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S A Y]z& gt 71%7] (lock detector, LD)2] 41 el 7Hjxe] ~#lE==bdw  (chip-energy per
interference power spectral density, Ec/lo) 57| (estimator) -2 A|Qkslar AAMSZHe #H=3ksl7] 2|3 up
& Algslsdct =3 T4 #7uda AWGN, #delo] (Rayleigh), @ “birth-death” A wdlS ALgs}o]
AAMSEel e J3E WIEL S (bit error rate, BER) ¥Hgell4] ¥A31%ch 445 AWGN ajdelxji= A
gl 45717} “unbiased” =] x|vE #|d2fo] AdellAi= “biased”H E2 71Z9)A|%] (detection threshold) % =3z
E] (loop filter)®] “forgetting factor” 5-& ¥3Hgh AAMSTES AAE wfol] o] “bias™ol 9|3 &AL wesle] A
shafof & Bov, HA3E Qg vELE /WA S Brh

ABSTRACT

This paper provides the structure and the parameter-optimization method for the lock detector’s estimator of
received chip-energy-per-interference-power-spectral-density (Ec/lo), as the decision variable for determining
whether the demodulation’s path time offset is correct (“demodulation lock™ or is not correct (“demodulation
unlock™) in multi-path propagation wireless channel with time-variant power distribution profile. We also analyze
the bit-error-rate (BER) change as the parameter’s values change in AWGN, Rayleigh, and birth-death propagation
channel model. By the analysis, we know that the proposed estimator is unbiased at AWGN, but biased at
Rayleigh, and so we should determine the design parameters such as detection threshold or loop filter’s forgetting
factor by considering the bias loss. Finally, we showed BER improvement through this parameter optimization

process.
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Time Tracker Loop Filter band width=50 Hz

lf“"

Bo] A4S Mook al 9ol S’ 4tz
B LD9] A9 AIAE -14 dB, 1] A
-15 dB= AlA3}l3. MPS, LD, TT, CE &%
L°il*1 71a o2 AAsl] HFE 2oy
S8k Astolr). o] AH= “perfect” MPS, LD
AR (A A} AL dxFhed], 2 olf=
1% 6.9+ CpiCH Ecflo7} 13 dB/path o], =12
4.0 54l Ecflo7} 7325 -13 dBY o 71&3hE
o] 0.90]40] =iz JAIH| (-14 dB °]|sh& AR s}
7] w#elck

a3 7.8 o]%EA 4% 120 Kmj/hr.gl “birth-
death” Ad wmdlojlx 38§+ BER ZH3E] 2ol
g ZAdjolrt. o] ¥lelld Wolfe] AH= A7
o2 39l AREAA 2 Hdepo] EEE Ze= F
Aol gt o] FAHell e U FAue
“perfect” MPS, FA, LD¢l 7]-$%-=2x] <43k ule}
o] 3+ A'd| =9 xKchannel estimation error)
2 TTeAlel ofgF &AlERS vehln], o] #An
tiu] <F 0.8 dB] £A1S Holx, so|dgo] A
of wlebs] F7tslA ¥iok LD dAIghell whE BER
Al 3] @ flellMyE] 3 Ak, 43, vl
%i 9 Wy FAualy, LD JAX7} -20 dBo]At
A 7 (A 919 A AE)= a7 S.ellA Bo)
%ﬂ Zd% Ehgo] of 0501312 Youmg Ao
5 BERZAINZ} A Wik AIXE -26 dBo]s}
23 (93, "R, 4 8y AY) FE: gE
o] “1.” o] A3k webr] “perfect” LDel| 45}

m[o r_;, Mook 10
m{m i o

|

,wm‘mu (Up.Law) = (-20,-21 dB)

01 -
[% |~ | LDtheshois
\ 4 (-26.-27 dB)

e (-29,-30 dB)

~

[ (-32,-33 dB)
Thedry for 2 Path Rayleigh (fixed path de m [~Perfect MPS,FAJLD

\\~

|
i ‘1
| | I
T - r
22 -20 -18 -16 14 -12
DPCH_EC/lor (dB)

