Pa3sném AHTeHHAaA

O FME cucTeMa

0 SMA TPUAJIA-26980

O RP-SMA LTE-800

anN GSM-900\1800
3G-2100

O TNC 4G-2600

OcobGenHocTH:
Bce aHTEeHHBI CMOHTHPOBAHBI HA eIHHOM

njaatgopMe M 3aKPbIThl 32LIUTHBIM KOPIYCOM

Bpe3Hoe ocHoBaHue

IMbL1e0phI3ro3amuIIEHHOE NCIOJTHEHHE

[Ipeana3navena aist paboTel BcoctaBe cucteMsl MIMO
B muanaszoHax LTE-800MI'n, GSM-900\1800 MTI L,
3G-2100 MTI'ny, WiFi-2400MT'y 1 WiIMAX-2600MTI 11.

HAL

Jlnuna kabens
15mMmo SmO
3mMm o0 10mO

AHTEHHass CHCTEMa TpEeICTaBiIseT Cco0OH JBe
pa3HecEHHbIE B MPOCTPAHCTBE IIMPOKOTIOIOCHBIC
naccusHble anTeHHb! 900 MI'm\1800...2600 MI 1.
CuctemMa UMeeT CIeAYIONINe XapaKTEePUCTHKU:

GSM- WiFi-
Crangapt LTE-800 | GSM-900 1800 3G-2100 2400 4G-2600
Huamna3zon wactot, MI'l 790...880 | 880...960 11;80 12(1)(7)0 2;223 22286
= & = = = &
S| ovw| B w| E| w| Bl =| E| =| E| =
o| | g| &| ¢| 2| g| 2| g| 5| g| &
=| E| E| 5| E| 8| E| B| E| B| E| B
[ToBepXHOCTH YCTaHOBKU ol 3 &l 2 el g & 3 & 3 = =
| 2| & | 5| | 5| | &| | 5| ©
= o = =9 = =9 = 2. = o = a.
21 E 2| E 2| E 2| E 2| E 21 E
= =4 =4 ¢ ¢ =
Cpennnii kospduupent 14 |51 | 14|57 |22|68|29|63|34|57|34]6.1
ycunenus, n1bu
KCB, ne 6oiece (THIOBOE
sHaueHHe) 3(2.5) 2.0(1.8) | 25(2.2) 1.8 (1.5)
Pa3Bsi3ka Mexny aHTEeHHaMU, He
veree, 1B 15 15 17 20
[Tonsipuzaius BepTukanbHas
MakcumyM AuarpamMMsl
HaIPaBJIEHHOCTH HaJ YPOBHEM 5 5 15 10 10 10
TOPU30HTA, TPAIyCOB
Iupuna guarpaMmbl
HaIlpaBJIE€HHOCTH 110 YpoBHIO 50%
MOIITHOCTH, TPayCcoB
B TOPU30HTAIBHON
1OCKOCTH 360 (kpyrosasi)
B BepTUKAJIbHOH Tutockoctu | 91 | 28 92 | 34 | 39|14 | 38 | 12 [ 31| 11 | 30 9
HepaBHOMEpHOCTH IHarpaMMbl
HalpaBJICHHOCTH B 217 | 431 | 420 | 22 | 19 | 27 | €16 | +2.9 | £3.6 | +5.5 | +2.0 | +3.5
TOPU30HTAIBHOH IIIOCKOCTH, HE
oonee, nb
Juana3zoH pabo4yux temrmeparyp, 40 480
%
I'po3o3amnura OTCYTCTBYET
HcnosHenue kopnyca neUIe-0pe3ro3amniuniénnoe 1P64
["abapuTHBIC pa3Mepsl, MM 290x117x140
Bec (mpu ctangapTHOU ayinHe
kKabens), T
Tun kabenst™ RG58A/U
Jlnuna Kabels, cTangapr , M 5
Pazbém™™ FME-F, SMA-M, RP-SMA-F, N-M, TNC-M
* IlpuBenéHHBIE XapaKTEPHUCTHKH COOTBETCTBYIOT YCTAHOBKE AHTEHHBI HAJ| «UICAIHHOH 3eMIIEH» — METAUINYECKOH INIOCKOCTBIO

pa3MepaMH JI0 TPpaHuLl «OJIMKHEH 30HBI» (He MeHee 3,5 M B K&XK/IyHO CTOPOHY OT QHTCHHBI).
** [Ipu HEOOXOAUMOCTH M3MEHSETCS 0 JKeJaHUIO 3aKa3uhKa




JlaHHBIN KOMITIEKC CIIEIHaIBHO pa3paboTaH st 00ecrieueHus HaIe)KHOTO JOCTYTa K MOOUITBLHBIM
ceTsM B cocTaBe cucTeMbl MIMO.
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He 6Jmmke 80 MM oT Kopmyca.

