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Hulak 22 1~3GHz Hel(L the]) B 10~14GHz ei(Ku te)e B4 AT
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A-EEIM Ealmaﬁ] £35S Satellite

Non -safety comms /
._h_;_.!.apmp tablet, phone
k-E51K {ship}

LESIM (vaiey

i
W|F| - Bespoke Comms f“
- Laptop, tablet, phone \ Eroackand, Broadcast f‘;

Riz) A=TASUATE MA| 2y

(23 1] ESIM HE{0 T2 28 O

o] Ka 19 947} BAI8 gk 10~50Mbits/s FE2] Ad £E2 AT 4 A3
(19 112 ESIM A2 Y] & 28§ d§ HojEt

TG IF oA 835H= ESIMS Lyt 17 A3} g ol 5L TR E
Al E4 wfZel 5L A 8= B FSS 98T 9 AGAFE HI6]
Agt &8 x70o] Basit} ol Y3 201590l A AAAREA3])(WRC-15)
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ITU-RO] A+ ATHE v o & 201990 MFH AlAHT-EA13]9)(WRC-19)0l141+= &
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BAl AHIAS] ARols AR B2 S (L B S the)ollA] olsdAd A+
A AHS o] &35}t o]gst A|AES] AL 3t ARRAY 0|8 7535t Zuks g E

~

2 AFo R ¢ FotA(t=F 4 kHz~9 kHz) AFEAE H 435 St Ad g do]
L= & kbit/s~700kbit/s =R T}H4].
Z- 109 o] F Y FAl Au|A9] FATE A2 AIZF U T7He] SHAIE FE5}o]

AR ol ALt B4l AHIAS o] 8% 4 Y WAL 753

o

27} vl 7] Bk T L FBAAY B4 Aulzo] digk 8 94 Fvhek Slck
oj2fgt FAl= 6G olF5EAl E%E}Oﬂ AG-AAAEE Eote o WAty
UTHBL [E 112 F571 948 SAA-ESIMY] AdES HolFal Qlt
(B 1] &37] 84 oy HEE
Region Connected aircrafts in 2015 | Connected aircrafts in 2025 | Annual growth(%)
North America 3,940 7,710 6.9
Latin America 44 1,529 42.6
Europe 455 5,465 28.2
Middle East 491 2,131 15.8
Asia & Oceania 356 6,256 332

(Xt=) ITU-R, “Operation of earth stations in motion(ESIM) communicating with geostationary space stations in the
fixed-satellite service allocations,” Annex 12 to Doc. 4A/826, 2018, p.3.

o ge] 9ol vt W 0] tigt 3F i H& Au| Ao gt =87} 53t A
SHA Z7Fekal Qo AF=AF e iy Adto|A A go] SAqA FAlo F Y
A& MHIAE Algoks Aol 87-E Al 9low, o]gst 3+ T3t sf4f ESIMM-ESIM)S

Sl 552 5 At ESIMZ ol&sh= A §419 4% 201490+= F 20,0003 9]

dro] 94 S4lE o8&t 2 | oy °F 50,0004 2] Aol o] 8 Aoz o4

[=)

olfe F3 % A 4 §Al o8 FAIE HIst] ESIM A|ARRE Hi2F 100Mbit/s
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£ A 4 SlHH1]

A7 YA AEE o] 8ot o5 EAFY B 71E AIAFOCR 4/6GHz B
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MSS) 5°] Ut} ESIMO] ¢ 7|& AARHET =2 folE B4l AulA A3-E s
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o ohedt 22 54 7HAAL Qich4l
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& AAHE 7Hs)
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7Fssttt

- 7k AHEY H& 74 ESIMO] ARESHE Ka g2 Ui A FoA 7]&9] B

AE7F o] 85t Qlo] Fukp MO Z Qe dF IS AT & glE A9t
A 4= Q. A& S, 27.8285~28.4445GHz ! 28.8365~29.4525GHz Y

2 58 W G5 Aol A 1 ARE AME FolER 418 g7 A7 HolAe

T8 Fo= digo4 ESIMO] FAlo] FAHT) ESIM A|ARl0] o 2719 FE,
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3(Aeronautical ESIM: A-ESIM)

- A (Maritime ESIM: M-ESIM)

- SAH(Land ESIM: L-ESIM)
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ESIMY] QHelu Edf] 7]&2 w9 &2 AUEE 870kl glow, tigf +£0.2% oy
QAE 7HAItt.

o33t EAI} tjEo], ESIME Y EQT EA4 U ZAJME(Network Control and
Monitoring Center: NCMC) E+= 0|2} 553t Ao 95| X|&2]1 FA € 4] 51
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[H 2] &27] A-ESIM QtE|Lt EXN

Parameters Tail mounted system Fuselage mounted system
Antenna dimensions(cm) 30 or larger 65 by 19.5 or larger
Receive frequency range(GHz) 17.7~19.7 17.7~19.7
Receive gain(dBi) 32.7 36.8
Transmit frequency range(GHz) 27.5~29.5 27.5~295
Transmit gain(dBi) 37 39.8
Input power(W) 5 5

(Xtz) ITU-R, “Operation of earth stations in motion(ESIM) communicating with geostationary space stations in the
fixed-satellite service allocations,” Annex 12 to Doc. 4A/826, 2018, pp.8-9.

