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T2 - MEG

T. Taga [1990]

"Analysis for Mean Effective Gain of Mobile Antennas in Land Mobile Radio Environments,

"IEEE Transactions on Vehicular Technology.

Transmitting Antenna

Multipath Environment

Ptotai = Pv+ Py

Receiving Mobile Antenna

Fig. 1. [Illustration of average power arriving at receiving mobile antenna
in multipath environment.
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Transmitting Antenna

Multipath Environment

. RHCP:G
. i : Ptotai = Pv+ Py
LoSBE
Cr— r‘_TPv Ge
) . o
LHCP:T
PI"EI:

Receiving Mobile Antenna

Illustration of average power arriving at receiving mobile antenna
in multipath environment.
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O 515 : RHCP/LHCP

O XPL = G/T : one Pol. for G, one Pol. For T
O BETER | AZ/EL (F4EE) & LoSEE DM
O ASPEHo%RP : &H o

O FEF5% : Isotropicy o
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O £3Z124 : isotropic @Free space
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Iridium&C7007T 43

Uplink: up to 352 Kbps

IP Data (Background) Downlink: up to 704 Kbps

ADU (Antenna)

Intellian
TX, RX, 48V DG Power Frequency 1616 MHz ~ 1626.5 MHz
Above Decks R}( . ;
Below Decks Galﬁ 92 dBI
Antenna Frequency 1616 MHz ~ 1626 MHz
2 E - -
BDU = Gain 9.2 dBi
@_ Polarization RHCP (Rx and Tx)
Vessel's Grounding Stud . -
Ground LAN 2 Phone (RJ14) Wireless Devices

Input Range: 10.8~30 V DC
(Recommended Voltage: 24 V DC)

Switch Router q

LAN 4

(RJ45) a -‘E‘

LTE Modem POTS

Lo EBOL

PC

IEH s

HEHE 661E
S RE 655 (1 11 /$%)

BB Rk 781 KM
EE 27000Km/hr~7500m/s
HEA ~100m 28s
&, B B aETT - 5E86.4/E
= E 2K
iEiE 390 ms
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1E T 1R K 4%

ANTENNA UNIT
Radome Height | 255 mm / 10.03 inch

Radome 370 mm / 14.57 inch
Diameter

Antenna

element 8 Qty

Azmuth Range | Unlimited, elevation

Elevation L-band +0° to +180°

Range

Tx Frequency | 1626.5 ~1646.5 MHz

TxAntenna |, 5 48i @ 1636.5 MHz e Gain( 5
Gain 90 804 502 000

Rx Frequency | 1525 ~1545 MHz

Rx Antenna .

Gain 6.8dBi@1535 MHz

BUC Power 6WwW

Polarization circular

Antenna Cable | Single 50 ohm coax cable

-91%0-150-120 -90 -60 -30 P%' 30 60 90 120 150 180
1

-91%0-150-120 -90 -60 -30 P%' 30 60 90 120 150 180
1
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BHEEBENX 37 it 55
Test1 7 min 23 sec
Test2 7 min 39 sec
Test3 | _6min52sec |
< Testd 2 min 16 sec_ _ }
test5 6 min 44 sec
Average (exp test4) 7 min 10 sec
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Maximgirpra[::wnlink 724.78 kbps
‘BIJ‘”C#E_E?E = 203;1@54{10 Maximum Uplink bitrate 317.09 kbps
Al LR 11:15 m'“'m‘;?ra[i:‘””"”k 2.52 kbps

A 53t IR 186 7 i&
x& S minimum Uplink bitrate 2.52 kbps
Rom 278 C ADU #B#ERE 43.8~49.6/EC
RE 59% I 15.82~37.99 dBm
S RSSI FEUTTNE ~96 dBm~-115 dBm
: .%E‘é?'il_gﬂ (121.64°E,/2\5.06°N) GPS (121.64°E, 25.06°N)
BHEE 138 BR TEIHERES 120 sec
FEAFHERmE 130 sec

