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ABSTRACT

In wireless communication systems, the received signal power is highly fluctuated by distance between
transmitter and receiver and by mobility of the receiver. For the single carrier systems, since the received signal
is demodulated in the time domain, automatic gain control (AGC) operates to keep demodulator input signal
power constant. However in high adjacent channel interference (ACI) environment, because the conventional
algorithms cannot keep the constant signal power or cannot prevent the saturation of analog-to-digital converter
(ADC) input signal, the demodulation performance can be degraded. In this paper, we propose a new algorithm
to enhance the receiver demodulation performance by using ACI power in high ACI environment. The proposed

AGC algorithm has better bit error rate (BER) performance than conventional algorithms.

¢ First Author : (ORCID:0000-0001-7579-0340)Department of Electrical and Computer Engineering, INMC, Seoul National
University, windoom@snu.ac.kr, SH3]<1

* (ORCID:0000-0002-3946-0958)Department  of Electrical and Computer Engineering, INMC, Seoul National University,
jsno@snu.ac kr, F413]<]
= E 1 201811-356-A-RU, Received November 6, 2018; Revised December 10, 2018; Accepted December 21, 2018

22

www.dbpia.co.kr



A A el 2 #AelA 2

beah 74 Sl AxwE 8 2R AE ol5 Aol 71

I.M E

A5 FAHE AlE AT D] Aole]
Al sk, 4171e] $49) Fol S8 warle] 41

(analog-to-digital converter, ADC)oll4] 43}A]
SFA18}  Alg(quantization noise)Z | ae
(clipping noise)e] B3}l H|E S F{-E(bit error
rate, BER)°] 371 ¢ Slth 2 o5 Ae7]
(automatic gain control, AGC)+= Al Al%2] =7]&5
FHsle] 1 A EHRE 7PH o]5 557 (variable
gain amplifier, VGA)®} #1342 ZF7|(low noise

& a2 olgW AT ohdEa TN W]
%
pzs

amplifier, ~ LNA)S  Aojgtoax EHx7]
(demodulator)el] JH = A5 F7)71 A==
skl

214 Ad 7Hd(adjacent channel interference, ACT)
o] T FHellA Aol i s wieks weEhA] o
< 71F AGCH] 7% At 2R Als 5o
sl Alse] Fdo] vhubd = glow, o] <l
A71e] Bz Aeo] A3tk B =ielxe Tl vt
%lsingle carrier) F-41 £41 Al ACIS] =
71l w2k AGCE] ©|5(gain)& F7H 0= Alefsh=
714S Agshs A2E AGC daEES Algksh,
Alokshe BAlS- E5) ACIV} 2 752 A% 43t
WAEk = glck

7rekslel ool ukgal A AlxHle] $A7]
25 I8 1ol AXBlsiek 71A= FAl71elA Wx
(modulation)® A%+ "~ A3 ZE|(pulse shaping
filter, PSF)E &3 F vtAd otz Wib|
(digital-to-analog converter, DAC)E A Ad
(channel) & Xtk 417]19] glevte] 71252
$A Alsok ACIZE v A Sal=e, Hoh w7t
92~ #F-2(additive white Gaussian noise, AWGN)®]
tiafAle). 52415 AlF4= VGAIA S gain Alei7} 5
% ADCel| 9]3)] tAd 4ls = wgheck Wk o
29 A3 #|Y DE](low-pass filter, LPF)ol| 2|3
FAlsaAl b Y ol9]e] AEE AAY F B
Hotp oju e FuRsE o553 <(wide-band
code division multiple access, WCDMA), 15 3}3k
)71 *S+high speed downlink packet access,
HSDPA) 5-¢] 3A41tH(3rd generation, 3G) EAldlA&
E 2= FE(roll-off factor) 0.22°] F~ A3 FEe}

LPFZ FE #o|== FA}Ql(squared root raised

Pulse
o Modulator » Shaping o DAC
Filter

Air
»
Channel

Noise

VGA

<«<— Demodulator #—— LPF & ADC [«
(+LNA)

S8 1. ek sl W) S Az
Fig. 1. A simplified system model of single -carrier
communication system

cosine, SRRC) LEJE AR5, 2 =ollA = o] &
A3ttt

B S v o] ALk TRl 7]E
2] AGCE~] wi3le] dolrar, o] WAES] ACIel
23k A% G932 AR} mAbellAE ACI2] =)
£ aE3l 1 Z7]E FPH R BARE AGCE
Algkelel VAl A A7 E4) #lgksl AGCS
FAE dSR e Z VAol ARS AlA

