DEri=

=& 02-27-2A-4 24181322 022 Vol.27 No2A
o
IC-IPDL 71 o]&3F Y4 9] X AHl9 A5 AMA

a*, B F A, HAY & o g, o] F &

3]

N
e
0?~

Performance Improvement of Wireless Positioning System
Using IC-IPDL. Method

Sangheon Kim*, Yangseok Jeong* Associate Members,

Dae-Hee Youn* and Chungyong Lee* Regular Members

BoEvellds Al Al s o] Eshs Al 59) AlEle) hearability ¥A1S ) Z3}l7]) $)sle] A%l IPDL
7198 CDMA ol vx]= d3s FHAseles wWsle] AlMgsta Wgor qls) wgshs FAAHS 7] Als
AA 7e® siAsh= IC-IPDL 39| Alx~®l-S Aloksisic). Algkgl IC-IPDL 7]¥ol|4]i= CDMA w=e] qHAsls
$lsl CPICHE Alol3t ®= 313 93 Als AFS TS IPDLS W3ty gl sirldd 14 A3
AA 71HE AHEsle] Y] CPICHE A|7§FC24] hearability 5 7HA1gc) AlQlRE 714e] As H71E 9lsto]
A%2] xed A7F AHM(TOA/TDOA)E o]843dh= T4l 39] Alxvleg we] e Fslgdy, 7 A7 Ak
7140] idle period tefld] CPICH®| H4-& fAtelle 7132 IPDL 7|43} fARE 39] A%5-S B3-S &l
stk

ABSTRACT

We propose a wireless positioning system using IC-IPDL method that exploits the modified-IPDL method and
the interference cancellation techniques to improve hearability. In the proposed system, IPDL method is modified
to maintain the transmission of CPICH for stability of CDMA network. Simultaneously in mobile CPICH is
cancelled out using the interference cancellation techniques for improving hearability. The simulation results
showed that the proposed location system has a compatible performance to the standard IPDL method though
CPICH exists during idle period.

A 29 Azdel 391E sl8 TR Ae

I ME2 B olashe 391 Azt 7128 $A B o

g3k 291 Axdo] glvh B8RS ol8shs &

A B A|xEoA] whdr)e] AEgE 9)x] F Q] AlxHle] tfEAgl <f|g]l GPS(Global Position-
Aol gk " 8A-> US FCC(Federal Communi- ing System)+: 2 % iz} EE 7}Al 29 A|AElo
cations Committee)2] E9112] 715+ AH]2~of] ojigh 2, whabr)e =l 222 A)E o]aslo] A|
o) zajo] AgsA F2sisich Foce] el Aelake] GPS 11:; wE SAlsls Als e
el B ke 7Re) gl 39 4 Sl S AN, S oSl A4 %
7} 100m o], 95%elA 300m ofe] HEEE  7bel GPS 4l Al Wbl AFsol o]
ARgte] 2)x] ARE Al2sto]ol g LOS(Line of Sight) $H7o] HAl=|ojo} 3hi= A

* dAetn A7) Azxgsta vig]e] - 541 AlEx|e] od--4(heon@mcesp.yonsei.ac.kr)
T 1 010168-0709, A=al#} 12001 74 99