. M-ESIM

S ESIM AlA®IE 5 ESIMY ARSHA QFElLr EJF] Al A 9 ddd
Az SERZ FgEch R0 R 0.65~1.2m FA9 tEHY AAEE ol el MX]
Aot M-ESIM Felu A& dE24R] $4 42 [# 313 24l

rlo

[# 3] o4 M-ESIM QtEILE =4

Parameters Value
Antenna dimensions(cm) 65 to 100
Receive frequency range(GHz) 17.7~19.7
Receive gain(dBi) 40 to 44
Transmit frequency range(GHz) 27.5~29.5
Transmit gain(dBi) 44 to 475
Input power(W) 5

(XtZ) ITU-R, “Operation of earth stations in motion(ESIM) communicating with geostationary space stations in the
fixed-satellite service allocations,” Annex 12 to Doc. 4A/826, 2018, p.7.

o}. L-ESIM

S ARSI EHY AlLE FHie s 27ARY | A BA ERFS] S mE
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71& A5l mA = 2 9F E FH 2ol s AEskeitt. ESIMo| o8& o2l
17.7~19.7GHz/27.5~29.5GHz HH| Fut Zuf A5 B & FSS A7 3 144
T (Fixed Service: FS), ol5AF(Mobile Service: MS)7} EHjx|o] Qlct,

A, ESIMT} BF 117891 A7l Fubgs ol dis AwiEH, 7] 22 0= ESIME
ESS $14479 dRolug ITU-R Au+3] Aoz W 1129 Y4 Fube 24 d#}
(Frequency Coordination Procedures)& W&t} AT Fak 2 AX}o| =,
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2t = YZHelevation angle) & A-

ESIMQ] 11%7} itk AT 940

ZHE AGAFE B3ot7] Yo AEHEE=(Pid) AT F-83 AA™ A-ESIMO] A

A QEE H3o] o AgSUE AtgrS A4t AgSE T A Sk

o FAEE AS A|719 24, 7MY A-ESIMO] o] fJX| A

A EHA A AT AI717} 585 Algtgk olstoiof gttt ITU- R A+-5 S5l

23S 79 d8&UE Al$HOption 1)} olE @5 H3S 7|8F A8E&U T A$HHOption

2)°] A= FoH[8], WRC-1994 &Y 7]Fo] AA =AUt

(T3 3] A-ESIMI} X2t 719 AlLt2|2
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A]

H
[

o flo
rJ
e &R
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2,
rr
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R
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(Option 1)
pfd(8) = -124.7 (dB(W/m*4MHz)) for 0° < § <0.01°
pfd(d) = -120.9 +1.9-log10(8) (dB(W/m?4MHz)) for 0.01° < § < 0.3°
pfd(8) = -116.2 +11-log10(d) (dB(W/m?*4MHz)) for 03° < § < 1°
pfd(8) = -116.2 +18-logio(8) (dB(W/m*4MHz)) for 1°<§ <2°
pfd(8) = -117.9 +23.7-log10(8) (dB(W/m*4MHz)) for 20< 4§ <8°
pfd(8) = -96.5 (dB(W/m*4MHz)) for 8° < § < 90.°
=,
(Option 2)
pfd(8) = -122.7 (dB(W/m*1MHz)) for 0°<§ <20
pfd(8) = -122.7 +2* (§-2) (dB(W/m*1MHz)) for 20< § < 23°
pfd(8) = -122.6 +1.5* (§-2) (dB(W/m?*1MHz)) for 2.3° < § < 7.9°
pfd(¢) = -113.9 (dB(W/m*1MHz)) for 7.9° < § < 90°
0: B 7|E YZH(degree)
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ERL A AdFE A-ESIM AHEUE ARte] Frlste] ddHo® Yo 1k
A-ESIMZ AFdFol 8 & 7t dFS PBAE & JoBE, dF Ik o|stofA
A-ESIM $41& SAIk= B2 7|20 disiA e =5ttt A -8 11k tis]
S Al wto s AAPF Hort 7hssithe AT ALk Ajte] " asithe A%
o] Z&HA Qgtom, 1k ARt AR F 5, 6km 5 Fol A*EUH

2 oA due 7 AT EL EHD 71% =9 AI-EL2 WRC-19 39 & 93t CPM
(Conference Preparatory Meeting) 2340 Z3tE]o] WRC-19 3]2]o|A ESIM &

& 71& BARE A reference® EEE .

