[19] FEAREMEERHIRFNG

. (2] ZFAEFEBIEA i bE P

[21] FRiIES 03808377.9

[43]1 AFH 200547 A27 H

[51] Int. CI’
HO04B 7/005
HO4B 7/04

[11] 2AF S CN 1647413A

[22] e8i5H 2003.2.19

[30] fitsk#
[32]12002. 2.19 [33] US [31] 10/079,970

[86] EERERiE PCT/US2003/005371 2003.2. 19
[87] Efaa% W02003/071711 3 2003.8.28
[85] HEAERMEEH 2004.10. 14

[71] s A OB A PR ]

[21] saiF=S 03808377.9

stk 38 BN AR JE I
[72] &BBA 1 HgfEIEMER J e« R« JR/RWI
JeWegliE

[74] ERRENE LETRERELSTARA A
REA X

BRI ZER S 8 T i3 28 T B & 10 T

[54]1 kA& A EERSERE (CSD ZHA.
L (MIMO) RS TRy

[57] ™=

—Fpii Lk £ 5 (Fl i MIMO) [B{E R4 W
ENBIREHDRER, E—HEH, 24
BB RS JoFF AR I AR 3 4 22 (5] 4 CCMI, CCMI -
SC. MMSE, B{ MMSE - SC) £zt HLAb B+ R 28 4b 28
DIR ML AME IS BRI . A5V 2 5055 3 1
Kl j5 SNR, HARREIL %2 A& SNR, %
E RURT LA B (1) 3RA5 B K] A i S s & 35 B
SNR, = (2)3R1GFHIE A R T2 ) H 45 SNR,
e 5 e e SRR I 5 SNRAH G B 1 38T ( B
BIR)MERhE, FHHTFHELAR. IFEAR
HREME B A [R) 2S 2Y P B e Ak B R RS HEAS [R] ) T 2R
BT

_m D) w0
v =
l iy ot
»
314 =
<0 T
E -
X3k SNR g 0
wEw x wery  PO°
0
»
a0 322
btta L i=i+
%
C ax D

Fm 3R A B AR R

ISSN1OO&8-4274



03808377. 9 W #® E Ok B 51/8%

1. —MRATEHNEZZFEERGERENS M EERNRATHEN TS, B
L T8

RIEFF E BB E DR L E 24 Bl B0 B o it LR 46 2 AR U 2 i $iE
Wi

a7 2 ML T2 BB TR HIE S X R AR EL (SNR) ;

R B BV SNR; LR

A 58I 52 T SNR AR S A4 MR T B 0 B0 Vi B TR B R R ST ThE

2. WRHER 1 Frd75vE, HREE TR K 2 KB T iR i E L T4
SHERBHAEE AR Z A H

3. WALRIZESR 2 Frid 75, A THREEMBTRET R ERNRF
B AL ARt 2 MR B IR T

4. WBHER 2 FriR75¥E, R EE THREE M TiE T A&/ SNR 2|
K SNR %5 K et — P AL

5. WARAESR 3 Prifiy7iik, HAFMEET 2 M3 BRI B L TIHX
HEENLERERE.

6. GARMZER 3 TR i Trk, HAFIERE T HTR 2 MR B BUR R R B
ST HBRANAAEERS

7. WRFIER 6 Frid Mk, HFEET RS/ RNBMER AR IARE
F 5 Th R LA R A TR P 5

8. WMMAEXR 2 FridfFiE, HEAETERSR:
€ B IHE R IR IFFIR;
PHEFIR N EANMRMIRF, XiET:



03808377.9 /A E ok P OFE2/8W

MIEELE TR HEBA B RHFETFRIIRFLEZANER BB TR
PASR Gt 2 A R T B O B IR

ittt 2R B BB R A SNR;

BT HEELRE RS SR FHRSTIRE RTA AN MBS
HiAEE 58 SNR, AR

T HEEH) SNR ARG BB AR EHERRE, DR

Hhil e HEm a2 A8 RS ThERE T H 53R PRI K 51 2 850 3%
1% 78 RORF A IR PR T A A 8

9. WMAFER 8 FrikkI7TvE, HAFIETE T 5 RIS MR M RBRR
RFF

10. WAVRIER 1 Fridiy5ik, HAEE T2 M E KB b Bl
BERE.

11. WARMER 1 R, KA EE TR MR ENEERA 2B
BRI EEREE.

12, WACRIER 11 Fridpris, RS EETERRE:
BEREIER—RERBREE, it FRURBEE.