Copyrlgh’t () 2003 NuriMedia Co., Ltd. """
www.dbpia.co.kr



4 ICIPDL 7]4% o] 88 41 9] Al2dle] 4% A4

o] st} GPS o] o= 29| A-gH}e 7o
sh= =% A|2~#lolli= Loran-C, LMS(Lo- cation
and Monitoring Services)5-5 5 & otk o]#lgt
29] Al2dle Aol ZHdr= Aol 3t
At A8E PSRk x| HAlE 7
Fojolslre nlgo] wo] Ear, ARSIV AlRKE
the FAIAe] ek olel wkell 71&e] 7 FAl%
S olfsh= Al &9 A2dY A AEges o
Ak, 718 Alzagle] & W glo] AMge] 7bsdt
vE U] B =AY 2L IR 5¢
7} 7¥sslck= #Ho] gk kx|t 7]E CDMA
olF FATE o8k TA 59 AaHy Ar
Holx 37] oo 7|AxoENE] AEE Al
of 3}l near-far A} A Ao Foll 2jslo]
T 7|22 A5 E PAlElA] B-8R= hearability
A7} whaEA =P o]2l hear- ability A
3 7243}7] $]8lo] EricssonS- 3GPP2] %3} w}#]of|
4] TPDL(Idle Period DownLink)7]%]-3- #|sks}sict
CLIPDL 712 &% 7IX1F0] g2 A7 Bt =

£ 33 9= A5 AFS FHA8 FH 7RIS
ol

1

MAdEh= welct kARt o] ¢ BE 31 (=
1350 Kol FAIE7] el 7|A=3 d7|zt
9] &713k+ hand-off 3ol Q= H7|elx LA
o] A 7FsAel ek

£ =R olF SAI%Y 4HAEE S8l
CPICH(Common Pilot Channel)2] 142 f-#]spd
A A s "(a Ade] ASS FAREE
IPDL 7]"8-S w3ala idle period F-7bellx] f7
=31 9li= CPICHE whd7]elA 7k AA 71H&
Abgs]  AlASK=  IC-IPDL  7|He  ZH83)o]
hearability A5 74l&t)k 22|53 hearability 7}
WAAE &Hel|A] 4152 #]ed A7k TOA (Time of
Arrival)/TDOA(Time Difference of Arrival)-8- ©]&
e A 39 A Aes =e AYS
A %M

>

. Hearability 7HM 7|¥

ol EAluRS o] 83 ¥4 %] A]2~le] hear-
ability 7141& $1a) 7)ol Ak WMotz PUF
(Power Up Function), IPDL, 72|37 7H]A177]%
9] whrlo] glry. PUF+= IS-95B ol A%
7E2 a3 13 o] ddr]e Mg AHE £7
Hoz Z7MA QT ZIAFelA] @) AEs

PUF probe
0 | ] O M
|_ PSS

Nominal
PUF. Output Power
INTERVAL

21 1. Power UP Function

FA1%E 4= )= E 3o hearability S 7)A1sH= vl
ol zzld, PUFE #7402 A4 o] 7
A= 2 ok AREReA] & ] AlER #8s)
Al == d3e] ek

IPDL 72 2§ 29} 3] &% 7|A]Fe] idle
period®] Z-> AlZF E<b 31EF (= Apde] AES
FA3le] A2 7IAF Alse] AE3he &% 7]F|
= Alse] 7M]E 928 hearabilitys 7HA413}
= o)) a=le4] s w, node Blo] idle
periodS “HYA]Z ul, node Blel ¢li= whir|=
node B2-~node BnE=2Y4E] #4%+= CPICHS 5
A% = oAl gt o] ¢lell= IPDL 79| 5t
#Jelje]l TA-IPDL(Time Aligned- IPDL), IPDL with
burst pilot So0] g™ &x|uk IPDL 7] el
idle period F7lella] gy 7|A]Fo] nE &l 2
2 Ao AHFS TR 39 Mu|aE ui|
e oE 92719 A4 CPICHY} 72 A}
2px) A Elch o] Qls| @7} 7]xHEe] E|
= FAA =3, hand- off delx] 2t 7] Al
50| oz s FAE o A7} 3o
2 s He 58 A WA 7ol

ek

Node B #1

Idle

Period i  The transmit power of other channsls

Node B #2
Idle - 7
| The transmit power of other channeis Period j| The transmit power of other channels

Node B #3

. i"menu@mﬁp;wwoio!her channels

.
.
.
.