IV. WRC-19 2|9 Zu}

WRC-15 3]9Jo|A 27.5~29.5GHz 2] ESIM & A+E A 1.5 A=zt o]
T ITU-R WP 4A AtdtolA= 201695H 28GHz 4 -85t= ESIMOEHH
AT Hog flT Be 7€ A5 sFsklt o oA 7Iest ITU-RS| A+
23S e R 20199 10~11<¥€] 7HF" WRC-19 3]2jol4= ESIM°] &Y Y
B A5EE Hosh| {484, 284, 71&ed 2AES NEstAth £ oA 1
3 59 ANYF ESE FAHOE VEAF B Uigt #A3, 71&ed &8 24
il 71&gtct. WRC-19 3904 24t ESIME] A4FF s #H 4L 133
ZHol.
- 17.7~19.7GHz H99] 41 BSIMS X450 s 258 93 5+ g
- 27.5~29.5GHz H G4 FAlol= FF L s ESIMS & 9] A/dd 7ol o5&
T 4 Qe A opIsiAE o B, o2t 22 28 RS BHEA] E455oF
stk
* 54 ESIMS I H S 9] AR 52 glole diote 2R E 70km o4 HolA
A -&sfoF gt
* mukgko 20] Ao $41 eirp. WEL 24.44dB(W/14MHz)E AHET
* 5 ESIMY] A% 3km Z39] lEOML & 3km 20| AYEEE AR,
3km ©J5t9] koA A= 3km o]ote] ML E AFghE 233 4= gl

l..

Oli

&
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 AGYRE SR 2B JE Wl 28 F9 FF ESIME A 59 glo]

ARYRI AGAT Uk FY Fu ol 4T 4+ ek

[ 4] XNgYT E2E ?let &3 ESIM &4 PFD OpA3
g J|E HAUT Bk
pfd(9) = -124.7 @BW/(Mm*14MHZ)) for  0° < § < 001°
pfd() = -120.9 +1.91og18  (dBW/(m?14MH2)) for 0.01° ( 8 < 0.3°
— pfd(6) = ~116.2 +11logio8  (dBW/(m*14MHZ))) for 0.3° (6 < 1°
- pfd() = -116.2 +181ogi08  (ABW/(m?14MH2)) for  1° (@ < 2°
pfd(@) = -117.9 +23.7logi08  (dBOW/(M*14MH2) for 2° (@ < 8&°
pfd(6) = -96.5 @BW/(M*14MHZ)) for 8 (8 < 90°
pfd(9) = -136.2 @BW/Mm*1MHZ) for  0° < § < 001°
pfd() = -132.4 +1.9logi8  (ABW/(m?1MHZ))  for 0.01° ( 8 < 0.3°
1% 3km 0[5t pfd(@) = -127.7 +11-logiod  (dBW/(M*1MH2))) for 0.3° (9 < 1°
pfd(@) = -127.7 +18logi0d  (BW/(Mm*TMH2)) for  1° ( § < 12.4°
pfd(9) = -108 @BW/(Mm*1TMHZ)  for 12.4° ( § < 90°

(X&) ITU-R, “World Radiocommunication Conference 2019(WRC-19) Provisional Final Acts,” ITU-R, 2019, p. 422

* T ESIM 541719 t 9] TAke] o A2 AaLA ITU-R SM.1541°] 7]
o $41 A9 ofstojof gt

WA AFE AYSKLE ARMGEY £ AYESU L AL o857 AsiA
< Mg FHH A FY9E HHEA] Hotof g,

- 27.5~29.5GHz H oA FAlSH= &4 ESIME °ol2=712] A/dd 7ol 58

Qi e A Foldk o Hrt
- ool EE e8 24 3k BSIMO] AAUR e S0 T 2 4
ESIMOIA WA3sHe 518 4 9l (o 2RE AAURE HEs) g5t 24
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toh
e
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o

- ESIMe] BAISHE AAAE TAYA 9F A4 51 2YL S8 4 gk
7 o] BEls A9 o] AAE vl mEt
A& ok Bk,
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“ ESIMO.RHE 588 4 gl 7ol WAH 49, ESIME 57K FHHL of
wAo] Ao Welsof 513 ESIM -8 Tt AR W oleist HRE ATY
S Qe 99 JRE Ageor e

“ ESIME #7F3t 22} ESIMo] BAISH: AAAE 139 A7 949 B

Gl ZHHo] B 24 7MY AEE AANAL 88 75

& $xoR Folk 2AF Aok dt

- ESIMo] F4lsh= BAAE LG A7 Ad8S AdA= FHH(EL FHH)2

* ESIM &8¢ Slol A= 1Y fl4E AFetA A= ESIMO] FAlslioF oh=
A AHH o2 NFT 5 e Vles A

" ESIM 282 W4 A 2 Aolg 4 Al FRAROMEINCMO) EE AR
" ESIM £-88 571t 284 FE(F3, Fa) ol ESIMS) &8 At

8T G 0 A0S 2400 W 2B 994 azel 34 4ae
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