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SUMMARY

In this study, the procedures for registration process in the Radio
Regulations of broadcasting-satellite service technologies in the 21.4 -
22.0 GHz band in Regions 1 and 3 were analyzed. Study criterion of
ITU-R and study results which are related to agenda item 1.13 were
investigated and reviewed with regard to the sharing criteria for BSS
systems in the band 214 - 22.0 GHz in Regions 1 and 3. Moreover,
studies on the interferences analysis between non geostationary satellite
service and geostationary satellite service in Ku band was performed.
Last, the technical standard about VSAT based on satellite service was
also studied and proposed.

Firstly, the procedures for registration process in the Radio Regulations
were reviewed. Moreover, the meeting results of ITU-R SG4(satellite service
matter), CPM report and SC-WP(Working Party of the Special Committe
e) associated with developing the procedure of broadcasting-satellite servi
ce in the band 21.4 - 22 GHz were also considered.

Secondly, a reference power flux-density for the broadcasting-satellite
service has given in Recommendation as -105 dB(W/m’) in any 1 MHz
at the Earth’s surface to be wused in studies on sharing for the
broadcasting-satellite service in this band in these Regions. It has been
discussing in ITU-R on the application of different reference power
flux-density values, -105 dB((W/m?/MHz) and -115 dB((W/m?)/MHz),
adjusting total link attenuation such as attenuation due to clouds and
gaseous attenuation due to water vapour and oxygen.

Thirdly, the interests of satellite communication systems using elliptical
orbits is growing due to the congestion of satellite communication
systems using geostationary orbits (GSO). Satellite systems using elliptical
orbit satellites are non-geostationary orbit (non-GSO) satellite systems but
have some different operational features comparing with non-GSO

satellite systems using circular orbits such as low earth orbits (LEO) and

medium earth orbits (MEO). The interference produced by satellites in
GSO arc is long term in nature and the interference by non-GSO
satellites in LEO or MEO is short term and time variable. The
interference produced by non-GSO satellites in elliptical orbit is almost
long term and time invariable. Satellite systems using GSO seem to
suffer from the fatal interference caused by satellite systems using
elliptical orbit. As a experimental result, interference signal is larger than
desired signal by attenuated at least 30° off-axis angle. Considering
operational and interference features of elliptical orbit satellite systems, it
was studied on the interference from elliptical orbit satellite system into
GSO satellite network in Ku-band.

The last, domestic VSAT technical standard was established TTA
standard on December, 1997 referenced by ITU-R recommendations such
as S. 725, S.726, S.727, S.728. However, it did not consider new
technology related to satellite communication. Therefore, taking into
account the new technology, the improvement of VSAT permission
system and revised version of related ITU-R Recommendations, revision

of the technical standard was proposed.
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1. #7

Al 1, 3R FellA 21.4~22 GHz W9 HEHA =R tigh 3924 A3
71MS 71&3tn & ITU-R A3 BO.1659[7]91A 08 % 4% 10¥€] /H=2
® ITU-R WP4A 3|9jollA fEvtetes felvet A&dxe 4 4 ¢
HDTV W9 8A ol et el 7858 A8F 001%] iFs =
A9 &S 332 mm/hr & HE3 oy, A4 2Ha F<Q ITUR A
P.837[11] olA= 50.6 mm/hr=2 #AiLE o] glo] o]& 7|Fo &2 A& A9
Zh o g A 4 9 21 GHz g9 ARl 7HEEE w43k
o] Axr} 243 WrYEES ITU-R A1 BO1659E MAE AL Altatdt)
WP4A 27+ 3]914 7 vl AbS ufg oz Ao tigh A5 Aulx
7HEE ALY ARl o]z A FES 99.93%NA 99.87% = A s
MAsar, A3x e PFD 71%&e #3 7]F< -105 (dB(W/m*MHz)E,
A1A o] e -115 dB(W/m*MHz))E 2 &3te2 2 AuxY A
o Bl Z2RbS At R Aol WG s TH12].
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A3 A ITUR BO.16599] ti3te] WP4A Zdut 33} gm(fog»ﬂ 49)o A=
ARz J|TAS Hlgo g =9 116351041:} EAXRagE A 1, 3539
A EA19] 21 GHz WY BEHAAAT st e dF AMul= 7MEEE
ALl A HulolEdtE 7alE S X—}/‘éﬂp_fﬂ, 53] Al 3 AY M=
pdf2 115 @ 120 dBW/(m’MHz)Z %713 A3t An= /j4gote] 23t
As ALeAth A 1, 329 dF =214 21 GHz e LEAAHAT
staFslde] AF Aul: 7HEEE A & 318 72leAa, Al 1 A
Ae SRl 3hg] gi4l @ikt ZyEgelE, Al 3 AFdA e dEHS
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5 |[FUSEE] A% T | 499E
Z}(degrees) 38 77.4 449 73.5 42.3
pdf
) -105 -105 -105 -105 -105
(EWmMY

