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IlSpecification

1.1.El ectri cal

Ant enna Ser vi
YEMAOARDat asheet

Eectrical

Speci fications

L MHs 60Q960 MHzz6 00DHDO0 MHz
Frequency MHs 140000 MHz
GNSS 1164189 MHzl1606G5MHz
LMHs & MOmndirectional
Radi ati on
GNSS Di rectional
LMHs & NLinear
Pol ari zat.
GNSS RHCP
| mpedance 50 q
| sloati on 0-7 . dLB
Ax i al Rati o (GNSS) < 3 dB
1.1.1. LMHs
B12 B5 N7 4 B1 B4 2
Wi-Fi B38 Wi-F i
Ban Banc B71 [/B1: /B8 /N7t [ B2 B40 /| B4§ N709
2G /| B41 5G
/| B2¢ [/ B2¢ / N7€¢ [ B3 / N7 7
SPEC Frec 600 700 820 1420 17@0 23Q@0 24Q0 25@0 33Q@0 44Q@0 51%0
(MHz 700 810 960 152C 217C 240C 250C 269C 420C 500C 585¢C
FS 16.7 15.¢ 13. 3.8 3.9 2.7 3.0 3.3 2.8 2.2 2.2
Max VS
MP 23.7 21.( 17. 4.4 3.1 2.9 3.2 3.8 2.4 2.1 2.3
Max Re FS 1.0 1.1 -1.3 4.7 4.6 6.9 6.0 5.5 6.5 8.6 -8.6
Los(sdB) pmp 0.7 0.8 -1.0 4.1 5.9 6.2 5.5 4.7 7.8 -9.0 -8.0
AVG Ef FS 41.( 52.: 46 39 49.( 50 50. 48.¢ 53.% 52.: 45. .
( %) MP 23.¢ 33.¢ 47 34.¢ 50. 48 47 48.¢ 52.¢ 47.¢ 39. ¢
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Ant enna Servioc

Nl reed YEMAOABDat asheet
AVG Ga FS 4.0 2.9 3.4 4.1 3.1 3.0 3.0 3.2 2.7 2.8 3.5
(dB) MP 6.6 4.8 3.3 -4.6 3.0 3.2 3.3 3.2 2.8 3.2 -4.1
Max Pe FS 5.3 4.2 3.8 3.6 5.8 5.1 5.4 5.8 5.6 4.4 4.3
Gai(ndBi mp 3.8 4.6 4.3 5.5 6.2 5.7 5.9 6.0 7.2 6.5 5.6
FS O 16.7
V S WR
MP 0O 23.7
Return FS O-1d B
Loss MP 0-0 . 7B
FS O 5d.BSi
Peak G
MP O 7d.B2

L M LMH1 , L MH2, L MH3, LMH4 Antennas
M Hs: MH1 , MH 2 , MH 3, MH4 Antennas
FS:InFr ee Space

MP: 50® 500 mm Metal Pl ane

B

1.1.2. MHs
B12 BS5 N74 B1 B42
Wi-Fi B38 Wi-F i
Ban Banc B71 /B1: /B8 [/ N7t /B2 B40 / B4¢ N79
2G [/ B41 5G
/ B8 [/ B2¢ /| N7€¢€ /B3 / N7 7
SPEC Frec 600 700 820 1420 17Q@0 23Q@0 24@0 25Q@0 33Q@0 44Q@0 5150

(MHz 700 810 960 152C 217C 240C 250C 269C 420C 500C 585¢C

FS - - - 4.4 3.8 1.9 2.0 3.1 2.6 2.3 2.6
Ma XS WR

MP - - - 5.0 3.3 2.1 2.5 2.5 2.3 2.1 2.5
Ma x etRur Fsg - - - 4.0 4.7 -10. 9.3 5.8 -7.2 8.1 7.2
Loss
(dB) MP - - - 3.5 5.4 8.8 7.2 7.2 7.9 8.9 7.4
AVG Ef FS - - - 45. 5 42,7 48.¢C 49.¢ 47.7 48.¢ 54.¢ 49, !
( %) MP - - - 4 5. 45.: 50.7 50. . 48.: 41.7 47.¢t 41. ;.
AVG Ga FS - - - 3.5 3.8 3.1 3.0 3.2 3.1 2.6 -3.1
(dB) MP - - - 3.7 3.5 3.0 3.0 3.2 3.8 3.2 -3.9
Ma x eaFk FS - - - 5.5 5.3 4.2 3.7 4.0 5.8 4.5 5.0
Gai(ndBi mp - - - 3.8 6.6 5.3 6.5 6.9 6.2 6.9 5.2

FS O 4. 4
VS WR

MP O 5
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Return FS

Loss MP

FS
Pea&ai 1
MP

L ME: LMH1,
M Hs: MH1 ,

LMH2Z2,
MH?2 ,

FS:InFr ee Space

MP: 50 500

1.1.3. GNSS

mm Met al

Ant enna

Servioc

YEMAOARDat asheet

0-4d B
0-3. kB
O 5d.Bi

O 6d. B

L MH3, LMH4 Antennas
MH 3,

MH4 Antennas

Pl ane

Ban

Speci ficati

Ma xXVS WR

Max etRurn (LoB

AV G Hf%).

AVG GaidB)

Ma xealk G@adBi

VS WR

Return Loss

Pea&ai n

L Mi: LMH1,
M Hs: MH1 ,

MP On500 30 0

MH 2 ,
FS:InFr ee Space

Band
Freq. (
FS
MP
FS
MP
FS
MP
FS
MP
FS
MP
FS
MP
FS
MP
FS
MP

LMHZ, L MH3,
MH3,

mm Met al

Antenna_Datasheet

GNSS L5 GNSS L2

1164189 12171238

2.0 -
2.1 -
9.7 -
8. 8 -
58. 9 -
57.7 -
2.3 -
2.4 -
2.8 -
4.0 -
O 2.1
O 2.1
0-9 .dB
0-8 . BB
O 4d.B5i
O 6d.Bai

MH4 Antennas

Pl ane

LMH4 Antennas

GNSS

L1

1559606

1
0
1
4

W O o o
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GNSS L MNeActEri cal
LNA Gain 20 dB
Noise Figure O 2d.B5
Out put VSWR < 2.0
l nput VSWR < 2.0
Wor king Vol tage DC2.i8.\
Wor king Current Max. 24 mA (Typ. 3 V)
| mpedance 50 q
R L M LMH1 , L MH2, L MH3, LMH4 Antennas
s M Hs: MH1 , MH 2 , MH 3, MH4 Antennas

FS:InFr ee Space

MP: 50 50amm Met al Pl ane
12.Supported Bands

5G NR/ L-AEBEN abTEd/ WCDMA/ HSPA/ HSPAF¥/ GPR

Band Frequency Upl i nk ( Downl (i Mz LMK M Hs
1 2100 1920980 210170 a a
2 1900 180910 1930990 a a
3 1800 17%0D785 1856880 a a
4 1700 17 ¥D755 2110155 a a
5 850 8278 49 86894 a -
7 2600 25@0570 2620690 a a
8 900 88015 92860 a -
9 1800 17491798 4 . 184 41.879. a a
11 1500 142714947 . 147 314995 . a a
12 700 699 16 729 46 a -

