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ABSTRACT

In this paper, we propose a timing recovery loop for Inmarsat mini-m system downlink receiver. Inmarsat
mini-m system requires a timing recovery loop which is robust in frequency offset and has fast acquisition
because Inmarsat mini-m system specification requires frequency tolerance is required of *924 Hz (signal
bandwidth: 2.4 kHz) and acquisition time of UW (Unique Word) signal duration (15ms).Therefore, we propose a
timing recovery loop which is suitable for Inmarsat mini-m system. The proposed timing recovery loop adopted
noncoherent UW detector and differential ELD which applied differential UW signal for stability and fast
acquisition in frequency offset environment. Simulation results show that the proposed timing recovery loop has

stable operation and fast acquisition in frequency offset environment for the system.
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End of data pattern 84bits
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A FAle] EAlshks A sl A]l el
W 37 s 4s g elem, vk S 9 &
A EA A olell gk AFgE FHAast I ole
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vprle]l TED 3ol Wigt 50Hz, 100Hz T3+ &
Al 27412 open loop A[¥] Ad5 Hlagk Zlolck
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.,] RN
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T
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0.1 5
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0.014
]
£
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o
£
£
g
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: : . . . . :
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—— Loop filter gain (G, : 1/16, G, : 1/32)
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A o AR Aeleh a3 seld ol
GE of5e] Aol AE A sy
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3.4 Controller / Interpolator

F3x Fele] £3-& 42 controller+ interpolator
= Aelgewn] A5 925 245k J3 3§,
glo]rl o2 detector+= interpolatorel] &J3] H-4%
AEES ol83te] eold ofgfel wd AsE WA
A7 PR A FTTE A Fo] Elo]n] H
< 3k AEe AE-S 23] Ho}. Interpolator=
piecewise parabolic interpolator®} cubic interpolator
7} dubdog  AMg=w)  cubic interpolator”}
piecewise parabolic interpolator H.r} Al ®ollx&=
Soraht HAbes) o siekw deld gl

a3 9% Ak W9 interpolatorell whE A
b A AE Aol 23 98 F31 cubic
interpolator”} piecewise parabolic interpolator 2.t}
PR AEE ok, A Al 24 89 9
Q13 4 9lowd, olel e 1 el shesle]
&ollA] f2l3t piecewise parabolic interpolatorE-
Agstaict 23 103 Al 1) 27 B =5
|45l piecewise parabolic interpolator®] %o}
FAjo)p

y(k) = gy (g =D)x(my, +2) + g, (1= g )x(my +1)

+(y DA = ) x(my) + g (g =1 x(my —1) (12)

oJ7]4 = fractional interval, m, < base pointS

vl e, 4,3 m, & controllerel] o]a) ZAX ).

7.30E-006

7.25E-006

7.20E-006

7.15E-006

7.10E-006
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7.05E-006 1 No frequency offset

7.00E-006 T T T T T T T

Eb/No[dB]

a2l 9. Ak W19 interpolatorel] whE A4} Abel
2] A5

X(MJ—») -

T o] ? + (k)
i,

12! 10. Piecewise Parabolic Interpolator -

V. ZFE 20| A3 4 3
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