13. WARMER 1 Frikey7ris, HEEETESMNBREERA SNR 22
T HE U R R S Th R TR B

14, WMBFRIER 1 iR A, HEHEE TR ERBIMBTRBIEEEE
FHERE K H (CCMI) Z (A B b B R AR TT S 402 .

15. WBFIESR 1 Frid v, HAFMEETEHRERBIME TR EEL T
X} 1H (CCMI—SC) Bt ab B R AR 245 18 A8 S 5 B SR g b 2

16. WANFER 1 Frdp7, HAFEE TR SR M T RRE &N Y

3



03808377.9 A ok P OE3/8|

J7iR % (MMSE) 22 (M Bl LA B AR B AL

17. WARIESR 1 FRRME, FAREE T Hmd M BIRD T it F T3
TV (MMSE —SC) S HLAL B H AR IRYE B /Ny TR EL AL

18. MALFER 1 PrRMFE, FURIELE T AR S B R T AR B 2 B 2
W HLAL B e AR AL

19. WRRIER 1 frRiFE, RS TETESEERFRARSMAZHL
(MIMO) iEfE R % -

20. WRCRIESR 1 FriRfy sk, HEEETHRSFEERFERARIEMRS
% B R F (OFDM) iEf5 R 4.

21. WHHER 1| iRt HSETETHRASEERFRERFTHIER
3514y % % 5 A (OFDM) ) £ 55 A\ %5 v i (MIMO) 15 R 4.

22. —FATEZHAZH L MIM) BERENBEHEZ N BERKRFIHE
M, HAFEETEAE:

MRIBAE AR A PSR 1Y (COMI) BR B /N3 75 1R 2 (MMSE) 2 [ LA B R R &
B2 AR BN IR AL 2 M B K BaE iR

i 2 MR M EBIR RS S XA T (SNR) ;

iR i SR8 SNR; UK

HEAN ST E AR SNR F BRI T 2 R0 R € AR T R RS
hE.

23. —FATEHELHAZHH MIM)EREREARSNMERRRHN TR
K7, R LETREE:

AR L2 Tt 14 B0 45 T AR S5 B SR i (COMI — SC) BUE LT3 e pL st
AR R /NG IR MMSE—SC) FE T4 @ Ry Il K FF LR HE 2 MG U B B

&SRB IR R AE 5 X AT E (SNR) ;

4



03808377.9 A} ok P FE4/81

PRI EE R KA SNR; LR
A EET R E A SNR A SRERER U B B4R i R AR R R TR

24. —MRATAZRIAZHL MM BEREAN S MHEREZHRFHEN
ik, HEEETRE: |

RIERF € BB A B R AR I E L ERE R TH UR 4t S U B H%09E
s

v MR B B BRI RIS 5 X R AR (SNR) 5

RSB AXBREBRME R SNR XK — MRS MU BIBRRG — 5
G

ARE AR MR B KRR R E REE AN IRUBS) SNR SHERE
HRHIBRIER.

25. TAFESK 24 iR 75iE, FSMEETHNERAEN SRR
W ERK—MRIE, BETPEINEEEEER S MR BRE R HERE.

26. IARAIER 25 FrRRIT %, HAFMEETENRE RN NREAX EEE
¥ T 2R BT < M BB 7K R E 1 SNR.

27. WALHIE R 24 FriR75i%, RS AT RS MBI ERRARH
BN R LRSS, TR EERTE:
ZWERERLE. it RRURHE.

28. WIBUFIESR 24 Fridm 5%, HESMEETHRZ N BIE W TRREE
ST HBENLER ARG L.

29. WARFIESK 28 Brdi7i%, HAFEAE T Hrid £ MU B KBRS 2 B
ERH A E EZRA R, BEP SRS BRI AR R 5 00 R DR R R R4
o

30. —FATHEAELEZZFERRRAEANRBAEIERERTEN RS T

5



03808377.9 A} ok P HE5/81W

REBHTTE, HAFLET B
BEVEATHREANE - LREERS: HTE KNS MERE
Eikae, HPeMEREESHEIERERMX;
MEATHERERPNEZARFERS, KPR _RAGAEXKAE—K£E6K
B/MERGESRE, RESHERERFENECHIERR; XK
ARZKEWNHREMEREERERNDIER, UEDSBRHIE, TRME
BifR R IBUE R .