RENIEIEFERC700&TEHEEE8E.
SHWiEFED , OEEEEE4DERSHEZME.
Testl. test? test3 test5FF STERH |, test4iBAEIFRIERFE.
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o
SVID 13 13 vib 2
Beam ID 38 | Beam 1D 38 . Beam 1D 19
signal Strength -113 dBm ! signal Strength 116 dBm Signal Strength -112 dBm
MopeoD SeoKas gy i MoocoD QPSK 2/3 MODCOD QPSK 2/3
Uplink bitrat 5.03 kb| T
plin : fa- e PS v’ Uplink bitrate 5.03 kbps Uplink bitrate 5.03 kbps
( Downlink bitrate 5.03 kbps B o :
i . {| Downlink bitrate 5.03 kbps Downlink bitrate 5.03 kbps

I

Tracking Satellite
SVID 2
Beam ID 21
Signal Strength -103 dBm
MODCOD QPSK 2/3
Uplink bitrate 5.03 kbps
Downilink bitrate 5.03 kbps
: Tracking Satellite Tracking Satellite
@ 2 SVID 13
28 Beam 1D is = § (e i o Beam 1D 38
-103 dBm = signal Strength -99 dBm : 2 :i;i;;mgm ;:::;n; Signal Strength —dBm
o QFsK2/a MODCOD QPSK2/3 ¢ Uplinkbitrate 5,03 kbps g o0 S
Uplink bitrate 5.03 kbps Uplink bitrate 5.03 kbps Dawnlink bitrate 5,03 kbps Uplink bitrate 0.00 kbps
Downlink bitrate 5.03 kbps Downlink bitrata 5.03 kbps | 5 % Downlink bitrate 0.00 kbps
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Time
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AZ EL o TEMGKRIEKFEAFEEAZ : 312~230 , FRIFEIAKFERAAZ : 340.6° , FETEHA.
« EL
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2023 km EL@104° E
11.560
o, \%@
159m
o] R & &
HEEMRITERE  7.5km/s
1
I , E B — S ELOSTE RIS
1 957/75 =127 s = 2min 7s
: s 1340 2023/7.5 = 269 s = 4min 29s
I _1:;!‘(‘ 1049 E 2716/75 = 362 s = 6mMin 2s (BB
e
: ' A - FEEREREASE—EKEEENSBRANIZMINTsE
I : 4min29sZ .
[ i Available
: ! AZ EL
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LoSAEMEAR-RBHER

B LCix EURACER C700P8 K 4%
LS ot Maximum Downlink bitrate 543.59 kbps
BRRBEEERH RS B 2024/5/15 _ ——
Test] 3 min 59 sec BlEt RE YA IS RS 13:00 Maximum Uplink bitrate 271.79 kbps
—_r pE—— AL LIS 13:54 minimum Downlink bitrate 2.52 kbps
t T =
T:B > ::: 59 z:z 'ﬂuii,;tﬁ 54:;5 minimum Uplink bitrate 2.52 kbps
e = ADU 1R{ERE 40.4~42 3EC
Test4 3 min 23 sec o 27/EC
: A—— RE 54% REIHE 29.5~36.3dBm
test NPT ra—— —
testG 3ml.n ” = b e i RSS| FEHITHE -96 dBm-~-105 dBm
es min 10 sec —
Average 3 min 23 sac B (121.64°E, 25.06°N) LRIABRLER 120 sec
BEE 2778 AR LEIFEEFE 130 sec
MODCOD 16APSK 2/3,
S E & — S E ELOSTE RIS
T 957/71.5 =127 s = 2min /s . RERES ERCI0ETHEBRE AR,
2023/7.5 = 269 s = 4min 29s - 6REFEDP , OJEREEEE2NERINEZE , KRGS FER.
1049 E 2716/7.5 = 362 s = bmin 2s
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LoSEREE A TN -SR BB

