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= AXEARE

The present invention discloses a candidate list augmentation apparatus
with dynamic compensation in the coded MIMO systems. The proposed path
augmentation technique in the present invention can expand the candidate paths
derived from the detector to a distinct and larger list before computing the soft
value of each bit. Consequently, the detector is allowed to deliver a smaller list,
leading to reduction in computation complexity. Moreover, an additive
correction term is introduced to dynamically compensate the approximation
inaccuracy in the soft value generation, which improves the efficiency and

performance of the coded MIMO systems.



201006164
W HEARERE
(FARHEXREXBA K (3 ) H-
(DAREBZAHFREGERA
300 ZWMASHMLAS

302 @BEHBS
304 ZEHsfEE
306 MHMEmEKE
308 HUEE

o 310 FERKMAS
312 BE/AFEALS
314 THEEEMAEALS
316 BEBHEE
318 BEMBHI

B AREERACEAT FHTREBRTEA/FBNILEENX !



1201006164
N~ BERH

[ %8R 77 B 2 HHTAR IR ]
AGHAGEN R AERELA IR EAFEREE TR ik &

A —BTHRERASZHEBERB LKA EHE AR EEAFE
WHEEERAET & -

CAIET D
584 8N4 % (Multiple input multiple output * MIMO) &»

BAREERRENER  RCEZRANEXELBBARALET - £%

O HEIRLZBMARKMAZLET  RAMBAAL  (maximm likelihood
detection) A ¥ R A RLs —HRARAL  RARZANHEA LTS
a®E#E S (diversity gain) > R ARG & &M (additive white
Gaussian channel noise) #9454 » JAABBARE TR K IBHRD £ E
4045 85 (lattice) o9 FZ B4 F (closest-point-search) - # #— %

R BTEEMSBHESWARK T O RS 838 %44 (channel
coding) SHMBETA—HTRHKKL BRI BEFFENS X A BEHE

O %u3H SHHUSBMALLTURERS é@%ﬁ@ﬁ%%éﬂ&iﬁ%%ﬂ%
3k (signal-to-noise-ratio s SNR) - K f » B AMELERE T R AL
BOBREUEAETHEMAKZ AR R mAESREARAY P
HMME - Bt 3iKkAE4EE (sphere decoding) B A—HTERLSHA
HBBEZARBAFTX > RAHNARRA - HRBEAZI I ARETHE - &
HET—BEHHRFRE  HORAE T K864 3% & B K A8 SRR 6 28E -
FEME B F-BAAELSRLESAANAGBARALE L
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A4 TER  c BotRb i RAAA 10046404 —BiE4%%E (channel
encoder ) 102 ~ —Z P4t # & (spatial mapping device) 104 ~ —{%#
¥ & (transmit device) 106 ~ —# % ¥ & (receive device) 108 ~ —3k
Ak #2875 % (sphere decoder) 110 ~ AR —i& & #4532 (channel decoder)
12 BaAMEEI06 2T NEBREXRE > ABKKERELE N1@
BURE - LB HBESHAA24 100 ¢ > BE%BF 102 %A REH
WK u RTBERBUEL—AFIzHeB/aT x = [x©, xP, .. L,
XPIT e BTR SEMAHNEE 14 SR SRGEMT x Sd LEAFMM
(time slots) REATHB S - B > BEHBARRAR t 2 x &
F xV=[x", %Y, .., xwa” ] BEYA A SRS E (transmitted
vector) 59 =[5,5. 50T » # B3 M. vz MRS B —HARE
(complex signal ) #H:& > LM HEE 104 2 RIS FEARA
%P %A% (spatial multiplexing) # % & M-QAM-mapped 3% %
Eik o ANLBMAARTLFAREEMAL > BN ERBEELARHL -

AERBHERE 104 HRRsaL > AHRE 106 (R ZEAAESD
FFOZHAGRRAEL L RBRURE 1B FekERLOE; REIBK
IR - AR ETORRERGEFONMBXTERTT -

FO = FOFO L 7O %0,

fvmn HY ok — BAE M # (independent and identically
distributed » i.i.d. ) 2 & &##MEaE (complex Gaussian random
variables) z Nr x Nt wysEf ; At — Nox 1 2 MABHALH
fagmaE - £2K (1) PR SRBTE-F RTMR
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o | RO [ RFOL-LHO} | REVY| | [ RE)
Yo = L{7“} - L{H®}, R{F} || L{FY} L{HY}

