABIINBATh
BEPTHKAJIBLHO.

Dj/ [IpaBuibHO HenpaBuibHo
BazoBast cranuus @ BazoBast cranius

YcranoBouHblii yepTéxxk antenabl TPUAJIA-26294

0139

[Tpu HE0OX0AMMOCTH 00ECIEUHTH MTOTHYIO TePMETUIHOCTH 000 PyI0BaHNS, HAHECTH CHIIMKOHOBBIA T€ PMETHK
Ha MECTO YCTaHOBKH aHTEHHbI. CamMa aHTEHHA BBIIIOJIHEHA T€PMETHYHO, 32 UCKIFOUYEHUEM OTBEPCTHSI B OCHOBAHHUH.



1 TIlapamerpsl corjiacoBaHus

1.1 Moayab ko3¢ puiumeHTa 0TPpaKeHU

KomnbroTepHoe MoienupoBaHue

S-Parameters [Magnitude in dB]
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Frequency / GHz

Pe3ynbrar uzmepenui

S11 Vector 15/08/17 18:01 -
@ Ref: 0.0 dB RBW: 10kHz SWT: 263 ms Trace: Clear/Write
« Att: 0dB Trig: Free Run Detect: Sample
'M1) 880 MHz -23.17dB 26.2° (IB 960 MHz -15.80dB 28.9°

1.71GHz -9.73dB -164° (D 2.17GHz -13.44dB -48.8°
M5 2.4GHz -9.83dB -165° (P 2.7GHz -10.85dB 39.5°
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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

q (0741, 15742)
( 0.88782, 2.1463 )
(171, 1.2424)

G (217,20882)

5 5 5 i Q (2496, 15834)
0.5 1 15 2 25 Q@ (2696, 1.4531)
S (07,18507)

Frequency / GHz

PesynpraT nzmepenui

15/708/17 18:.01 Z—
RBW: 10kHz SWT: 263 ms Trace: Clear/Write
: Trig: Free Run Detect: Sample
M1 880MHz -23.04dB 25.1° (b 960MHz -16.03dB 29.1°
1.71GHz -9.78dB -164° 2.17GHz -13.40dB -48.7°
LM5 24GHz -9.87dB -164° 2.7GHz -10.85dB 39.8°

Start: ?I][l MHz

T —
Mode Calibration




2 JluarpaMma HaAnpaBJeHHOCTH B CBOOOHOM MPOCTPAHCTBE
KomnbroTepHoe MoieupoBaHue

2.1 B nuamnaszone 900 MI'g

211 3D
B
4.68
3.21
2.34
1.46
0D.584
-1.27
-5.08
-8.89
=12, 7
-16.5
-20.3
|
Type Farfield
Approximation  enabled (kR == 1) v
Monitor farfield (f=0.9) [1]
Component Abs 4
Qutput Gain
Frequency 09
Rad. effic 0.02064 dB x
Tot. effic. -06114 dB
Gain 4675 dB

2.1.2 B BepTUKAJIbHOM IJIOCKOCTH
Farfield Gain Abs (Phi=90)

0 farfield (f=0.9) [1]
Phi=90 30 T30 Phi=270
60
920
120
< Frequency = 0.9
150 - Main lobe magnitude =  4.68 dB

180 Main lobe direction = 94.0 deg.
Angular width (3 dB) = 59.5 deg.
Theta / Degree vs. dB Side lobe level = -3.1dB



dB

2.1.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)
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30— 330
300
: 270
0/2 4
240
150 210

180

Phi / Degree vs. dB

Farﬁeld Gain Abs (Theta=90)

1.4749

10(120]150 200 250 300 350 400

Phi / Degree

farfield (f=0.9) [1]

Frequency = 0.9

Main lobe magnitude =  4.61 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 289.1 deg.

farfield (f=0.9) [1]

Frequency = 0.9

Main lobe magnitude =  4.61 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 289.1 deg.