. 7IZ9| Xt= 0I5 Hlo{ 7|8

£ AolM s 7182 AGCe Histe] avight 71y
Sl A #AE Sl ol Astel 29
F3)3k= 12 H|E ADCE refslslon], F7F49l &
b Aol WhAEA] etk 7HgEelt) Alse
=717k 1 ¥|E®iy) AF wvih Alse] 3R
(signal-to-noise ratio, SNR)°] 6.02dB %] ZolzIt}?,
64 23 #1E ¥ ZF(quadrature amplitude modulation,
QAM) W4]9] 73-9- BER 10 7% AF3517] $18] SNR
18dB7} G 83}w, o]i= 3 Bl Eo| slgsir]. & =l
A= Ade] 343 WsEAY 7Hle] Axp] 54
A ARk A ARE o5 Aoz} o]ef mhEA] vk
32 & 7495 winlste] o Wi(margin) 4 W] EE T
gt} HEA R AE o] 5 Alofe] A A (set
point)& 7 H]Eo4] F-E(sign) 1 H]ES Al¢]gk 26
AH o2 AA s

71 AGCel| i3l 752 o] 5 Alo] F22o] A
& 7Nl st AF-E AFste] o5 Ale] o1 Al
52] 91 disted= ek edokeh et 2 =
o= ACIolgl= 845 efska Q7] el
ACIS} o13Hdo] 71 =& LPFE 750 = ZH §)
H A5E oY A5 R o83k AGCE 7| W4 1,

23

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-01 Vol.44 No.01

Jele] 24 Ales oY A=
= ] 22 wEsln)

I3 AGCel|A] Al FZ(control loop)”} HX
gain ol =38t o] 5 XA} Alell(steady state)2] H-3
e A o5 Ale1719] F= o]5(loop gain)ell
ofa] WMEARE £ =ellxE ACIZ} Sl AWGNe]l
~1e] s -‘ﬂﬂ‘l% 4?'4"’ 7] el 22 o] 5
= ARFRFE HBx Aol Follrh 1y A2 3t
< A9 3 JZV] Xﬂé el 27|17y ke
7BF AFE o5 Alel7]7} A9 A= Zoprhzt
(acquisition) 2 A|7to] AejA 2 A7t FoF Bx
s A3t AleAl AE. o2’ A= 2 =
2] e WS oA, 2 T o] 5ol whE
2y AAEellAe] A5 7t AR 1 2fe]r) vlnlsle]
o] 5%

S % o]88= AGCE 7]

i o, 7

(K

)
F{F
N
Y
on:
1>
I
-

N
ru
4

o
[\S)
9
N
E
%

oF5 Al o] el Y2 ALS. g, (m) o)
Gk ANE WFele] n WA A FFE 0,(n) & 7
Eiz=1

1 X
a, (n) = B E yipﬁn(]%n-i—m) (€))

m=1
o] %] Zlog) T4 kS The Al o] o] 5
10‘1"] 7]% ] longef oﬂ/q w jl): '?‘»Y—L- o]“:lz‘ as

Folol 3k A7) g b (n) & FRTE 71

x(m) VGA 1 Xapcin(m) YipFin(M)
—@ ADC LPF |~ Demodulator [—

‘ v

M
1
102 W Z Vippin(Mn +m)
m=1
a;(n)

—log;o()

oo [ e 1) e %9
. ?

Loop gaina 10850 Ref

3% 2. 7128 AE 015 Ao} A 19] TR
Fig. 2. The structure of the conventional AGC algorithm 1

24

Refe Bx% 3= 44l Ale] A4S ot
by (n) =a - {log, Ref—logya,(n)} ?))

o] 3= ok A3t 2ol n WA gaind} WAl F-
(n+1) WA gain G (n+1)°] Hch

G (n+1) = G,(n) +b,(n) 3)

2 whglal o] 5 ghe Thew) o] AlY whelE
ke F VGAdIA 9lE AlEe} FelAlch

G (n)/2 (4)