[IpaBunbsHO HenpasunsHo HenpasunbsHo

Kpennenue kopmyca K HOBEPXHOCTH OCYyIUECTBiseTcd 2 railkamu M6 HM3HYTpU Ky30Ba.
YcTaHOBOYHBIN YEepTEK MpUIIaraeTcsl.



1. ITapameTpsl corjiacoBaHus
1.1. Moayas ko3¢ puuuenTa oTpaKeHus: M Pa3BA3Ka MeK1y AaHTEHHAMH

KOMHBIOTCDHOG MOACIMPOBAHUEC
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Pa3Ba3ka MEKAY aHTCHHAMU

S21 Vector 18/06/19 12:25 -

@ Ref: 0.0 dB RBW: 10 kHz SWT: 263 ms Trace: Clear/Write
Trig: Free Run Detect: Sample

790MHz -20.78dB g85.5° 960 MHz -17.82dB -23.7°
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24GHz -20.63dB 61.6° 2.7GHz -24.47dB -94.5°

Start: 700 MHz Stop: 2.8 GHz
I I Hactpoika

Kanubpoek Qopmar

M3MEpEHWIA pesynerata KPUBYH



1.2. KCBH

KoMmneroTepHoe MoaeInpoBaHue

Voltage Standing Wave Ratio (VSWR)
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Type
Approximation
Monitor
Campaonent
Output
Fregquency
Rad. effic.

Tot. effic

Gain

2. lmarpaMmma HanpaBJeHHOCTH B CBOOOJHOM NPOCTPAHCTBE

Farfield

enabled (kR == 1)
farfield (F=800) [1]
Ahs

Gain

800

-0.1979dB
-0.9660 dB

2.906 dB

KommbsroTepHoe MoienupoBaHue

2.1. B nnanazone 800 MI'

2.11.3D

=

2.1.2. B BepTHUKaIBLHON IIOCKOCTH
Farfield Gain Abs (Phi=0)

180

Theta / Degree vs. dB

farfield (F=800) [1]

Frequency = 800

Main lobe magnitude =  2.75 dB
Main lobe direction = -75.0 deg.
Angular width (3 dB) = 90.5 deg.
Side lobe level = -1.8 dB



dB

2.1.3. B ropu30HTAIbHOMN MIOCKOCTH
Farfield Gain Abs (Theta=85)

0
farfield (f=800) [1]
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farfield (F=800) [1]
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2.2. B nnanazone 900 MI'a

2.2.1.3D

= dE

(I —
Type Farfield
Approximation  enahled (kR == 13 Z
Monitar farfield (F=900) [1]
Component Ahs
Output Gain
Frequency 900 x
Rad. effic -0.1901 dB
Tot. effic. -0.39589 dB
Gain 3.305dB

2.2.2. B BepTHKaIbHOH MJIOCKOCTH
Farfield Gain Abs (Phi=0)

farfield (F=900) [1]

Frequency = 900
Main lobe magnitude = 1.8dB
180 Main lobe direction = -80.0 deg.
Angular width (3 dB) = 93.4 deg.
Theta / Degree vs. dB Side lobe level = -1.5dB
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2.2.3. B TOpH30HTAIBHON MIOCKOCTH
Farfield Gain Abs (Theta=85)
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farfield (f=900) [1]

Frequency = 900

Main lobe magnitude = 3.3dB
Main lobe direction = 115.0 deg.
Angular width (3 dB) = 219.2 deg.

farfield (F=900) [1]

Frequency = 900

Main lobe magnitude = 3.3dB
Main lobe direction = -115.0 deg.
Angular width (3 dB) = 216.4 deg.