2.2 B nuama3zone 1800 MI'ig

2.2.1 3D
dB
7.07
4.86
3.53
2.21
0.883
-1.1z2
-4,48
=T.885
-11.2
-14.6
-17.9
|
Type Farfield
Approximation  enabled (kR == 1) v
Monitor farfield (f=1.8) [1]
Component Abs 4
Qutput Gain
Frequency 18
Rad. effic 0.04504 dB x
Tot. effic. -0.1456 dB
Gain TO06E7 dB

2.2.2 B BepTHKaJIbHOU ILIOCKOCTH
Farfield Gain Abs (Phi=90)

0 farfield (f=1.8) [1]

Phi=90 30 30 Pphi=270
60 <~ | 7 60
90 90
120 120

‘ Frequency = 1.8
\150 Main lobe magnitude =  7.07 dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 31.9 deg.
Theta / Degree vs. dB Side lobe level = -2.1 dB

150
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2.2.3 B ropusoHTanbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)
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30 330

60 TN 300

90
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Phi / Degree vs. dB

Farﬁeld Gain Abs (Theta=90)

4.0746

10[120]150 200 250 300 350 400

Phi / Degree

farfield (f=1.8) [1]

Frequency = 1.8
Main lobe magnitude =  7.07 dB
Main lobe direction = 90.0 deg.

farfield (f=1.8) [1]

Frequency = 1.8
Main lobe magnitude =  7.07 dB
Main lobe direction = 90.0 deg.



2.3 B muama3one 3G - 2100 MTI'g

23.1 3D
dB
g8.72
5]
4.36
2.73
1.09
-1.02
-4.,07
=T.12
-10.2
=13.2
-16.3
|
Type Farfield
Approximation  enabled (kR == 1) v
Monitor farfield (f=2.1) [1]
Component Abs 4
Qutput Gain
Frequency 21
Rad. effic -0.0003841 dB x
Tot. effic. -0.4699 dB
Gain 3724 dB

2.3.2 B BepTHKaJIbHOU IIOCKOCTH
Farfield Gain Abs (Phi=90)

0 farfield (f=2.1) [1]

Phi= 90

30 30 phi=270

60,/ A | TRC e

90

20N N | S 120
Frequency = 2.1
\150 Main lobe magnitude = 8.81 dB
180 Main lobe direction = 88.0 deg.
Angular width (3 dB) = 21.1 deg.
Theta / Degree vs. dB Side lobe level = -4.3 dB

150




2.3.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)

0 farfield (f=2.1) [1]

30

330

300

270

240
Frequency = 2.1

Main lobe magnitude = 8.73 dB

150 210

180 Main lobe direction = 89.0 deg.
Angular width (3 dB) = 178.5 deg.
Phi / Degree vs. dB Side lobe level = -4.2 dB

farfield (f=2.1) [1]

Farﬁeld Gain Abs (Theta=90)

Frequency = 2.1
Main lobe magnitude =  8.73 dB
Main lobe direction = 89.0 deg.

0 10{120]150 200 250 300 350 400 Angularwidth (3 dB) = 178.5 deg.
Phi / Degree Side lobe level = -4.2 dB




|
Type Farfield
Approximation  enabled (kR == 1)
Monitor farfield (f=2.45) [1]
Component Abs
Qutput Gain
Frequency 245
Rad. effic 00005467 dB
Tot. effic. -0.1345dB
Gain 8848 dB

2.4 B puanaszone WiFi - 2400 MTI'y

241 3D

2.4.2 B BepTHKaJIbHOU ILIOCKOCTH

Phi= 90

60

90

Farfield Gain Abs (Phi=90)

30 30

farfield (f=2.45) [1]
Phi=270

60

120

150 150

180

Theta / Degree vs. dB

90

120

Frequency = 2.45

Main lobe magnitude = 8.85 dB
Main lobe direction = 91.0 deg.
Angular width (3 dB) = 21.2 deg.
Side lobe level = -5.0 dB



2.4.3 B ropusoHTaIbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)

farfield (f=2.45) [1]

0
30 330
300
270
0 45
240
J _ Frequency = 2.45
150 210 Ma!n lobe rrinagn!tude = 8.85dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 237.2 deg.
Phi / Degree vs. dB Side lobe level = -5.0 dB

Farﬁeld Gain Abs (Theta=90)

farfield (f=2.45) [1]

_____________________________________________________________________

SNSRI SRR PR WO SNSRI SO Frequency = 2.45
N\ Main lobe magnitude =  8.85 dB
: : Main lobe direction = 90.0 deg.