ZRARE Fze] FAE Ve el E sl

22 7|2 ¥4 20 ZH F342 X3 o|S Ho|
o| Yoz olgshs WA

] 24 A5 2715 APl fAskES &

2ok 718 WA 29 FAERS T3 36l AlAs S
o, Al EEe vt 2k

AP EEHe 71 W 13} Bedake, ok A

o] 917 Al A¥e 7 AGCe] 1 Alsvt 2

Bl 8 AZ ypp (m) 2 A= n WA A A

T# ay(n)= TRICh

mm&

X
ML

-

1 X
02(”) = B E yiPFout(A/jn+m) &)
m=1

o] gt Z(log) W9 FHE TR A3} o) o)

YO& | Xapcin(m)

x(m) @ : Yrprous (M)
— ADC » LPF s Demodulator —*

M
1
107 % Z VEprout (Mn +m)
m=1
a(n)

—logio(-)

Gy(n) G,(n+1)

by(n)
= |

Loop gaina 10gio Ref

J8 3. 7]1&9] s o5 Alel 7IH 29 2=
Fig. 3. The structure of the conventional AGC algorithm 2

www.dbpia.co.kr



A A el 2 #AelA 2

bk A A AR A8 AZE AE o5 Alof A

Ao1e] 719 logy,Ref A W F F= o5 0%

B3l F2 $A7) 9 b,(n) & Tk
by(n) =a - {log, Ref—loga,(n)} 6)

o] Fh thi At 2ol n A gain} H3Al F
(n+1) WA gain Gy(n+1)°] Hrh

Gy(n+1) = Gy(n) +by(n) @)

27 w9]el o5 g okt o] Al HelE
HEE F VGAIA o1 Alsel el

(n)/2 (8)
23 oln A 7io| 2 BHOIM 71E WA 1
=] o

=o R
| HE 272 45 &4

Z A 7 7] 71 W
Al gt A S Sl AmS)AlHe R
(quadrature phase shift keying, QPSK), 16QAM,
64QAM W x WS o]g3le] o] whAle] BER A5
< 7Sl om, o AE wix uhdl wel 17 4,
5, 691l AABIATE A% B71E e o ACT AY
FABtaAL Sk Al vlagh Al A13HS- o
t}.
71E WAl 18] 739 a3l Helw wpe} 3ol
QPSK®] 7% ACI 25dB, 16QAME] 7% ACI
-15dB, 64QAM®]| 7-%- ACI -20dB ©]4}}l 73-%- BER
= B e S L A o 1 i S Rk e g R
A AdeelA] ACIS] =7 17F b 75 2 Y
AZE AIA FAIBI=E A= AGCH] 23|
ge] 59| Ysh= 2350 377} 74350 Eick =
g Fe] i Ase| =7|E A F418= AGC
£ o83 7% ] F Alse] =71 vAlsH =
98 ¢ 7] el Akl ARZF A 9l
QPSK 9| A9+ ik 2 ACI 3N s 93}
7} FAEA] o= vk, 3 X1Fol| 2F AR}
A 9= QAMS] -5 wl-g- w]ekgk ACIeY A=
A5 A3l wbAggkel
71 WA 29] 739 QPSKe] 73$- ACI 24dB,
16QAM} 64QAM2] 73-$- ACI 23dB °lAal 7%
BER 3P} =) Alskax) she 2139 =27]
= G Al 1A A Ase] =707 S
A5, de] F4 235 AP FAEES B2k

o o

N

=1
©

=
Py

=
[

103 | [—6—No AGC

— 3 — Alogitthm1: ACI power 254B
— 4+ — Alogirthm1: ACI power 30dB
i — & — Alogirthml: ACI power 35dB
10 — % — Alogirthm1: ACI power 40dB |’
— & — Alogirthml: ACI power 45dB
—— Alogirthm2: ACI power 24dB
5| |+ Alogirthm2: ACI power 25dB
10 —a— Alogirthm2: ACI power 2648
—k— Alogirthm2: ACI power 27dB
—&— Alogirthm2: ACI power 28dB

Conventional uncoded BER

o 1 2 3 4 5 ] 7 8 2 10
BN, (48]

J2l 4. ACI} 2 37¢l4] 7]& AGC] QPSK BER A%
Fig. 4. BER performance of conventional AGC in high
ACI with QPSK

