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JlaHHBII KOMIUIEKC CIICNUANBHO pa3paboTaH Juis O0CCIeUeHUsI HAJEHHOTrO JOCTyNa K MOOHIHHBIM
ceTsM B cocTaBe cructeMbl MIMO.

KoMrutekc OMmKEeH yCTaHABIMBATHCS HA 20PU3OHMAIbHYI0O NO8epXHOCMb. Hannmume MoCTOPOHHUX
MPEeIMETOB JIOITycTUMO He oamzke 80 MM OT Kopmyca.

IIpaBunsHO HenpasuiibHO HemnpasunsHo

Kpennienne kopmyca K IOBEPXHOCTH OCyLIeCTBisieTcd 4 raiikamu MO U3HYTpU Ky30Ba.
VY CcTaHOBOYHBIN YEPTEK MPUITATACTCA.



1. ITapaMeTpsI corjiacoBaHusi
1.1. MoayJb ko3 PpuiiueHTa oTpasKeHusi U Pa3BA3Ka MeK1y AaHTEeHHAMH

KOMHBIOTepHOG MOACIIUPOBAHUEC

S-Parameters [Magnitude in dB]
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@ (2696, -19.021) Frequency / MHz

Pe3yabTaTr usMepeHuni

Monynb ko3¢ duimeHTa oTpaxeHus

S11 Vector 26/10/20 14:08 -
@ Ref: 0.0 dB RBW: 10kHz SWT: 263 ms Trace: Clear/Write
o Att: 0dB Trig: Free Run Detect: Sample
790MHz -6.02dB -127° 960MHz -15.13dB -175°
1.71GHz -15.38dB 60.0° 2.17GHz -17.08dB 50.1°
2.4GHz -31.41dB -180° 2.7GHz -13.84dB 114°




Pa3Bsizka MEKAY aHTCHHaAMHU

521 Vector 26/10/20 13:54 ZB-
@ Ref: 0.0 dB BREBW: 10 kHz SWT: 263 ms Trace: Clear/Write

Trig: Free Run Detect: Sample
880MHz -14.14dB -103° 960MHz -14.79dB 120°
1.71GHz -22.89dB 179° 2.17GHz -21.19dB 41.9°
2.4GHz -20.78dB -46.2° 2.7GHz -24.63dB 68.3°

Start: 700 MHz Stop: 2.8 GHz
I I HacTtpoika

U3MepeHUn WINOpoR pesynwrara op KpWBYH




1.2. KCBH

KomMmnerotepHoe MoienpoBaHue

Volage Standing Wave Ratio (VSWR)
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1.71GHz -15.89dB 62.7° 2.17GHz -16.86dB 54.2°
2.4GHz -30.56dB -179° 2.7GHz -13.65dB 114°
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Type
Approximation
Manitar
Companent
Qutput
Freguency
Rad. effic.
Tat. effic.

Dir.

2. luarpaMMa HanpaBJeHHOCTH B CBOOOJIHOM NMPOCTPAHCTBE

Farfield

enahled (kR == 1)
farfield (=800 [1]
Ahs

Directivity

g00

-0.02201 dB
-1.810dB

3.154 dBi

KOMHBIOTCpHOC MOJCIIMPOBAHUC

2.1. B nuanasone 800 MI'g

2.11.3D

2.1.2. B BepTUKAIIbHOI MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

180

Theta / Degree vs. dBi

Phi=180

Frequency = 800

-14.

farfield (f=800) [1]

Main lobe magnitude =  2.74 dBi
Main lobe direction = 58.0 deg.
Angular width (3 dB) = 75.8 deg.

Side lobe level =

-1.7 dB



dBi

2.1.3. B ropu30HTaJIbHON TNIOCKOCTH
Farfield Directivity Abs (Theta=85)

farfield (F=800) [1]

270

180 Frequency = 800
Main lobe magnitude =  1.89 dBi
Phi / Degree vs. dBi Main lobe direction = 336.0 deg.

Farfield Dirergtwa—ﬂ.bs—i' i Theta=85
d=167.88 )

1.8820 f farfield (f=800) [1]
1.5 1 L
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| d=2.5001
0.5 T LETCRET S SR S
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B e T S v A ———
0.6262 ; i ; i ;
-1 Frequency = 800
0 50 115.58 | 150 200 250 283.46 ) 350 400  Main lobe magnitude = 1.89 dBi

Phi/ Degree Main lobe direction = 336.0 deg.



