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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.
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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.
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ABAGLEN R EERBELAGZBREAFERMEZRE L B

BRE—FITINEIASHEBRERBLAAARNGEHBEARZIBZEATE
WBHEERELF % -

[ AT 845 )
S8t S A4 % (Multiple input multiple output » MIMO) & #

BAREAHXENER  RCRZRANEXERBERLALETY - £5

@ FERUZBARLMAMNEET  HRAMLARE (maximum 1ikelihood
detection) % AXRRE AR —HRANL  RERZANFHEL L TH
&R % (diversity gain) > #| Aot & & S o723 (additive white
Gaussian channel noise) #3945t » R RABMARETUARBBE S £E
04685 (lattice) ¥&#9& LB F (closest-point-search) - & —%

R ATEEMERLE FWALRKT L& 5 B8 %45 545 (channel
coding) EHBTA—HTRKYLKBAXBESEMN T X ARBEE

@ GBEENF SHESBAAATURGES BB B AR BIRA AR
#tk (signal-to-noise-ratio* SNR) - & »  AMMEAREETE KA
BOBBHEIRECHENAKZ AR ReRMASHARAL FHES
AE - Bk XKML (sphere decoding) @A —#TE RIS E
BHMEZARBRAFTA AR TR - HEARBI AN EZRETHE - H
BEX—HETOHUFER  SORARBT R4 &R KRB BURA R A AL -
FLHME B F-BHAABLSHESRALAGRARELSEZ
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44 TEB - BotHmbsaAnt s 1004648 —@i84%45 5 (channel
encoder) 102 ~ —Z st 4t £ & (spatial mapping device) 104 -~ — &4
# % (transmit device) 106 ~ —3 k¥ & (receive device) 108 ~ —3k
4k #2575 % (sphere decoder) 110 ~ A &R —i&i& #4525 (channel decoder)
112 - BREHEEI6 2T NEBFERE ABLKEMNE24 N8
BURK - ABS5GEEHAL% 100 & > Bl 45455 102 48 Ri540
HMK u BITRERBUREL - AFIzHBaT x = [x¥, xP, .. L,
xXPI - BTR ZEMASEE 104 530580 T X Ed L8R R
(time slots) REATAR S - B > BEAHBAFRAEE t 2 x &
B xV=[xY, %9, ..., xwa®] Bikrs AHEH S E (transnitted
vector) 5 =[5",5. 501 » B M Az MRS B —HA MR
(complex signal ) - 352 & » TR H T 104 Z ERIs g FEAER
22 ] %358 # (spatial multiplexing) # % A& M-QAM-mapped R.3% &
Bk e AL AARG AR LEAMR Lo BN AFEHETA -

AEMBSEE 104 MFAskeesdit FHEE 106 R ZEFGESD
EFOXHAMREREE > RBKELE 18 reRkFEHRUAE; REBK
WMk - ZHAROETOURRBRAZ O HHAXTETLT !

;(1) = W50 4 5O (1)

HPi@iE H pop—Bpmmes (independent and identically
distributed» i.i.d. ) Z# & &#4R@E (complex Gaussian random
variables) 2 Nr x Nt &4 ; r‘ﬁ:ﬁmlf,’%il‘é!;—— Nex 1 2 BBEAEHALS
Wagm@mE o £2K (1) FPHOHASBMATE-FRTR
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o | RGO _|RGON-LEH | RECY | RE)
yo= L{j;(’)} - L{ﬁ(l)},R{}'(')} L{'E(t)} L{ﬁ(')}

= W0 4 0

g R{-} XA L{:} 23REAALRE s HTHE» AR EHH

(2)

5o fREP» B A Nt 4 (Nt-dimensional) #9484 M2-QAM 3% s thik &
% Nt 4 (2Nt-dimensional) F# M-PAM @3k y© - &K - %
BFRAtA t IR SAFIBAE YR -

wEAKX (2) " BABMARNEZHETRERLA Nt 4

(2Nt-dimensional ) Z £ % 2] (constellation space) Q*V &% ik &

® L
/A (minimizer)
A . '2 .
$ = arg min y—HS” (3)
2b g ||| hhesxtEHS4H (Euclideannorm) » 2K (3)