31. WRFIEK 30 FrAfmyiE, KR EETHE —REANEMEREENN
THNKRSRE.

32. WAUFZER 30 FRriRBT 1%, HSMEET R —REAREREEERE
REREETRBRAESENR.

33. WAFIER 30 FridfiE, HEBEET SR —KENNE/MEREER
RERHIFF EE R R RE T A TEREENEER S D RTHEN.

34. WMBFIER 30 iRk, KN MEETRE _KREANERFEER &
FANERGEEPERELR.

35. WARIEK 30 Brid Rk, HAFMEETFEEE:

MNE—ERENNEREESER: DR

—R—PMEEFE-KSANEREE, HEIEENEREENESERER
FETBXTHERE R,

36. WMALFIER 30 FrRf vk, HBEETE _KEANEREENRST
RPCRABBIKRBAEE.

37. WALFIESK 30 Frid vk, HIFEAETEEHRE:
B R XS RER: UK
AEBREZHNNRTRAEE —ESNNEHFERN RS IR KRB IMIEN

6



03808377.9 A} ok P FE6e/8|

=

38. —MATHEALEZZFEEBFERENS MERFE LRANZMHBR
IR DR TTE, KFEETRSE:

REER E LA R B A 28 £ AN W B B BD TR LASR B 2/ R 31 B 3
i

vt 2 A 2 BRI E 5 X B AT (SNR) 5

B B BRI SNR A 5B RAARKIRE RZE;

ETHER SNRMEERZENFMRNBNERRHE AR BEORNTIE.

39. WAUFIESK 38 Frid 7 ik, HAIEAE T 2 E R0 % Fik B A€ i
BRI .

40. FAURIER 38 Frdm i, KSEAT2EEEERARLHASHE
(MIMO) BfE &R 4.

41. BEREE IR FE 5B &% (DSPD) HFrf458, HAFMEZE T Hrid DSPD A
RBR B BT

MR E BB B BR A0 28 2 AN OB 0 FE ST U DASR 4 25 /AN A i 21 1) B 48
i

&7 2R B R EIE RS SR AT (SNR) ;

PRI BE KRB SN BLK

A5 5 R K SNR AE RERH A6 B M BUE VR B B R ThE.

42. ATEHELEZFEERREREN SN EBERB RS RO EHIEF>
dh, HAFEAETRE:

R TR € BRI B E AR L MR B BT R S MR R K
R,

R Tl 2 MM 2 M BAE SR KIS 5 X B A A3 L (SNR) #IAAS;

AT iREE & e RS SNR BAHE: Bk

AT AEBIERERK SNR A8 SR BT AFM8 3U 2 80508 o 2 A BT B R ST

7



03808377.9 B/ E ok P OFET/8|

ThERRES: PR
AT ARB R TEN R R ER.

43. TRBEFRAN—RRAH, HIFEETEHE:

R ERR LA BB AR E 2 REE KBTI LR A2 M B K 2R
HEFEE;

TSR BRI AE SR AT I (SNR) H2E

R R RIS SNR ISR E; UK

Jo S e R SNR AHRERE SN I E) KSRV 2 AR R RS TR
HI3RE .

4. —ZEEBERENREREIET, HIGTETRE:

BRI, B TRIERSEEEIAERARLE S A SR B KIS T AR
SRR IR R, FHG 7S MR B BRRE SR AT SNR) ;
LAK

BHR, AT RRET R ESHEA SNR, HAEA ST BE K SNR A5
BRI B B ORI 2 A B R R RS T,

45. WALRIER 44 BRI T, HAREAE TR U BB TR
TR H BB E AR E LR B R TTR .

46. WALFIER 44 FrRiRBNL T, HSEAE TR EHIS e TR
WA RERE R ENPRERFROEERESE B CSD) .

47. TRUFIEK 46 FriREEHLR TS, USHEETEREE:
RitabEEes, ATAERERERFHATTE CSI.

48. —HIMAFFMBRIER 44 Frid B BAHLE T,

49. —EWEBFEMRRER 44 FriRKZEHLE T,



03808377.9 A Ok P E8/8|

50. Z{EEEMFERLEANBEBIKE, HHTETEE:

HRAEAS BN BR A B 2 A B B TS TR LR 2 M U B S48
THIEE ;

v 2 AR B R BUER R 15 5 xR A R T I (SNR) K93 E 5

IR B E AREA SNR BIERE: UK

5T HE A SNR FEEBRA ST B R BRI E RS R T E
HI%E .