Antenna_Datasheet

6/107



nuUECTEL VEMAOARDAt asheet |
5G NR/ L-AEN abTEd/ WCDMA/ HSPA/ HSPAF¥/ GPR
Band Frequency Upl i nk ( Downl (i Mtz LMK M Hs
13 700 777 8 7 74 56 a -
14 700 788 98 757 68 a -
17 700 70Z 16 734 46 a -
18 850 818 30 86875 a -
19 850 83845 87890 a -
20 800 83862 79821 a -
21 1500 1447149 2. 1495%1.510. a a
22 3500 341490 35%x590 a a
23 2100 20@0020 210200 a a
24 1600 1626 660 . 1525559 a a
25 1900 180915 19%0D995 a a
26 850 8178 4 9 858914 a -
28 700 7043 48 75803 a -
31 450 4522457 .5 462-4% 7 . - -
34 2100 201®025 a a
38 2600 2572620 a a
39 1900 1880920 a a
40 2300 2302400 a a
41 2500 249-@690 a a
42 3500 3403600 a a
48 3500 35563700 a a
6 6 1700 1710780 2112200 a a
71 600 6 63698 617652 - -
74 1500 1427470 147-3518 a a

Antenna_Datasheet
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Nl reed YEMAOARDat asheet
5G NR/ L-AEN abTEd/ WCDMA/ HSPA/ HS-PA¥/ GPR
Band Frequency Upl i nk ( Downl (i Mtz LMK M Hs
77 3500 330@200 a a
78 3500 330800 a a
79 4500 4406000 a a
Note Cov@mealns efficiency > 20%
GNSS Frequency Bands (MHz)
L1 L2 L5
GPS Centre 1575.42 Centre 1227.6 Centre 1176.45
(15651 1586) (12177 1238) (11641 1189)
a - a
G1-L10C-
L10F G2-L20C-L20F G3-L30C
GLONASS Centre 1248.06 Centre 1202.025
Centre 1601
. (12411 1255) (11891 1213)
(15951 1606)
a - -
El E5a E5b E6
GALILEO Centre 1575.42 Centre 1176.45 Centre 1207.14  Centre 1278.75
(15637 1588) (116671 1187) (11971 1218) (12581 1300)
a a - -
B1l .
B1C (BeiDou-3) B2a-B2I B2b B3
Centre
BEIDOU 1561.098 Centre 1575.42 Centre 1176.45 Centre 1207.14 Centre 1268.52
' 15591 1592 1l 119711217 12581 1279
(15501 1564) ) (11667 1187) ( ) ( )
a a a - -
L1 L2C L5 L6
QZSS Centre 1575.42 Centre 1227.6 Centre 1176.45 Centre 1278.75
(15731 1578) (12261 1229) (11661 1187) (12571 1300)
a - a -
L5
IRNSS Centre 1176.45

(11647 1189)

a
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GNSS Bands and Constellations

1176.45 MHz

Lower Bands

1202.025 MHz

1207.14 MHz

1227.6 MHz

1184 MHz 1238 MHz

1186 MHz

1213 MHz

1166 MHz 1189 MHz 1217 MHz 1241 MHz

. aps . GLONASS I Galileo . Beilou . wussnave | ozss

1.3.Mec haniEmwil r, on

Upper Bands

1561 MHz

1575.42 MHz

1268.52 MHz

1278.75 Mz
1248.06 MHz

1300 MHz 1559 Mz

1255 MHz

1258 MHz 1279 MHz 1563 MHz

1565 MHz

ment & Storage

Mechani cal
Antenna Size 264 *657 *80. Am
Casing Material & CPC& Bl ack
LMHs & NLMR280 ackO0@ mm
Cable Type
GNSS RG174 BL&®Ok mén
Connector Type SMA Mal e
Mounting Type Adhesi ve
Environment al
Oper ation Temperatur 40 AC to +85 AC
Humi di ty Nowondensing 65 AC 95 % RH
) P67 (After Installation)
Il ngress Protection )
Il P69K (After Installation)

|l mpact Pr(ltk) tRatni n¢IK09
RoHS & REACH Compli Yes
Storage
Storage Temperature -40 AC to +85 AC
Storage Humidity Less than 75% RH
St orage Pl ace Away from corrosive gas and

) Antennas shoul d be store
Packaging . . .

manuf a&@pluaetri c packaging.

Antenna_Datasheet 9/107
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nueccred. YEMAOA&Dat asheet

L MH: LMH1, L MH2 , L MH3, LMH4 Antennas
M Hs: MH1 , MH 2, MH 3, MH4 Antennas
FS:InFr ee Space

MP: 50® 500 mm Metal Pl ane

Antenna_Datasheet 10/107
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|2 Dr awi ng

(ROHS *264.640.7 ¥30.5+0.5

— (T Tl
- I
: T
7 o rrrrrrrrrr
2 e
o AN

* I
e

i S S S S ———— 3M 9448A VHB

0S%000T+

Br
BT
[Hr

B £ B 2l : L
sMa-J CHR)

LMR200 Black RGL74- Block
TOP BOTTOM
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nlecred YEMAOABDat asheet

|3 DetadiPler f or mance

3.1.S-Par amet er Test

3.1.1. VSWR
e | MH1 In Free Space e | MH2 In Free Space LMH3 In Free Space LMH4 In Free Space
wm= | MH1 On Metal Plane = e | MH2 On Metal Plane = e | MH3 On Metal Plane = emm=== | MH4 On Metal Plane
6
5
x 4
=
n
>3
2
1
O O O O O O O O O O O O O © O O O O O O O O O © © O O
©O O O © © © © O © © O O O 66 O O o O 6 o o o o o o o o
S © ® © N ¥ © ® O N T © ¥ © ®© ©O N ¥ © ©® & N ¥ ©
A d = 4 4 & N N N N O OO OO0 060§ 58 T T 0000
Frequency(MHz)
e |\|H1 In Free Space e \|H2 In Free Space MH3 In Free Space MH4 In Free Space
== MH1 On Metal Plane e \|H2 On Metal Plane == MH3 On Metal Plane e \H4 On Metal Plane
6
5
x 4
=
n
>3
2
1
O O O O O O O O O O O O O O O O O O O O O O O © O O O
©O O © © © © O O O O O O O O O O O O o6 o O o o o © © o
S © ® O N ¥ © ® O N ¥ © ® O A ¥ © ®© O N © o 6 & S ©
T d 94 4 d N N N NN OO OHO®OOF T T T T O 0L
Frequency(MHz)
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nAlecrer YEMAOA&Dat asheet
VSWR
= GNSS In Free Space GNSS On Metal Plane
6
5
x 4
=
n
>3

/

1 s
O OO0 0000000000000 0CO0O0O00O0 o™ d oo d oo
LOMN~NO0VDDO A NMTTL ON~NO0VDOO T ANMITLL OO O JdN M
OO0 000 A ddeddedcdd N AN AN ANNNLLLLLL O© O O O o
D B o I I I O R I B I O O O I O B O O O e I O T O e O O I O I |
Frequency(MHz)
VSWRL MH

Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C

FS 4. 8 5.5 2.3 1.9 2.2 2.8 3.0 1.8 1.9 2.2
LMH1

MP 8.3 6.8 5.2 3.5 1.4 3.0 4.1 2.8 2.4 1.6

FS 3.7 3.3 1.2 1.2 1.1 1.5 3.8 2.6 2.6 2.0
L MH2

MP 5.7 3.1 2.4 1.8 1.8 2.0 4.1 2.6 2.6 1.9

FS 15.¢t 14.° 12.¢ 10.¢ 7.3 8.0 2.9 3.3 3.7 3.1
L MH3

MP 21.%¢Y 16. 0 16.¢ 17.C 15.¢ 8.5 2.3 2.6 2.6 3.1

FS 14.¢ 15.+ 13. 7 10.¢ 12.¢ 7.5 2.3 3.8 3.6 2.6
LMH4

MP 22.( 19.¢ 18.%¢% 14.(¢ 17.¢ 13.¢ 3.1 2.4 2.6 2.2

Frequency 195 214C 235(C 245C 260C 360C 470C 500C 550C 600C¢C

FS 2.2 1.4 2.1 2.5 3.0 1.7 1.3 1.9 1.5 -
LMH1

MP 1.8 1.4 2.4 2.7 3.6 1.7 1.3 2.0 1.6 )