2.2. B nuamasone 900 MI'

2.2.1.3D

Type Farfield

Approximation  enahled (kR == 1) =
Manitor farfield (=900 [1]

Component Ahs

Qutput Directivity -
Freguency 500

Rad. effic. -0.003277 dB

Tat. effic. -0.7775 dB

Dir. 3.976 dBi

2.2.2. B BepTUKAIIbHOI MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

farfield (f=900) [1]

Frequency = 900
Main lobe magnitude =  3.88 dBi
180 Main lobe direction = 56.0 deg.
Angular width (3 dB) = 62.6 deg.
Theta / Degree vs. dBi Side lobe level = -2.3 dB




dBi

2.2.3. B ropu30HTaIbHOMN TJIOCKOCTH
Farfield Directivity Abs (Theta=85)
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Farfield Dire‘gwr?—ﬂ.bﬁ' i Theta=85
d=304.9 ( )

.....................................................................

0

100 150 200 250 300 350.5 400

Phi / Degree

270

farfield (F=900) [1]

Frequency = 900

Main lobe magnitude = 1.92 dBi
Main lobe direction = 351.0 deg.
Angular width (3 dB) = 95.9 deg.
Side lobe level = -0.8 dB

farfield (f=900) [1]

Frequency = 900

Main lobe magnitude = 1.92 dBi
Main lobe direction = 351.0 deg.
Angular width (3 dB) = 95.9 deg.
Side lobe level = -0.8 dB



2.3. B nnamaszone 1800 MI'n

2.3.1.3D

Type Farfield

Approximation  enahled (kR == 1) =
Manitor farfield {=1800) [1]

Component Ahs

Qutput Directivity -
Freguency 1800

Rad. effic. 0.01027 dB

Tat. effic. -0.2774 dB

Dir. 8167 dBi

2.3.2. B BepTUKAIIbHOI IIOCKOCTH
Farfield Directivity Abs (Phi=0)

farfield (F=1800) [1]

Frequency = 1800
Main lobe magnitude =  4.26 dBi
180 Main lobe direction = 57.0 deg.
Angular width (3 dB) = 43.2 deg.
Theta / Degree vs. dBi Side lobe level = -2.2 dB




dBi

2.3.3. B ropu3oHTaIbHON TIIOCKOCTH
Farfield Directivity Abs (Theta=85)

farfield (f=1800) [1]

270

Frequency = 1800

Main lobe magnitude = 2.45 dBi

180 Main lobe direction = 319.0 deg.
Angular width (3 dB) = 91.3 deg.
Phi / Degree vs. dBi Side lobe level = -0.8 dB
Farfield-Directivibe Abs (Theta=85)
d=95.691
245 i ' ' 5 5 farfield (f=1800) [1]
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1.0868 ; ; ; ; ; ; ; Main lobe direction = 319.0 deg.
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Side lobe level = -0.8 dB

Phi / Degree



Type
Approximation
Manitar
Component
Qutput
Freguency
Fad. effic.

Tat. effic.

Dir.

Farfield

enahled (kR == 1)
farfield {=2100) [1]
Ahs
Directivity
2100
-0.003520 dB
-0.2447 dB
8.210 dBi

2.4. B nuanaszone 2100 MI'n

24.1.3D

Theta

2.4.2. B BepTUKAIIbHOI IIIOCKOCTH
Farfield Directivity Abs (Phi=0)

Phi= 0 30

920

- e B
60 . s
.
¢
.. - - -

120

150

Theta / Degree vs. dBi

180

2,
b
S

farfield (F=2100) [1]

Frequency = 2100

Main lobe magnitude =  3.83 dBi
Main lobe direction = 72.0 deg.
Angular width (3 dB) = 50.4 deg.
Side lobe level = -1.7 dB



dBi

2.4.3. B ropu30HTaIBHON MIIIOCKOCTH
Farfield Directivity Abs (Theta=85)

60

30

0

farfield (F=2100) [1]
330

300

270

Frequency = 2100

Main lobe magnitude = 3.59 dBi
180 Main lobe direction = 299.0 deg.
Angular width (3 dB) = 86.3 deqg.

Phi / Degree vs. dBi Side lobe level = -0.6 dB

-0.5 +---

Farfield )rtecwnab_ﬂ,bf i Theta=85
d=74.008 ( )

farfield (F=2100) [1]

____________________________

----------------------------

______________

______________

Frequency = 2100
Main lobe magnitude =  3.59 dBi

Main lobe direction = 299.0 deg.

0

50 100 [152]

200 226|250 300 350 400  Angular width (3 dB) = 86.3 deg.

