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Dominant Path Selection Algorithm for Channel Estimation of
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ABSTRACT

The multiuser detection (MUD) based wireless receiver requires more accurate channel estimation than the
single user detection (SUD) schemes such as Rake receiver, and hence the post processing is required for MUD
to clean up the estimated channel coefficients by eliminating the noise only coefficients. The adaptive post
processing method is proposed in order to provide more accurate channel responses and the power level of the
background noise and interferences at the cost of the negligible processing delay compared to the conventional
method based on the threshold test with the threshold value relative to the noise variance. The simulations are
performed in 3GPP-TDD mode environment. The results show that the noise estimation error of the proposed

method is maximum 10%, which is much smaller than 50% maximum error of the conventional method.

* A7tdigta Axbgata WSoC @74 (ylkim@sogang.ac.kr)
(Department of Electronic Engineering and Program of Integrated Biotechnology, Sogang University)
EEFHE  KICS2004-08-162, U=} 120041 8Y 244

# 2 d7e AdEE 4 7lE AT ALE ol e

398



EE/MUD 7] #4719 A 3AE A% F A2 A9 daEF

I.ME

AW 542 sold #74e A FAldAe
$A1719} ANz Ad SRS sl HEd
dle|elE AHEshe Aol 7P F8% IA F9] 3t
Yol Ad FHelld Al L) Held A
9] el 71AE g% Ad 53 duEiFeldt
dlole] 2% dvelEals LA o] ik A&
£0] #= 3% t}5 HE(Code Division Multiple
Access; CDMA) #7doll4] gzl 220]3= Rake 7|HF
9] 1719 7%, Ade FH A= o 47t
vlg] A glz ool AAl $il Ade] AR
ob depd Ad $HE o AR AR Y
gt 233 £ ik o]5oE sl 2 Ay F
H AzRezr dely AE A% ZA 9
1A ¢ka Az"lelA] 878k Aeg wEAA
4 Sk °F AR A% WA (multiuser  detec-
tion: MUD) P 7ul $a17]19] 79l w2
25 At & A2E FASH = AR Aol
7k (intersymbol interference: ISDoIvt oHF A<
ZHd(multiple access interference: MADS F33]
AAXFNA E3] gl dHolel HE: sl A
23 odsks 7138 47 sk 2 olfi= MUDS
T3] M= 2R #4b AlS (spreading
factor; SHE A4 Syl glor webd 2 d
ole] 4 Ao A §F LA el Wz ytell
7] dEel), Asplez MUD 74F 21719 7
$-= Rake 7|4k $4718c} o] A3 A 3A
o] 87t Ad SolA oF AR s
259 AleEe]l AE AES xgskw e
AFES AL 7] AsER A AHYER
Ad S5 4L 9gt s ARE IER A
FUhg W, Als A4S IR U AT
A AEE Ze AgE AgAeR A=
e F AZ A" sielzla Aejgicl. Rake
71uke] A1) S F ARV A A7 WA
o] Wiel F ARE Vg Ad«dsla, old wE)
AdE FAs= e ARS3|= 3w, TDD
AlzeE $1%F MUD 7[Rk 441719 A 5
27} wkzA H3lsA "ot o=yl Alde] Wl
hxslr] 98 dubdez gk A JES 98l
Al EEEE o83 7Y (threshold test)S& A3}
o, FEgS 9 ARE o v ] AEEE
o]Foizl AE A AAHQ e AHeAlch
oleldt FHgt 7S M e g A

o] ®iA] FA=ojof 39, EEg Al2de] A&
He Ad sl we vie] A= olof gk AT
A S wiE Wizl o) M Al ool
&3] wWsp] dEd] Ahg #Ab FHo] AF o]F
of#ofat gkl 1A & AT Fo7 T A%
o] AY 53 2R o= FEHl s dolE
A& Asol YAl AHE 29 Ik =
3k dubyel AL 2} Algrl abeld nE S
Ag7t BEgRct FolRlE 5ol daixe Hxe
2 33E Fof slz, ol AA T QoM B
AAE FHA7IE 91e] Hck

B E=RdAe oyt oukdel WY S
2ekslr] gisied Ad Aol HSA] F AR Al
g 7S ARtk o] M2 dxElFdMe A
£ i) 2R3 F AR A (AL FAd S
Yain] darelge] wHEE duick A RS
o] 7A€l 7} ukge] Aoy 4 AP} A4t
o] 1 exe] HEAE AHsY A = A
£ 24Y 4 otk =3 A duE e 7t
A Z A 3 A SHeE A9Er] dEel
dubdel wkilal= de] g £ Agvl €3
Hr} Aolxls BT 9] dEMe HEe 3
ealol & Port §lo] 7ol sk 3ud
Generation Partnership Project (3GPP) Time Divi-
sion Duplex (TDD)" 7]dF 41 41 7oM<
o ARl HES 93 A9 AlEHIA
<+ 53l A dxejFo] i’k BER A5
A 2AF ¥A3ka AFsich