o

Node B #n

' The transmit power of other channels

T2l 2. IPDL 7]y d=

PUF2} IPDL ¢]e||’= hearability 7§43 <]&}o]
a5 33} zko] by ApleflA] A 7R s}

Copyright (C) 2003 NuriMedia Co., Ltd. 125
www.dbpia.co.kr



gF- 24133 = F-2] "02-2 Vol.27 No.2A

h 4

Synchronization

»|| PN code PN code
acquisition tracking

+

1 Pilot signal Forward
V=] reconstruction Channel
- Estimatio
Synchronization
PN code PN code TOA/TD'OA
Estimation
'

a2l 3. 7 Als AA 7

gzl Ade AAZFeEH e VA= Azl o
g 741 Zol= 7H AlE AA 7ol et
gelz] g A el g BE vl 3
Ao ApEE 457, 73 A AHe 2 9l
o] oo wE QT 7|AF Aldel 2HE3l= M
w3 v9- =k oleby SAE 7R elEl AlsE
ARt AA 4 AlzeyE AAsH
K59 FolA waL A hearability wAE 7HA
= A7E wolck =iy dlEl A5E A4
7] Slsias A FAo] Aldwolof b o]F
ola) sl AlE5E 3 AlTAR o]8dhs AL
2] 7]we] ol&sik 7MY AlE A|A 7Hel ¢
CDMA ol v|x]i= od3ke AxA|ql, &1sF d=9]
o2 AdSS AAsA] F3HeE hearability 7HA

Ago] WeofAlek

. Hekst IC-IPDL 71

712¢] IPDL 7|9 A% &% 71A=0] idle
period T7roll4l RE & = Ao AFE T
AsEE E9] AH|AE R o= ok 9l
At 4702 CPICHE 418 4 sisich ot
el sk} 24 714} 5718 7, hand-
off <3ol|] <l 7|A|= CPICHS| =] M-S
ZA3lo] wlwsla oS o &% 71A]=e] CPICH
A7} £k e ghastel AEE oA HE
o 24% 5 gAsE BAlde] AR & ook
ulgh] 2 =il it ks A3
2]s}ed idel period T-7tell4] CPICHS] H$H-S 4|
=2 78] 49} o] IPDL 7|4 W3t 12
3. CPICH®| 7% AA A% A¥e] 10~20% A
w0 7kt Moz AEEr] wFol idle period
F7keAe] CPICHS] #14-S thA| hear- ability
A= WA 71A =3 723 A7) 713 dC: Interfer-
ence Cancellation)2 A}-83)o] o] FE3pHo= 3

Copysight (C) 2003 NuriMedia Co., Ltd.

A%} CPICHS| 7% % wabr|sh Abge] ok
g Alsrl AEE7] gl el Ads 5
Asle] 5:A1%l CPICHE A7Adsta A4 41 4
Sol|A] #|73}e] hearabilitys 7HA1SF 5 Qlch
o A Il eI 22 Sy A15EE AR
sh= A S e ARt

AEE pdA AES s[k], AEY £ SHE
rlk], 22la LS wlklzl sk 1A Al T
Zro ] FA1E AT el A()F 2k

A

fie

r[n]=z:h[k]s[n—k]+w[n] (1)

of7]4, LAte] A +7F S5t Nsampleo] 4l
5 AlsE wefstd oy Ao 22 2ds A

& 4 slek

s[N—1] s[N—2] s[N—L—1]
g sIN—2] s[N-3] sIN—L-2]
0] sl-1 - - s[—1]
n(0] w[N—1]
@ h!l] B w[]\.I*Z] )
alL) w[0]

= H(s) yx+n P +w

olwl w = ¥fo] 09l Gaussian random WE]=
7}4sbd el tigt Maximum Likelihood %%
e A03)H 2k