(—
Type Farfield
Approximation  enahled (kR == 13
Monitar farfield (F=1800) [1]
Component Ahs
Output Gain
Fregquency 1800
Rad. effic -0.3103 dB
Tot. effic. -0.4045 dB
Gain 4.348 dB

2.3.2. B BepTHKaIbHOH MIOCKOCTH
Farfield Gain Abs (Phi=0)

2.3. B nnana3zone 1800 MI'u

2.3.1.3D

=

180

Theta / Degree vs. dB

dB
4,39

3.26
.72
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1.0%9
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-4.446
-8.%21
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-17.
-ZZ.
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-33.

farfield (F=1800) [1]

Frequency = 1800

Main lobe magnitude =  4.35 dB
Main lobe direction = 75.0 deg.
Angular width (3 dB) = 39.3 deg.
Side lobe level = -1.3 dB



dB

2.3.3. B ropu30oHTAIbHON MIOCKOCTH
Farfield Gain Abs (Theta=80)

farfield (f=1800) [1]

Frequency = 1800
Main lobe magnitude =  4.29 dB

180 Main lobe direction = 0.0 deg.
Angular width (3 dB) = 86.8 deg.
Phi / Degree vs. dB Side lobe level = -1.2dB

Farfield Gai eta=80)
d=102.61

4.5 . . , , )
4.2928 ; : : ; : ; farfield (f=1800) [1]
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0.52612 i ; ; Main lobe direction = 0.0 deg.
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Phi / Degree Side lobe level = -1.2 dB
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Type Farfield
Approximation  enahled (kR == 13
Monitar farfield (=2100) [1]
Component Ahs
Output Gain
Fregquency 2100
Rad. effic -0.2713dB
Tot. effic. -0.4371 dB
Gain 4.331 dB

2.4. B nnanazone 2100 MI'u

24.1.3D

=

2.4.2. B BepTHKaIbHOH MJIOCKOCTH
Farfield Gain Abs (Phi=0)

180

Theta / Degree vs.

dB

farfield (F=2100) [1]

Frequency = 2100

Main lobe magnitude =  3.39 dB
Main lobe direction = 80.0 deg.
Angular width (3 dB) = 38.2 deg.
Side lobe level = -2.3 dB



dB

2.4.3. B ropu30HTaIBHON MIIOCKOCTH
Farfield Gain Abs (Theta=80)

farfield (f=2100) [1]
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Type
Approximation
Manitar
Component
Qutput
Freguency
Rad. effic.
Tot. effic.

Gain

2.5. B nnanazone 2400 MI'u

25.1.3D

P MNWEOG -] 0
S
S

Farfield

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

Gain

2450

-0.2141 dB
-0.2657 dB

8877 dB

2.5.2. B BepTHKaNIbHOH MIOCKOCTH
Farfield Gain Abs (Phi=0)

0

—— farfield (f=2450) [1]

Frequency = 2450
Main lobe magnitude =  8.88 dB
180 Main lobe direction = -80.0 deg.
Angular width (3 dB) = 31.0 deg.
Theta / Degree vs. dB Side lobe level = 4.8 dB




dB

2.5.3. B ropu30oHTaNIbHOMN MIOCKOCTH
Farfield Gain Abs (Theta=80)

0

farfield (f=2450) [1]

120 -120
/ - Frequency = 2450
150 -150 Main lobe magnitude =  8.88 dB
180 Main lobe direction = 180.0 deg.
Angular width (3 dB) = 47.8 deg.
Phi / Degree vs. dB Side lobe level = 4.5 dB
arfield Gain Abs (Theta=80)
d=213.81
8.8544 : - : : farfield (F=2450) [1]
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2.6. B nnanazone 2600 MI'u

(—
Type Farfield
Approximation  enahled (kR == 13 Z
Monitar farfield (F=2600) [1]
Component Ahs
Output Gain
Frequency 2600 x
Rad. effic -0.1432dB
Tot. effic. -0.1628 dB
Gain 5414 dB

2.6.2. B BepTHKaIbHOH MIOCKOCTH
Farfield Gain Abs (Phi=0)

farfield (F=2600) [1]

Frequency = 2600
Main lobe magnitude = 4.4dB
180 Main lobe direction = 85.0 deg.
Angular width (3 dB) = 23.3 deg.
Theta / Degree vs. dB Side lobe level = -3.0 dB




dB

2.6.3. B ropu30HTAIBHOM MJIOCKOCTH
Farfield Gain Abs (Theta=80)

farfield (f=2600) [1]

Frequency = 2600
Main lobe magnitude =  5.41 dB

180 Main lobe direction = 50.0 deg.
Angular width (3 dB) = 142.1 deg.
Phi / Degree vs. dB Side lobe level = -1.0 dB

Farfield Gai eta=80)
d=170.69

5.4085 : ; : : j ! ! farfield (f=2600) [1]
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Type
Approximation
Maonitor
Companent
Cutput
Frequency
Rad. effic.
Tot. effic.