FS 2.2 2.0 1.8 1.4 1.4 1.3 1.2 1.6 1.3 )
L MH2

MP 1.9 2.6 1.8 1.5 1.6 1.3 1.3 1.7 1.4 )

FS 2.7 1.8 1.8 1.7 1.8 1.7 1.2 1.4 1.2 )
L MH3

MP 2.6 1.6 1.3 1.2 1.3 1.5 1.1 1.4 1.1 )

Antenna_Datasheet 13/107
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nl/ec red YEMAOABDat asheet
FS 2.8 2.0 1.5 1.5 1.5 1. 4 1. 3 1. 8 1.1 2.8
L MH4
MP 2.1 1. 4 1. 2 1. 3 1. 4 1.1 1. 2 1.7 1.2 2.1
VSWRMH

Frequency 600 630 710 830 900 960 144C 171C 174C 188

FS - - - - - - 3.0 3.2 3.8 3.0
MH 1

MP - - - - - - 2.8 2.5 2.1 2.1

FS - - - - - - 1.9 3.4 3.2 1.9
MH 2

MP - - - - - - 1.8 1.8 1.8 2.1

FS - - - - - - 3.0 2.2 2.1 1.9
MH 3

MP - - - - - - 3.3 2.2 2.2 1.5

FS - - - - - - 4.3 3.0 2.6 2.1
MH 4

MP - - - - - - 5.0 3.2 3.1 1.7

Frequency 195 214C 235C 245C 260C 360C 470C 500C 550C 600C¢C

FS 2.6 2.0 1.6 1.5 1.6 1.7 1.3 1.7 1.2 -
MH 1
MP 2.2 1.6 1.2 1.2 1.3 1.3 1.2 1.6 1.3 -
FS 1.3 1.3 1.5 1.8 2.5 1.5 1.3 2.2 1.6 -
MH 2
MP 1.8 1.2 1.1 1.4 1.9 1.4 1.2 2.1 1.6 -
FS 2.0 2.0 1.5 1.2 1.0 1.4 1.7 2.3 1.9 -
MH 3
MP 1.7 1.8 1.4 1.2 1.2 1.2 1.3 1.9 1.9 -
FS 1.7 1.3 1.7 1.9 2.2 1.5 1.1 1.6 1.7 -
MH 4
MP 1.6 1.3 1.8 2.5 2.2 1.5 1.1 1.6 1.6 -
V'S WR
Frequency (MHz) 1176 1227 156 1 1575 16 0 2
FS 1.2 - 1.9 1.5 1.9
GNSS
MP 1.2 - 1.8 1.5 1.8

Antenna_Datasheet 14/107
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3.1.2. Return Loss

e | MH1 In Free Space
— IO_MHl On Metal Plane

Return Loss(dB)

400
600
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
4200
4400

e \H1 In Free Space
=== MH1 On Metal Plane
0

-5
-10
-15

-20

Return Loss(dB)

-25

-30

400

o O o
o O O
© o O
i

1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400

Antenna_Datasheet

e | MH2 In Free Space
e | MH2 On Metal Plane

e |\|H2 In Free Space
e |H2 On Metal Plane

Ant enna Servi
YEMAOARDat asheet

Return Loss

LMH3 In Free Space
e | MH3 On Metal Plane

LMH4 In Free Space
e | MH4 On Metal Plane

4600
4800
5000
5200

5400
5600

Frequency(MHz)

Return Loss

MH3 In Free Space
e |H3 On Metal Plane

MH4 In Free Space
e \|H4 On Metal Plane

3600
3800
4000
4200
4400
4600
4800
5000
5200
5400
5600

Frequency(MHz)
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nueccred. YEMAOABDat asheet

Return Loss

== GNSS In Free Space GNSS On Metal Plane
0
—~ 5
m
o
% -10
(2]
o
— _15 \ \
c
5
T 20
@
-25
-30
OC OO0 0000000000000 0O000O0O ™ d o d o d o o
LDOMNMNO0ODO A NMSTUOHOMNMNODOOO A NMITIUOL OO HdNM S
QOO0 OO0 dddddddddd AN NNNNNLLOLLWOL O© O O O O
D B I B B B e B B O I I B O O I T I e I O B e I I T O O I B I |
Frequency(MHz)

Return Loss (dB)

FrequgrvHyz 600 630 710 830 900 960 144C 171C 174C 188¢C

FS 3.6 8.2 -7.9 -10. 8.3 6.5 6.1 -10. 9.9 8.5
LMH1

MP 2.1 2.6 3.4 5.1 -15. 5.9 4.4 6.4 7.6 -12.

FS 4.8 5.5 -19. -19. -25. -14. 4.7 7.0 6.9 9.4
L MH2

MP 3.1 5.8 7.7 -11. -:10. 9.6 4.3 6.9 7.1 -10.

FS 1.1 1.2 1.4 -1.6 -2.4 2.2 6.4 5.3 4.8 5.9
L MH3

MP -©0.8 1.1 1.0 1.0 -1.1 2.0 8.0 7.1 -7.2 5.9

FS 1.2 -1.1 1.3 1.6 -1.4 2.3 8.2 4.6 4.9 -7.2
LMH4

MP 0.8 0.9 0.9 1.2 1.0 1.3 5.9 7.8 6.9 -8.6

Frequency 195 214C 235(C 245C 260C 360C 470C 500C 550C 600C¢C

FS 8.7 -15. 8.9 7.3 6.0 -11.:! -16. -10. -13. -
LMH1

MP -11. -16. 7.9 6.9 5.0 -11. -17. 9.8 -13. -

FS 8.7 9.7 -10. -15. -15. -18. -20. -13. -17. -
L MH2

MP -10. 7.1 -11. -13. -12. -16. -18. -11. -15. -

FS 6.8 -10. -11. -11. -10. -11. -2 2. -15. -2 2. -
LMH3

MP 7.1 -12. -16. 2 2. -18. -13. 2 4. -14. -2 6. -

Antenna_Datasheet 16 /107
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FS 6.5 9.6 -13. -14 . -14 . -16. -1 8. -10. 27 . -

L MH4
MP 8.9 -15. 4 -22. -1 8. -15. -2 4 . -2 3. -1 2. 21 . -

Return Loss(dB)

Frequency 600 630 710 830 900 960 144C 171C 174C 188

ES - - - - - - 5.9 5.5 4.7 6.1
MH 1

MP - - - - - - 6.6 7.4 9.1 9.0

ES - - - - - - -10. 5.3 5.7 -10.
MH 2

MP - - - - - - -10. -10. -10. -8. 8

ES - - - - - - 5.9 8.6 8.8 -10.
MH 3

MP - - - - - - 5.4 -8.6 8.6 -13.

ES - - - - - - 4.1 6.0 6.9 -8.09
MH 4

MP - - - - - - 3.5 5.6 5.8 -11.