£ EL@104°E
2 11.56°
Y

EL@134°E
21.890
N
EL@121°F
900
EIRCEIE
A 36.070 RFEMITEE : 7.5km/s

I g O B —SKEELOSERF

i - 491/7.5 = 65 s = Tmin 55

1 134°E 1039/7.5 = 139 s = 2min 19s

[ 1049 E 1395/7.5 = 185 s = 3min 5s

1

l o FEGENEREAE—HIKFEEENEBLANIRIMINGSE

i 2min19s 2 &,

1

I Available Null

| AZ EL AZ EL

l 54-105 10-90 54-105 0-15

l 1349 105-249 | 70.73-90 105-249 | 0-70.73
104% 121 249-291 10-90 249-291 0-15
:,\3\16171‘)||ﬁ39153§n@@@ 291-54 73.2-90 291-54 0-73.2
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W EE A

R-RBBIH

HARERER il E A2 Bk CTO0BER 42
Test 1 min 25 sec IEIE HE}; 20§3§§/15 Maximum Downlink bitrate 724 kbps
Test2 2 min 45 sec R . . .

— — 1135 B A B S 14:25 Maximum Uplink bitrate 362 kbps
— P— HlEH 48 LE B 15:58 minimum Downlink bitrate 2.52 kbps
est min 44 sec I =F -
) Rl s 33 min minimum Uplink bitrate 2.52 kbps
test5 2 min 48 sec PN [

R = (/A [ . -
tastt 1 min 3 sec =3 27REC ADU ##{ERE 40.4~42 3fEC
test? 1 min 29 sec #IE 54% EEETHR 31.87~36.44dBm
test8 > min 10 sec 2L EANEBEE 5 (BIEXE) RSSI #2ULTh = -96 dBm~-105 dBm
test9 SaEE (121.64°E, 25.06°N) FEREIRIEE 120 sec
test10 1 min 45 sec EBINSE 2778 AR LTEIFEEEHE 130 sec
test11 1 min 46 sec MODCOD 16APSK 2/3,
test12 2 min 15 sec
test13 1 min 26 sec 1210 E g_ﬂiﬁiELOS@gEH%FEﬂ
test14 1 min 4 sec 1340 E 491/75 =655 = 1m|n 5s
et R — 1039/7.5 =139 s = 2m|n 19s

. 1040 E 1395/7.5 = 185 s = 3min 5s
test16 1T min 0 sec
test17 1Tmin 9 sec
fest® 2min 0 sec - RERAISERCT00ETHEEE A,
testt9 2 min 50 sec . BRBED , IBEEMEEISREINEIM , ABRGAEL.
Average 1 min 48 sec
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MEGTETE L 5% - PIFA

nd step: FEAFINE INRERD = IWERAEDE
oS E =E(Ee + Ege'fey) LoS> | Pl Pr
reflection B = A - E(EReiaeT + ELE{\) building reflection APy AP,
S EHARA = 0~1 ground reflection A, Py A,P;
an Step I—OS/NU“%}E§3\¢E EL = 0~7T / Multipath Environment
g1 - 01
JAE 12 B 3 Mgy = [ W A7 = 0~21
0,1 e 0,1 Ptotal =Py + Py

39 step: 48545 TR LT E
2P  RIEELEIEPL

G Eﬁﬁﬁ]\% P 194) + A1PLM29,¢) + AZPLM39,¢
I EEns P M1lg g + A1 PRM2¢g ¢ + A2PRM 3¢

4t step: #AEHTINER x FWKARVERS 5

4—1 N oe
Py
pr@t
Receiving Mobile Antenna

Fig. 1. Illustration of average power arriving at receiving mobile antenna
in multipath environment.

B EEE TR M TN TEEIMEG |, BLE ﬁtbﬁﬁﬁ‘bfiﬁ» g3|sotropictb1E | MEGT!!
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MEGTETE 4R

result 1 result 2 result 3 result 4
uT PIFA portl PIFA port2 PIFA port3 Isotropic
Glhesl3EMEG(dBm) -148.9 -146.2 -148.8 -144.4
sl SEMEG(dBm) -150.5 -151.9 -151.9 -239.4 Ant. 1
GIT 1.6 5.7 3.1 95.0
MEGT 1.7% 6.0% 3.3% 100%

=1

61.75m

Available
AZ EL
312-23 25.4-90 23-312 0-25.4
23-312 16.7-90 23-312 0-16.7
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C700 ADU Hor3iR il E I EPIFAR LR Z3Elin T , ELEROM
R #50B 8 Load.