PR ARBHER NS ABRKEFRAR T RS % BATER
BARIE N R L efs ks - Bob > AB 53 M SHAAL 100 ¥
HKBBES 110 PRABRKBEY S ERBARLSBHE

o (closest-lattice-search) & &} A -
ko HHRKBRES 110 AEE-FAREE T ARANIHRE > £8

fer

Rdits % 4% (hypersphere) “F'"y_Hs zZ s #hE4E8 (path
metric) #ATHLH o FEp > AKX (2) TE—F KT

y— Hsf o

S,y ® Sgp = arg min I
ML SD
s'eQ?M ,“y—Hs'll2 <r?

BEEAX T XFRr ERAETHE MNEVA —BETUEHL
LHEKX -
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BETR RKKAZSE 110 Gy £oX (4) PRETHRESF
(tree-search) - BHR % > #1A QR 2 4% (QR-decomposition) ° 3%
BEERTHHE = QRRWRSE > £ F QQ = ImthBy— 2N A ) B2 SE
e (identity matrix) * @ R4 A — 2N: x 2Nt K/ N9 L= A% % (upper

triangular matrix) - B &%y £ Q0 ZHKBBZ 110 B TH AKX (4)

AR
. . 2
8y, =arg min g - Rs| 5)
‘ EbPqgq=[q q ..., qm] = QTY° w14 o™ # s BT H

BEHREE YRR F AR R — @B (path) - HEBEZELEH N
&2 (node) » B4 &% & 2N B (2N-layered) #tik + &9 2N 1B g -
#— 5 RH > BEBESAARK (cost function) (Hidellg - Rs T
TR TR —%BE4EME (path metric) » ATl E4oF ¢

2

5 2 Nt 2 Nt ) )
”q — Rs '" = Z (qi - Z Ri,jsj) = e(s(')) (6)
i=1 j=i '

z

L
—_

AP s ki BiA#ENtE s &R sV =[s, sin, . ..,
sm] e B T(sY) THE s oA ®1F5ES (partial Euclidean

distance ' PED) » £ T & 74 F :

2 Mt 2 M

T(sD)=> (g - D R ;s;)* =T(s"V)+e(sD) )

BET4 BT EBEZFE REE B EAKIEED
Bl BB T A4k 3] — B MMAS, R EHRIEARERRAGEET
B bAREFT LR EANAREYOE MR G EERBEEEGETR -
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ABRALAENA Bo2HEBNALAINMRBT —REEAFE
(candidate list) FHiARBITHKAES - B EAFERQLTAKRST
KEHBIE - F4HE B F_BGAT S SHHS AL RAARE
AFBEREBITRELBLAGTER - BB At 4 200 2as
% — 8 18 4 %% % (channel encoder )202~ — % P s 4 # B (spatial mapping
device) 204 ~ —#% & # & (transmit device) 206 ~ —3# ¥ % & (receive
device) 208 ~ —F Bk ka2 s5 % (list sphere decoder) 210 ~ AR —i&
% #2285 % (channel decoder) 216 - H¥{E&m#EE 206 47 Nt EMFiE
K& MmBKEE 208 RIa4A Nr BEKRR - dNE_BRTZEE
BE-—BATZEE PR L MR AARE S AELERE 0 BLALR
BAEAFL - LBF - BARRF B AF-—EHFZSHHASRARL 200
%hAHOEE —FERRKABE 210 XFERRAHS 210 248 —ZEA
#E¥8 &4 % (candidate list generation device) 212 XA—THEFE
MA A K (soft value generation device) 214 HEAFREAEALESR 212
HhARELE—BEEAFE (candidate list) Lo % |L| BAZFEZ A
wFEEEANK (2) 24488 ARTHEZILI#BHBREABENHE
%/ |L|z #4248 (path metrics) - AR BEAFERLS 212 B4 3%
BAFELA  THEEERALB M4 RRBEZFAE L R HAHEAT
FEHANE - £ AEHREBET > ARANTEEHNAREA LAY
BHRRERN - FHMBESEAFEEAAB A2 URATRERTRALS 214 2
BEREAE-—FHELTF -