Gain

3. JlmarpaMmma HanpaBJIeHHOCTH HAJ HAeaTbHOI 3eMIéi

Farfield

enabled (kR == 1)
farfield (=800 [1]
Abs

Gain

800

-0.6380 dB
-1.596 dB
7.363dB

KommbsroTepHoe MoienupoBaHue

3.1. B amanazone 800 MI'x

3.1.1.3D

3.1.2. B BepTUKaIbHON MIOCKOCTH
Farfield Gain Abs (Phi=0)

0

180

Theta / Degree vs. dB

farfield (f=800) [1]

Frequency = 800

Main lobe magnitude =  6.61 dB
Main lobe direction = -90.0 deg.
Angular width (3 dB) = 27.6 deq.
Side lobe level = -0.6 dB



3.1.3. B ropu30HTaNIBHON TIJIOCKOCTH

Farfield Gain Abs (Theta=90)

0

farfield (f=800) [1]

150

Frequency = 800
180 Main lobe magnitude =  7.36 dB
Main lobe direction = 130.0 deg.
Phi / Degree vs. dB Angular width (3 dB) = 186.1 deq.

Farfield Gai Theta=90)
d=120

8
: farfield (F=800) [1]
; d=6.2897
: : ! Frequency = 800
: . . n n n : Main lobe magnitude =  7.36 dB
150 400 0 100 150 200  Main lobe direction = -130.0 deg.

Phi /

Degree Angular width (3 dB) = 186.1 deg.



]
Type Farfield
Approximation  enahled (kR == 1)
Maonitor farfield (=900} [1]
Companent Ahs
Output Gain
Freguency 900
Rad. effic. -0.14580 dB
Tot. effic. -0.4983 dB
Gain 7.829dB

3.2. B nnanazone 900 MI'

3.2.2. B BepTUKaIbHOM IIJIOCKOCTH
Farfield Gain Abs (Phi=0)

0

180

Theta / Degree vs. dB

farfield (f=900) [1]

Frequency = 900

Main lobe magnitude =  5.89 dB
Main lobe direction = -90.0 deg.
Angular width (3 dB) = 33.9 deq.
Side lobe level = -0.9 dB



90

3.2.3. B ropu30HTaIBHON TIJIOCKOCTH
Farfield Gain Abs (Theta=90)

30 -30

60

farfield (f=900) [1]

-60

120

150

180

Phi / Degree vs. dB

Farfield Gain Ab =90)
d=157.74

Frequency = 900

Main lobe magnitude =  7.83 dB
Main lobe direction = 110.0 deg.
Angular width (3 dB) = 225.1 deq.

7.5 1

-100

Phi / Degree

farfield (F=900) [1]

Frequency = 900
Main lobe magnitude =  7.83 dB

-45.66 0 50 112.08 | 150 200  Main lobe direction = -110.0 deg.

Angular width (3 dB) = 225.1 deq.



3.3. B qmama3sone 1800 MI'n

3.3.1.3D
dE
z 10.5
9.19
7.88
5.57
5.25
3.594
Z2.63
1.31
u]
-3.89
-7.37
-11.1
-14.7
-18.4
-22.1
-Z5.8
-Z9.5
|
Type Farfield
Approximation  enahled (kR == 1) z
Maonitor farfield (f=1800) [1]
Companent Ahs
Output Gain A
Freguency 1800 x ¥
Rad. effic. -0.2427 dB
Tot. effic. -0.5140 dB
Gain 10.51 dB

3.3.2. B BepTUKaIbHOM IIJIOCKOCTH
Farfield Gain Abs (Phi=0)

0

farfield (f=1800) [1]

Frequency = 1800
Main lobe magnitude =  10.5 dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 13.8 deq.
Theta / Degree vs. dB Side lobe level = -0.8 dB




dB

3.3.3. B ropu30HTaNBHON TIJIOCKOCTH
Farfield Gain Abs (Theta=90)

0

farfield (f=1800) [1]

Frequency = 1800
Main lobe magnitude =  10.5 dB

180 Main lobe direction = 0.0 deg.
Angular width (3 dB) = 56.2 deq.
Phi / Degree vs. dB Side lobe level = -0.8 dB

Far ' (Theta=90)
d=45.916

11
farfield (f=1800) [1]

10.504

10 1

g 4

8 4

d=5.3892
7 4
6 4
Frequency = 1800
5 5 5 5 5 5 Main lobe magnitude = 10.5 dB

5.1147 : ; ; : : : Main lobe direction = 0.0 deg.

