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Conceptual Design of GK2A UHRIT Broadcasting using DVB-S2
Durk-Jong Park*, Hyun-Su Lim**, Sang-Il Ahn***

Abstract

In the communication between satellite and ground station, data rate can be
determined from the data volume and required transmission time. Increasing data rate
can be limited according to the available bandwidth. For the reason, it has been
popularly studying on high spectral-efficient modulation scheme in large volume data
application such as digital video broadcasting service. This paper presents the
conceptual design of UHRIT broadcasting in GEO-KOMPSAT-2A (GK2A) mission by
using DVB-52 standard. Based on the recently determined data rate, UHRIT bandwidth
was calculated at the various modulation schemes and code rates of DVB-S2 standard.
Receiving performance of global user station was also evaluated thorough link analysis
by considering that user station is located at the edge of beam coverage. Finally,
maximum data rate was analyzed in a situation that COMS HRIT bandwidth should be
alternatively applied for UHRIT downlink.
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&) WA (pre-processing)S F33 F thA] 9
Hom AEstel AxHow 94 F4 el
BARGA del A AR dEHUE Bl
UHRIT  (Ultra High Rate Information
Transmission) Hlo|¥ W& ezl St o
R R LI e o e B B G L =R
HRIT/LRIT  (High/Low Rate Information
Transmission) W53 FAFIH. 3HA 9 AMIZ}
55 714 dolHE W 940 Hste] B
Z doly Ade F7b dFsiA w7l wEol
UHRITY d©lolg =77} Hlfﬁl&l Oi Z7}8
AT AL 28 dlEE s S
AFEE7r a7dq. 0113?5& el A
He t9Ee apel Hol T Al
bt

U‘:
[

T =
A7 EAE = o ol¥d +
A& 27 s L8944 35 A4l
A= RHCP (Right-Handed Circular
Polarization)¢} LHCP (Left-Handed Circular
Polarization)®] #3} # AEE AHEFOEZH
AEEEE 2] AAdsks &35 25 F AL
7,53 S B B9 A e

H F AE S Hastetr] f& A E
A 7= 4%6}04 1&0 8 HolHE A3}
Aot Bloelg@d g ve) 2 WgE Ad
oo A WEWE BE3 NAF a8 S

71

Adshe e de] ATEa ok ol
W Foll 4% g FeA HDTV

(High-Definition Television) ¥14 YA€
FolAM=  olu]  DVBS2 (Digital Video
Broadcasting - Satellite Second Generation)©]
EEow AHo &9 Fo A FAA=s
9199 UHRITE 714 ©HlolEE HFFoR
A9 9o g 28 uplink F3H4 o
%l S-Band (2025-2110 MHz)¢} X-Band (8175
MHz - 8215MHz)& 53 Ad=olA Aoz

T ———
25 XH==ERY UHRT S41 g A

O
<
P
n
nNo
fH
HH
njo
jila)

A%3A Eo S/XBand BT} Fo4l Ee
doge gwsd ¥ 54 4 880 A4
C AR A% 49 &4 g Foz uAz
gsiok she BaAel oJa) et gl A
Stk SBandsl FS @A v AAE 944
#AGoE TPl AgHI 9om X-Bande]
9% AANE 949 4 s gAA 8o
2 29e dHHE A w0

gt 43S 18T o I GEHLEA 3%
U 55l E Ay Fakg E2E F3 ol
B HEo] oid th9F &0 % DVB-S2S
o] &3t UHRITAIZ 9] AEo] ¥ AFPFs & &
Atk Fa =, 20159 1029 AL o gl n=e]
kA 717914921 GOES-R  (Geostationary

Operational Environmental Satellite R-Series)¢]]
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Code (bits) (bits) (bits)
1/4 15928 16008 192 48600
1/3 21328 21408 192 43200
2/5 25648 25728 192 38880
1/2 32128 32208 192 32400
3/5 38608 38688 192 25920
2/3 42960 43040 160 21600
3/4 48328 48408 192 16200
4/5 51568 51648 192 12960
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8/9 57392 57472 128 7200
9/10 | 58112 58192 128 6480
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Nt = Symbolx(DFL/64800)xS/(5+1) (1)
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downlink®= & Az Qo] wz} 85=