BEMC) A M-PAM zergt &> @ s =M(Xey, Xez, o L ., Xeke)
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HWEMBIEs'e L, B HN x; ZTEEER (soft value) T H

F#4# % (a posteriori probabilities) ﬂi;batx;tibﬁﬂt :

Pr(xk,j =0{y)

) =1
L(xk,_l) og PI‘( xk’j =1 l y) (8)
Pr(x, . =0) Pr(y|x, ,=0)
=l »J 1 s J
o8 Pr(x, ; =1) o8 Pr(y|x,;=1) ©)

HFAaE AKX (9) P2 B —AGAEA (apriori) T £ P
BARABMAMNEFTERAL AP R BEMABESE 216 £ BRMRE
(iterative) BE PARKFHNILFERRMAFTF LR - MELK (9)

¢ PZ R B TE— SR
= ea, PI(Y|s')
og Pr(ylx,; _O)  log zsen,_o ' (10)
Pr(y|x,;=1) 2 e, PP 1S
~ 7 (Srgén”y Hs | - mm”y Hs || ) (11)
|2 .
serg!lll}wL|ly HSI —serfl;llnr\L"y—HS ” ) (12)
® * fhBH—F3E2H (noisevariance) > @ Q,, 4B —BF X

b%b=0 l2HEREZEL - BROBR O, BRAZELNAE
s BA xi=0 2HM4 mQ WRREEESNAMANS EF xi=1
ZHH e — AR B4R BEAFTEELB 212 €AL —BABTAHEBY

Eosgpasrk (11) wgxkaX (12) $3%2 &/ #4E (ninimizer) 4
T o H—F@ > 2K (12) TE-FHBFBA

min “q Rs“ ~ min ”q—Rs'||2) (13)

20- s '€eQ; Nl s'eQ; oNL
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Ki o THE L ALERAELQ RRELQ, PHAAHBIES B
(TFBEFQ,oNL=0 R Q; nL=0) * BFAREZEZEZELAHRBZ B
B dNABKTRANBEZMBEBRTARS - RAZIEH Bt £ 4
Gl RN RNBAE MIAKKRERBES 216 BT TRESME
BPEAARAKARE  EMARMBMBARUSLARIE - F—F & %R
Lz SRBET Ao KE B AN FT KRR FREPBA M HE T I
ROVEEEZESHMBME - KM ARBRARIHFAREARL E4 228
AFERNDRERE > EABRRKOBEAFETABE T 24 F24
E -

Bt A biimEr i@ AEARB - RBERSELL2E
BAFEREEERABH T X LERAGEHEANEREE  RELEYH
AN AR AN RERMAE -

[#ArE]
ABFAZILBNARB—BTREANZHEASHBRAEREL LT

BEAFERMEBTRABE N 5 UM BLARZAMEEN RR LB -
® ABRAZH-BHARB AN BELMELRZIEEAF R
BB HOS —BEAFREEAR HGA-BELBBHLRATHK—
AR BERBEARAMRELE —FEAFE S —BEHRLEE 8
BNGBREAFEALLE  AGRBIBREAFTERBHEBREAFE
PG BRHAA-BREFE S UR—THETRALS  BENZE
BAFREEABURGBERYEE » BALBRZB R UARBHEEF

B BRBIHBANRR ZHEEAFE - URBBHAERAL-THEE
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B (soft value) » £ ¥ ZTHETRGEANE RN RRAASTH LS
NIRRT R RIEH E1F -

ARARREL —HANBELAELAAIBEEAFTERE S K L&
2% (1) BR-HARE LERBZGARREL B EAFE S (2)
RBZBEEAFEREA—BHFE ) LA (3) bBZBARBR AR TS
HER > BRBEABARRE SR EAFE  URUBEFEREE T
FEEM (soft value) ' AP ETEEERGRAN ERIMANIRASHTH
UM MR EAITHBRRIEEHIE