= HWg 4

£+ R{-} MR L{‘} 23RKXMAME s 9K HI 5 B E #30

(2)

4o B> & Nt # (Nt-dimensional) &4 M2-QAM 3R3% s fhiki
Ak 2Nt # (2Nt-dimensional) F#t M-PAM 3% vy - A& K1t » 45§
EFLREY R IV NE P

REAKX (2) » BZFAABRBAAN LT THRELE Nt 4

(2Nt-dimensional ) Z ¥ % % (constellation space) Q™ Rk k&

0 L
& (minimizer)
A . 2
S = 18 TN |y - (3)
Ed# || - |1° AR EEH (Euclideannorm) = X (3)

P RABREER IS AR EHRAR TR S % B AT ESR
BRI N R L sy 8cim - Bob > A B4 58 H5HAAK 100 £
RKAES 110 PRAAARKABOFZRBAREHBHE

(¢ ) (closest-lattice-search) #Ri=& -
bk GHKMBE 110 ARE-—RRIEr RAANIRE > 58

A#if %% %mM (hypersphere) ph-Blsrt, o Wy 248 4 % (path
metric) #ATHEY - B> 2K (2) TER-FRTA& !

y-Hsf @)

S, 8, =arg min
ML SD
s'eQM ,Hy—Hs'[]2 <r?

BERAXTo FFE r ERATHFT  NEIF -BRTURBL
LA FEK -
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BTR KRB HER 110 A5 y 220K (4) PRETBHRHE
(tree-search) - B#HIRM > FIM QR 5 #% (QR-decomposition) & 3%
BEERTHL = R RawA i > £ QQ = Inth B — 2N Aoy Bfse
M (identity matrix) > ® R44%— 2Ne x 2Ne K/ 83 L= A4 ™ (upper
triangular matrix) - #dyf§y o2 Q> AR KARBE 110 pTH AR (4)
ik -

fiq = arg mip - Rsff ®)

¥ ag=[a, a@ ..., el =Qy-mE@Es ¢ ws #HER
AR FPHRABRLFRIE NG — BB (path) - HEBEE4H 2N
1B & 25 (node) » B aK & ZE 4L 2N B (2N:-layered) #iik F 44 2N. @2 -

B—-FRR BERLHRAZE (cost function) ({ﬁjitn"q ~ Rs '||2 )
THETR—BIEER (path metric) * £ Tl E 4o F

2 M

2 2N 2 Nt ) -
"q —Rsi =2 (q, -2 R ;5;,)" =D e(s?) (6)
i=1 j=i

i=1

A2dsP K&k Bi@AENtME s #myHEHR sV =[s, sin, ...,
sm] e B T(sW) THRE s whepHpekA@i85E# (partial Euclidean

distance * PED) * AT & F4 F :

2Nt 2Nt

T(S(i)) = Z (9: - Z Ri',jsj)2 = T(S(M)) + e(s(i)) )

BETi o B ToRRB2 L RES—HBLEFHLED
R BRAEP TR E] — B ANME Sy R EERTEARERRANEET
BGH KRBT EREHNA LT TR SESRBEEHER -
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ARREAMAB BotRBE5BANALINRBT—HEEAFE
(candidate list) F A RBTHRKMSE BRBEAFEGRCSARST
RKEHBE - FEHE—B F_BGAT L SGHIBALAGAARE
AFERETRERBZALTER - B3R LSHBANA4 200 a4
# — 18 18 4 4% 5 (channel encoder )202~ — % s 44 % B (spatial mapping
device) 204 -~ —{§#; % & (transmit device) 206 ~ —3&dc# & (receive
device) 208 - —F E sk a2#5 % (list sphere decoder) 210 ~ ;X & —i&
H#E#E (channel decoder) 216 - X ¥ E F 206 &4 7 Nt @@
R mBWEE 208 RlaSAH Nr BRKRE - AN E_EMFIEE
RE-BATZREETHR LA AEA R GHERREE  BLNLE
BAEAFLE - LBE-BRRE-_B AR BT8R4 200
"HELTA-FERRABHE 210 B FBRKRAES 210 &4F —BEA
FHE A4 B (candidate list generation device) 212~ AR —THEH
ME A B (soft value generation device) 214 ° ZEAFEAELS 212
HAREAL —ZRBAFE (candidate list) L- B%I|LIAZFHEZ X
KELENKX (2) 2h48E MRTHEZ|LI#BGBRERBENHE
&MLl 2824 % (path metrics) - ARBAFEALS 212 22 8B
BAFELA  THEEAAAALB QU RMREZFEL Rt E Ry T
FEBANR AKRKORBRETY > AROTEERARREA LR
BRREEN - AMBERAFTEELZ 212 URATEERRALS 214 2
BEREGRE-—FHH T -