Frequency 195 214C 235C 245C 260C 360C 470C 500C 550C 600C¢C

FS 7.1 9.3 -12. -14. -13. -12. -18. -11. -19. -
MH 1
MP 8.6 -12. -23. -19. -16. -16. -20. -13. -18. -
FS -17. -17. -14. -10. 7.4 -14. -18. -8.4 -12. -
MH 2
MP -11. -19. -27. -15. -10. -15. -20. -8.9 -12. -
FS 9.7 9.6 -14. -22. -45. -15. -11. 8.1 -10. -
MH 3
MP -12. -10. -15. -19. -21. -20. -17. -10. 9.9 -
FS -11. -18. -12. -10. -8.6 -13. -23. -12. -11. -
MH 4
MP -13. -16. -11. 7.5 8.7 -14. -25. -13. -12. -
Return Loss(dB)
FrequyencMHz) 1176 1227 156 1 1575 16 0 2
FS -19. 8 - -10. 5 -14.6 -10. 4
GNSS
MP 23.0 - -11. 2 14,7 -11.0
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3.1.3. Isolation
3.1.3.1. Test Status: In Free Space

3.1311. L MH

Isolation

e | MH1 & LMH2 e | MH1 & MH1 e [ MH1 & MH2 LMH1 & MH3
e | MH1 & MH4 e | MH1 & LMH3em— | MH1 & LMH4

-5

-10
-15
-20
m
@ 25
-30
-35
-40
-45 i
-50
O O O O O O O O O O O O O O O O O O O O O O o o o o o o o
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
<t © 00 O N < O 0 O N < © 0o O © 00 O N < © 0 O N & © © O
T " Hd 4 NN NN NOO OO o000 S 5T ;00N n 0N o
Frequency(MHz)
3.1.3.1.2. LMH2
Isolation
e [MH2 & LMH]em— [ MH2 & MH1 e LMH2 & MH2 LMH2 & MH3

e | MH2 & MH4 e | MH2 & LMH3e— | MH2 & LMH4

-5
-10
-15
-20
-25
-30
-35
-40
-45
-50

dB

400

600

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3600
3800
5400
5600
5800
6000

3400
4000
4200
4400
4600
4800
5000

Frequency(MHz)
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3.1.3.1.3. LMH3

Isolation

e | MH3 & LMH] e | MH3 & LMH2e [ MH3 & MH1 LMH3 & MH2
e | MH3 & MH3 e | MH3 & MH4 e | MH3 & LMH4

0
-5
-10
-15
-20
an}
8 25
-30
-35
-45
-50
O O O O O O O O O O O O O O O O O O O O O O O O O o o o o
O O O O O O O O O O O O O o O O O O O O O O O O O O O o
< © 0 O N < © 00 O N I © © AN © 00 O N ¥ © 0 O N & © © O
T Hd Hd d N NN NN OO 0O S 39T ;00NN N o
Frequency(MHz)
3.1.3.14. LMH4
Isolation
= [MH4 & LMHlemm— | MH4 & LMH2==== LMH4 & MH1 LMH4 & MH2

e | MH4 & MH3 e | MH4 & MH4 e | MH4 & LMH3

0
-5
-10
-15
-20 N
m W
Q.25 ‘
-30
-35 :
-40 !
-45 | ‘ A
.50 i
o O O O O O O O o O O O O O O O O O O O O ©o O o o o
O O O O O O O O O o O O O O O O O O O O O O O O O O O O
< © 0 O N < © 0 O N < 0 O © 00 O N < © 0 O NN & © O O
"+ +H4 4 N N N N O O O O O F & F < < 0O o wWw wun o

Frequency(MHz)
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3.1.3.15. MH1

Isolation

e MH1 & LMH] e MH1 & LMH2 e MH1 & MH2 MH1 & MH3
e MH1 & MH4 e MH1 & LMHS e MH1 & LMH4

-5
-10
-15
-20
-25
-30
-35
-40
-45
-50

dB

400

600

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
5000
5200
5400
5600
5800
6000

3400
4000
4200
4400
4600
4800

Frequency(MHz)

3.1.3.1.6. MH 2

Isolation

e MH2 & LMH] e MH2 & LMH2 se MH2 & MH1 MH2 & MH3
e MH2 & MH4 e MH2 & LMH3 e MH2 & LMH4

5
-10
-15
-20
-25
-30
-35
-40
-45
-50

dB

O O O O O O O O O O O O O O O O O O O O o o o o o o o o o
O O O O O 0O O O O O O O O O O O O O o o O O o o o O o o o
<t © 0 O N < © 0 O N ¥ © 0 O N & © 0 O N I © 0 O N & © 0 O

T 4 d A 4 N N N N N OO ;O 6O o600 JF I35 5 0.0 n 0w o

Frequency(MHz)
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3.1.3.1.7. MH 3

Isolation

e MH3 & LMH] e MH3 & LMH2 e MH3 & MH1 MH3 & MH2
e MH3 & MH4 e MH3 & LMHG e MH3 & LMH4

0
-5
-10
-15
-20
an}

8 25
-30
-35
-40
-45
-50

O O O O O O O O O O O O O O O O O O O O O O O O O o o o o

O O O O O O O O O O O O O O O O O O O O O O O O O O O O O

< © 0 O N < © 0 O N S © O N ¥ © 00 O N I © 0 O N ¥ © 0 O

T Hd Hd d N NN NN OO 0O S 39T ;00NN N o

Frequency(MHz)
3.1.3.1.8. MH4
Isolation
= MH4 & LMH] e MH4 & LMH2 === MH4 & MH1 MH4 & MH2

e MH4 & MH3 e MH4 & LMH3 e MH4 & LMH4

5
-10
-15
-20
-25
-30
-35
-40
-45
-50

dB

400

600

800
1000
1200
1400
1600
1800
2000
2200
2400
2600

800

000

200
3400
3600
3800
5200
5400
5600
5800
6000

4000
4200
4400
4600
4800
5000

Frequency(MHz)
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3.1.3.2. Test Status: On 500 x 500 mm Metal Plane

3.1.321 LMH1

Isolation

e | MH1 & LMH2 e | MH1 & LMH3e= [ MH1 & LMH4 LMH1 & MH1
e | MH1 & MH2 e | MH1 & MH3 e | MH1 & MH4

-5
-10
-15
-20

an}
2 25
-30
-35
-40
-45
50 1
O O O O O O O O O O O O O O O O O O O O O O O O O oo o o o
O O O O O O O O O O O O O O O O O O O O O O O O O O O o O
< © 0 O N < © 0 O N I © 0 O © 00 O N ¥ © 0 O N & © © O
T Hd Hd d N NN NN OO 0O S 39 T ;00NN ;n o
Frequency(MHz)
3.1.3.2.2. LMH2
Isolation
= |[MH2 & LMH]emm— | MH2 & LMH3==== LMH2 & LMH4 LMH2 & MH1

e | MH2 & MH2 e | MH2 & MH3 e | MH2 & MH4

O O O O O O O O O O O O O O O O O 0O O O O o O o o o o o o
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
<t © 0 O N < © 00 O N  © N < 0 O N < © 0 O NN & © 0 O

I 4 N N NN NOO OO OO ~§F~§F S~ <~ 5 0L n wnwn o

Frequency(MHz)
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3.1.3.23. LMH3

Isolation

e MH3 & LMH] e MH3 & LMH2 =ee MH3 & LMH3 MH3 & LMH4
e MH3 & MH1 e MH3 & MH2 e MH3 & MH4

20 e
%-25
-30
-35 "‘
40 M7
-45r AWV
-50
O O O O O O O O O O O OO OO0 OO0 o oo oo o o o o o o
O O O O O O O O O O O OO OO0 OO0 OO0 oo oo o o o o o o
<t © 00 O N < ©O 0 O N < © 0o O O 00 O N < © 00 O N < © 0O O
I o 4 4 N N N N N O O O O M~ & < & < <SS 0o o n n o
Frequency(MHz)
3.1.3.24. LMHA4
Isolation
e MH4 & LMH] e MH4 & LMH2 == MH4 & LMH3 MH4 & LMH4

e MH4 & MH] e MH4 & MH2 e MH4 & MH3

0
-5
-10
15 \ *
-20 “.\"\A :
Qo L, A
U-gg “" \" N ﬁ"
-35 ' \‘J 'y !
40
45 |
_50i i
O 0O 00O 0000 0000000000000 00 0 0 0 O O O
- R L L L L e R e R R e e = =)
S ©©® O N T ©O®ONT O OO A T D O N T ©HDHONFT © ® O
d 0 o dd N NNNN®O®m®m® S YT T DDODDODIDODODO