NBiE BREZZAHABAZUBBBRAERIDIRERE—F
ZEG MM B UREX TR B RS F aZ A HAWE

[Fx%5 K]
AERZEIEARM B AEMBELAAZIBEAFTEREEERLRE

¥yxE LBERABHEHEGRE  RYEESZWHASHE AL ZAMESN
&

FLAME=ZB FEEGARTAIBAGRAFEREEEZISH

® ANEHBA2ASGZHRETARE - ZEmASHE 2% (Multiple input

multiple output MIMO) 300 &4 % —if ¥ 4445 33 (channel encoder ) 302 -

— e st # B (spatial mapping device) 304 - — {48 & (transmit

device) 306 —# i # B (receivedevice) 308~ —F Exk ik ARa5 %5 (list

sphere decoder) 310~ ;A & —i& i #4458 (channel decoder) 318 - #%F

BrkmERINaL A —BEAFELE 4 £(candidate list generation

device) 312 AR —THEEMRAE 4L Z (soft value generation device)

10
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314 - AR —342¥E % £ (path augmentation device) 316 < #FZEEA
HEAAB 2 AR -SHBASHE A% FHRE—HARRE (input
signal ) $ A REZBARRREL QR BEAFELR - MLBEHY
ZEJNOHEBNZBEAFEEAALS N A AARKREZBZEEAFTER
BHABEAFTERGBE BB AL —HHFE (augmented list) &
® o

B—F@m BT EEERELS (314) HEENLBLEHEEEE 316
RERGBRBEAFEAEASR 312 20 » £4AR RLBZAANARR AR LR
HE RBREIMARR ZREAFEURZBEFERAL TR
EHM (soft value) o £ ¥ 3%7T § H T RAT R REZW AR R EATEH
BRREGHE - N F BT LERAZ _BATIRETHRE K
HBEFARRI M EEE BUNLABEAEL - ARFA Y BEH
MEE 316 THHMRE-—GBRANBREAFERAY A HBRFE &M
R - Bt ARFAY  ABLHELLE 316 TRA-RIMHEALLE
(enhancement) > 7FBF » REALEP R BT REBEAFTEELALS 312 1A
TEEERAAS A 2 EHRE  PTEEMBRLZAMAMEEAINES -

EABEAP ATEHEHTEATR Lx)  BBHFYEE 36 &
AR EAFETBEL S HY (duplicate) M — 1k FEPHHEEA
FEPHAFLAGBES BHEANB - BETR BAEANBRBETZAH
AEKBRARZEARAR Yo, >  H¥Q ={o,| j=0,1, ... M -1}
f M 4% %2 M-PAM # % (M-PAM constellation) - 4% > BZIEMEE
316 eHEERAEURR KO A2 LG ABELRIRRBS

11
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bodmtb— R BEAFE L iR A Lo @ (L = M x [L] - #&
HAEAMBETRESAERRG L YERMARE » Af > REATIRBERY
FhTIRELQ AL, &R QNLTRUFGERTEL B ASHENY
HEGOSTLEEKR YA ERS (constellation point) « A —%
@ AAFAY SHBEHRBHAFTXTEFE L ARBHFETHRE
G 2TH o %&KNHB2E (ninimizer) R TH F4o T

min y - Hs| ~ . mnin, y - Hs|[ (14)
AR
® Speag?luy-Hsﬂz ~oin, y - Hs| (15)
Fi—FRN > # S HHHE | EBELER (path metric) T Ak
HETF
T(s)+ (AR ) +2(y, - TR, R, (16)
£ A =s-o BB =0, 1, ... ,M—1-
BHIRR > F5MEWE > FoBAAREA T TBEHREER
® B 316 2B TER c BRAAFTATIHEHHEE 316 AARALE—E