B M) & M-PAM zerst&# > @ s =M(xet, Xy, . . L, Xewe) ©
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HAMEMBEs'e L, AIHRD x; T TEEER (soft value) THBR

F1#% M % (a posteriori probabilities) Riwix e #& & :

Pr(x,,=0]y)
L ) =1 2
(xy,;) =log Pr(x,, =1]y) (8)
Pr(x, , =0) Pr(y|x, ,=0)
=l > J 1 sJ
B Pr(x,, =) S Pr(ylx,, = 1) (9

FEE > AXK (9) P2 FE—HAPAFEAN (apriori) TR £ P
BAERRKMBOBRZEFPTHRAE  KAFNARERSES 216 4 BKHEE
(iterative) BE T KFAHSMERR AT EHER - ALK (9)

P2 B TE—FHER
og P, =0) | Y ea, PP 18"
= 10 -
Py 5, =) L%, PHYIS) 1o
557 (in Hﬂ”@hmw a1
1 2 '
w5 min Jy=Hs] = min Jy— ) (12)
o E¥F o’ A —THEH (noisevariance) * M Q,,thBh—BF X

=b & b=0, 1ZHERB2EL -BROER > Q, FREABELSNAE
Bs BF xi=0 2HM ®mQ, BFRAZELNMENS BH Xi=1
ZHMN e —BRR BHBEEAFEEALS 212 eA LGB EAHEY
FEUERLE NN (11) RBE AKX (12) PHEIH /%42 (ninimizer) &
TR e F—F @ 2K (12) T#—FHBHER

1 min "q RS" — min "q—Rs'HZ) (13)

20- seQ anL 5'eQ; oL
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R EFE L NERAEAQ,, JRAELQ, PHALHBES B
(FBPQ,NL=0 & Q,NnL=0) » BRIHKBEEZTELNBRI R B
2 ANAKTRABEIBEBERARA—BRAZIEHR Bt £ 4
S RER N ER R NBAS RIS KBRS 216 #ATT R EHHEF
BEEARKNRE  BRAKBIAA REB GBI - B—F @ BR
LHZREET R RF RO ARG H X R SUER  TREPBA Y H BT I
BIREZREGNABRE - R MBBRAEIH A ARERL 4 228
AFBRDREARM  BARKOBREAFEFARENS M T 2% E2H
BA

Bk > Ak B AR > RE AR — RS A G2
BAFERERERABRM S 5 LABMAGHEHKARE  RBESH
NS B ARG EBAES REBHAE -

[#HEnE])
ABAXEIRZENARB—ETRANSHAL R HBEMEL G2

BREAFRERERERARE SR UM 4 %2 (948557 SRR AE -

ARAXF—BWHARB —BANBHESRBEAGZIZEANGL B
KE Rad ' —BREAFEALE A Aa—REHRMEAG K —
MARR  EERBIBMARKEL —BREAFE —BERMEET > i
BNBBREAFREALLE  AARESBEAFTERRE IR EAFE
PZBE BHELE—BHFE AR THEEERELSE  BENIAE
FAFEELBURYBEH/HELE > R ALBTBRARRUAR SRS

o LREEMARR - TR EAFE RRAUBRHFEREA-THE
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B (soft value) » X P T HE T MAANEZRAAEAEEH 2
AR 4TSS R AR E & By 4F -