51. TREERAAMRSAVET, HHTETER:

R OX) JRLES, BFETFTAREANMROMAESET R S BHERE
TS AR GE S M BITD T, FF5E T 0 A T4 B 00 Ui 060 R 5 2 20 B RO AR R
BTG IS ST BEAT B 48 7

ARSI, BFLEEANBUEIEROLTHRURGERTHEERFRFEL
ERMENBERES: U

wplse, AFERER - REMERAMDRABRNFEERSRER CSD,
HoThRFREHUT I -

RIS E B RLAL B B R A B A BB FE T i DA SR A A8 U B R B
s

v 4K T B B AR S 1 B A AT 9L (SNR) 5

PR B MBS SNR: BAK

1 585 5 A 9 SNR R B 4R U B () B0 VA 2 TR B R ST Th R

52. —EEIEEHMARER 51 Frif ey KA HLETT.



03808377.9 iﬁ', HA :F'; 1/2811

# o R ER SR B (CST) A
2 it (MIMO) 7R 4t i T F 42 1
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ERA—RY RERER, TREATEHERBTFERESHES (CSD
MEEEEGFRE BIMSHEA. SHLH MIM) RE) ARIRF IR AR.

R
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REEZEHAET. EBRBENFLE RO TENEENZEHNZAE TR
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BlRZ%. mARSMBRREEIEERREREEMR LN (BIE—BZLE
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W) IE g o B B B AR AR MR LR MR BE B R R S B psg s n . — %, R

BEREE MBS REMAEREE.
LA ZHEH MIMO) BERAMERZA (V) RFEREMEZA (N,) BEXK

LFITHFEEH. AN DRI RERN N A BRR L B H MIMO 58 7T 888 4
R A NATSLEIE, HH Ny <min{N,, N} o N, ANMHILAEEFIE A B IR A MIMO
FENFRFEE (EEREE), FAXN—%. mMREAEEANRENERR
REMIMMAES, N MIMO RARRENENEE BEMPERER).
Blan, SAUENAZEFEENEN LRERIEERUEMRERTLE.

LHERTUFERAEERSELRCS)EZMTFEELERE, CSIHRT
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B35 (N x N ) MIMO 5B FE N I R 5 — B R & R A BB R R 2450 (1
Mg FAL) . 4 CSI W AEXHTFiFE MIMO REAT A ERr. &4 CSI Af
DA $E 41 i 2 (6] F AR 1B A5 5 X iR A M4 L (SNR) ,  iX AT BAGE i 4 U 403
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i SNR WM ERBAMAB T RERGILEH.
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MIMO REMZE A FREETTULHARNFEEEMF BIMARHEENL
BN AT A B RS Th R BRB A RN SNR. B, ZEFHEET UL
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A&, SRR, TETEER R ERBEE N RS,
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DR o 2 S — bR R U3 4 FA 3B 4 CST f9 MIMO R4 9 I EUIE T I R 51 T
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FEUCIREE T A T#H MIMO RENMEBIEARP RS IRPIRAR, FHIRK
BHESFEXRHANEMBATFEN RN IR, TTUEFHBRMETZH
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PRI BB R e BBV BEARTTEHE . B iR TR KB EFRER
FIR IS SNR BRZ (1) X FAEM#L B9 SNR, LAIRBEJ KW Ao 15 i 3 R BT
T SNRy,,,» R (Q2) AL TEREEHE LR RFZR BIF SNR.

