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SUMMARY

WARC-92 allocated the band 214 - 22.0 GHz in Regions 1 and 3 to
the broadcasting-satellite service and the allocation came into effect on 1
April 2007. WRC-07 adopted an agenda 1.13 on the review of the
technical and regulatory studies on harmonization of spectrum usage,
including planning methodologies, coordination procedures or other
procedures, and broadcasting-satellite service technologies in the 21.4 -
22.0 GHz band and the associated feeder-link bands in Regions 1 and 3.

In relation to this study, the procedures for Plan and non-Plan
registration process in the Radio Regulations were reviewed. Moreover,
the meeting results of ITU-R SG4(satellite service matter) and
SC-WP(Working Party of the Special Committee) associated with
developing the procedure of broadcasting-satellite service in the band
21.4 - 22 GHz were also considered.

With regard to the sharing criteria for BSS systems in the band 21.4 -
220 GHz in Regions 1 and 3, existing criterion of ITU-R and study
results in ITU-R WP4A were investigated and reviewed. A reference
power flux-density for the broadcasting-satellite service has given in
Recommendation ITU-R BO.1776 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. However,
study results in ITU-R showed that it could be difficult to find a
correlation between the rainfall rate and the availability for a specific
reference pfd at Earth’s surface and the elevation could be the potential
impact factor in the determination on the rain attenuation level. 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),
for areas subject to high rain attenuation and areas not subject to high

rain attenuation respectively. Therefore, a detailed evaluation to these



values was required and this evaluation should consider the rainfall and
the availability in various cities in our county.

Some phenomenon such as attenuation by atmospheric gases and rain
and decrement in antenna gain due to wave-front incoherence in the
propagation Ka band, and the presentative probability models—
log-normal probability distribution, gamma probability distribution and
moupfourma probability distribution— to estimate long-term rain intensity
using measured data were presented. The techniques to mitigate the rain
attenuation, for example static compensation method, diversity
compensation method, adaptive compensation method, or adaptive

modulation method, were also analyzed.
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WA AZ 25 L AF WE 4 Adse F88 A% ¥l Ao
B39 A% BYSe] W W AT B BARE A0elD BYY
= 97

+ 20083 ITU-R SG4°] WP4A 3
d dx 2 BN NS ALGS & F At A AIFF4IF 3] (Radio
Assembly, RA-07)¢] ZAol| we} WEHdAFE A 2 Fig A9
o]go] /3 AF7} ITU-R WPLAE ol#EQon, E3] ITU-R WP4A7}
WRC-11 9JA] 11302 XA H 21 GHz Y WA Fo A3 o4
o] Aoz wAFUT. WRC-11 YA 1.13 & 21.4~22.0 GHz g}9&

ol &3t U £ HE A1, 3X Y99 HDIV W94 A8 A4 W

orS HET o Holn, FYAE 21 GHz Y-S o] &3 HDTV AW

& o9 Ts Y AYS R Foll dok ol wEt & thgolA Fagh

A4EA AEE A Fafjacle] Ha e A gk 243
1;_4

2. ITU-R X34 BO. 2071#& F8 /MA A Y&

ITU-R E3A BO. 2071[10]°1+= 173 GHz - 425 GHz W ¥S o] &3t=
PEAAA 2 AEAAANZ 2P, AdPa veEE, Wx g
o

g3 A%AY 5)e e Aestn o}, J1ed YR AEAol
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AYSAE g2 AAsta ok RRO| #3204 A ¢FshaL
Fa AEA LS olee} £

(1) MBI 7HE%E @ 99.7, 999 % (A7

27+ 1 99.7, 999 %9 AH]|X~ 8 %o zZ+zF 6.1 dB, 11.1 dB

(3) W=zH4] : QPSK1/2, QPSK3/4, TC8-PSK, 16QAM3/4

Qo] AYE niEro T WA BO20710AE F3Z 2 BE 39 I 1204
#4139 2 A2H AYS Vst A & 419 QPSK1/2E VRS
2 HAA C/N 23z Asnd ¥ 429 2t

¥ 41 21 GHz W5 AA == A4 A

Link parameters
Uplink C/(N + 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 TC8-PSK 16-QAM3/4

Required C/N 4.4dB 7.5dB 10.7 dB 17.0dB
Channel bandwidth (99%) 542 MHz 354 MHz 26.4 MHz 17.4 MHz

Case 1l
Service availability in a year by boosted 99.9%
beam (Rain attenuation: 11.1 dB total attenuation: 13.9 dB)
e.ir.p. nationwide 564 dBW 57.7 dBW 59.8 dBW 65.0 dBW
elr.p. boosted beam(-3 dB) 65.1 dBW. 66.4 dBW 68.5 dBW. 73.7 dBW

Case 2
Service availability in a vear by boosted 99.7%
beam (Rain attenuation: 6.1 dB total attenuation: 9.0 dB)
el.r.p. nationwide 55.1dBW. 56.4 dBW 58.4 dBW 63.7 dBW
e.1.r.p. boosted beam(—3 dB) 60.2 dBW 61.5 dBW 63.5 dBW 68.8 dBW

o]l 2 dB AL =& oz /MAT AL Aot

ITU-R SG4 WP4A %] 12} 3lolo| A A& F-euete] AQtdll st
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A5 7eS At £ Huxe s #d A E X]*—#Z—iii &
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Bast drte 94 E9sgon, Aute Seuet A4S Y3
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JE AYEAE Aol ATE AQEAE Ageln, B wuA AR 2
Ao AEHOE FX87]2 AA3HATH14]
¥ 42 QPSK1/29149] C/Nz & #H=wmtz

Classification Under rain attenuation atitr)llllg?ilou
Service availability (%0) 999 99.7 -
eirp. (dBW) 65.1 60.2 551
Channel Bandwidth (MHz) 542 542 542
Path Length (km) 37,500 37.500 37.500
Free space loss (dB) 210.7 210.7 210.7
Total attenuation (dB) 139 9.0 29
Receive antenna gain (dBi1) 386 386 386
Antenna pointing loss (dB) 0.5 0.5 0.5
Receive carrier power (dBW) -1213 -1213 -1203
Receive noise figure (dB) 1.5 1.5 15
Receive Noise Temperature (K) 119.6 119.6 119.6
Classification Under rain attenuation atii:ﬁgl o
Service availability (%o) 999 99.7 =
Sky-noise temperature (K) 2494 2273 126.5
Total noise temperature (K) 369.0 346.9 2462
Noise Power (dBW) -125.59 -125.86 -1273
Downlink C/N (dB) 4.3 4.6 7.0
Uplink C/N (dB) 24.0 24.0 24.0
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

3. ITU-R 93 BO. 1659 #& T8 /N3 AL W&

A1 - 3A oA 21.4~22 GHz o] AHEL =S Aastal l= ITUR

A3 BO1659[7]1 A S-2luet AM&dAe] 45 72 2 HDTV %59
2Hlo] gk AMula JFEEE AT 0.01%°] ATEHE
332 mm/hr & AL&3lgor}, A4 daEZE< ITU-R B P.837 olAE 50.6

mm/hrZ AiEo] glo] o] V|ELE Me A9 4 Fyg gl 7

4 9 21 GHz 98] AMul: 718 =5 EAste] o] iyt 23] wb

JETE ITU-R A BO.1659Z /A AL A3t o2 3 Sy
= R

ghol A o] Bt &l HDTV &4
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