16-QAM 4 x 4 3 A B A% TZHE Lxso) AR Lixsn) e R ¥
4-PAM ~ 8 /& Z #Hik B T A8 e — B A (8-stage) Z#&iKE (trellis
diagram) - £ L 2 HMHE s GBHENLEBKE T o9MEBE -
EAR®BF 8 = (4, —1, —1L41,43, =1, =3, —1} *M=4+ @ Q =
(=3, —1,+1,+3) - BB Th > BEHMK E 316 THBLE s RHEADHE
AREBAE B BEATHE ssAHERBRIHE LX) A& L(xs) o 20 F
mEMR o RERE Q, MEKKEQ, -

12
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B ERAKToo o RFABEHEF L EERT W RRY s REAT
g, maX (16) hAXFAEZAOHARR - A5t £2K (16)
Z A BEA—HARZERKER BLETHARAAREZEHR(1ook up
table) RAwiiffho - HEE » AXFATHS T > BE §° THFHEARR
$E M 3842 Ko XA FHBEWHELE 316 ZREEN - R L FT
A EHEPT B AT HFRAERPTHBRTHEZHE(LIx M
(RPOKMCD) Rimh B A - BERF  REAFAZBLRHES &
My THRE R KRR AAE -

® B—FEm > EABEAFIBEHELE 316 TS RTHEHA
(dynamic compensation) #9&h4F RIE & % A48 692 AE - TRBP » BBAEHR
W#E 316 TH b3 AN—MEEESHRIEA (correction term) RAERE
BB NS EAMRLMBRESAEN AHHERE AT  E4
3% no AR m FHREK Q0L RE QnL, R B m+ms=
IL| - B—F @ &
mo = min g-Rs| (an
® LA B
m, = sxg{i{il"q—Rs'Hz (18)

Josb— R 0 KA BSIEEEE 316 BT E KRB BHF LT
aX (10) FHmEA

Zx'eﬂlopr(yis') 1 Zx'eﬁloPr(qls')
' = log ' .
Zs'eQ“Pr(yls) Zs'eﬂj‘,Pr(ng)

log

13
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—L(a,~my)
(m| mo) 1+Z"°‘ 20t

20' +10g ny -1 2(b’ ™) (19)
1+Z 'ele
¥ {m, a, ay ..., awon} = {T(s)}|Vs'e Q;on L} > @ {m, by, by ...,
Pr(x, = 0)
buoi} = {T(sN}IVseQ, NL} - HABRHBZEEAFE log—~10g PGz, =1)
n, =

HHE NI EM (intrinsic information) 4T & A F4£ 87 B (naximum
“a posteriori” detector) RAvi#4F - 5—F @ oKX (19) 2

FoBAUREARFERT ol as R

. 1+ n,
1

n, -1 z(al ’"o)
1+ ’ 2 Pr =
= log ( Z )+lo L

B log
+ n, (1+Z,,, -l 5o —Lb,- m.)) Pr(x, =1)

(20)

£4 M T 1—:— R pHBELTHERILEMRM - &

n,

%o ABAFPITRERTRELSR 314 ATRETF AT EE TRt

HHR
-1 I+n,
LGy ) = gz my—my + B log 1+n, ) (z1)
. ~ (m —m +,Blog ) (22)

#d P g — %% RF (normalization factor) » # m = |L| —

me dAR (21) Tho RGBAKA foere HEHHAABA  — 8
Kok~ HEHHEE - ARESIL + 1 RBEw e EE—FRRZ
Q,nL (RQ;,;nL) AZES  Rim (% m) €44 L PIHRABEE
M (maximum path metric) RAivsAH|l7 - FEE > ARFATHM P £
AX (21) REAK (22) AHEZTEAE TR Lx )23t B H kbt it

14
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R RAOARE - Rfy ABFALAREELATEETRAOFARL
FRXB AR TEAT THEEER L(x) ZHFFEKANF
TRBEFORF TR Rk B - BHIRM > AKRGIL A BAZTH