100

b=

=
fa

=
&

— 8 No AGC

— 3 — Alogirthml: ACI power -15dB
— + — Alogirthml: ACI power -104B
— 8 — Alogirthml: ACI power -5dB
— % — Alogirthml: ACT power (B
—s¢— Alogirthm2: ACI power 23dB
—— Alogirthm3: ACT power 248
—8— Alogirthm2: ACI power 2548
—— Alogirthm2: ACI power 26dB
—&— Alogirthm2: ACI power 27dB

=}
IS

Conventional unceded BER

=}
&
++

4 5 6 E: 8 9 10 1" 12 13 14
BN, [aB]

33 5. ACI7} 2 376l 71& AGC9] 16QAM BER A%
Fig. 5. BER performance of conventional AGC in high
ACI with 16QAM

10°

-1
10 E

o ke
]

-2
=10
b5
= 1
@
= 102
g —&— No AGC i)
2 — # — Alogirthml: ACI power -20dB
o i + — Alogirthml: ACT power -15dB A
£ 107 |— & — Alogirthm1: ACT power -10dB N
o — % — Alogirthml. ACI power -3dB

—— Alogirthm2: ACT power 23dB
5| | Alogitthm2: ACI power 248
107 —&— Alogirthm2: ACT power 25dB
—— Alogitthm2: ACI power 2641
—&— Alogirthm2: ACI power 27dB

8 9 10 1 12 13 14 16 16 17 18
E /N [dB]

I;"' o
a2l 6. ACIZ} 2 33604 71& AGCS] 64QAM BER A%

Fig. 6. BER performance of conventional AGC in high
ACI with 64QAM

25

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-01 Vol.44 No.01

= AGCel 93] ADCO| i A5 z7)7} 718t
25 Aol Svec) FElse] WAE] 7=
s A3t A A oo, FEle] WAshs
ARE s gyt WHAE] wistel azEskar 9l
= A 7HA] #ix ubrle] mE wls=gl 7] ACI &
Aol A5 dspr} kA=

. Moksk= XkS 0I5 Mo 718

A Al Ule] 7| vk FollA] E|e] &
Y ASE o|8she 7]E W] 29] Adge] Wiz
o Atle] g Aes ARtk RS el
< slrk ohk, QPSKE 739 71 W) 18 A-8st
7d9- ACI7} 25dB t] 2 33717 A A3t glvh
= s I 5 glrh wEhA 2 el vl
A IAAQ] 5L Hol y]|E Al 28 suEoR
B Gl BE A tid s e A
S 532 gtk Aok AGCe] FREE I 79 Al
Alslglond, 71224l Fake 7| 2] 29} FdElc)

o°
Tgt} Feol| AwslA = ACI HE7](detector)d] =
4 GplH ay(n)S) og) B9 RS M F
log o Ref ol © sizIck

bpmp(”) = a{logwRef + G;ffset —logpa, (n) } (&)

o] #Z vha A3t 2] n WA gaindt HalAl F
(n+1) WA gain G, (n+1)o] Eck

‘prop

Gprop(nt1) = G, (n) +b,,,,(1) (10)

VGA

x(m) Xapcin(M) Yuprin(m) Viprou(m)
7@7 ® ADC |7 — LFF D a =

M M
O LN . 1N .
102 w1 2. Ve Mt m) o ) Yippour(Mn +m)
m=1 =

a(n) Act az(n)
Detector

—logyo()

Goffser
Gprop(®) Gprop(n+1) bpyu,,(r@
ﬂz ﬂ} « i

Loop gaina logyo Ref

123 7. Alksks AR o5 Ale] 7¥e 2=
Fig. 7. The structure of the proposed AGC algorithm

26

0.6

ACI power -10dB
0.5

4
0.4 ACI power +10dB

0.2

—e—E/N_-o0dB
—— E/N_=5dB
—— E /N = 10dB
et I:h.'l\' i 15dB
| E/N, = 2048

01

0 5 10 15
Power Ratio LPF, /LPF_ [dB]

T2 8. LPF 154 Az AHue] ok &5 2= 3
Fig. 8. PDF of power ratio between LPF input and LPF
output

27 w2]el o]5 ke ofea} o] A wg=
H3tE 5 VGANA ™ A5} FHalixic)