3GPP TDD 7I4Fe| o5 AMSAF S-S Y +
Aol Ad FA It dubdel FEg JiHE
ol 43t F AR Ald FHL 24 29F Hylow,
AR F Ar A dwe|E&d 33k Aksigch
s BlaE A% AEHelAd A 43|, AES
57l = A1ct

I. o= A4 &3

A7l B Ad ARke ¥ihke dwhHal
#Ho2A A% Ad A deiA Jlednt 4
AHgAle] FREE A B R ew A
EAE e Al A A8deEn BEE
AHeARe) AdE T Y 4 Ak A% A
o AHARE kERE Fop, 7RIS s
Az o o] THE 4+ gk

399



T EA 3 =E4] "05-5 Vol.30 No.SC

40 M

AW pP= [aPrP-n @1 TE 2 HEZ
FIHE A WY 34 Sely, we A
de] Zeo), 5 B4 FHeARE AREe] HE] Fele]
th T G [P i) T BolEEl2
3 (Toeplitz Matrix)o]™ th&3} Zo] €t

(k) (k) (k)
iy 4 N
(k) () (k)
L, LER # t,
T'k = w .2 1

,(k) ,;Ql 2

w-2 7

AR AZI () Al 2 o, Ad S 1 E

ZA35l7] 918t maximum-likelihood estimator(MLE)
FA719] AL o83 2l

2=(THD 'THy=h+ w ©))

oA71A Y ZReAE AR V1S AR
Y we oS 2] 2¥Ey, o] =3 7ML
EXE Zerh

w=(THT) "'THy @

oldl, THT,= I d(k— D% ‘&és}-: Fad
AHRIH, = TH,EH MLE & 79 &
ek

3GPP TDD ol Ak ¥Fdl| 7]k & FA
4 870A FRHEE 7 $Ho) E°l—?~lé 3
Fo| Y7} Hes ?5}14—4 71EFES] 8o FS
E& A Steiner™ol oAl Zﬂ‘&% o] Wt
e gole] AR Afdx didlel] gE she] 2=
E ARt EH Alad AE AHoksta Ad -
9 F49 Z8AE ATt o] Wy = &
A& 34 Felo] wdHFast Fourier Transform)
o} AW |(correlaton) 2. A2 FAY ¢ k=
it} 3GPP TDD FAdM= M=Z t& Azt A
dollA] g & AR AlGE A= 128 AR &
=52 HAFE AEHoldos gt AlFgel

- m[o

P

400

o] I=To| A ASE Ho -15dBRE |z,
T -25 dBAEY & 7;—4 o] e FAE A
=2 A il F39 £ AL 94 9y
e olglx 7IE 4 ik
@) Aeozye] 9 zhg Bk gt zo)
oy ze BAke) AR w2 EEdd

o’ =c+d’ ®)

AN =Tl (THD) 7' 2 frEEH, Y
o &9 A B4 wlgeletx A=k TDD A
28] BHA Arg v 7R = vt A
A sl #telck 3) AlelA Ad FAole WA 7
A At Ad 24 SEe] EiE] gich
. A8l MUD &) A%e Ad 4 At 4
23] sl e e Ave] 5 Alse ol
8 A& Ase W Aol gebA F A2
Ad 71EE 58 € A5 AR S ASES
AAzld Ad AERE @Ak ol dubHe F
Az A9 7Y F ke 3 il ulEEke
AAEE FEZE o843 uleldl Fe #4AHE
FAHNA TS 7R F ¥ 1004 e v
7o FEgt Hrt 2R gES AR As 4t
AE FiKsample variance)-% o] &-3jA 4%
k. Ad ARl £E vig] 94, Ad AR
e 7 2§ 74]*: S A SHelEtkn
7 F ol o] Af Ad S A’ U
2 &7 AFESE & S Aol Hi, o] &F
e Aelztn et AEES AR Felo
o2y Ahg HAhE FAR’Ich ‘Q_HP—? 1 75-1— 8
g Ad T ATEE & Fe AEEd =]
i #2 e ¢ A3 '\E‘A\l“é‘ T3
o FA7F ok SRR A0t §s e S B
AR FAshe A9 8 2R, £ e &
g A F AR A2 U A E 1A
FES Ad $HeR 3 Ho g B4R
F37] H3l] AE RS A o AYsiA =
22, AF AR A Bk s A2 ghes
ulelojx "ok 919 AeMAY Fg Eake 3
e FAeAM A -—‘%—4 Aol e AR 47}
AA} O E AS 22 3 =e 3 FeE AL
ko] mlolols 7] gl olF mEjsledolut
gt} o] Wl Ad & AT L =9
o7} BashA "ot g BN SRR Fol 4%
2§ AFES EH@ vwsle EEitect