Phi / Degree Side lobe level = -0.6 dB



2.5. B nnamaszone 2400 MI'n

25.1.3D
dBi
-4 5.72
5]
4.29
3.57
2.86
2.14
1.43
0.715
u]
-1.7%9
-3.57
-5.36
-7.14
-8.593
-10.7
-12.3
-14.3
Type Farfield
Approximation  enahled (kR == 1) =
Manitor farfield {=2450) [1]
Component Ahs
Qutput Directivity -
Freguency 2450
Rad. effic. -0.001503 dB
Tat. effic. -0.1015 dB
Dir. 5.717 dBi

2.5.2. B BepTUKAIIbHOI MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

farfield (F=2450) [1]

Frequency = 2450
Main lobe magnitude = 5.3 dBi
180 Main lobe direction = 67.0 deg.
Angular width (3 dB) = 28.1 deq.
Theta / Degree vs. dBi Side lobe level = -2.0 dB




dBi

2.5.3. B ropu30oHTaIbHOMN TIIOCKOCTH
Farfield Directivity Abs (Theta=85)

farfield (f=2450) [1]

270

Frequency = 2450

Main lobe magnitude = 4.3 dBi

180 Main lobe direction = 309.0 deg.
Angular width (3 dB) = 51.6 deg.
Phi / Degree vs. dBi Side lobe level = -1.6 dB
eld Directivity Abs (Theta=85
d=66.29 R ( )
4.5 . 5 )
42611 : Z Z Z farfield (f=2450) [1]
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. : : : Frequency = 2450
0.63884 |f——+— _____________________ Main lobe magnitude = 4.3 dBi
1 ; ; ; ; ; ; ; Main lobe direction = 309.0 deg.
0 5(75.257 oo [141.55] 200 250 300 350 400  Angular width (3 dB) = 51.6 deg.
Side lobe level = -1.6 dB

Phi / Degree



2.6. B nnamasone 2600 MI'n

2.6.1.3D

Type Farfield

Approximation  enahled (kR == 1) =
Manitor farfield {=2600) [1]

Component Ahs

Qutput Directivity -
Freguency 2600

Rad. effic. 0.002880 dB

Tat. effic. -0.1075 dB

Dir. 6.424 dBi

2.6.2. B BepTUKAJIbHOI IIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

farfield (F=2600) [1]

Frequency = 2600
Main lobe magnitude =  5.91 dBi
180 Main lobe direction = 67.0 deg.
Angular width (3 dB) = 29.6 deg.
Theta / Degree vs. dBi Side lobe level = -2.9 dB




dBi

2.6.3. B ropu3oHTaIbHOM TIIOCKOCTH
Farfield Directivity Abs (Theta=85)

farfield (F=2600) [1]

270

Frequency = 2600
Main lobe magnitude = 3.31 dBi

180 Main lobe direction = 315.0 deg.
Angular width (3 dB) = 50.6 deg.
Phi / Degree vs. dBi Side lobe level = -0.9 dB

farfield (F=2600) [1]

Farfield Directwag_ﬂ.bﬁ' i Theta=85
d=243.82 ( )

_________________________

Frequency = 2600
Main lobe magnitude =  3.31 dBi
: Main lobe direction = 315.0 deqg.

0 q 70.838 [100 150 200 250 314.66 | 350 400  Angular width (3 dB) = 50.6 deg.
Phi/ Degree Side lobe level = -0.9 dB




Type
Appraximation
Monitor
Component
Qutput
Freguency
Rad. effic.
Tot. effic.

Dir.

3. luarpaMMa HanpaBJeHHOCTH HA/l M1eAJTbHOM 3eMJIéH

Farfield

enahled (kR == 1)
farfield {=800) [1]
Abs

Directivity

800

1.974e-005 dB
-1.652 dB

6.767 dBi

KOMHBIOTCpHOC MOJCIIMPOBAHUC

3.1. B imana3zone 800 MI'g

3.1.1.3D

dEi
s
o S8
.07
L23
o 3B
o 34
.62
0.846

[l S TS T I ) Y

-3.31
-4.96
-6.62
-B8.27
-9.93
-11.6
-13.2

3.1.2. B BepTUKaIBHOHN MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

farfield (f=800) [1]

Phi=180

Frequency = 800
Main lobe magnitude =  5.54 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 30.8 deg.
Theta / Degree vs. dBi Side lobe level = -1.2 dB




dBi

3.1.3. B ropu3oHTaIbHON TIIOCKOCTH
Farfield Directivity Abs (Theta=90)

farfield (F=800) [1]

270

Frequency = 800
Main lobe magnitude =  6.78 dBi

180 Main lobe direction = 338.0 deg.
Angular width (3 dB) = 112.9 deg.
Phi / Degree vs. dBi Side lobe level = -1.0 dB

Farfield Directivity Abs (Theta=90
d=195.59

farfield (f=880) [1]

S S L O A
o L
[ARTERI I

S O A A, R

; ' Frequency = 880
2.2931 - - - - . . . Main lobe magnitude =  7.63 dBi
i i i i ; ; Main lobe direction = 349.0 deg.