1
Node B #1 ! |qe ! | 1

Node B #2 | | : e |

1
Node B #3 | ! H !

a2l 4. W= IPDL 71e] Mg

J=arg min || 7— H ZI2=H (97 3)

o]7]14] H'(s)3= H(s)2] pseudo-inverseo|c}.
A=l 71w e] hearability A4S ¥413k7] 218k

www.dbpia.co.kr



FE/ICIPDL 78S o848 4 291 Azdel 4% A4

ol eIl Z$e] CPICH®] Al(chipyeiiA] o

2 ARE fshd ok At 2

( E, ) _ Scricu
No.r CPICH Np+ Ir 4)
Pepicyy | L1 (R)
Nm * IT

Scricni= CPICH| tgh whzbr|ol|x]e] =211, N,

< SWlexe g A, e AA Zd"%i
Pcpicw= CPICHOI| tfgh 7]#|=te] A4 o]
L(R)= 7] Rell digh A% &Alolch 2A]@)ell4]
AA M AY e 2] A Y o8 A 7
28 PR 2] A A Les A=) $AlE
= ‘;}%_ Ag ARE5g o]g“ ;\Huu_:_ﬂ._g] x]”l&%o]
FrAIEA] XA Ak, ok A A Les A2
che Ao 7|AFellA] AEE Alsel] o3 LAt
o}k L8} L= 7H3e] g o 2= Al5), 63 2
o] whrloA] Al AA| a3k =] MY g9}
3 Koame, Koer 2 EFEITE

Iee = KymeS
I &)
\um( ( ﬁl ]-_B/) ’ ngﬁj=l
1,K=K“,hws:(2,%)s i=1.2,... ©)

oA7\M, A= T Az A% 2o Aibel A
He T re 2% A ] Ale] A
2, e A TS B Alels] AzE
sjelgieh. S)sk @)l sl AA 2+ AL 1
= The A Rk

Ir= I+ Le = (Kame + Koper) S @)

IPDL 7|"j-& wW3sle] AMgsiq, $Alstast she
A 71 AlZell dislAd A Z)AF W9
CPICH AlZrle] 7H] Az #8314 =}l oz}
A A6)- T A(8) 2do] Hrk

1, = St— S
( e v ) ry P

=K vhher, 1S+ K other,0 ScricH

(®)

714, ni= TFEAl she Q2 71AF @)
Atole] AulE depdich welx < )R
CPICH AlZell thdt E/Nor = A|4)~(@8)l <]l
A9y} 7o) sk

( B, ) _ Pepicir | L1 (R)
No.7 | cpicn Not Ir

= Pcpicir | {N, L 1(R) + (Kgpme ©®)

+ Kother) Protar+ K oher.0 Pepici}

A1(9)ollA] Irell 2Jal HHi&= hearability A2 7|
AE7] 1381 KomeroPericn 383 7H A% AA
7148 E3) ehy¥s] AAskH 1 ZA3= IPDL 7|
Wb 72| o)

V. 29| &H

1. Hearability 244

Hearability 541-& ¢]3l|4] 19702] $7F A=z 27)
28 e Ag TSl 2ol ARe s
o, FA 0 Z9]e] AREEE A9kl modified-
CODIT =g d wdaz Al8sigw vhx)
o] Algd| Lg%l ATELS F 13} 7}

E 1. 59| A3 Al9(parameters)

Signal Used CPICH

Chip Rate 3.84 Mchips/s
Sampling Rate 8 X Chip Rate
512 chips

Integration Time

Channel Model Modified CODIT : UrbanA
BTS Separation 2 km
§ beta +
Pathloss Model alpha x 10 xlog(range)
Urban alpha=3.52; beta=29.03

Tx Power of BS 43 dBm (20W)
Tx Power of CPICH || 33 dBm (2W)
Noise Floor -118 dBm
Slow Fading Sigma 8 dB

Ec/lo of CPICH with Modified-IPDL

Ecflo [dB]