56 dB| 99.98 % | 99.81 % | 9998 % | 99.88 % | 99.99 %
A 75 dB| 9997 % | 9977 % | 9997 % | 99.85 % | 99.99 %
C/N [10.7 dB| 99.95 % | 99.68 % | 99.95 % | 99.78 % | 99.99 %
17.0 dB| 99.80 % | 99.36 % | 99.83 % | 99.40 % | 99.94 %
Roo (mm/h) | 483 93.6 50.6 87.1 41.7
7974 (dB) | 105 263 14.2 215 6.4

A3E FEALAFY 7E AgSE=
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525(Rev.WRC-03)& oW =7te] QE ol sh}e] $-F2] Wrate] ofafA
Az e AYELE A3 a7 2o A A shh

115 dB(W/m%/MHz)  for 0° <6< 5°
115+ 0.5 (8-5) dB((W/m’/MHz)  for 5° <O < 25°
-105 dB(W/m%/MHz)  for 25°<6 < 90°
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H3% WESIMAIAROl Falt 3R o
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¥ 3239 ge A2HE APE 7)Esa ok F 3.29 QPSKl/ZE JBo g
AA C/N ZAFS Asnd T 3337 2o}

¥ 3.2 21 GHz W59 dA 289 A5A

Link parameters
Uplink CAN + 1) 24 dB
Tx antenna diameter 4m
No. of feed homns 188
Receiving antenna Dia. =45 cm. Effic. = 70%. NF =1.5 dB
Information bit rate About 40 Mbit/s
Modulation QPSK1/2 QPSK3/4 TCS8-PSK 16-QAM3/4

Required C/V 4.4dB 7.5dB 10.7dB 17.0dB
Channel bandwidth (99%) 54.2 MHz 354 MHz 26.4 MHz 17.4 MHz

Case 1
Service availability in a year by boosted 99.9%
beam (Rain attenuation: 11.1 dB total attenuation: 13.9 dB)
eirp. nationwide 564dBW | 577dBW | 598dBW | 65.0dBW
eirp. boosted beam(-3 dB) 65.1dBW | 664dBW | 685dBW | 737dBW

Case 2
Service availability in a year by boosted 99.7%
beam (Rain attenuation: 6.1 dB total attenuation: 9.0 dB)
e.irp. nationwide 55.1dBW. 56.4 dBW. 584dBW 63.7 dBW.
e.irp. boosted beam(-3 dB) 60.2 dBW. 61.5 dBW. 63.5 dBW 68.8dBW

H3 AAE T3 £4% Aol g3tH AAE s HEF A9 HHS
g3 Fdo] FAHA &= 2
WP4A 3 YoA $Evete £ 329 €3 vtd Az o] 2 dB A=
=S #og AT AL AtstATh

ITU-R SG4 WP4A2] 12} 3| ojo|A A =3
22 EvEtst Aljkg BSS Al=® Al A% &
HA 7S adste B BHuAe /)3 f,ﬂr% ATE AEHHOZE ??‘SE
a7t e 9Fe xHIden, Ay Syt AAE H2
9] 2 dB o #F(margin)ol W3+ 712 2457} dasitte 9dEs Al
Atk Elvete] At AFG ) TS WP 65 R IA o] 5] o
AE HAGEAME At N2 AFEAE st £ BHux AF
s A&EHoZ FR72 A3 A

°
PR

i

21 GHz &+&21yo| Futr SqEot o7

3 33 QPSK1/2¢l 4] C/Ngt 2 g=npx

Classification Under rain attenuation at?;;::gl S
Service availability (%0) G99 997 -
slrp. (dBW) 65.1 602 551
Channel Bandwidth (MHz) 542 542 542
Path Length (km) 37.500 37.500 7,500
Free space loss (dB) 210.7 210.7 210.7
Total attenuation (dB) 139 9.0 29
Receive antenna gain (dBi) 386 386 386
Antenna pointing loss (dB) 0.5 0.5 0.5
Receive carrier power (dBW) -1213 -121.3 -120.3
Receive noise figure (dB) 1.5 15 1.5
Receive Noise Temperature (K) 119.6 119.6 119.6
Classification Under rain attenuation ﬂtif\:]]lllllzf“il i
Service availability (%) 999 997 =
Sky-noise temperature (K) 249.4 2273 126.5
Total noise temperature (K) 369.0 346.9 2462
Noise Power (d(BW) -125.59 -12586 -1273
Downlink C/N (dB) 43 4.6 7.0
Uplink C/N (dB) 240 240 240
Total link C/N (dB) 4.24 4.50 6.96
Required C/N (dB) 4.40 4.40 4.40
Link margin (dB) -0.16 0.10 2.56