G, .
xADOin(m) Zm(m) .10 rop(11)/2 (11

TR Holiz nie} o] 7]E Falel tisle],
ACI 7%7] (detector)”} S =gl on, =2k o2
3} ek W] ol AlEe] 27] 0y (n) 2 A @S}
Zo] 78t o] gt A (Dell 23l szl e =Y
Az =27] a/(n) Aol BIES E3 ACI®] =7
r(n)E& vhgat 3lo] 73l

r(n) =10 - loglo{al(n)/aZ(n)} (12)

ACI -10dBY w9} +10dBY wje] &5 Hx gk
(probabiltiy density function, PDF)& 13 8¢l #l|A]
sigick glellA Mol wle} o] ACI} 2R 34
o|4]2] PDF 222 Eo] ACI7} & 317¢l|4]2] PDF
SN Eat gels] FEEch

°]5 olgsle] ACI A 10, 20dB&l FH7elA]
PDFe] 319 1% A& vebll= siRkdower
bound)¥} ACI A& -20, -10, 0, 10dBS! &7 <llA
PDF2] 29 1% AAe vehls A3k (upper
bound) & /N, w2} 18] 9o EAlEkc)

15 9efx1 2} ko] 20dB o]’de] ACIS} 1 o]3}e]
ACIE T3 5 glok mebd 345 AT =27]
r(n) 15dBE 7522 4% 3t ®r} =39 ACU}
St gebsba, o] vt zkowd ACIZh Abetar et
gk

r(n)e] Z71el| whet A43] Lz (offset) G,y

set

www.dbpia.co.kr



/o]xd Ad 7],&-!0] El %]—730]]/(—] o}

r—{n

1__

o5 Ao} 7]

60
BOf — — e e — = — =
=
=
LZa0 e S o eeitetrumdines.
) | T e Ipper bound of ACT -204B
= ——+— Upper bound of ACT -10dB
= —8&— Upper bound of AC 0dB
= 30 —— Upper bound of ACT 10dB
] — % — Lower bound of ACI 204
g — % — Lower bound of ACI 304B
= e s e
L]
]
3
5
&
"D:‘—\—*‘———B——ﬁ___n
\‘K“_ £
. ,
0 2 4 [ ) 10 12 14 16 18 20
E /N [dB]

J2 9. LPF <159 Als Adyu)e] ekt skt
Fig. 9. Low bound and upper bound of power ratio
between LPF input and LPF output

9\11:]' G:Jffsefoﬂ U;]-
Akl Gypo®] 24B2] 7
nich aeid

= T'(n) ‘,] 37]%
GJffSetgl %7:“"5‘ ]‘,]—%31}‘ 7‘151.-0] 1/}_]:/]_

(n) > 15
(n)< 15

24,

e = {2 (3)

r
r

Al
=

Iv.

@
Agksli= AGC HHle]
MATLAB-=S- ©|-§-5}] BER 4]
v, o]5 $I&k APAIRE A2 & 1ol AAEIAEL
712wl 29} Agksl= WY BER Aeg
QPSK, 16QAM, 64QAMoel| thale] =als}el on] W
Z ¥halof] wlg} 18 10, 11, 129 A3}k QPSK

& wol7] I3}l
H71e Sasiglo

/K
=
)

E 1. A& dlehelH
Table 1. Simulation parameters
Parameters Value
Channel AWGN
Modulation QPSK, 16QAM, 64QAM
Ref 26
anfset 24dB

QPSK 0-10dB,
64QAM 8-18dB
SRRC filter with roll-off factor
0.22

Conventional AGC: 24-27dB
Propsed AGC: 25-50dB

16QAM 4-14dB,
BN, Q

PSF, LPF

ACI

10%
WD4§
102 PP PERETEVEs (CETETTS YRR
I
= —_
2 — O NoACI Sl p
B 1073 | |— % —Conv. Alg. ACI power 24dB
2 — + — Conv. Alg. ACI power 25dB
5 — & —Conv Cl power 2648
— % — Conv. Alg. ACI power 27dB
104 | [— & —Conv. Alg. ACI power 28dB
—— Prop. CI power 2548
—— Prop. C1 power 30dB E
5| [P CI power 35dB
10 —%— Prop. C1 power 404B
—<&— Prop. Alg. ACI power 45dB
—#— Prop. Alg. ACI power S0dB
108
] 1 2 3 4 5 6 7 8 9 10