02l 7. “Birth-death” admsll (#Hdzlo], olFAlGwe =
120 Kmy/hr.)o|#] BERZI5E] wejAls] Az}

lor/loc = 0 dB, CPICH_Ec/lor = -13 dB/path,
Forgetting Factor for LD = 1/2

Channel Estimation = 512 chip Int. & Dump
Multipath Searcher Threshold=-18 dB

Time Tracker Treshold = 0.02

Time Tracker Loop Filter band width=50 Hz

Copyright (C) 2003 NuriMedia Co., Ltd. 429
www.dbpia.co.kr



gt E-A18h3]=7-2] 02-5 Vol.27 No.5B

~= | &
LD thrshold (Up, lLow) = (-20,-21 d)
\:‘\Nig ) =(
‘ —

014 - 7>7< = ]
D thrshold (Up, Low) .\

o
@
3 . S
g (-2, -23 dB) el
8 (-4, -25 dB) \
S (-6, -27 dB)
(-8, -29 dB)
(-B0, -31 dB) |
(-2, -33 dB) |

001 +
-22 -20 -18 -16 -14

DPCH_Ec/lor (dB)

32 8. “Birth-death” Az (2olefol, o) EA%E= 120
Km/hr.)el| 4] BERZ}5FE] wo]Ad] 23}
(Rayleigh, Vel.=120 Km/hr.)
Torfloc = 0 dB, CPICH_Ec/lor = -13 dB/path
Forgetting Factor for LD = 1/32,
Channel Estimation = 512 chip Int.&Dump
Multipah Seacher Thrshold=-18 dB

Time Tracker Thredhold = 0.02
Time Tracker Loop Filter band width =50 Hz

A BE 5 odck

a3 8. 18] 7.3 ¥ FHo|i w#] LD I
E]9] “forgetting factor”S- 1/20l|4 1/325 5= 7
$-o] AFE] mojAld Aol o] Agel sleiA
A JAIXE -22 dBelsr} =W #HE FEol“L”
o] 248l BERE “perfect” MPS, LD 7M. (=L
ol Hxx W ol AHr)e} Ae] Ux|jhc} nb
W, QAIA7E soHRl (2FelA 20 dB $IAIA|
749, @ $ 7H) DPCH_Ec/lor=—-14 dBelA%
BERo] 0.1 o]ite] It} Fo3gt Als Al7] 27131
a3 7.9] Azb Anse} vlasid 2 dBolAt o]
7} vk Eck welbd] 71E EEe] Y 79~ LD
Hdejo] g EFe A Fo=M, F “forgetting
factor’E =4 o224 BERS /WAAIZ 4 Qe
< & § gk ol Ex ARo| AZkgAle] Azt
o webr] WA= Mz A2} ddE o, A3
sdsle]  “unlock™&  AlZltiEkE opA] AHERE
“lock”o] we] gozn AHAe|5o] Ik W
otk

vi. 2 &

:

=S AYHEE TIalide] A7kHoE 7P
AR FAAE sl Bxr]e] E=x
AR AZRgAle] 7hd @ o, A FAMEAR
AZkgAle] Bxrlel gufEAl dddEe] A
(“demodulation lock”) 3-& A7 ze] A7

Fﬁ .

Copyight (C) 2003 NuriMedia Co., Ltd.

Ao] A = ofE o] f-EEEAl =9l
+A| (“demodulation unlock”™)E Itclsl= LD®HY
= AlFs] 918 74 Eoflo €l57] F32E Agk
siolch ik LDS] Aslals] X 9 Faae
9] “forgetting factor” 5-2] =& S 27| |3}
2 e BER Wela] dlsisich #4125, Al
okl of|=7]= AWGNOo|A4|+= “unbiased”¥|w, ||l
2lo] (o], o]FA %% = 120 Km/hr)of|A:= <F -8
dB= “under estimation™g-3 gjr} wlejr] o] -
HAd slelals vl o] |3, & “bias
error”el] o3k EAS wARSl] SIAAE Aok
e dodeh w3l A AlSA7] die] ell% “bias
error”g HAMSlY] AAE JAR= AF HEHE
o] 0.9 olibo] == dAFela, ol HEEEC]
0591 7$-uc} oF L5 dBol4k o]50] 9142 el
slgdch AIXZE Fotr FHESEC] Yol o &
< FAlsrE I3E dis LD FxdgE|f
“forgetting factor”S =7 oz (o, A7}
-20dBel|A] 71&38}E oF 0.50]aL o] 739 “forgetting
factor”S 1/320)|4] 1222 =4 AA) BER o|%
& 2 dBoldt ZMIE A 4 Uee asc
wepr] Afn]s FxA33e] wel, #|qkEl LD A
gei|els 443 o= i 2 dB o|4k¢] BER