2. F8 M AL W&

20091 ITU-R SG4 WP4A Zduks]ojea= & Al #sle] SAlF =23
o] 7|aME utgoZ =9 AP FAF 23+ 21 GHz tg
AeF 2 Augaed gigt A7 F5S WRC12 oA 1139 24 o
wel dulelEstHon, A9 3t AA e A HEAAPF Al
o 3t M2 AXE FAF=INA AN dAE F718HT. 3oF
7 SARE239 Ajks B HiA] MAFS A% FPEAMZ o B
HE-sH4rh.

ol ofy lru
2 f
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A5E A1, 3 AHlA 214~22 GHz HHe LFAGA =L

THIE
1. w73

2007 449 1LFH Al 1A g A 32 99] 214 - 220 GHz W ollA
WEAAGT Bl GEE wel, F FIF el LS TE
+&3H7] M E BEALGT A" FH 7ol dastA HA
xS, T T35 92 Aedd g3 9FS wWol ¥y fEe &
T ol BlaiA FliAHeR w2 F7HsW WA A (Equivalent Iso-
tropically Radiated Power, e.ir.p.)°] &7t}

ITU-R #3l BO.1785+ ol#fdt HES aeste] A 129 2 A 3% A
214 - 220 GHz W99 HAXAE A7 Ffol A& F Ae
T 7IES AEEEE U]—Z:ELE Tt Pastn Yok B AuE e
717 Z21dA BEAE8AT A" H8E VE WY
o3 Zo] g9

m

-143.2 dB(W/(m’ - IMHz)) for 0° <6< 0.268°
-131.8 + 20 log © dB(W/(m” - IMHz)) for 0.268° <6< 1.18°
134.7 +312 6° dB(W/(m* - IMHz)) for 1.18° < 6< 259°
-124.5 + 25 log © dB(W/(m” - IMHz)) for 259° < ©< 6.03°
-105.0 dB(W/(m* - IMHz)) for 6.03° <6

714 o=, 24 AR FALE AANFA BLeE nHd, I FF=H
g Y HA AT o4 7—}(minimum geocentric orbital separation
in degrees)o]t}. o] MHEHUE AT WRCAA & F3t¢ ol W
A dF g Aol dE W7AA LEALLFT =4 EGA
g2 veEofel gtk 2¥ 32% ITU-R T3 BO.17859 HAHEKHE
AgES =A% Aol

Blu WA 9Ee ITU-R A3 BO.1213S o] 4393, 45 - 120 cm <t
HEE 72 7Hgoz ddnh 629 Alx o] Fe| 1 HE a7z A9%
A% 105 dB(W/m’)/MHz)Z &gk olm) HEnle g zhidgdd] g
N G = 297 dBolTh. & & Y A xﬁ%@& Agghe theel
A0 a2 4 sioh

Interfering pfd limit (6) = pfd wanted - 29.7 + AG(®)

714 AG (9=, 1HE <THY =27 WA, B3 FAZG
(topocentric angle)ol] gt QX AA| 2~ o]Fo|th(P = 1.1 ). 4 A9
etely #j®le ITU-R #a BO.12139 &Y #AY <teY Ayg o
o AAE AaEe 089 AAATR A 3FS #3135} H}%E‘r[B]-
08€% 4% 108 o AT ITU-R WP4A Slojol i SN =aE AN
(BO.1659 2 BO1776)¢] 71% pfdsh ¥, -105(dB(W/m>MHz))Rt} & 3
(115 E== -120)00 gk AbS B A E FFIEE JfF AR
M F7F A7t Besite 9AS JFH A 2FEA T

2. F8 A AL W&

2009 ITU-R SG4 WP4A Zduts]ojdas AR 239 7|aXE ulg
o2 =9 PHAGY FAR2ZI= Ad I AL o] AIA
(BO.1659 2 BO.1776)2] 715 pfde} ¥¥, BSS Al=H 3t Ff71F AA S
Rew  FoAdm =BR399 A wg o AYEHAET}
-105(dB(W/m*-MHz)) Bt} v 7%, ozt dg&dn AabaS ot
2ol Frhste MA Rk

pdfwaned - 38.2 dB(W/(m* - 1IMHz)
pdfuantea -26.8 +201og® dB(W/(m’ - IMHz
pdfwanted -29.7 +3.126°  dB(W/(m” - IMHz)) for 1.18° < ©< 2.59°
pdfwantea -19.5 + 25 log © dB(W/(m2 - IMHz))) for 2.59° < 6 < 6.03°
pdfuanted dB(W/m%/MHz) for 6.03°<6

for 0° <©<0268°
) for 0.268° < O < 1.18°
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A4% Ku Rl M FAtze] 2 BAA=S
g3tE MAN AYN2AR FA AYBH
BRIF B