0 50 100 153.62 200 250 300 349.22 400  Angular width (3 dB) = 66.0 deg.

Phi / Degree Side lobe level = -2.0 dB




3.2. B nnanasone 900 MI'g

3.2.1.3D
dB1
7.2
6.3
‘ 5.4
4.5
3.6
2.7
1.8
0.899
u]
-1.8
=3 &
-4.8
-6.4
* -8
-9.8
-11.2
-12.8
I —
Type Farfield
Appraximation  enabled (kR == 1) 2
Manitor farfield {=900) [1] v
Component Abs ‘l X
Qutput Directivity
Freguency Q0o
Rad. effic. 0.02682 dB
Tot. efiic. -0.8974 dB
Dir. 7.195 dBi

3.2.2. B BepTUKaIbHOHN MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

—— farfield (f=900) [1]
Phi=180

Frequency = 900
Main lobe magnitude =  6.84 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 27.3 deg.
Theta / Degree vs. dBi Side lobe level = -0.6 dB




dBi

3.2.3. B ropu30oHTaIbHON TIIOCKOCTH
Farfield Directivity Abs (Theta=90)

270

farfield (F=900) [1]

Frequency = 900
Main lobe magnitude = 7.2 dBi
Main lobe direction = 351.0 deg.

180
Angular width (3 dB) = 69.1 deg.
Phi / Degree vs. dBi Side lobe level = -0.5 dB
Farfield Directivity Abs (Theta=90
d=202.19
7.5 ; 1 ; ; T .
: . : : : farfield (f=900) [1]
7.2011 ; ; ; ; ;
T A Reseemeinaes o \ ----------
P3| S — 4 A V— SRR\ U SR S O W—
6- S — SR SN VO’ A - - S
T L S ARy Satte R O CERRE RS REEES
[T TS AR S A 5_______ JESPR T NI S R ____J: _________________________
: : d=4.7287
as e fo SO VRS SO NSRS S WY 0 SO O 0 AR SO
e USSR N S SO N USSR I BSOSO WSS
3.5 Joeeer oo A A S S N 1 S— IR
31\ R AN i ¥ SR SR S S N
2.4725 L L J Frequency = 900
: : : : Main lobe magnitude = 7.2 dBi
2 H H H H H H Main lobe direction = 351.0 deg.
0 50 100 148.82 200 250 300 351.01 400 Angular width (3 dB) = 69.1 deg.
Phi / Degree Side lobe level = -0.5 dB



3.3. B nnamasone 1800 MI'n

3.3.1.3D
dB1
8.11
7.1
‘ 6.09
5.07
4.06
3.04
2.03
1.01
u]
-1.4%5
-2.97
-4.46
-5.94
* -7.43
-8.21
-10.4
-11.9
(—
Type Farfield
Appraximation  enabled (kR == 1) 2
Manitor farfield {=1800) [1] v
Component Abs ‘l X
Qutput Directivity
Freguency 1800
Rad. effic. 0.0025449 dB
Tot. efiic. -0.3076 dB
Dir. 8.114 dBi

3.3.2. B BepTUKaIbHOHN MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

—— farfield (f=1800) [1]
Phi=180

Frequency = 1800
Main lobe magnitude =  5.32 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 49.0 deg.
Theta / Degree vs. dBi Side lobe level = -1.8 dB




dBi

3.3.3. B ropu3oHTaNIbHOM TIIOCKOCTH
Farfield Directivity Abs (Theta=90)

0

farfield (f=1800) [1]

270

Frequency = 1800

180 Main lobe magnitude =  6.57 dBi
Main lobe direction = 147.0 deg.
Phi / Degree vs. dBi Angular width (3 dB) = 280.3 deg.