AFATRB-—HANBELBBAAZZRBEAFTERN I E 18
A (1) #R—ARR EERBIBARKEL—BREAFE(2)
BKEZEBAFTREREL —HEFE - MR (3) RFIBAMNEUR K
HAE > BREFWANRE - FBEBEAFE - URBBHEAEREAL —T
FEFW (soft value) ' £ FETHAE T M4 AN ERBARKARESY
W AUIR BTSSR E Y E4F -

hRhE RESZBAHAFAZILBEURAMERZIARELTE—F
ZEEREAE  HEUBEZ TR ERARA S Z RN » WA

[F4#5 K]
ABRAZEIBGRE —HBEMEARZIBREAFERHEEERLR

By LARAHEHEORE  REEERASHBEAKZHHBES
BRERBAE

FEMEZH  FEBARARBAZ A BREATERHMEET 2SR
ANEEHARZARETARE - ZSMASHE 4% (Multiple input
multiple output > MIMO) 300 &4 % — 3% 14 445 % (channel encoder) 302 -
—Z ekt R E (spatial mapping device) 304 ~ —{& &% § (transmit
device) 306~ —i&# & & (receivedevice) 308~ —F Bak k45 % (list
sphere decoder) 310 ~ AR —:#&:###% % (channel decoder) 318 - &%
BRRBES 310 644 —%BAFEE 4 B(candidate list generation

device) 312~ REA—THEEFMAEA & (soft value generation device)

10
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314~ AR —E %% E (path augmentation device) 316 - FEEA
FEEALR 32 AARK-—FMASHBE AL TRE—HWARRK (input
signal ) T ERBIEMARARREL —ERZRBEAFERR - MLBIEHEY
REINCARENGEBAFTEEALS N2 RARARRBIZBEEAFER
BHGBREAFENGRE > LB E A —WHFHE (augnented list)
R o

A—F @ BTHEEEMRAELS (314) #EENZREIHEMEE 316
RBRZBEEAFTEALS 312 2R > B4R RILBZRAIR AR LR
FE RBRREZBARR - ZREAFEUREBREAEREL TR
EEW (soft value) » £ P T HERTRMAT A REZWMARKR 4764
BREGHE - E BRI RERE BT EKE YRR LAY
HEAFAARGARERES > BURUABEARE - EXFAF > BRHK
WEE 316 THIER{ —GBAGBEEAFTERBED A KB AE KA
MME - b AXRFAT  ABLEMERE 316 TRA-FANMHLLE
(enhancement) - 7FBp * AEAKFER U T HBEEAFEELS 312 R
THEERRELAS MM 2 EERE > FTHEHEAKRMMEAINEY -

ARFEAY  ATRWHEHTEARR L(x))  BAMEKE 6 ¥
B EBAFEPHBE s HY (duplicate) M — 1R FEPHEEA
FETHREALENBRES HHEAMNE -BHTR HENBRBE T2
AR KkBRABBREAFR Yo, A FQ = {0, j=0,1, ... 0 -1}
M M 4% %4 M-PAM #3 (M-PAM constellation) - 8% > BEHMEE
6 e HFEHAARURR B G L2 LR DN ABLETHBREBAH
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o dodb— R EBAFE L BPHBHHA Lo @ Ll = M x |L| - s
HEANBETEGAERRG L T EHANE - K> KAEAF B2 HY
AR TREAEQ AL, KE Q,NL PEHAEHAE RS B AR
FREAOLSTAEKE YA WELRE (constellation point) ° % —F
@ AREAP SHBEREOFIXNTESL L ARFHFE POBE
GPTH - %K )%42 (minimizer) B TH H 4T :

min - Hs|’ ~ . min y - Hs| (14)
VY, 3
° minb -~ _pin, Jy- s (15)
PSR -HS HHEHE jMBIELER (path metric) Tk
4o F
T(s)+ (AR +2(, - X "R, 5, R, A, (16)
£ A=s-0, R j=0,1, ... ,H-1-
BEIRA HLMEOE > FoOBALREA—Tus PREHYE
o B 316 2 {AFTEE  BEAAABATIHLEHYRE 316 AARA—B

16-QM 4 x 4 SHASHEARTZHIE Lxso) RR Lxst) o R
4-PAM ~ 8 B 2 #HK B TAa BN — A (8-stage) 2 #&HKH (trellis
diagram) £ L 2 H@E%KR s AGABAHENEKKE FeyS-EBE -
AATHGF 8" = {+], -1, —1L,+1,+3, -1, =3, —1} "M=4~ @ Q =
{—3,—1,+1,43} - H @ T4o > BRHKMK E 316 THKBRE s WY Ao
FRG®REZ BAREETHA SHERBRFE L) AR L(Xs1) o k0§
wEAT K&EKEk Q, mEHKEXQ, -