Home cell
== Othercell 1 ||
e Other cell 2
70 i i i i i i i i i i

0 100 200 300 400 500 BOO 700 800 900 1000 1100

Distance [m)]

a2 5. 7{]el wkE CPICH2| E¢/N, 1

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



& EA1843] =72 "02-2 Vol.27 No.2A

8] 5% S wbdo] 1kmgl Alolx] CPICHS] #
49 G252 W3)%l IPDL 7|8 ARE-gS of,
7elell wh2 CPICH®] E/Nor & HofFaL Slck
7Az)7k 081 #He] &F 7|A|Fe] Q= flFlelH
Ael7} HojApE A AA RS ovigick
agellA AlsidE, 7 WA Qi 7]A]5 CPICHS
A5, A% 7IXFoZ2HE 650molui]l A olA]
E/Nor %te] -15dB o|3}= viepgar A WA ol
7)) Zdgoll= A o] x|Hof|A] -15dB o]
stz vpepgdch w2, Wes IPDL 7Rt 2=
hearability 7} 53] /NA=A] £3kar 7k Al A

A 714le] Hags & & Utk

g o

2. M =9 M5 24

Hearability A3 2 meo] A3 sbjjo=
home A Ujol|x] whr]e] $]x&E qle]2 HAAT]
I, 7)) SAE AR F o eAE SAEe
AES Fsidck 7|A Tl 7t w2 AdEE
A& 2HE A7 Ad TOA/TDOA ke FA3)

d k& o]8s}o] Chano] AQKgE Adarels

2 wubr)e] 9xE F4side)'!l Idle period
ololl A1l AZE A% 7]A=3 2709] 12 7]
254 3R & 370 7]A|5e] CPICHS} 747 Ak
A AR 3R] AT EA Alze] A A7k
S FAsGEE ol AMSE AZ AR AR
7ke- 512chipse|ck 18 63} 13 7-& IPDL 7|4,
ehagt ad 348 71AgE IC-IPDL 7|4, 12]a
Maximum likelihood =@ FA-S ARE3E IC-
IPDL 7]¥e] Al 7}A] 749-9] 9] 2apel izt
2 L BE(CDF)E viehidl Zlolck

a3 6& AE A1 @ & AN AFA
2 AZF ARE FAZ Asjelck o] A, 9] &
27} 100m  o]ujd &> IPDL 7]We] 63%,
IC-IPDL(ideal) 7]"o] 62%, IC-IPDL 7]%}°] 60%
2 2% AR A5g Bl gtk ¥ 72 ARt
MuzAe] Aty A 9]s] MPR(mul- tipath
rejection) 7" AHE3E Zajolck MPR 7|W2 3
ol FFEAEcE oA gl F owA HFEHE A
Azke i FAsh= upyelc}®. MPR 7S A4
g A= wm =2 97} 100m o]l 2HEo]
24zt 5%, 12%, 70% 2 A5l Ale-S Holal 3l
th 28] 63 17 7dlA] B £ gl5o], B =i
4] A|okgt IC-IPDL 7|4]-S idle period ~7-7kellA]
CPICH®| A& fx]shdA 7] IPDL 7|4z}
ARE 29) Aeg Balch

lo Rt ¢

off

Copyright (C) 2003 NuriMedia Co., Ltd.

CDF of Radial Error

: ! — IPDL
L] feaenene pemcssasanee Lopmsnatag ---+ IC-IPDL(ideal) H
: : : -+ IC-IPDL

I
0 20 40 60 80 100 120
Radial Error(meters)

O3 6. 391 23l v = EE

CDF of Radial Error
! ' ' T ; ;
— IPDL
08H ---- |C-IPDL(ideal)
- |C-IPDL

Radial Error{meters)

a3 7. MPR 7Y ARA] 9 eAe] v k5 B2

V.48

B l=Yo)|Ai= hearability FA1S A7) $1g+
wlelo @ |A]¥l IPDL 7|w-e w3lsle] o]&s}lir
wygow qlajx] whlshs FAAS T AA 7
Hog AT A &9 AxdE Ak 7]
Z2| IPDL 7] idle period 77kllA] A 7]%]
o] wE 8k =z Ade] AEs FTAAM,
idle period T-7Fol]4] CPICH Al3E Wr%o] A
We] o2 wbr)Ee] A F7IE FAA
o v 3 hand-off °3<de] 9l e o}t
8 F3ke 7|xA] ¢UxF sh= WH3E IPDL 7Y
2 Aoksledrt. 2] idle period 7kellA] EAfE}
= CPICH A% 9l3o] uFA3}A| =]i= hearability
NS $jeild, wdr]ox= CPICH X138 -
Aato] palEl AlFellA AASRs WS AH8sls