Farfield Directivity Abs (Theta=90)

7 d=134.34
§ § farfield (F=1800) [1]
6.5613
6_ ______________________________________________________________________________________
o S ISR U U R G SRR £ R R R SRS MR (R s N 5 S,
et . ST S & Ty
3 M|
o J08 5 1 F S R F K s S
1.4467
' Frequency = 1800
1 i ; Main lobe magnitude =  6.57 dBi

12.691 50 100 147.03 200 250 300 350 400  Main lobe direction = 147.0 deg.

Phi / Degree Angular width (3 dB) = 280.3 deg.



3.4. B nuamasone 2100 MI'n

3.4.1.3D
dB1
8.88
A
‘ 6.66
5035
4,44
o33
2.22
1.11
u]
-1.3%5
-Z2.78
-4.17
-5.56
* -5.95
-8.34
-9.73
-11.1
(—
Type Farfield
Appraximation  enabled (kR == 1) 2
Manitor farfield {=2100) [1] v
Component Abs ‘l X
Qutput Directivity
Freguency 2100
Rad. effic. -0.0065919 dB
Tot. efiic. -0.2032 dB
Dir. 8.885 dBi

3.4.2. B BepTUKaIbHOHN TIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

—— farfield (f=2100) [1]
Phi=180

Frequency = 2100
Main lobe magnitude =  7.98 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 18.4 deg.
Theta / Degree vs. dBi Side lobe level = -1.8 dB




dBi

3.4.3. B ropu3oHTaIBHON MIIOCKOCTH
Farfield Directivity Abs (Theta=90)

0

farfield (f=2100) [1]

270

Frequency = 2100

Main lobe magnitude = 8.9 dBi
180 Main lobe direction = 151.0 deg.
Angular width (3 dB) = 34.5 deg.
Phi / Degree vs. dBi Side lobe level = -0.8 dB

Farfield Directivity Abs (Theta=90)

d=125.92
8.8919 i farfield (f=2100) [1]
8 L

...... AU LY AU A 1 Y 0 Y 15 T WY

Frequency = 2100
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3.5. B nnanazone 2400 MI'y

3.5.1.3D
dB1
9.27
8.11
‘ 6.96
5.6
4. 64
3.48
2.32
1.16
u]
-1.34
-Z.68
-4.02
-5.36
* -6.7
-8.04
-9.39
-10.7
(—
Type Farfield
Appraximation  enabled (kR == 1) 2
Manitor farfield {=2450) [1] v
Component Abs ‘l X
Qutput Directivity
Freguency 2450
Rad. effic. -0.0007752 dB
Tot. efiic. -0.1320 dB
Dir. 9.274 dBi

3.5.2. B BepTUKaIBHOHN MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

—— farfield (f=2450) [1]
Phi=180

Frequency = 2450
Main lobe magnitude =  7.36 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 19.3 deg.
Theta / Degree vs. dBi Side lobe level = -2.4 dB




dBi

3.5.3. B ropu3oHTaNIbHOM TIIOCKOCTH
Farfield Directivity Abs (Theta=90)

0

farfield (f=2450) [1]

270

Frequency = 2450
Main lobe magnitude =  9.27 dBi

180 Main lobe direction = 145.0 deg.
Angular width (3 dB) = 21.3 deg.
Phi / Degree vs. dBi Side lobe level = -0.7 dB

Farfield Directivity Abs (Theta=90)
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3.6. B nnamazone 2600 MI'n

3.6.1. 3D
dB1
9.52
8.33
‘ 7.14
5.95
4.76
3.57
2.38
1.19
u]
-1.31
-Z2.62
-3.93
-5.24
* -5.55
-7.88
-9.17
-10.5
(—
Type Farfield
Appraximation  enabled (kR == 1) 2
Manitor farfield {=2600) [1] v
Component Abs ‘l X
Qutput Directivity
Freguency 2600
Rad. effic. 0.001468 dB
Tot. efiic. -0.1340dB
Dir. 9.525 dBi

3.6.2. B BepTUKaIbHOHN MIIOCKOCTH
Farfield Directivity Abs (Phi=0)

0

farfield (f=2600) [1]
Phi=180

Frequency = 2600
Main lobe magnitude =  8.81 dBi
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 15.4 deg.
Theta / Degree vs. dBi Side lobe level = -0.7 dB




3.6.3. B ropu3oHTaNbHOM TIIOCKOCTH
Farfield Directivity Abs (Theta=90)

farfield (f=2600) [1]

270

Frequency = 2600
Main lobe magnitude =  9.52 dBi

180 Main lobe direction = 5.0 deg.
Angular width (3 dB) = 23.1 deg.
Phi / Degree vs. dBi Side lobe level = -1.0 dB

Farfield Directivity Abs (Theta=90)
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