12
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B EEANX T REABRBHRE T EEEHT N RRY s R4y
e maX (16) AAREAEZZNHFERR - o £2K (16) ¥
Z A BEA—ARZARER BLEETHARALZEZE#HWE(Look up
table) RAvEAfFso o FEF > ARBATHH T > BE 7 THIFEAE
A MBE R FHFBEWMMEE 316 2/REESH > B Lk FT
M REEPT - BB R R THREERP TR IR THE2ZHBL|LIx M
(EF0<KH<L) RimREAE - BERR  RERAFAZBRBRY T %
M ey E TR X T RRAwIRFHE -

© Hoh@ o EERAFATIRBHERE 316 T FHTHEHK
(dynamic compensation) & #h+k R i & 18468 892048 - TREP » B2
W F 316 THBIIA—EEIIHRER (correction term) Rk $BiE
RAB NS M EAMER LMRRER A OBEREABEL T E4
B3 m A& m FHREK Q ,nL, RE Q,nL RN E m+tms=
ILl - A—F @ > &
o mo = min g - Rs (1
AR
m, = min |g ~Rs (18)

s'eQ;
Jodb— R RPFAZHBLEHFEER 316 W THEoRREBF L TH
~R (10) FHEA :

Z:'eﬂjopr(yls') 1 Z:'eﬂjopr(qls")
) ' = l0g ' '
Zs'eﬂj_lpr(yls) Zs‘eﬂj,lPr(qls)

log
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Z:}-le;:—z(af-mo)

m
( 1~ 0 0) + log - (19)
20 1 n -1 -;{(bl—ml)
e
% ‘P {mﬂ, ai, az ..., anOEll} = {T(S')}'VS'E Qj,o ﬁL} ? R'—J {mly bla b21 s ey

buc} = (T} Vs'eQ, L} o BRBAHBEZAFE > log™ ~logcl =0
n, Pr(x ; = 1)

BAANIFFR (intrinsic information) 4T HHAF%ER S (maximum
“a posteriori” detector) RmAF - B—F &> £AK (19) P2
EoRARRE P ERT A -

o

—5(a,-my)
1+ e’ 2 .=
,BlogT’;-—slo ( Z - )+log.I;l{J..)_
1 (1+Zn, Py z(/"'x) r(xj—l)

(20)

n

%*fiﬁﬂ&ﬁi:?*ﬁ%%&ﬁﬁ*%&%ﬁi%&ﬁ°ﬁ

BOABATZTREEEARALS 34 A TRETHAXBTEEERS

HEhR:
- 1
L(x ;) = 557 (my —my + f log 1:’::0) 21)
Q 14,
~ (m, —m, +Plogy ) (22)

£+ P %A —%EEF (normalization factor) > M m = IL| —
me BAR (21) Tho > RGHBHKR soerm MEGHEARAE : —
Kok - REHEER - UAKSILI +1 kB e B—FRR 2

QonL (XQ,nL) HAEEALA RAIm (X m) 44 L P2 B ASBEE
M (maximum path metric) RivsA#lf - H2 & > EABAR®EHA T £
aR (21) REAK (22) MBI TREERR LX) 2t EF k444

14
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SR RAABZE - R > ABALAMREZALTEET RO FAAL
HRXB TR AREAHTREAT > TEEER LX) 2 EFEXHF
TREEFHRFFRRAWUAEE - BHERR > AKRHL  ABEAXTE
BAREALBINLATHETHAXRAREAF — A THREER Lxs) R

L(xy ;) = m - my (23)

FEUELE FEEGARGTHREAFERS S A2 BMBERT
BH o BB BRIRIE — 4x 4 MIMO A % > £ B#/A IEEES02. 1ln =
(648,324) s & (1944, 972) 2B 4hBF X RwIREFF o B4 > HBB
AFESRAA K-best REEREL - WwEEZBAT - AEAMTHRER
(bit error rate » BER) /J\#* 107 » B4z B AF EH A F ik (LSDs) =
FERXDK RARAN 128 R > AEEZE P > ABEHAMIRBZH ERH
ZF ik (A-LSD) T RigeL & A 4o stsanit (SNR) > FREP B Arw » 48
BAZ MM ALREF R 2 K4 0 4 1dB 4K 2 0. 3dB > AR ¥ K &4
HEAREABE - OB R > REAAMREZIBERE S HTELHER
MEZHBEREA BERREERBEELIMEREENNE $AL
64-best A-LSD /& Bk ¥ #E A Sk e 4433 A 8 (erro.r floor) -