www.dbpia.co.kr



=R /ICIPDL 714 o83 4 29l A2ge] 4% A4

[=]

th. me] Alge Esle] AgkEl IC-IPDL 7]#o]
idle period T7tellA] CPICH®] A4 -§-x3hdA]
= 7]& IPDL 7[435} f218F &4 M-S 7HS

Hoick

ikl

|

Ho
ro

[1] FCC Docket No. 94-102, Enhanced 911
Emergency Calling Systems, RM-8143, Oct.
1999.

[2] T. S. Rappaport, J. H. and B. D. Woerner,
“Position Location Using Wirless Communi-
cations on Highways of the Future,” IEEE
Communication Magazine, pp.33-41, Oct.
1996.

[3]  Ericsson, “Method for Downlink Positioning
(IP-DL),” Tdoc SMG2 UMTS-L1 327/98.

[4] TIA/EIA SP-3693 Mobile Station-Base Station
Compatibility Standard for Dual-Mode Spread
Spectrum Cellular Systems.

[S] Motorola, “General Description of Time-
Aligned IPDL,” TSGR2#R2-99h92.

[6] Samsung, “The Performance enhancement of
IPDL using Burst Pilot for LCS,” TSGR2#
11(00)142.

(71 AkH, d9E =, 84, T4, 4493,
o]%8, “CDMA oll4] g5l hearabil- ity-2-
2 A 28] AR B4R, vol
26, no. 1B, pp. 52-58, 2001+ 1.

[8] Jitendra K. Tugnait, Lang Tong, Zhi Ding,
“Single-User Channel Estimation and Equal-
ization,” /EEE Signal Processing Magazine,
vol. 17, pp.17-28, May 2000.

[9] Jhong Sam Lee and Leonard E. Miller, CDMA
Systems Engineering Handbook, Artech House
Publishers, 1998.

[10] Henrik Asplund, Patrik Lundqvist and Jan-Erik
Berg, “A channel model for Positioning,”
COST 259 TD(98)20, Feb. 1998.

[11] Y. T. Chan and K. C. Ho, “A simple and
efficient estimator for hyperbolic location,”
IEEE Trans. on Signal Processing, vol. 48,
no. 2, pp.1905-1915, Aug. 1994.

[12] Brendan Ludden and Luis Lopes, “Celluar
Based Location Technologies for UMTS: A

Copyright (C) 2003 NuriMedia Co., Ltd.

comparison between IPDL and TA-IPDL,”
Proc. of IEEE Vehicular Technology Con-

ference, vol. 2, pp.1348 -1353, May 2000.

2 4t &(Sangheon Kim) T3
2000y 29 : oAt

7| AR
20000 3~ : oA Al et
7|32}
AR
b A 29

4
-
<FA] Ho
=
olF FAl

X~
=]

oF Ad(Yangseok Jeong) 3]
s8] =], Al26d, AlIB3E 3

Ol
BN

!
T

& CH &|(Dae-Hee Youn) A5
&

84183 =i, A4, ATAZ %

BN

km

0l % E(Chungyong Lee) Cadh!
FEAEES] =52, #2473, A|TAS

h
BN

129

www.dbpia.co.kr



	IC-IPDL 기법을 이용한 무선 측위 시스템의 성능 개선
	요약
	ABSTRACT
	Ⅰ.서론
	Ⅱ.Hearability 개선 기법
	Ⅲ.제안한 IC-IPDL 기법
	Ⅳ.모의 실험
	Ⅴ.결론
	참고문헌