Frequency(MHz)
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3.1.3.25. MH1

Isolation

e | MH3 & LMH]em— | MH3 & LMH2e= [ MH3 & LMH4 LMH3 & MH1
e | MH3 & MH2 e | MH3 & MH3 emmm | MH3 & MH4

0
-5
-10
-15
-20

%'25 ~
-30
-35
-40
-45
-50

O O O O O O O O O O O O O O O O O O O O O o o o o o o o o

O O O O O O O O O O O 0O OO O O O O o o o O o o o o oo o o o

< © 0 O N ¥ © 0 O N ¥ © 0 O N § © 0 O NN ¥ © 0 O N I © 0 O

I H Ad Hd a4 NN N NN MmO MmO O S T T T ;N0 00 ;n o

Frequency(MHz)
3.1.3.2.6. MH2
Isolation
= LMH4 & LMH]lemm—= | MH4 & LMH2==== | MH4 & LMH3 LMH4 & MH1
e LMH4 & MH2 e LMH4 & MH3 e MH4 & MH4
0
-5
-10
-15
-20
2a)

S 25
-30
-35
-40
-45
-50

O O O O O O O O O O O O O O O 0O O O O O O O O O O O o 9O 9

O O O O O O O O O O O 0O 0O O O O O o o O 0O 0o o o o O o o 9o

<t © 0 O N & © 0 O N & ©O 0 O NN ¥ © 0 O NN & O 0 O NN ¥ © ©o O

I d Hd d 4 N N N NN OO OO OO 5T T ;0 ;0 ;n n n o

Frequency(MHz)
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3.1.3.2.7. MH 3

Isolation

e MH1 & LMH] e MH1 & LMH2 =e MH1 & LMH3 MH1 & LMH4
e MH1 & MH2 e MH1 & MH3 e MH1 & MH4

m
©
I 1
O O O O O O O O O O 0O 0O O O O O O oo O 0O oo o o o o o o o o
O O O O O O O O O O O O O O O O 0O O O O O O O O o o oo o o
< © 0 O N < © 0 O N I © 0 O © 00 O N ¥ © 0 O N & © © O
I Hd A 4 N N NN NOO OO OO0 - &5 9 S S 00 n o
Frequency(MHz)
3.1.3.28. MH4
Isolation
= MH2 & LMHlem— MH2 & LMH2 === MH2 & LMH3 MH2 & LMH4
e MH2 & MH1 e MH2 & MH3 e MH2 & MH4
m
©
O O O O O O O O O O O O O O O O O 0O O O O o O oo o o o o o
O O O O O O O O O O O O O O O O O O O O O O O O O O O O O
< © 0 O N < © 0 O N I © © << © © O N < © 00 O N ¥ © 0 O
T A A 4 NN NN ANOO OO OO0 ~§ <& 5§ 8 5 0L ;DL n o
Frequency(MHz)
FS: I n Free Space

MP: 5m® 50 mm Metal Pl ane
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Axial Ratio
= 1176MHz Phi 0 degree 1176MHz Phi 90 degree
22
20
18
16
14
m 12
T 10
8
6
4
2
O180 -165 -150 -135 -120 -105 -90 -75 -60 -45 -30 -15 15 30 45 60 75 90 105 120 135 150 165 180
Theta(degree)
Axial Ratio
= 1575MHz Phi 0 degree 1575MHz Phi 90 degree
22
20
18
16
14
m 12
T 10
8
6
4
2 N T
0-180 -165 -150 -135 -120 -105 -90 -75 -60 -45 -30 -15 O 15 30 45 60 75 90 105 120 135 150 165 180
Theta(degree)
Axi al Rati o (dB)
Frequency ( MHz) 1176 1227 1575
Phi = 0 de
( g 8 - 2. 2
Theta = 0 (d
GNSS .
Phi9g® (deg)
2. 8 - 2. 2
Theta = 0 (d
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3.1.5. GNSS LNA Gain

LNA Gain @ 3.3V

dB
=
o

1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1551
1561
1571
1581
1591
1601
1611
1621
1631
1641

Frequency(MHz)

LNA Gain (dB)

Frequency 1176 1227 1561 1575 1602

GNSS 21. 2 - 18. 8 20. 4 19. 0
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322 Radi ati on Performance Test

3.2.1. Efficiency

Efficiency

100 < MH1/In Free Space =] MH2 In Free Space LMH3 In Free Space e[ MH4 InFree Space

©
o

| MH1 On Metal Plane LMH2 On Metal Plane

LMH3 On Metal Plane

LMH4 On Metal Plane

Efficiency(%)
N O oo ~N
O O O O O

=N W
o O o o

600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)

Efficiency

100 ——=MH1 In Free Space  ===MH2 In Free Space MHS3 In Free Space  =====MH4 In Free Space

90 = H1 On Metal Plane e===MH2 On Metal Plane e===NMH3 On Metal Plane e===N\H4 On Metal Plane

A 0O OO N ©
o O o o

Efficiency(%)
o

1400 2000 2600 3200 3800 4400 5000 5600
Frequency(MHz)
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Efficiency
== GNSS In Free Space GNSS On Metal Plane
100
90
80
L
= 60 '
o 50 7
(&)
= 40
L
30
20
10
0
(@] Lo o Lo o Lo o Lo o o o — (o] - (o] — [{e) — [{e) — (o)
n Lo (e} © N~ N~ [ee] [0} (@] (o)} o (e} (o] N~ N~ (o] 00} [@)] (e} o o
— — — — — i — i — — N L0 19} L0 [Te} o Io] Lo To] (] ©
— — — — — i — i — — — i — i — — i — i — —
Frequency(MHz)
Ef ficiency ( %)
Frequency 600 630 710 830 900 960 144(C 171C 174C 188¢C
FS 24.: 34.: 58.0 59.° 49.: 39.°7 37.. - 47.¢ 41, ¢
LMH1
MP 10.: 14.% 27.: 30.%' 44.° 46.: 33.¢ - 50. ¢ 51. ¢
FS 23.: 31.0 57.: 45. 42,0 48.¢ 40. ( - 46.( 49. ¢
LMH?2
MP 15.: 34. 34.: 44, 52.( 51.¢ 32,1 - 46.! 52, ¢
FS 5 16. 56.:. 40.!' 36.¢ 38.:{ 41.: 44.( - 48.( 56.
L MH3
MP 16.( 29.¢ 32.: 34.¢ 42.! 50.: 37.1¢ - 49.¢ 53, (
FS 31.¢ 43.:« 57.. 50.¢ 52, 51.: 33. - 41.¢ 42.°
L MH4
MP 11.: 16.( 33.¢ 54.¢ 47.0 42.¢ 27. ( - 42. . 48.:
Frequency 195(C 214C 235(C 245C 260C 360C 470C 500C 550C 600C¢C
FS - 57. ¢ - - 34.:« 55.! 53.¢( 48.¢ 48.( 49.:
LMH1
MP - 55.° - - 33.¢« 57.( 53, 44, : 43 43, .
FS - 46 . ¢ - - 52.¢ 61.¢ 53.: 49 45. ¢ 52, ¢
LMH?2
MP - 42, ¢ - - 53.! 54 46.¢ 46 40.¢ 43, (
FS - 50. « - - 54.¢ 52 52.! 43.¢ 35,1 43. ¢
L MH3
MP - 55 . ¢ - - 58.( 48.: 49, 38.( 30 36. (
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FS - 53 . ( - - 48."57.:« 57.¢ 51.¢ 47.%' 45 . 1!