£ N, [dB]

a8 10. AC} & 3¢l 71& AGCe} AlgksHe AGC
2] QSPK BER A%
Fig. 10. BER performance of conventional AGC and the

proposed AGC in high ACI with QPSK

10°
10718
102 k
=1
|52 )
=}
= g 5 ] i
210 — 3¢ — Conv. Alg. ACI power 23dB
5 — + — Conv. Alg. ACI power 24dB
= — & — Conv. Alg. ACI power 25dB
T 4| | * —Conv. Alg ACI power 2608
107 — € — Conv. Alg. ACI power 27dB
—3¢— Prop. Alg. ACI power 20dB "
—+— Prop. Alg. ACI power 24dB i
5| |5 Prop. Alg. ACT power 28R
1077 F | —k— Prop. Alg. ACI power 32dB
—&— Prop. Alg. ACI power 3648
—#— Prop. Alg. ACT power 4048
106
4 5 6 7 8 9 10 11 12 13 14
BN, [4B]
T2 11, AC} 2 364 7]E AGCe} Aljksh= AGC

2] 16QAM BER A%
Fig. 11. BER performance of conventional AGC and the
proposed AGC in high ACI with 16QAM

102

—B— No ACI
— 3% —Conv u.. ACI power 23dB
— + — Canv CT power 244B
— 8 —Conv
— % — Conv
— & — Conv
—e— Prop.
—+—Prop
—&— Prop
—— Prop.
—&—Prop
—#— Prop

Uncoded BER

CI power 25dB
CI power 2648
CI power 27dB
ACI power 20dB
ACI power 24dB
ACI power 28dB
Cl power 32dB
ACT power 36dB
ACI power 40dB

Alg

Alg.
Alg,
Alg,
Alg,

BN, 14B]

a8 12. AC} £ 3¢l 71& AGCe} AlgksHe AGC
2] 64QAM BER A%
Fig. 12. BER performance of conventional AGC and the

proposed AGC in high ACI with 64QAM

21

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-01 Vol.44 No.01

2] 7
443l 4% BER Aes Holw s 2
3lem, 16QAM2] 79 13 113} o] ACI 32dB
7HA] wlag oPgAel Ades Helcth 64QAMS] 7
9 73] 129} 7o) ACIY} $l= 3T TsE AS
el A= geld 5 9o} ACT 32dB A=t
A 71 WA 260 w)Ele] Ao RS Rl 5
Ak

7]& WAl 29] 79- LPF 4 2359 =7]5 4A
A FAE =S T2 watell, ACI®] =717} A
A4Z LPF 13 A58 z7|= A Ak ole
ACI7} 20dB °]ide] == 274 ADCe| 229
ks fisle] BER Aol dstE= Aolm, At
Sk WhAle] g o] & vlddel WAE 5 == 7}
gk ezl of vk FE|e] o A5 F7]E Fol7]
wjitoll ADCollA] A= Z=]9 S
o]ck

%, 23 1091412} 32o] ACI 35dB 74| H]aA
Qg

Zol= A

v.2 B

B =ellMa= ACIZL 2 3 ell4] 71 AGCe] A
L a2 sy, o2 2usly] 98 ACI-"% Ex
T FAL, I 3S ol gdte] Tz oSS 24dst
= AGCS Aljksiodr). kel wisl Al2slelA LPF
o] sl Al =7)9] vle-S Bste] ACIe] =27]
= FAE < odeS F@elslslen, o5 Edi® ACI
7F 2 75 AGCel F7HH8l L ZAS QI7Rick o]
£ &3 ADCell BT = sle 229 IS E0]
3, o) EUlR Algkshs Wl 2838 7$- ACU}
= é:l‘ = AR Le] = (e} =

2
o
o
>,

References

[1]  3rd Generation Partnership Project; Technical
Specification Group Radio Access Network;
User Equipment (UE) radio transmission and
reception (FDD), V8.h.0, Mar. 2016.

[2] W. Kester, “Taking the mystery out of the

6.02 n + 1.76 dB
and why you should care,”
MT-001, 2005.

[3] S. H. Han and J. H. Lee, “An overview of

peak-to-average

infamous formula SNR =

Analog Devices,

power ratio  reduction

techniques for multicarrier transmission,”

28

[4]

[5]

[6]

[7]

(8]

[

[10]

[11]

[12]

IEEE Wireless Commun., vol. 12, pp. 56-65,
Apr. 2005.