Aeide 28 5 ASS EHlskdnk

#ngs

[11 A. J. Viterbi, Principles of Spread Spectrum
Communication, Massachusetts Addison-
Wesley, 1995.

[2] G. L. Turin, “Introduction to Spread- Spectrum
Antimultipath Techniques and Their Applica-
tion to Urban Digital Radio,” Proc. Of The
IEEE, vol. 68, No. 3, Mar. 1980.

[3] J. Yang, “Diversity Receiver Scheme and
System Performance Evaluation for a CDMA
System,” IEEE Tr. on comm.. vol. 47. No. 2,
Feb. 1999, pp. 272-280.

[4] S. A. Allpress, “A Comparison of Maximal
Ratio And Equal Gain Diversity Combining In
Direct Sequence CDMA Future Mobile Com-
munication Networks,”Personal, Indoor and
Mobile Raio Communications, IEEE Interna-
tional Symposium on 1993., pp. 114-118.

[5] K. Higuchi, et.al., “Experimental Evaluation of

www.dbpia.co.kr



=1 | W-CDMA A A~H-S

2]&F Lock Detector A1 4|

Combined Effect of Coherent Rake Combining
and SIR-Based Fast Transmit Power Control
for Reverse Link of DS-CDMA Mobile
Radio,” IEEE Tr. on comm.. vol. 18, No. 8§,
Aug. 2000,pp.1526-1535.

[6] 3GPP, “Technical Specification Group (Radio
Access Network) : Physical layer- Measure-
ments (FDD),” TS 25.215, V3.5.0, Dec. 2000.

[7] 3GPP, “Technical Specification Group (Radio
Access Network): UE Radio Transmission and
Reception (FDD),” TS 25.101, V3.2.2, Apr.
2000

[8] 3GPP, “Technical Specification Group (Termi-
nal) : Terminal Conformance Specification -
Radio Transmission and Reception (FDD),” TS
34.121, V3.1.0, June 2000

[9] 3GPP, “Technical Specification Group (Radio
Access Network) : High Speed Downlink
Packet Access - Physical layer aspects,”
TR25.858, V5.0.0, Apr. 2002

2 A Z(Seok H. Won) A3

19982 Fejsta AAzeks
8P}

2001.8. Ftoisha Fzlzata)
Mp R

1990.3.-&z] I AREAIAT-
(ETRI) Al

Z! & $(Whan Woo Kim) k]
1977.2. A geheka AAkzskat
Tafah)
1979.2. 3= )ed 3]
U AAgeks) et
1988.7. El. Engineering, Uni-
1 aLshg
& \:;rsny of Utah, 33k}
1980.6.-31 2] SJofjsta A W EA TSI
1998.1.-717) FHHEAIStE] o) -
2000.1-807) jgHAAEeEs] kAl o]
2002.1.-812) IEEE th®l 44 o)
<FRA Pob ETE HFA B, EASAe),

Hls] ZARE Al Afe

Copyright (C) 2003 NuriMedia Co., Ltd.

www.dbpia.co.kr

431



	W-CDMA 시스템을 위한 Lock Detector 설계
	요약
	ABSTRACT
	Ⅰ.서론
	Ⅱ.시스템 모델
	Ⅲ.복조중인 경로의 Ec/lo 예측
	Ⅳ.LD의 "Lock" 검출확률
	Ⅴ.LD 성능분석 환경모델
	Ⅵ.비트오율 성능
	Ⅶ.결론
	참고문헌