SREME > ABAMRBZBERE A THATETRHE BT MR
FELZRS  EMBEAMEORNBRE - YRR MBENEABR AL
TEL—BBRRABEAFEZT0h L 0 A5 0 2 B8R % A8 %15
TEHBASHMBARIFHAARE - RR—F RN REVAMRBKIHBE
BT ERTRANRTRZAHRELT > o P HIKREE - FERE
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EoMBEEE THEF X A K-best MERFHE - sbsh > REHAFIIR

BT —RIREBERBEZFERKRBBEIRETHEHRM - B0 E

Z o RBERAMRBZFERMEIURGEAMETRIGHRE R A AT

MBE TREFPEISBABIAL  ERMELKEMME -
b EHEAFA—BRETRAME EEARREAEAT

ez HE > HBRARAFATFRARBAALZIHK - B - BBRRHEW

Az R Ee  HBROENATAZITFEAERA -

[(BXHERA]
B-BHhABISHESRANARBRABELBEEZASTER -

F_BAAB S HEIBRAARFAAREAFTERETRELB/ZASR
~EB -
FEZEGAABAIEAREAFTERMEIZSBASHEAKZAR
FRE o

FoBAARAEA—THNTREHREEAEZHRAETER -
FRARGARABEARBEAFERY I EZIHBERTEHR -

(2B RNA])
100 2#dS8ANAH

102 REHKHB
104 ZRBRHKE
106 #WEE
108 #KEKE

110 =RAK#% B
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112
200
202
204
206
208
210
212
214
216
300
302

304
306
308
310
312
314
316

318

WERES
B EMARS
BERGES
ZRIBRAMEE
BWEE
BURE

B IR AR B
BRAFRALS
THEEERELS
SRR R
SBASHRBE AL
BEHH S
ZRBHKE
BHEKE
BHBRE
AERRAES
BEAFEALS
THEEEARAELS
BEHMERE

L RCR L
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t
1.

o
2.
3.
¢
4.
5.

~PHENEE
— AN BB ELAZIEEAFTERMEE La4

—BEEAFEEAR HGA—BEGRBAGTHEEK—HANE
BRBEZMARKELE —ZEAFE

- BERHEE  BERUREAFEELEE  AARBREEAG

BRBEZZEAFEF2REZ > A4 —BHHE S UA
—TRERARRELS RENBBREAFEELESUAUBEHME
B AGULBZBARRUAR SRS FE > BREZHARSE - 22
EAFE - RREBHFAERE A —THEER (soft value) >
EFYSTREEANGANEZRANEAES Y S A NI ki
FARES B E
P HFHNREL | AL BREAFTERELE A PR EBAFE
CAABMBE > B5EHBE 4 CSH LB ANRSE IR ARR
ZRTTEM °
PPHEANREAL | ARAZBRAFEREEE RV BREAFE
EABAHTRERKASEEE (sphere decoding algorithm) -~ #
B aas R E % (list decoding algorithm) ~MEXE% ~TEERE - &
K-best REEARAEAGBEBEAFE -
PP FEAREAE | AMEXBEAFERNEE AP REMREL
GHhEeTHBBEIMASIE A% (coded MIMO system) -
PPHEEMNERE | AAEZBBEAFERELEE AT BB HHE
BALGBMMFREZ T RO0EA
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5 AR EAF B2 MBS M1 R RIS B %R E M8
BAE R

g M EBEZEE kK BRATAR-BRAELQ = (%] j =0,
L ... M =1} FHAFRZY -

e FFRAEERED :ﬁﬁﬁizﬁzﬁsgm%ﬁﬁ%iiﬁ PRl R

EGBUATREAFEPZS N BEIA—F— 50D uR—¥
BN VSRR R B PN V. S VN Ny
P (Hle%) auEofe U vrEunEzE | BaR
A — Bt (Bldo—) -

PR ERR A EIRRAFTEREEE R AREHRME

g-Rs

m, = min 0
ETHE '€ /0 RHBEBRE L2 —E—F B
. 2
L m, = min |g - Rs |
4@ (minimizer) m0 > 3 B *T4k# SeQy, RIrBZF—_ELH