EERAEABIUTHBTIHAXRALS —ATHFARTR Lxs) R

Q

LGxy ) = m = my (23)
FLMELE FEBGAATAREAFERE T LI HBERT
EB - wERBBMAKE— 4x 4 MIMO A% > 3t A4 A IEEE802.1ln =
o (648,324) ;& (1944, 972) ZHRE&HBEH XN R R #AT - F I ZEE
AFEBEHANA K-best BEEAREL - Ww B BB ABFMTHERE
(bit error rate * BER) /# 107 » B 402 BEAF B MBI F ik (LSDs) =
FEADNK 2BZFARN 128- KM £FEAE T REAMRBZIFER
%A% (A-LSD) T Kig2 & 4 seehmikst it (SNR) > REp b B Afo7 0 #%
BAZAFHAMKEARAR 2 KA # 1dB B4 ZE 0.3dB L H F K A4
BEXREABRE - ROER > A AMRBIBB/IRYEF AT ERR
@ HrjwigEnr BERRAEMBHEIRBRETANE LEA
64-best A-LSD % H % ¥4t A Bk ey48 3R A # (error floor) -
BEm o ARAMBRBIBBRYE I HTHEASETHEREERFE
CELETESLS  EMRIAENRIBE - HEURR BBENEBRK LS
PEL —ERANBREAFEZ G oob ik 0 AR AZHBEIRHEIIERBEAA
TEHRASHHALIHEARE RR—F RN ARAMRB/IBE
BHFTEFTRANREZBHRA LT o P SKRKBHE - FERS
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k- MEEXR -THEEX. - R K-best FEEEE - sbsh AEAAFIR
BT —BAIREARH T o2 FER KRB IR LITHEHRG - BRF
Z o ABAAREZFBBEEARGEHMEETRIGRERLA AT EZ
HE TREFAMBABIAE  EMBEL KT FRAE -
bl EARBH—BRETRGMT  BIFRRBREREAT
HZ B HBARAEATHIHNEBMEILRK - B - BURMENT
PRz R asH MR OENARAZ T FEAEDR -

GCESES LD
Y—EEAE ISR AL KB BE LB EZA%TER -

S _BAAY O SHRE S MNAGHABREAFERBETRERBZI LS
~EE -

B AAABRZAAGEAFERMEEZI SRS HL AT AR
7B o

OB GAEABA—BRG TREHEEEEZRETER
PEBGARERAZEAFRERE N EZBBRERTEEH -

[ &2 F%RHA]
100 2&HE 58N

102 @8 44 5
104 ZERIssEE
106 #F#HEE
108 #uk#E

110 KAKAF#5 S
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112
200
202
204
206
208
210
212
214
216
300
302
304
306
308
310
312
314
316

318

BERE S

E2 EES VN X
ERIRHRE
BREE
BUKE
FERKAS S
GRAFEELSR
TEEEREALS
i B AR B
SMANSHE A%
i e B
FRBAEE
BHKE
BUEE
RS B
BEAFEEALSE
THEEEREALSR
BEBHEE
CRER R U
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' 101 7R 13 B%EH%KE

CFIEEAE

. " #ANBELMBELAGZHEEAFEREEET  Laos
— B EAFEAA R HAA—BEHBERLTREE—BAME > &
BRI ZHANMNEE L —FEAFE

— RS EE %%#&ﬁ"‘ﬂik/\/a?—éiﬁﬁ 44 bR s

BAEBE28E N-1 RABEEEBEIEERENBELBE > BiEEM
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—THEEENALR  BENUEEAFTEALSURZRAEHEEE
B BAALE R AGSE U R RIRIE HE jﬁi&%&%ﬁ%)\%ﬂ?ﬁ ~ 3%E

BAFE  URUIEHEE %éi %A (soft value)

25 9] B DAL AN S S AR RS B B ISR B AT AR 3R
KIE & B 1E -
2. WwHHEHGEEE | B2 FEAFEREEE AP SR EANFE
. 0.4 R A EEAE > B EERAS 15 60 A A BUE A R ARSI AR
Z AL TLE R

3. Ww¥HENGEES | AL BEEAFTERYLE LT UBEAFE
A4 BALTRAEIK 3k 245 % Bk (sphere decoding algorithm) -
B m i+ (list decoding algorithm) ~M:EEE T EE % - &
K-best #EXREALZZEEANFE -