B A o




E=E/MUD 71 41719 A 2S48 F A2 A d3elE

A g o RS ARelEl /HEE, (0lE
-&A7e}. olu FEHE TDD FAVIE 7Hke
Z 3 MUD oA AEHeIA s ¥ A e ¥
AtRT} 8 dB ¥ 3oZ Aske Zlo] Aok

Channel Noise Threshold
E stim ation Estimation Test

223 1. Ad 34 9 718 F AR Al
Fig 1. Channel estimation and conventional path selection
procedure.

. HSH eualE

F AR AY e A% i g3 o
whe wAlke 34 3RE AHE BAlska 2 el
oE TEHR e s e 2R
Ad $F At Aze] AV), F AR £ 55
e 9, BE A AES £ Al ARe
2 JWskn Al AEY AE AR AN,
o] A% Ad Aol o7 As o] T A
2 AR 4 AE ke A Hes
AE AR AA AE B 2o 2 3ol veAl
ok AE el g8 fr=d B9 diEal
el vld E o] frEsEE, JddbAel WR
o} A2 49 Ad & AFEel ARk o]FA
AdiE Ad & AFE AAT A AR ¥4
22 o TE#E 2R o] A s 2A
g FES AEE Ad 2 ASE AARE
w2 AEe] P e AAHEE, gk
e el 2T o A S Aee A A
A b AR B2 o AEe] Ad-dEc #9
RS WA EEEE Wb 3] w2} A
A2 ol AE AR A A} ASEAL
of A A Dok A g Ak dE E
AR og3t 7o) dd:

%t e

P g0 A 0% SHPelne] AE
2o ol o AR Ad SR Aol 4
A% Pl BE B4k 2] o o8 AR
HatEcl & YESelch FE3e 2is FA
e 52 A A AR pBe HE RAlelck
HHE-ElE= post processing®] 3 AL o2

r:rtr

M

e,

LA A5 pPe] AE B4E Ase] 27]
FEge AU

2 AE B r1EeE Tkt 2 A §
FAS g TR

3.4 S5 AT AAR He AE 2
ches} 7o) Akic,

~ K W-1
= o S PPt ®

4. 349 LA} FoR Bl 23 gkt Aok
WA S 204 AR e,

_GnTn__L <r, ©)
On—1

AR e dubdel W6l F AR
Aol ] FAEolopt Sl AdE Wz AR
& £ 9% 929 vxalyt 985 gk Ad
F4& v s golm wbEAEL] AL i) A
§ A A 5 gl =3 v FA el
thg FaE Ao "ok vinels o)A A
A ARG wRe]d] AAE ARE Ml o
Al ARgsly] wEelch =3 33 2AE AP
A3 AL gt ] dilel] Balslmg §4)
F 4 9le AR Zw o]F 97 FvHH sh=
o7t Baskr] ¢ich wbd Aok b= bk
o] 3lpalg A2 EAE 35w, o8 B &
gk 7S HhE3leE, ubEshe v 8 Az
o] ZAAAA Hr} AT, FE 7Ee ukEske
o dele A7k AA 41719 A=l AZke 38
o, Ad FA ol dlole] HES s Fad
SYA wmele] FAF S 3lg BF 2] o
Foll ol gt G3kE AR o2 FAE 4 gl
dubdal WhAold= Al de] Fefujeie} Ad g
Zd el delxle AEE vie HAslsln 2
Aol k= wh, Alokd ke HL4H doly] F
A7l W=l A AW, )t AT EH
A Ao HgHog AT 4 Qivhe Ao
ek

401



T EA18}H3| =53] 05-5 Vol.30 No.5C

V. 85tz

£ wFdMe AR daelEst dukdel on
BES wlaElr] flstd A7 doly 8L
Minimum Mean Square Error Block Linear
Estimator (MMSE-BLE)"'& #£43% MUD %12
& A83ksick. AlEdeldE 3GPP TDD AlAH
e} oupgk AEe 7slz F8 A2 Hajn|
9] gk X 140l Aejslodct A4 Rayleigh o]
93} £Z2] 54 Jakes” mEl2 WXz 0w u)
7 A4S At B ARSE Jsisic A
Z2e AL U} Aojgt 2dfe 2gsigic)

B 1. AEgelA et
Table 1. Simulation Parameters

Channel Parameters Values
Chip rate 3.84MHz
Frame duration 10ms

Num. of timeslot/ frame (400

Propagation Conditions Burst type 1 with W=57

Different midamble for

Midamble allocation different code

Number of users/codes K=28
ITU channel model

Power and delay profile
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