Qg2 —# =& 1 %E (minimizer) ml » £ “P"q—RS“ R ETEEA
AR 2B@4E% (path metric) -

P HEAEERE T AR EAFTERMET BT STHEEER

EEBHRTRETHLAKXRELZTHEREERRLGEK, j) ¢

I -1 1 l+n0
(xk,j) ~ _2;2_ ml - mO +ﬂ og 1+nl)

Ry o'ty — Fi#%H (noise variance) » P hA— KB T

(normalization factor) >n0 A& nl 9 REZZE—ES UK

Bofbz kb @nl + nl BERZBEEAFEZAN] -
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0. WwHHAFHEDE TAMALRBIAARHAEE AT BTHRETR

10.
[+

11.
O

12

13.

EEBHBTRETHAXRELFTREEETRL(K, j)

L 1 1+n0
(xk’j) rm - my + B log( T,

)

2P 48— %®EETF (normalization factor) ° n0 B nl 2 514K,
REZEFE—REURZE &Lz KR/ @0l + nl BBEAZZEAFR
Bz Ko

P HEHNRER T AL BREAFTEREEE  RPSUTHESR

HELEBATRETHLAAREASTEE TR LR ¢

L(xk’j) rm o—-m, .

—~HANBERBBLAZEEAFERE YL L4

(1) Bl —8ARRK > LARBFIRARREL —BEEAFE

(2) RBHBEEAFTREREL - BHFE S XA

(3) LEBIMARRRARZHHEFE » BREZWMARSE - SR EA
AR -URIFHEABRREL —THEETR (soft value) » &
T AR NARA RN E RTS8
R EMEHE -

WP FEANEER 1 AMEZBREAFERE I % AP HBREAH

R asAAREHRE  EESELBESCHAEBERANBRE LR

MK AAETR -

WP HEAREAE 1] A2 BEAFERESE £ ¥ 58 (1)

B aeH L REHEKREEE L (sphere decoding algorithm) -~ #
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14.
O

15.

16.
O

17.

BmEE Ak (list decoding algorithm) ~M EE:: T FEEE -
K K-best EHERELGBREAFE -

WP HEAEEE 1 ARE2BBAFEREI L A ¥ P8 (2)
HOsH:

HOBEUBZBEBAFEZIBE -1 RREEEZLLEREREN
BBZ AR

B M EBEZEE kK BRATRKE—RAZSQ = {0 j =0,
L ... M - e ERERRZa, -

WP FEANEDAE 14 AR EZBEEAFERMY L P58 (2)
Bast  BEAUBEAFEFZRNRESA—E 40

R—f=a Aeug—go Y bmaunez s j BRAR

AHBH— Bt (P  anpote M dmpuBezy

BRATRBA—FE A (Flo—) -

WY FEANERE 15 AAMEXBEAFTERE L £ FTHRE

lg - Rs [

m, = min
s'eQ

LR Tl R A T T

m, = min " —Ii's'"2

1 ! q
(minimizer ) m0 > 3 B T4k el R EZE K45

Uiz —% =%/ BE (ninimizer) ml - %4""’“”“24&4%%%%1%%
AFBE2#HE%E%S (path metric) -
WwHFEAREE 16 AME2BREAFERY T L AP TRETH
ARREEZTHEERALEK, j)°
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-1 1+n0
L(xk,j) ~ W(m‘ - m, + f log 1"‘”1)

o s —F#% & (noise variance)» # #ha— % KA F
(normalization factor) n0 AR nl N REAZE-ELGURY
oA ZARN @m0 + nl BERZBREAFTEZKR) -

18. ¥ HFEAMEEE 6 AMEXBFRBAFEREFT % L ¥ TRETH

ARREEZTREREARLKE, j) *

1+n0
L(xk,j) ~m —m, + f log( 1+n1)

4P 48— %#£BF (normalization factor) s n0 s & nl 454,
REE—EEAGUBREBE K42z K/ n0 + nl ABENZBEEA
FHREZKRD -

19, ¥ HEHREAE I6AMEIBRBEAFTERE S E ¥ THRETH

ARRELEZTHRERRLEK, j) -

L(xk,j) ~m o—m, .
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