4., W HEAGEE | AREXEEAFERYEE AP SR EMBL

YthtL o H hrE S AN S8 2 4 (coded MIMO system) -
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P FEAEE R D AMMZZENFTEREKE L VBB E

m, = min ||q—Rs ” 20

BT R ERE—ES 2B R
mo=min g =R
& (minimizer ) mQ - it B 4R 45 sER Rt B g 4
iz — & (minini N R
Pz /N&4% (minimizer ) ml > 2 & {4 X B IR EA

HE 2z e (path metric) o
R EAGEE AL EAFEREEET AT UTHEEEN

EEBGTRETHLAARELESTELERLKE, ) ¢

-1 1+n
L(xk,j) ~ Q—O-—T(m - my + S log T )
B ol sl — T %% (noise variance) @ P 4B — AT
(normalization factor) 'n0 A& nl oK EZE —E 5 LR

FBoELz KA mn0 + nl BEAZIFEEAFTEZ K o
o PR EHRE L OB EATBERMEE AP T EEENM

EABGTRETHAXREASZTEREANLKEEK, j) -

+ng
1+ 1,

L(x, )~ m —m + ﬂlog( )

o P 14 8 — % B -F (normalization factor) - n0 s & nl 4 314X
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L(xk’j) ~m - m,

10, —ANBEAMBLLZBEEANTERE I E HLos
" (1) B —HAMIE > L BARBEZMARRELE —1FEAFE
@)%@ﬁ%%%ﬁ%k%ﬁzﬁi -1 RRBBEZRIZIEERE
MEBEE BN EREZZEKBRAETNM-—FEAELSQ =
(0,1 j=01, ... M —1)+HBARAZ0,  £EL—
WiEE | R
(3) L& E AGRIR A R SEIEFE - BRI AWM ~ 2FEA
FECURBIBEFEREAL —THEEE W (soft value) » H
"' b3 F A B AR A S A LI AR A B SR A SRS 4T
| WBALEB B E o
11, 2o ¥ 3 EHHEE 10 BRI EEAFTERE I L LPRREEAF
(LA F A AR AR > B BB SIS 45 6.5 F 48 SUE AR AR BN
WIEZ A AEM -
12. P FEAGEEFE 10 ARl ZEAFERE I L LF58 (1)
LA HE L ARIEIK I AR5 % B0k (sphere decoding algorithm) -~

BamrgE &k (list decoding algorithm) ~M E&E % T FES
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B3 70 E itk B — B =L 70 (4o — )

o P HEAGEE 13 BAEXEENFERE T L L P TRIE

s'€;y ﬂi\?;i— -:ét:-%A "‘",—’_;Er‘_/a\Q,/,O CP_Z-——%*-‘E—%/J\ E_g,fg,i
W2
m, = min ”q - Rs ”

(minimizer ) m0 - 3 B T4k 3E sef; Rt E BB £S5

iz — RN (mmlmlzer) ml gqgllq Rs| %fo -
AN B2 8% (path metric) -
ko ¥ HEAGE P 14 B/ X ZEANF BRI L B P TIRIET 6

NRXREAZTEEETMLKEEK, J) -

-1 | 1+n
L(xkgj) = W(n’ll - mO + ﬁ og 1+}’l| )

#d ol — T4 %% (noise variance ) P th B — F BEEF
(normalization factor) > n0 K& nl 9 XKE&A%ZE —EES UK
£ oggbhz A @nl + nl MENZEEAFEZARN) -

ko FHEAGCEF 4B EANF BRI L B P TIRET 4
ARREEZTRAEEMLKK j) -

1o
1+n

)

k,j) rm, —my+ f log(
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o P s —%#EBF (normalization factor): n0 s & nl 4314
RGP —EEURSE G462 K @ nl + nl BENZEEA
FEZ R

17 o PFEHGE % 14 BAEXZENFTRRE I L L P TRIET

NRREAZTHEEEFTMLEK )) -
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