-200 -150 -100 -45.66 | 0.25558 50 100 150 200  Angular width (3 dB) = 56.2 deg.

Phi / Degree Side lobe level = -0.8 dB



|
Type Farfield
Approximation  enahled (kR == 1)
Maonitor farfield (=2100) [1]
Companent Ahs
Output Gain
Freguency 2100
Rad. effic. -0.2870 dB
Tot. effic. -0.5489 dB
Gain 10.42 dB

3.4. B qmana3sone 2100 MI'q

3.4.2. B BepTUKaIbHOM IIJIOCKOCTH
Farfield Gain Abs (Phi=0)

0

180

Theta [ Degree vs.

dB

1

-

'_‘ P
LT T . IS R W

farfield (f=2100) [1]

Frequency = 2100

Main lobe magnitude =  10.4 dB
Main lobe direction = 90.0 deg.
Angular width (3 dB) = 11.6 deg.
Side lobe level = -5.9 dB



dB

11

3.4.3. B ropn3oHTaNBHOMN MIIOCKOCTH

Farfield Gain Abs (Theta=90)

0

farfield (f=2100) [1]

Phi / Degree vs. dB

180

Farfield Gain Abs (Theta=90
d=178.47

10 1

4

-200

-150

-100

-50

Phi / Degree

150 178.73 )0

Frequency = 2100

Main lobe magnitude =  10.4 dB
Main lobe direction = 0.0 deg.
Angular width (3 dB) = 61.8 deg.
Side lobe level = -1.8 dB

farfield (f=2100) [1]

Frequency = 2100

Main lobe magnitude =  10.4 dB
Main lobe direction = 0.0 deg.
Angular width (3 dB) = 61.8 deg.
Side lobe level = -1.8 dB



Type
Approximation
Manitar
Component
Qutput
Freguency
Rad. effic.
Tot. effic.

Gain

3.5. B qmana3sone 2400 MI'q

3.5.1.3D
dE
z 13.5
11.8
10.1
8.4z
6.74
5.05
3.37
1.68
0
-3.32
-6.63
-9.95
-13.3
-l6.6
-19.9
-23.2
-26.5
Farfield
enabled (kR == 13 Z
farfield (f=2450) [1] 1
Abs
Gain
2450 x ¥
-0.3595 dB
-0.4018 dB
13.48 dB

3.5.2. B BepTUKaIbHON MIOCKOCTH
Farfield Gain Abs (Phi=0)

0

farfield (f=2450) [1]

Frequency = 2450
Main lobe magnitude =

13.5dB

180 Main lobe direction = -90.0 deg.
Angular width (3 dB) = 11.0 deg.
Theta / Degree vs. dB Side lobe level = -5.2 dB
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3.6. B qmamasone 2600 MI'q

3.6.1.3D
dE
z 11.4
9.897
8.54
7.12
5.89
4.27
Z.85
1.42
u]
-3.58
-7.15
-10.7
-14.3
-17.9
-21.5
-Z5
-Z8.6
Y
|
Type Farfield
Approximation  enahled (kR == 1) z
Maonitor farfield (=2600) [1]
Companent Ahs
Output Gain A
Freguency 2600 x ¥
Rad. effic. -0.5544 dB
Tot. effic. -0.6953 dB
Gain 11.39dB

3.6.2. B BepTUKaIBHOH MIIOCKOCTH
Farfield Gain Abs (Phi=0)

0

farfield (f=2600) [1]

Frequency = 2600
Main lobe magnitude =  11.4 dB
180 Main lobe direction = 90.0 deg.
Angular width (3 dB) = 9.4 deg.
Theta / Degree vs. dB Side lobe level = -4.8 dB
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Frequency = 2600

Main lobe magnitude =  11.4 dB
Main lobe direction = 0.0 deg.
Angular width (3 dB) = 31.1 deg.
Side lobe level = -0.5 dB



