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(57) Abstract: An Inmarsat communications down-link
receiver is disclosed. The Inmarsat communications
down-link receiver comprises: an analog to digital con-
verter (ADC) that converts an analog received signal to
digital and outputs a digital signal r(k); a first interpolater
that receives the digital signal r(k) as input and restores
the first data; a UW (unique word) detector that multiplies
the conjugate complex numbers of 1(k-1), which is to say
r(k) delayed by 1 sample, and the digital signal (k) to
produce a differential signal, and that uses the correlation
of the differential signal to determine whether it is a
unique word; a second interpolater that receives the dit-
ferential signal as input and restores second data; a time
difference detector that detects time-related errors in the
second data and outputs the time difference; and a con-
troller that outputs a symbol restoration central constant
and symbol restoration interval constant according to the
time difference; [Al] and the symbol restoration central
constant and symbol restoration interval constant are pro-
vided in the first and second interpolaters. Within the
communications environment that uses the Inmarsat Mini-
m system, data symbols may be sampled with reliability
from the received signals that are received.
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1 AE AAd rk-1) Az o] A Hago o= AE 4= 9low, 517] 9
Fora 6o FE T =
[109] [578+2] 6]
[110] B = B = 2T
D, (B)=r(k)r (k-1)=s5,,(k)s (k- 1) e +N(k)
[111] 1714, B3 ol A T (correlation) A AF-&5 = H| F 2 A S = 1]
A1 el %] 2FHs UW 2] & (known differential UW signal) & /d 351 ()2}
5 A3} 7] ADC(Analog to Digital Conversion)3}-o] A & ™, &} 7] o] 4235}2] 7=
xEst S 9l
[112] [578+2] 7]
[113] 4
D (k)= s, ()5 ,(k-1)
[114]  5F2) 63-F W A8 drgshd,
[115] Re[Dr(k)] = Re[r(k)] * Re[r(k-1)] + Im[r(k)] * Im[r(k-1)]
[116] Im[Dr(k)] = Re[r(k-1)] * Im[r(k)] - Re[r(k)] * Im[r(k-1)] ©] T}
[117] o] 7] A,
— S k.
S ()= 2 17+ (g =i-0)T)
?
o] al,
uw
e
= FAaldbe A 0-QPSK W X & Hjo] 2ml = 2135 o]t}
[118] 1714, N(k)+=
UL No—s " =Dty e ™ e s o n" 1) e T ) (k- 1)

24, AWGN©o|t}.
[120]  <75H2) 62 FZ3Pd, A7) Al ZF o] sl =
NEE 34§19 G o] ALkol meh WakehA i B4 e % 5
o]
[121] LL}EV‘% A8 AAFRL(303)0 4 EEEH = UW 25721009 8L 5179
b4 82 e 5 ol
[122] [_[.61-/\1 8]
[123] N-1 2

Z= 2[D(k)D Z‘(k)]\
=0

[124]
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= lNCOS(Z?IAfTs)+ 2 v ](k)] 2+ lNSiﬂ(szTs)Jr 2 v Q(k)] 2

[125]  UW HE7]210)09 &8 22 A5 A7t uwW Al g8 X¢ste 49 404
UW 25 Al 3ef Sl vl 2] ¢ ) s UW Al Z(known differential UW
Al

signal)& ¥ (correlation) g+ & gk-& Ve, XE A 27 UW A&
el D R e e e Zﬂaﬁi‘:} A2 fhe 7HAI A, o] & F5ke] UW A&7}
A7) Abs Al 23 =A] o H-F Adsk=t] o] & H Uk

k-

[126] o 7] A, kg of o] gl of A g o %i/]% ERE7) 98, k) Az AE ol
1o] 2} 714 31 A},

[127]  ©] A, N2 UW Al&o A o] E F=o]tf,

[128] o] A, vk)(Z, Vik) 2 V()=

e He
VUOZN) | 81y (k) S 1 (k=1)]
24, AWGNo|t},
[120]  Ebge] ol oo mpEw UW Al S Sl el A 9l gl
NEolnE, FANES HF AL NEE FAsH FAT 1§24 02 ADCFY.
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L?SL

Fzslo] By o] A
o afj A Ay gl

[131] S 4olA, X5 U E o #]| &} kmo] =] Wslako] nl &5 dB(U| A ') =
el Aoln], Y& 858 10025 g &gk Aol

[132] 45z, 2 3 o] dAA dd WE UW AE7]210)° o] 3k 4 -,
T30 F A IKHzE F71e AWGN(402)} 71314 882 AWGN(401)2] UW
= sHo] A2 o= zto] 7} §lo] s UskA e S & 5 Ut

Al A

>~

[130] Oléhlﬂ% Joll o] 2 UW A%71210)9] A5l

[133] A F7HA] 2 o] A Al eflof] w2 UW 41 5&7120)E AT sk3l Tt o] 8}, &
g o] A AJ ool M2 AAF HE7]E A gk

[134]  Z=5u g el AAjoof] mhE AlAf HE7]9] e o A gk ol

[135] Y A2 HE=719 St o 2, GAD(Gardner Detector) &L #] 552 o] A 4] & 2]
£ Bh9l(on time, %, 41 30] 1= A0 2 2434w s o MEY 5= A7)
ga) 4 e] & Bl els el £ Eelel S A S MEY N How
o]-& gk},

(1361 wehAAE A AR S E 2 E i A3 ok B8] o o
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FFe selai el
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. ' 1
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[164] & HLDU AP A el o] w2 F 32 ¥ (250)+= F Ik LAF= 6l HAYsh=

54 59 A5kE WAF] A9 AHEET 1714, T BE)(250)]
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