A1 A &

A2 Fo AAzel 2 BUAE(lS 1P BHAA)E ol FF A4
AR 3hH olgel W BAel FANoE Frksn Ak mAA
BHAAE AN zEe MAAAE ARAZRY WF EFHAR
Ao WAL AYASRTHE B £8 54 04 54 24 gk
AAEY FAEE o g3t WAL d4A2dol e Azdd o]
S e AW 542 2 WY, 234 BYAE A4ALde 97
THe FAAE AR FASA A 540l Hol 1S
oA 2 gFel Y & ek @ AE welsd, W
28 39 AN Aol
e 5

Q1= ZHAdel iE Ab

B Al s AA AR o A 91w 1A QAT A4A 2T e
28 S4L ;] olgd Axdol Seluet 3A Bl bl
A dge BAstan

A2d geAE ALY & 54

EYAE A 2EL ozt AMulA Ao =7, active arcs®] Z7] 2
F Sl wet ggs A" dA9 8] JMEI AR, FEAHA &
=
=

e e 2o,

1) active arc : ELAZ 943 Al="dAM 2 9942, active arcs,
operational windows, high-latitude stationary arcs 522 &I+,

A EAH RENAW E85HM, active arce] I 7|E A2 A

21 GHz 2&9/49| Fif
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U
E]
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we) geban A%
active arc Wol Holx &} o4ke] 94 1 A sfelop B},

repeating ground tracks : EFHAE A|Z~H A AL wtEEE A
S zt=d), 3l=olA active arce TAHO JorFZ AFAFL A
g3k A 4= E zHA "t

oft

antennas of associated earth stations : active arc®] = 7|2} <HE|L}9]
A &Ade] weba], <HeEIVe] 234 (steerability)©] 317 (non-steerable,
fixed)ol A Ag(full) o2 G2z}

high elevation angles from elliptical orbit earth stations in medium
to high latitude regions and low elevation angles in tropical and
sub-tropical regions : active arc 2] Bt A=E 943 A% o] A
TRe AW, F - nAES) AFHE nY7te] AW,

interval between handovers : &2 active arc Wl = A= 94

S & A ARe Asew (AL AN 4% AN2E SbsE

&
o

angular discrimination from the geostationary-satellite orbit : B} H =
Al =gl ARAAZ} o) HAAAAMN HAAY ¢ JOB=E, active arc W
BdAE 43 BAAE A3 I Thedel F4E Atk

A BRAE AN sTe St

o
F 9 A9nd $AZ o ge A9s

coverage area : = - AYE A F
28 £ 9]

BAANE 942 A
EEES L

I9Y 413 17 42+ active arcoll 93 A% belto} EIEAIE HAGA=H
A9 3 4 =AIZ Aot
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The Northern hemisphere
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latitude belt (proposed orbit)

—

a9 41 AAAES} Hyb 5wkt A belt

L~ B
A%y
O\ M |
JIRNSa/ K] PR

J NP

ot ——

A L1 | C_

{

Zia

j"

N
%
5(\1
4 g
|
4
X)),

a9 42 gdAE 442 AH Y 3 A
(FL A FEL active arcoll A 9] #A4)
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7t 598, active YA : BV 2, YHE 1

A3E A E#H ol W

B Ao gide] He 134 BAE ARALHoZ R E -2yl A
=& 2 AAAE AW ez 1y EAS 437 sk, ® 417
F 429 ALE ol A=20%E 30¥ T A EHo|HAE FAsIATH
E 412 B AEHoIANA o] &3 1A BHYAE AR AlH

21 GHz 28249 Futr SReot o

o v

545 A9 Aola, 29 432 AT ZWAA 2 AFE =AF Ao
o ® 42% u3A BEAE Ao 2RE S BA He 3R
AHS T8k AT AF=9 A=" SAS A3 Aot £ 41
o] nA A BeLAE ARAI=H Y B B sty FaEFH AHA AAH
AR A AFFoE He TUHYS AR (epfd) 2 HristRon, v
A A" 8 9 A 5EAE a#ste P AERE 2ol
A v AR A48 A, F A FEY AT 88 S
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