L MH4
MP - 59 . ! - - 49.° 55, ¢ 47.. 49, 44.° 40. :

Ef ficiency ( %)

Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C

FS - - - - - - 49. - 32.( 37.
MH1

MP - - - - - - 48. - 35.( 33.:

FS - - - - - - 43 .« - 38. ¢ 43..
MH 2

MP - - - - - - 37! - 43.¢ 42. ¢

FS - - - - - - 43.! - 38. 0 43.¢
MH 3

MP - - - - - - 34 .t - 41.! 42!

FS - - - - - - 57 . ¢ - 44,0 47 . ¢
MH 4

MP - - - - - - 52 . ¢ - 43.° 38.°

Freque (M 195 214C 235C 245C 260C 360C 470C 500C 550C 600C

FS - 43.¢ - - 51.¢« 42.%' 57.: 58. 0 53. . 43.(
MH 1

MP - 51.¢ - - 53.¢ 40.7 51.: 48.¢ 49. . 38.(

FS - 43.( - - 47.¢ 44.¢ 56.: 50.!' 52.: 46."!
MH 2

MP - 49.: - - 43.¢ 42. 45.. 49.0 43.0 41.:

FS - 46 .. - - 49.( 50.( 60.: 52.¢ 57.( 41. «
MH 3

MP - 54. ¢ - - 46.¢ 41.0 49.( 42.° 40.¢ 31.°

FS - 49. ¢ - - 44.( 45,1 54,1 44.' 41.:« 36. (
MH 4

MP - 50.° - - 49.° 44.¢ 44.4¢ 36.¢( 36.  31.¢

Ef ficiency ( %)

Frequency 1176 1227 156 1 1575 16 0 2

FS 6 12. - 51.9 54.2 43.9
GNSS

MP 60.5 - 50. 1 52.8 45 .6
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3.2.2. Average Gain

Average Gain
0 ==LMH1 In Free Space e===|MH?2 In Free Space LMH3 In Free Space

| MH1 On Metal Plane

LMH4 In Free Space

LMH2 On Metal Plane

LMH3 On Metal Plane

LMH4 On Metal Plane

EE'Z
A=)
£-3
S
o4
o
8
g '5
<
-6
-7
-8
600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
Average Gain
e \|H1 In Free Space e===MH2 In Free Space MH3 In Free Space e==NMH4 In Free Space
1 = MH1 On Metal Plane MH2 On Metal Plane MH3 On Metal Plane MH4 On Metal Plane
8'2
A=)
€ -3
3
o4
()]
8
3 -5
<
-6
-7
-8
1400 2000 2600 3200 3800 4400 5000 5600

Frequency(MHz)
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Average Gain
= GNSS In Free Space GNSS On Metal Plane
0
-1
g
E—Z
©
0-3 // /
v
o
g 4
3
-5
-6
o Lo o Lo o n o Lo o [To] o - [{e) i © — O - O - (e}
Lo Lo (e} (o] N~ N~ [ee] o0} (o)} (o] o (o] [(e} N~ N~ [e] [0} (@] (@] o o
— — — — — — — — i — N [Te} L0 L0 [Te} 19} L0 [Te} 19} © O
— — — — — — — — — — — — — — — — — — — — —
Frequency(MHz)
Average Gain (dB)
Frequency 600 630 710 830 900 960 144C 171C 174C 188Cc
FS 6.1 4.7 2.3 2.2 3.1 -4.0 -4.3 - 3.2 3.8
L MH1
MP 9.9 8.4 SH5.7 5.2 3.5 3.3 4.7 - 2.9 2.9
FS 6.4 5.0 2.4 3.5 3.7 3.1 4.0 - 3.3 3.0
L MH2
MP 8.2 4.6 -4.6 3.6 2.8 2.9 -4.9 - 3.3 2.8
FS 2.9 2.5 3.9 4.3 4.2 -3.9 3.6 - 3.1 -2.5
L MH3
MP 8.0 5.3 4.9 4.6 3.7 3.0 -4.3 - 3.0 -2.8
FS 5.0 3.6 2.4 2.9 2.8 2.9 -4.7 - 3.8 3.7
L MHA4
MP 9.5 8.0 4.8 2.6 3.3 3.7 5.7 - 3.8 3.2
Frequency 195C 214(C 235(C 245(C 260C 360C 470C 500C 550C 600¢C
FS - 2.4 - - 4.6 2.6 2.7 3.1 -3.2 3.1
L MH1
MP - 2.5 - - 4.8 2.4 2.8 3.5 3.6 -3.6
FS - 3.3 - - 2.8 2.1 2.7 3.1 -3.4 -2.38
L MH2
MP - 3.7 - - 2.7 2.7 3.3 3.4 3.9 3.7
FS - 3.0 - - 2.6 2.8 2.8 3.6 4.5 -3.6
L MH3
MP - 2.5 - - 2.4 3.2 3.1 -4.2 5.1 -4.4
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FS - 2. 8 - - 3.1 2. 4 2. 4 2.9 3. 2 3. 4

L MH4
MP - 2. 3 - - 3.0 2.5 3. 3 3.1 -3. 5 3.9

Average Gain (dB)

Frequency 600 630 710 830 900 960 144C 171C 174C 188¢C

FS - - - - - - 3.1 - 4.9 4.3
MH 1

MP - - - - - - 3.2 - 4.6 4.8

FS - - - - - - 3.6 - 4.1 3.7
MH 2

MP - - - - - - 4.3 - 3.6 -3.7

FS - - - - - - 3.6 - 4.2 3.6
MH 3

MP - - - - - - 4.6 - 3.8 3.7

FS - - - - - - 2.4 - 3.5 3.2
MH 4

MP - - - - - - 2.8 - 3.6 4.1

Frequency 195C 214(C 235C 245C 260C 360C 470C 500C 550C 600C

FS - 3.6 - - 2.9 3.7 2.4 2.3 -2.8 3.6
MH 1
MP - 2.9 - - 2.7 39 2.9 3.2 3.1 4.1
FS - 3.7 - - 3.2 3.5 2.5 3.0 2.8 -3.3
MH 2
MP - 3.1 - - 3.6 3.8 3.4 3.1 3.6 -3.8
FS - 3.4 - - 3.1 3.0 2.2 2.8 2.4 3.8
MH 3
MP - 2.6 - - 3.3 3.8 3.1 3.7 3.9 5.0
FS - 3.1 - - 3.6 3.4 2.6 3.5 -3.8 -4.4
MH 4
MP - 3.0 - - 3.0 3.5 3.5 4.4 4.4 5.0
Average Gain (dB)
Frequency (MHz 1176 1227 1561 1575 16 0 2
FS 2.1 - 2.9 2.7 3.6
GNSS
MP 2.2 - 3.0 2.8 3. 4
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3.2.3. Peak Gain

Peak Gain

LMH2 In Free Space LMH3 In Free Space

10— LMH1 In Free Space LMH4 In Free Space

8

== | MH1 On Metal Plane LMH2 On Metal Plane LMH3 On Metal Plane LMH4 On Metal Plane

6
=
S 4
=
& 2
|
o O
o
-2
-4
-6
600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
Peak Gain
10
= \H1 In Free Space MH2 In Free Space MH3 In Free Space MH4 In Free Space

g  ==MH1 On Metal Plane MH2 On Metal Plane

MH3 On Metal Plane

MH4/On Metal Plane

Peak Gain(dBi)