0 10{120]150 200 250 300 350 400 Angularwidth (3 dB) = 237.2 deg.
Phi / Degree Side lobe level = -5.0 dB




|
Type Farfield
Approximation  enabled (kR == 1)
Monitor farfield (f=2 B6) [1]
Component Abs
Qutput Gain
Frequency 26
Rad. effic -0.0003063 dB
Tot. effic. 02557 dB
Gain 9.002 dB

2.5 B amumamnaszone 4G - 2600 MI'u

2.5.2 B BepTHKaJIbHOU INIOCKOCTH

Phi= 90

60

90

251 3D

Farfield Gain Abs (Phi=90)

0
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120

90

120

150 150

180

Theta / Degree vs. dB

30 Phi=270

farfield (f=2.6) [1]

Frequency = 2.6

Main lobe magnitude = 9dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 20.0 deg.
Side lobe level = -4.4 dB



2.5.3 B ropuzoHTanbHOI MI0CKOCTH

Farfield Gain Abs (Theta=90)

farfield (f=2.6) [1]

0
30 330

e, 300

— 270

0
240

J _ Frequency = 2.6
150 210 Ma!n lobe rr_nagn!tude = 9dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 252.8 deg.
Phi / Degree vs. dB Side lobe level = -4.4 dB

Farﬁeld Gain Abs (Theta=90)

farfield (f=2.6) [1]

Frequency = 2.6
Main lobe magnitude = 9dB
Main lobe direction = 90.0 deg.

0 10{120]150 200 250 300 350 400 Angularwidth (3 dB) = 252.8 deg.
Phi / Degree Side lobe level = -4.4 dB




I
Type Farfield
Approximation  enabled (kR == 1)
honitar farfield (f=0.9) [1]
Compaonent Abs
Output Gain
Frequency 09
Rad. effic -0.004018 dB
Tot. effic. -0.5974 dB
Gain 1038 dB

3 JuarpamMMa HAnpaBJIEHHOCTH HAJl WAeaJIbHOW 3aMJIEi
KomnbroTepHoe MoieupoBaHue

3.1 B auanmazoune 900 MI'u

3.1.2 B BepTHKaJIbHOU IJIOCKOCTH

Phi= 90

60

90

3.11 3D

Farfield Gain Abs (Phi=90)

0

30

60

120 °

/120

150 150

180

Theta / Degree vs. dB

30 Phi=270

dB
10.4

7.14
5,18
3.24
1.3
=1, 23
-4.91
-8.58
-12.3
=15.9
-19.6

farfield (f=0.9) [1]

Frequency = 0.9

Main lobe magnitude =  10.4 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 13.2 deg.
Side lobe level = -3.0 dB
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3.1.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)

farfield (f=0.9) [1]

30

60 SR\ 30

90 270

120 ST 4

150 210
180 Frequency = 0.9
Main lobe magnitude =  10.4 dB
Phi / Degree vs. dB Main lobe direction = 90.0 deg.
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Farfiels (Theta=90)
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farfield (f=0.9) [1]

Frequency = 0.9

50

10[120] 150 200 [2401 300 350 400 Main lobe magnitude = 10.4 dB

Phi / Degree Main lobe direction = 90.0 deg.



I
Type Farfield
Approximation  enabled (kR == 1)
honitar farfield (f=1.8) [1]
Compoaonent Abs
Output Gain
Frequency 18
Rad. effic 001708 dB
Tot. effic. -0.1706 dB
Gain 1308 dB

3.2 B aunamnaszone 1800 MI'ig

321 3D

3.2.2 B BepTHKaIBHOU IIOCKOCTH

Phi= 90

60/ /7

120

Farfield Gain Abs (Phi=90)

30 30

150 150

180

Theta / Degree vs. dB

farfield (f=1.8) [1]
Phi=270

:"\\\\ 60

120

Frequency = 1.8

Main lobe magnitude =  13.1 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 6.7 deg.
Side lobe level = -2.1 dB



dB

3.2.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)

0 farfield (f=1.8) [1]

30 330

150 Frequency = 1.8

180 Main lobe magnitude =  13.1 dB
Main lobe direction = 91.0 deg.
Phi / Degree vs. dB Angular width (3 dB) = 339.1 deg.

Farﬁels (Theta=90)
10.376 ; ; ; ;

10 oo

farfield (f=0.9) [1]

Frequency = 0.9

0 50 10[120] 150 200 (240D 300 350 400 Main lobe magnitude =  10.4 dB
Phi / Degree Main lobe direction = 90.0 deg.




