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A beam switching time plan synchronization method based on frame
detection time for beam—hopping satellite transmission systems

Jonggyu Oh, Deokgil Oh
Electronics and Telecommunications Research Institute
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2 =rdAe A-338 94 AF ALES 2837 A8 AFHoR ofFoA ok st W A9H B©HY
Z W (Beam Switching Time Plan, BSTP) &7] 7IH& Akttt At 712 Ao]Eo] o] Hzx REA
SF (super—frame) A& AHd & fydr FA BEodA A5 A$ T Zyd AZFo] dojur|7tA4
Adge A fFad As A% 3 Zyd AEo] AWWIA dEe ARbe o] &ste] BSTP §715 ©l&Th

1. A&

71 EAE ol8E AT A Aulx

Aol A, el FFHI oE Fd AdFAl
AuAE Azt o 1ANS ol&d JAEA
AulzolM= 94 gAA 7 dFel wAEH 3o
Bt gAA) 7 odely AFES st of A
ZHAAE W2 A B ARt o] ZRIAE A A9l
Fuglol wdsAl wAWel @dHe] Fuka AR A&
skob A7 €},

Space-Craft (SC)
N

z
rog«.m{x Demodulation module (FLD)

A =gl VjEEe]l wEoR AA Hx W-3Y
42 Fdste AAAS old #-dS A4 AAE s

Aystaw glck <" D> W-3F 94 AE AR
MEEE Yed Aoz, H-33 g4 dF AAdES ¥z
2% (Forward Link Modulation module, FLM) ¥ #¥dXA
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Al 2% (Forward link Reference reception Module,
FRM)o] $Agt= ACJE o] (gateway, GW), W-33
FA4E ste A4 (space craft, SC), 181 EX BEE
(Forward Link Demodulation module, FLD)¢] 9X3}= #A
grd (User Terminal) & 7A€}

-3 94 AE: AAHAE  AWHYA  F
Au| A9 $A, a8l 2+ AW A ddEs Wo] dE=
AlZko] A9 FAlFel| QA Aol Jhsstth ol e A

AJHE BSTP (Beam Switching Time Plan)o]#ty H29,
BSTP & o]#& A7k &9+ DVB-S2x Annex—E [1]9]
4% Super—frame (SF)& A& Zo] w9 (612,540
AE)oln 4 ¥l SF 425 A% F402 ALIAd

Beam Switching Window
—

#0 (Ref. T) BSW

4 coverages per BSTP
Num. of SF's for #0 coverage:
Num. of SF's for #1 coverage:
Num. of SF's for #2 coverage:
Num. of SF's for #3 coverage:

N N S

<13, 2> BSTP A

CIR. >4 BSTP 9 A8 £3 9lom, BSTP & %
1 A9 AMIAZ T2l 2 ANAE SF @919 W ADS
9wt #0 AWEAE WA, #1 AW e,
#2 AMYAE wepd a9 #3 AWeAs FENow
FASGT a2 AugAe] dgd e AREA
A5 (window)E BSW (Beam Switching Window) g}x
Ben, dAug 3 WA BSW £ #0 AvgA e dgEt #0
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AMEAE GW 7} YHshs AMEAZHA, GW & o|FE
FLM #} FRM o] $jA]3= AWl A] o]t}

E]EIIDEEEDEI:D

<79, 3> <%, 2>9 BSTP 2 A48 W-53 JAA u
BSW %2

<2, 3> <128, 2>9 BSTP 2 449 W-33 44
U BSW £#< vebd 29 e® BSTP A%
AN YA S 38 (circular) THete 23S Faps}

2. BSTP £7]9 HeA

-3 A4 71k A48 A AL"elA ¥ (Forward
link)oi HolHE ¢33 2 SNAow
GW s} SC 7+¢ BSTP &7|& 713 °]—r°1°]ﬁ st} of e
<. 4> 27 54 A FLM S 534 B9l SF A57F W-
3 949 T:‘rE AWEA BSW o Z&etes 43S L}E‘rlﬂ
At =27 -3 JENEEE Thsste] SF O ASE
AEehe 7§-r, A oA BSW o SF AlZ7}
Tl <2¥. 4>8) ol
AABES F7]E o] Fofof sttt

[‘ﬁ

w5 gor, BSTP §71% 3
#0 SF o] #0 BSW ¢

FLM
in Ground
Station

Forward link
Reference
reception Module

By BSTP Synchronization
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a8, 4> 27 BF A, FLM & E8i4 2l SF A7 W-
53 gAY tE Al A BSW o EZat= A8k (#2 SF 9
Hho s gals AZ3 #3 SF 9 ube] djgas AEo] #0

<

BSW o] =415& 4$)
ook GS 9 SC el 543 A Hazt 7] Wi,
, g Ads w9 E}%‘ A®E (time stamp) 9

A B olE 4 flth I¥EZE FLM oﬂ*ﬂ
2 EA AsE ®uyy, FRM o4 GW oA =dl
A& FaA A A FH FAls A5 E Ol%o}o%
oJel2 24tk a8lm o] oy odS FLM oA
= HA H“?;Joﬂ 7138k GS 9} SC e FE
RW F e AAdE eyl YA

2 31, GW & 94& F3lA
1°1°L Fla=

O o> 4o o iy
Mt ot S ol o rE IT
ol oF it o mlo

HO]— 3|

Counter & o]&3}¢f
BSTP %713 O]—Er‘f =

. SF % % FRM
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(2] eFqf, e494d, “H-3

A FAE AseA Tyl AEol WA FAE
Counter A 9 Az #HA HE: £ ZFJ HEo
goju}71 7441 9] Counter B & o] g3afo], BAS #|Fof af=
ANy C BE DS 243t Aot}

230 MHz 9 A& £EE A8 73 1 SF Zeo] 4
ZY9 AZel deasg &y (720 A48 £ 2 AW over-
sampling rate oA 1440 WZ)9 Zo] [2]+& O}EHQP 2t

r4°

1 SF Zo]: 612,540 x (1.0/230%1076) = 2,664 us (1)

1/2 SF 4o]: 1,332 us 2

ZYY AE A, Bod &g ol ok 6 s (3)

<I¥. 4>dAE FRM ©] $AshHs BSW (@0 m

FAD = #2 SF 9 SRR gho] digsts AL 9 SF #3 9
HARHE e EsHDL st Mo FAHE 43 7}140}3 aArt.

olglst 4 x7] BSTP w718 ©lF7] f8 S48} st

AIZEC 9 D & ofelgl Zo] AT 4 9tk o] w, 944 RTD

(Round Trip Delay) A7 250 ms o aldactn 744 sk}
AME = AEE B 7H-H "(tick) &2 #Ag 4 9t}

SF 441 & Correlation peak ©] AZH 7|74 A= AI7F A:
250 ms + 3x2,664 us + 3 us = 257,998 ps (4)

Az d¥ 74E 3 Correlation peak ¢ AZEH7|7HA Ag=
AZF B: 1,332 us + 6 pus = 1,338 ps (5)

RS dH ok st= AlZE C A — B = 256,660 us (6)

BAS d|FH ok 3= A2 D (RTD AP:A-B =
256,660 ps - 250,000 us = 6,660 (2.5 SF) us (7)

FLM ©JX+ FRM oA 4 49 Aitd C E£& D 9
st AlZEE SF 54l Eloly & A3k BSTP 718
ol& & it}
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