-4
1400 2000 2600 3200 3800 4400 5000 5600

Frequency(MHz)

Antenna_Datasheet 34/107



nl/ec red
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Peak Gain

= GNSS In Free Space GNSS On Metal Plane

2/\/“\

OO Lo o n o um o n o n o — O — © © — O - (]
n ((c (o] M~ N~ [ee] o o O O o O N~ N~ [e0] [e0] o O O O
— — — — — — — — — — N Lo Lo Lo n Lo Lo Te} Te} ¢} ©
— — — — — — — — — — — — — — — — — — — — —
Frequency(MHz)
PeaGain (dBi)
Frequency 600 630 710 830 900 96 0 144C 171C 174C 188¢C
FS -1. 8 0.5 3.1 3.7 2.8 0.1 2.6 - 5.7 4.0
LMH1
MP 5.2 2.6 0.6 1.9 2.0 0. 8 3.7 - 5.2 5.3
FS 1.3 1.5 1.5 2.1 1.6 0.8 2.3 - 4.6 4. 3
L MH2
MP 3.5 1.3 0. 3 0.6 1.8 0.9 1.6 - 4.0 5.9
FS 2.5 5.3 2. 4 0.1 0. 2 1.3 1.5 - 3.6 3.7
L MH3
MP 2.1 2.3 0.7 0.0 1.6 1.6 3.2 - 3.9 4.9
FS 0.7 -0.2 4.0 1.5 2.0 1.3 3.5 - 1.0 2.0
L MHA4
MP 4.8 3.7 0.3 4.0 3.0 0.8 3.5 - 3.1 3.2
Frequency 195 214(C 235(C 245C 260C 360C 470C 500C 550C 600C

LMH1

L MH2

LMH3

FS

MP

FS

MP

FS

1.6 - - 2.0 3.1 2.6 1.6 1.8 2.9
3. 7 - - 3.1 5.6 5.7 5.3 2.8 2.8
1.6 - - 3.7 3.2 3.3 1.9 2.6 2.8
4.7 - - 4.5 4.0 4.1 5.1 3.4 3.4
3.6 - - 4.9 4. 2 1.6 1.8 1.4 2.9
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MP

FS
LMH4
MP
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2.5 3
3.6 3
5.1 4

Frequency

FS
MH 1

MP

FS
MH 2

MP

FS
MH3

MP

FS
MH 4

MP

900

174C 188«

1.1 0
3.1 2
4. 2 4
2.7 4
0. 3 1
3.5 3
1.6 2
5.6 1

Frequency

FS
MH 1

MP

FS
M H2

MP

FS
MH3

MP

FS
MH 4

MP

260¢C

Peatai

470¢C

550C 600C

Frequency

FS
GNSS
MP

Antenna_Datasheet

.4 5
2 4.
1 4.
(dBi)
960
360¢C
.3 2
L4 2
7 5.
3 4.
.8 2
6 3.
L0 2
L4 2
)( dBi
156 1
3.9
6.3

.3 2.9
2 3.5
1 4.5

144C 171C

. 6 -

. 0 -

. 6 -

.5 -

. 0 -

. 3 -

.4 -

.4 -

500¢C

. 6 2.6
5 3.5
9 0.8

. 0 6. 4

. 0 1.7
8 3.8

. 8 2.2
5 3.0
1575
4. 2
5. 4

1.6 1
3.4 2
1.9 3
2.4 3
3.9 0
4.1 0
1.8 1
2.0 2
16 0 2
2.7
3.1
36 /107
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3.2.4. ECC

3.2.4.1. Test Status: In Free Space

ECC
1 e [ MH1 & LMH2 e | MH1 & LMH 3 [ MH1 & LMH4 e LMH1 & MH1
0.9 LMH1 & MH2 e | MH1 & MH3 | e LMH1 & MH4
0.8
0.7
0.6
8 0.5
w
0.4
0.3 '\
0.2
0.1
o ~— - -
600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
ECC
1 | MH2 & LMH3 e LMH2 & LMH4 e [MH2 & MH1 e | MH2 & MH2
0.9 e | MH2 & MH3 | e | MH2 & MH4 MH2 & MH5
0.8
0.7
2 oe
Q0.
0.4
0.3
0.2
0.1 |
o FACRIY m’hﬂ"'\n R~ A W e A~ SRy
600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
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ECC
1 e L MH3 & LMH4 e LMH3 & MH1 LMH3 & MH2 e MH3 & MH3
0.9 e L MH3 & MH4 MH2 & MH3 MH2 & MH4
0.8
0.7
3 oe
Qo.
0.4
0.3
0.2 ’
o2 M Mt 4
0 WU DINGES | SR020.0 onasanta A BBl Nem o ol o oot P el N\
600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
ECC
1 e . MH4 &5 MH 1 e | MH4, 85 MH2 e LMH4 &5 MH3 s | MH4- &5 MH4
0.9 ——MH1 & MH2 e MH1 & MH3 e MH1 & MH4
0.8
0.7
o 0.6
8 0.5
0.4
0.3
0.2

0.1 I‘!‘] i ﬂ :::::: n
0

600 900 1740 2340 2940 3540 4140

Frequency(MHZz)
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4740 5340 5940

38/107

C



Ant enna Servic

nlecred YEMAOABDat asheet

3.2.4.2. Test Status: On 500 x 500 mm Metal Plane

ECC

1 e | MH1 & L MH2 e | MH1 & | MH3 e | MH1 & L MH4 e | MH1 & MH1
0.9 LMH1 & MH2 | e | MH1 & MH3 e | MH1 & MH4

600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)

ECC

1 e | MH2 & LMH 3 s | MH2 & LMH4 e | MH2 & MH1 e | MH2 & MH2
0.9 e | MH2 & MH3 e [ MH2 & MH4 MH2 & MH5

0.1
0 RLMM Ao DO SV VI L e GO ST

600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHZz)
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ECC

1 s L MH3 & LMH4 s LMH3 & MH1 LMH3 & MH2 - s LMH3 & MH3
0.9 e | MH3 & MH4 MH2 & MH3 MH2 & MH4

0.3
0.2 \
0.1 \/ I\IAANN‘!;

0 ROAGER | M08 2 s 20000 s Mmoo b0

600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
ECC

1 | MH4 &5 MH1 e | MH4 &5 MH2 s | MH4 &5 MH3 s LMH4 &5 MH4
0.9 e\ Hl & MH2 e=——=MH1l & MH3 @ e=——MH1 & MH4
0.8

600 900 1740 2340 2940 3540 4140 4740 5340 5940
Frequency(MHz)
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3.2.5. 3D & 2D Radiation Pattern

3.2.5.1. Test Status: In Free Space
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® LMH1

H Plane

H Plane
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630 MHz

A A
E1l Plane
+Z( — 600MHz +F
=2 — 630MHz
~30° —660MHz ==
N\
\ 60°

830MHz 4

= 600MHz
— 630MHz
— 660MHz

A A
A El Plane J-
A — 810MHz n — 810MHz
= — 830MHz - o —830MH:
\‘\3\0" — 850MHz ‘-.&0 — 850MHz
Noage \ .
\ 60 ", 60
\ \
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H Plane 4
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710 MHz
A
— 700MHz GRS 1CZ — 700MHz
o N I S
900MHZz 3
-3
A
E1 Plane "
- 880MHz 3 — 880M}
=—— 900MHz — — 900Mt
3305 T30 —gs0mt

T30°  —960MHz
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® LMH1 1740 MHz 6