3.3 B auamasone 3G - 2100 MI'y

331 3D
dB
z' 14.7
10.1
7.33
4.58
1.83
-0.959
-3.84
-6.71
=8,59
=12.5
=15, 3
|
Type Farfield
Approximation  enabled (kR == 1) v
Monitor farfield (f=2.1) [1]
Component Abs =z
Qutput Gain
Frequency 21 -
Rad. effic 0005333 dB
Tot. effic. 04614 dB
Gain 14 66 dB

3.3.2 B BepTHKaJIbHOU INIOCKOCTH
Farfield Gain Abs (Phi=90)

0 farfield (f=2.1) [1]

Phi= 90

30 30 phi=270

60

90

120
Frequency = 2.1

150 : - Main lobe magnitude =  14.7 dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 5.5 deg.
Theta / Degree vs. dB Side lobe level = -4.6 dB




dB

3.3.3 B ropuzoHTanbHOIl MI0CKOCTH

Farfield Gain Abs (Theta=90)

30

60

90

330

300

120

150

270

240

180

Phi / Degree vs. dB

Farﬁels (Theta=90)

farfield (f=2.1) [1]

Frequency = 2.1

Main lobe magnitude = 14.7 dB
Main lobe direction = 89.0 deg.
Angular width (3 dB) = 188.8 deg.
Side lobe level = -4.6 dB
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50

100120150 200 |240

Phi / Degree

300 350 400

farfield (f=2.1) [1]

Frequency = 2.1

Main lobe magnitude =  14.7 dB
Main lobe direction = 89.0 deg.
Angular width (3 dB) = 188.8 deg.
Side lobe level = -4.6 dB



3.4 B auanasone WiFi - 2400 MTI'y

34.1 3D
dB
z' 14.9
10.3
7.46
4.67
1.87
-0.%942
=300
-5.59
-9.42
-1z.2
-15.1
|
Type Farfield
Approximation  enabled (kR == 1) v
Monitor farfield (f=2.45) [1]
Component Abs =z
Qutput Gain
Frequency 245 -
Rad. effic 0001815 dB
Tot. effic. -0.1258 dB
Gain 1493 dB

3.4.2 B BepTHKaJIbHOU INIOCKOCTH
Farfield Gain Abs (Phi=90)

0 farfield (f=2.45) [1]

30 =

Phi= 90

~. 30 Phi=270

60

90

120 120
R Frequency = 2.45

Main lobe magnitude =  14.9 dB
180 Main lobe direction = 90.0 deg.

Angular width (3 dB) = 4.9 deg.
Theta / Degree vs. dB Side lobe level = -5.2 dB
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3.4.3 B ropuzoHTanbHOI MIOCKOCTH

Farfield Gain Abs (Theta=90)

0
30—

330

" 300

180

Phi / Degree vs. dB

14.914

arﬁels (Theta=90)
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50

10[120|150 200 [240D 300 350 400

Phi / Degree

farfield (f=2.45) [1]

Frequency = 2.45

Main lobe magnitude = 14.9 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 236.3 deg.
Side lobe level = -5.2 dB

farfield (f=2.45) [1]

Frequency = 2.45

Main lobe magnitude =  14.9 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 236.3 deg.
Side lobe level = -5.2 dB



|
Type Farfield
Approximation  enabled (kR == 1)
Monitor farfield (f=2 B6) [1]
Component Abs
Qutput Gain
Frequency 26
Rad. effic -0.0006915 dB
Tot. effic. -0.2431 dB
Gain 1516 dB

3.5 B guanazone 4G - 2600 MI'u

351 3D

dB
15.2

10.4
7.58
4.74
1.89
-0.528
-3.71
-5.49
-9.28
-1z.1
-14.8

3.5.2 B BepTHKaJIbHOU IIOCKOCTH

Farfield Gain Abs (Phi=90)

0
30 =

Phi= 90 .. 30

60

903

120\

180

Theta / Degree vs. dB

farfield (f=2.6) [1]
Phi=270

T\ 60

120

Frequency = 2.6

Main lobe magnitude =  15.2 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 4.6 deg.
Side lobe level = -4.5 dB



3.5.3 B ropuzoHTanbHO# MI0CKOCTH

Farfield Gain Abs (Theta=90)

farfield (f=2.6) [1]

0
30 . 330
"\, 300
H270
240
Frequency = 2.6
Main lobe magnitude =  15.2 dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 249.2 deg.
Phi / Degree vs. dB Side lobe level = -4.5 dB

Farﬁels (Theta=90)

farfield (f=2.6) [1]

Frequency = 2.6
Main lobe magnitude =  15.2 dB
Main lobe direction = 90.0 deg.

0 50 10[ 120150 200 [240] 300 350 400  Angular width (3 dB) = 249.2 deg.
Phi / Degree Side lobe level = -4.5dB