Mode Sp.elctral e
Efficiency (MHz)
QPSK 1/4 0.49023 79
QPSK 1/3 0.656448 59
QPSK 2/5 0.789412 49.1
QPSK 2/3 0.988858 39.2
QPSK 3/5 1.188304 32.6
QPSK 2/3 1.322253 29.3
QPSK 3/4 1.487473 26.1
QPSK 4/5 1.587196 24.4
QPSK 5/6 1.654663 234
QPSK 8/9 1.766451 21.9
QPSK 9/10 1.788612 21.7
8PSK 3/5 1.779991 21.8
8PSK 2/3 1.980636 19.6
8PSK 3/4 2228124 17.4
8PSK 5/6 2478562 15.6
8PSK 8/9 2.646012 14.6
8PSK 9/10 2.679207 14.5
16APSK 2/3 2.637201 14.7
16APSK 3/4 2.966728 13.1
16APSK 4/5 3.165623 12.2
16APSK 5/6 3.300184 11.7
16APSK 8/9 3.523143 11
16APSK 9/10 3.567342 10.9
32APSK 3/4 3.703295 10.5
32APSK 4/5 3.951571 9.8
32APSK 5/6 4.11954 9.4
32APSK 8/9 4.397854 8.8
32APSK 9/10 4.453027 8.7
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Data rate 31Mbps

DVB-S2 2= 8PSK 2/3 = &

S-Band/S-Band,
S-Band/X-Band,
X-Band/X-Band

13m for S-Band Uplink,
54m for X-Band Uplink
6178 dBW for S-Band
Uplink, 66.10dBW for
X-Band Uplink

Uplink/Downlink
Frequency

A on-board 4! 0.42
shelut =17) em
o] A _ EN|

g ag on-board %4l 100W

0.42m for S-Band, 0.16m for
X-Band (Global Service® 4
3 W AW A FHo] AHE
A 2l Ve AR A
oA EL 1025 #&3te A
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Uplink$}  downlink<] C/NOE‘ H] 2 5},
S-Band up/S-Band down<®] 7% uplink®] A
= EIRP (Effective Isotropic Radiated Power)
Fo]AY YA on-board®] A tHIY AVE
S7kke Aol Ha vplS woled aRHYS
¢ 4 9t} S-Band up/X-Band down¥} X-Band
up/X-Band down?] A% ¥4 on-boarde] 44l
EIRPS & AU AHEA O]'E“L]'-'] 3712 <7t

i o o>'

E 4 UHRITEl Up/Downlink Fob=of = 213 &4
Z 2} (99.9% rainfall rate 1124)

S-Band | S-Band X-Band
Up/ Up/ Up/
S-Band | X-Band X-Band
Down Down Down
Uplink 83.72 83.72 86.88
C/No [dB]
Downlink 84.50 81.14 81.14
C/No [dB]
Overall 81.08 79.23 80.12
C/No [dB]
Link 1.02 -0.83 1.35
Margin
[dB] @5.4m
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E 5 dez|et /Mol | -Band HRIT thed (5.2 MHz)
g2& Al M= = Data Rate &H&
Available Link uf S]Bo ot Y
Mode D?;Zbrast)e I\/[(Zlgg)in 9 t:fl—LC:,E/T —?7) |
m
i (dB/K)
QPSK 1/4 212 14.28 1.89 1.5
QPSK 1/3 2.84 13.17 3.00 1.7
QPSK 2/5 3.42 12.23 3.94 1.9
QPSK 2/3 4.29 10.93 5.24 2.2
QPSK 3/5 5.15 9.70 6.47 25
QPSK 2/3 5.73 8.83 7.34 2.8
QPSK 3/4 6.45 7.90 8.27 3.1
QPSK 4/5 6.88 7.25 8.92 33
QPSK 5/6 717 6.75 9.42 3.5
QPSK 8/9 7.65 5.73 10.44 39
QPSK 9/10 | 7.75 551 10.66 4
8PSK 3/5 7.71 6.43 9.74 3.6
8PSK 2/3 8.58 5.31 10.86 4.1
8PSK 3/4 9.66 4.02 12.15 4.8
8PSK 5/6 10.74 2.58 13.59 5.7
8PSK 8/9 11.47 1.24 14.93 6.6
8PSK 9/10 | 11.61 0.95 15.22 6.8
APSK
16APS 11.43 2.96 13.21 54
2/3
16APSK 12.86 1.72 14.45 6.3
3/4
16 APSK
6APS 13.72 0.90 15.27 6.9
4/5
16APSK
14.3 0.32 15.85 7.4
5/6
16APSK 15.27 0.96 17.13 8.5
8/9 ’ ’ ’ ’
16APSK
15.46 -1.20 17.37 8.8
9/10
S2APSK 16.05 -0.80 16.97 84
3/4
32APSK
17.12 -1.71 17.88 9.3
4/5
S2APSK 17.85 -2.35 18.52 10
5/6
32APSK
19.06 -3.76 19.93 11.8
8/9
32APSK
19.3 -4.12 20.29 12.3
9/10
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