D. Dardari, “Joint clip and quantization effects
in IEEE
Trans. Circuits. Syst., vol. 53. pp. 1741-1748,
Aug. 2006.

S. Zhou, M. Lu, and J. Huangk, “Design and
implementation of automatic gain control
in IEEE Int.
Commun. and Comput.,
Kong, China, Aug. 2012.
A. Liu, J. An, and A. Wang, “Design of a
digital automatic gain control with backward
difference transformation,” in IEEE Int. Conf.
Networking and Mob.
Comput. 2010, pp. 1-4, Chengdu, China, Sep.
2010.

A. Aghamohammadi,
Ascheid, “A

synchronization and automatic gain control of

characterization in OFDM receivers,”

loops,” Conf. Sign. Process.,

pp. 583-586, Hong

Wireless Commun.

and G.
phase

H. Meyr,

new method for

linearly modulated signals on frequency-flat
fading channels,”
25-29, Jan. 1991.
E. J. Tacconi and C. F. Christiansen, “A wide

in IEEE Tran. Commun., pp.

range and high speed automatic gain control,”
in Proc. Int. Conf. Particle Accelerators, pp.
2139-2141, Washington, DC, USA, May 1993.
R. Jaffe and E. Rechtin,
performance of phase-lock circuits capable of

“Design and

near-optimum performance over a wide range
in IRE
Trans. Information Theory, pp. 66-76, Mar.
1955.

R. M. Gonzalez, “Design of an automatic gain

of input signal and noise levels,”

control circuit in
digitally controlled feedback,” in IEEE Int.
Conf. Eng. Summit, pp. 1-8, Boca del Rio,
Mexico, Mar. 2016.

J. P. McGeehan and D. F. Burrows, “Large
signal performance of feedback automatic gain
in [EE Proc. F, Commun.,
Radar and Sign. Process., pp. 110-117, Apr.
1981.

C. I. Yeh and W. W. Kim, “On the AGC

design of wireless communication systems,” J.

current-mode using a

control systems,”

www.dbpia.co.kr



A A el 2 #AelA 2

o]
=

W

A 2~El&

14 91 AZE AE o5 Aof 71y

IEEK, vol. 15, no. 6, pp. 567-572, Jun. 2004.
J. Tang, Z. Zhao, Y. Li, J. Meng, F. He, W.
Li, and W. Li, “Steady-state analysis of the

[13]

adaptive interference cancellation system using
automatic  gain  control in
Asia-Pacific  Int.  Symp.
Compatibility, pp. 476-479, Shenzhen, China,
May 2016.

X. Dai, J. Nie, B. Li, Z. Lu, and G. Ou,
“Performance of GNSS receivers with AGC in
Conf.

pp.

technique,”
Electromagnetic

[14]
noise pulse interference,” in Int.
Comput. Sci. and Network Technol.,
735-740, Changchun, China, Dec. 2016.
Y. Jiang, R. Chen, W. Ding, L. Gong, Z. Xi,
N. Zhao, and C. Liu, “Parameter optimization

[15]

and design of forward gain for cosite
interference cancellation system,” in IEEE Int.
Conf. Electron. Inf. and Emergency Commun.,
pp- 595-598, Macau, China, Jul. 2017.

Z

& (Hoon Kang)

2005 29 AFIRE
HysAdE st

2007 29 : AdrEdEa
HgEAI e AL

20079 3L~&A : AAA}
A7l

20143 3Y~&A : A
A7) A ngey- A

OFDM, %1342

3

%ob o]E_E/\]

O O 1

M (Jong-Seon No)
- 19811 29 Aefdta
zahs) 2l

19841 24 Mgt ofEt
9 AAgast g

19881 of
Southern California %17]3-
st} gapubal

1988 24~1990%d 74 : Hughes Network Systems,

117}

5 : University

Senior MTS

19904 99~1999\d 74 : A=t w Axgstz} ¥
g

1999 84~dA: Aokl 7| FAFEFE
EnE

<AlEel A FHEA, AHES, UES

=7Y, LDPC #3%, OFDM, °|%%4l, ¢ts3t

29

www.dbpia.co.kr



	인접 채널 간섭이 큰 환경에서 단일 반송파 무선 통신 시스템을 위한 새로운 자동 이득 제어 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 기존의 자동 이득 제어 기법
	Ⅲ. 제안하는 자동 이득 제어 기법
	Ⅳ. 실험
	Ⅴ. 결론
	References