EFIREE. 6. 37 BIIEZEPIFAXRAR Zportl. port2 K port3.
AltE FEFEMNRT3E , BitEmER e 2L RE.
PIFAX#Z2 e K mfEERAIEA. mh. AL ESEEI,
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= g|| & B2 I g
EEE“‘E; T EE I S Eg 2024E/f§/24
Test! Tmin 56 sec | |FzEEIARSR 14:36
Test2 2 min 45 sec S5 42 | | S S 1115
Test3 2 min 43 sec NS 22/.\ =
Test4 33 sec Sy~ = P
Average , ?j — @T
(exp test4) @m 28@ ;:E ng%c
_
| jth Bk RHIRE
CP Patch : ~ 7min BEE  [(121.64°F, 25.06°N)
BINEE 138 2R

WA R RN ESHEE. 185,

+ PIFATIETTEIE®EEE , WraSEIRMA(R92728%0)
A& KB {cHHE.
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BlUR4CER C700+PIFA*3 C700+patch*8
Maximum
Downlink bitrate 5.03 kbps 724.78 kbps
Maximum Uplink
bitrate QB kbps 317.09 kby
minimurm Bownlink | 2,52 kops 52 kbps
itrate
minimum Uplink
bitrate 2.52 kbps 2.52 kbps
ADU ##1EmE 34.6~35.9/EC 43.8~49.6[EC
EL IpIES 19.66~23.99 dBm | 15.82~37.99 dBm
-105 dBm~-
= %= _ ~-
RSSI #£# UL Th=R 120dBm 96 dBm~-115 dBm
MODCOD QPSK 2/3 QPSK 2/3
GPS (121.64°E, 25.06°N) | (121.64°E, 25.06°N)
FEAERLERE 120 sec 120 sec
FEAFEERmE 243 sec 130 sec
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MS10 - Emulation

Freq. Shift

‘&S LiflR/IERIX

q_ - — — . Channel emulator
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—— ==
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Multi-probe
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Reflector| | + Q

B EENE/E R
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T ™ Emulate the OTA propagation behavi‘or
Y ¥t o G -“
\vanfinessess 7




JRB R Bt es Datt]

90°
Ch1&Ch3 Ch1&Ch2

CMOS Passive Phase Shifter With Group-Delay
Deviation of 6.3 ps at K-Band

Chao-Wei Wang, Student Member, IEEE, Hsien-Shun Wu, Member, IEEE, and
Ching-Kuang Clive Tzuang, Fellow, IEEE
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H=EHEEREE- 3D-CATR (EL/AZ)

L-type EL Fixture

two-axial rotating system!!

Elevation Motor

‘8E Ae
premp— rgflector feed |
B=E g E&Doppler
e L t |
1= UT Test Fixture - I , " U-type AZ
(Hollow structure) Fixture
|~
il

RF, Control signal, Power.. =

Azimuth Motor
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Unmanned aerial vehicle (UAV)

L,

Stewart Platform
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A trochoidal curve is traced out by point A as the
outer circle rolls along the underside of line B.

N

AT

A sine curve is traced out by point A as the moving
circle rotates with constant angular velocity about B.
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MCATR OTA

€ Dual-reflector design

Features :

€ Suitable for heavy payload/cubic
satellite

€ Multi LEO/UT emulation

€ 3D CATR (3D radiation pattern)

® G/T with different angles

@ Multi-beam tracking

® EIRP / Beam chart

€ Compatible with multi-DFF method

- B
',‘.Janl NFABKBBERLD

All reflector sizes are customizable.

Elevation I
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