1440 MHz

-14

A A
H Plane
X — 1420MHz E1 Plane H Plane E1 Plane "
R — 1420MHz — 1720MHz — 1720MHz
e - iy — 1440MHz — 1740MHz 0 — 1740MHz
330° _— — 1460MHz 330°, T 30° —1460MHz 3300 . 30°  — 1760MHz 3300~ [ 300 —1760MHz
/ ™ e VA ' ~
N\ /
v \
300° / \60°
( |
270° 204
\
2400\

1880 MHz

5

-14

1960 MHz
"

A A A
H Plane E1 Plane A+
— 1940MHz — 1940MHz
H Plane . . E1 Plane - — — 1960MHz i — 1960MHz
— : = Z o~ 300 — e
o — 1880MHz — 1880MHz 330 1980MHz 1980MHz
3300~ T 30° —1300MHz - 30°  — 1900MHz
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® LMH1

2140 MHz 2 2360 MHz 2
<5 -2
-9 -7
-14 -1
A A A
H Pl
ane 2120MHz E1 Plane Hz 55l H Plane A s El Plane + i
o — 2140MHz ) — 2140MHz ) — 2360MHz —ueumé

——2160MHz

— 2160MHz

30°  — 2400MHz

. 30°  —2400MHz

\ X
\ 60° \ 60°

2460 MHz 2 2600 MHz

3

-13

4 A A A
H Plane Hx =1 Plane &
— 2500MHz — 2500MHz
E1l Plane + A J
o, — 2440MHz T — 2600MHz T — 2600MHz
— 2460MHz 9 — 2460MHz 3307, e T 30°  —2700MHz U ~~30°  —2700MHz
— 2480MHz 330°_— _30°  —2480MHz

2100 S 150° 210° o E " 150°
180° 180°
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.. 30°
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— 3300MHz
— 3600MHz
— 3800MHz

~—— 4400MHz
= 4700MHz
= 5000MHz

3600 MHz

El Plane

E1 Plane

4

-1

-19

-14

= 3300MHz

— 3600MHz

30° = 3800MHz
N

30°

\ 60°
\

= 4400MHz
= 4700MHz
— 5000MHz

H Plane

H Plane

330° _—
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4000 MHz

z

— 39D0MHz
— 4000MHz
— 4200MHz

= 5200MHz
—— 5500MHz

=11

=39

E1 Plane

— 3900MHz
— 4000MHz

. 30° == 4200MHz
7

= 5200MHz
—— 5500MHz
—— 6000MHz
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® LMH2 -1
630 MHz

-13

H Plane Ax El Plane |
— 600MHz
— 630MHz

= 650MHz

\
\o

830MHz

-15

A A
H Plane Ax E1l Plane 4z
" — B1O0MHz N
e i o — B30MHz .
- T 30— gsoMHz -~ 30°
s I
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— B0OMHz
— 630MHz
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— 810MHz
= 830MHz
—— 850MHz

\\(‘ 60°

H Plane

H Plane

X

. — 700MHz

- —710MHz
— 720MHz

A

X

" — 880MHz

. — 900MHz
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Y
\e

710 MHz

900MHz
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E1 Plane

3300
e

E1 Plane

330°_—
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® LMH2 1440 MHz g

-14

£23

A
HFiene +K E1 Plane A
= [ — 1420MHz
. 3 — 1440MHz 9 — 1440MHz
330°_— ~30° — 1460MHz 330°_— [ —_30° — 1460MHz
3000/
f
270°{
\
240°°\
2100 | — 150°
180°
A A
H Plane 7 E1 Plane +
| — 1860MHz N — 1860MHz
.. — 1880MHz - | T 1ssomiz
T 30°  — 1900MHz 33”/ Sy 30 — 1900MHz
N\ e
\ 60° 3000/
\ /
/
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1740 MHz >

A A
H Plane A E1 Plane 4k
— 1720MHz
s — 1740MHz ~
3300 T 30°  —1760MHz 330°
e .

w

1960 MHz

A A
H Plane K E1 Plane +
—— 1940MHz
o — 1960MHz .
330°_— T 30°  —1980MHz 3300

300°, 300°./

240°°\ 2400

= 1720MHz
— 1740MHz

... 30° = 1760MHz

\\»60“

/
P> 4
1500
— 1940MHz
= 1960MHz
‘30= =— 1980MHz
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® LMH2

H Plane

= 2120MHz

— 2140MHz
— 2160MHz

— 2440MHz
— 2460MHz
— 2480MHz

2140 MHz
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-1

A
El Plane J-
— 2120MHz
i — 2140MHz
— 2160MHz
\\60’

= 2440MHz
= 2460MHz
= 2480MHz

30°
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2360 MHz

A
i
— 2300MHz
9 — 2360MHz
= 2400MHz
N\soe
i

2600 MHz

— 2500MHz
— 2600MHz

El Plane
330°_—
AT
e
-
/
300°/

E1 Plane

3000/

240°°\

330°

-17
A

Servi

300

S

— 2300MHz
— 2360MHz
— 2400MHz
.

600

A
o
~ 1500
— 2500MHz
= 2600MHz

30 = 2700MHz
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® LMH2

3600 MHz 4000 MHz

i
A

-12

A A A
H Plane A El Plane 5 H Plane El Plane +
A —3300MHz i — 3300MHz — 3900MHz — 3300MHz
- = 3600MHz ——3600MHz —— 4000MHz . 9 = 4000MHz
— 3800MHz - 30°  —3800MHz — 4200MHz 330° - 30°  —4200MHz
3 .y s y

\ 600

4700 MHz

5500 MHz

-16

A \ y A
H Plane A E1 Plane - H Plane El Plane b
— 4400MHz — 4400MHz — 5200MHz — 5200MHz
T — 4700MHz — 4700MHz = — 5500MHz - — 5500MHz
Bam/— - . 30° — 5000MHz 30° — 5000MHz. 330° 30° — 6000MHz 330° TN 300 — 6000MHz
7 \\ - 2 2 i
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10 \
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4

14

— 600MHz
— 630MHz
= 650MHz

e 8 .30
N

-12

-17

E
— B10MHz
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T30 —gsoMHz
\\

\ \
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30°
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710 MHz

z

= 700MHz
— 710MHz
— 720MHz

- 880MHz
= 900MHz
= 960MHz

El Plane

330°

— 700MHz
— 710MHz

T 30 — 720MHz

—— 880MHz
= 900MHz

T30 —960MHz
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30°  — 1460MHz 3300~ . 30°  —1460MHz
~

H Plane

~—— 1860MHz
— 1880MHz
—— 1900MHz

b
N 600
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B
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1740 MHz

" 60°

A
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1960 MHz

A

E1 Plane &b
— 1940MHz — 1940MHz
— 1960MHz 0 — 1960MHz
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— 2140MHz " — 2140MHz i — 2360MHz
— 2160MHz 3300~ . 30°  —2160MHz 3300 - Tl 30°  — 2400MHz — 2400MHz
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300° N60° 300°/ \ 600
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2707
\
24057
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N ; 2100 | - 1500
2100 T 150° 180°
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=32
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H Plane E1 Plane b H Plane o E1 Plane b
— 2440MHz — 2440MHz d = 2500MHz — 2500MHz
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300,/ \_60° 3000/ \\ 60° 3000/
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zam\\ 24007, - / 1200 2400\
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® LMH3 3

3600 MHz 4000 MHz

-15

y
A '\
E1 Plane El Plane
H Plane & H Plane N 2
— 3300MHz — 3300MHz + — 3900MHz
= — 3900MHz 0
— 3600MHz — 3600MHz of — 000MEz il S=4000MHz
30°  — 3800MHz — 3800MHz — 4200MHz =, L O% | ATO0M
N P ~
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\ 60°
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