FERFELHR T, RE—FFTEATERNELLK ZEFE (B0 MIM0) EE R
ZANEBABBROKRSIIR, FHE, REFEHEENMLAEBER (5] @0
CCMI. CCMI-SC. MMSE. MMSE—SC S —LH MR, A FETR) b3 B AW
FRBTHUREZ MR BIOEER. HRURHEERORNE SNR,
BFRREAN B E s SNR. &% 1% 5E s 7] AR N 3R 18 & K 7T fo i 3300 3 &R (11
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WE AR S SNR AHX BN B EBRKF (RERE) WR N DRI
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WA EEBE, BRI EEERNE R A< m H AR LE R
# SNR. BRI HBERORSDEREIUATEY R BHEBERP R
BIThR MR E . 58 = (¥ MMSE F1 MMSE—SC & R), L EHBHRHK
M5 SNR A A B B HMBIBRNIRF R, B — M RERN RS IEAR
BT A WEAEIERKRNE SNR. BERNENIERETTUELRIX
SHEKBRERATHERE, BDRRFABETUHEERLENZ KRB HER
&R,

FERPHENTEHMZEAELTH S HR. FRACRELNA K H
BIEANFE . SHEGIRFFER Tk, LEE. REPET. Blbleam. &,
K. REMEMERENTH, WU TRHIER.

P P 0 ] B i

B TEHRENSSWERFARER, AXANRE. ERMEAEERE
EMHE, REAGTHRNKGSREHRRRR K.

B 12 MM RENKIRHNARRNERBN ALK T HGHER

B 2 7~ SRR I KT 5 SNR BB 7K fh £ 1 5

B3 RATHERNIIRIUA COMI WHLIRBLEE SNR £E4 KT ER

4 BB COMI—SC #BIHL B H A K i B ;

B 5 B AL A 2R T R A 8L CCMI—SC BV A KRB EN R H )
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6 RATHEBRS RN MMSE BIEVRERI)E SNR EEHEER
&l
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£E;

9A 1 9B & RX MIMO/#iB b BRER, 419 HI LMK E LI ELEX
HERAEELR; R

& 10A 1 10B &AM LI CCMI A1 MMSE R HB N Z R B BER .

ERFEROATFEHEEFANKADIENERTURTEMEFER
BRE%E. ZHEFEEFRABELSTMA. ZHH MIMO)ERFRL. EXHS
% % 5= A (OFDM) {5 & 4. 1/ OFDM #9 MIMO F %: (Bf MIMO—OFDM R 4E) A1 K
fih. Z15EESERGET UEIE 5 2 uk (COMA) « B 7> Z 4k (TDMA) « s 4k
(FDMA) SR — & H MLt H R, SHBFERAETUIFEZNLE BITAF) #yt
RBE. HTHEZE, ZFRANZAFTEMLES B44X MIMO REHR, &
ERETLLERE RS

B 12 MIMO R4 100 A RHHFLARSZ 110 MEBRHLR S 150 K 3L HEHIHE

ERHSHLERL 110 &b, WEIEIR 112 RELA RS (TX) BB A H S 114 B4
KEMPIESEE. SMEERTUERMEAGESRARFEA L RE.
TXEELER 114 BN BERET A ZEEREFENRERIE T RN EFZH
BT HRA . RENMKAURMEREEOEE. TAESIBROMGEIESH
BUSERATHEAANERGFENFES —FELNERHELTHREH
() an 4 I B 43 % B B3 (TDM) RS 43 LB B A (CDM)) . BHBUE—RRUE M
FRAEBHEHHIEEER. 2EBREANENEBERPZHEMRLEESH
YRR JE 2 T o0 %S08 A £ 10 % 8 1A ) 0 38 (% 2 BPSK . QSPK . M—PSK E¢ M— QAM)
2 (A& Es) LR AHET. SMUBERPMEEER. KRG, THMA
HITT LA iz 488 130 REEMEHIFAE.

i BB R FE TR S HIR LA TX MIMO AL 88 120, FE—LHFIP,
TX MIMO Ab¥EEE 120 XA FE RO ARBLTHETH T ZEBERO RS E
B8 B AR N AL 34T LB 48 5. TX MIMO AbFR 2% 120 R G ¥ 2 L4 48 1Us 19
RWHIBTE B BAN (BE) N,/NREETR, ATHEERN (BR)NANK
HREPNFEN—NERHABITR. FIEN DMK ETHRAR G B RS KIS
(TMTR) 122a % 122t.
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B RS REHEN R 122 BBOF A EAN K RSB THR . % F OFDM
RY, SNRENERS HEZEBE 1550 (B e A R E M%) LE R
OFDM #4Jt, 3it— 2 M8/~ OFDM A3 7T N A P& i 48 LATE B Xt B B A% 3 BE JT .
BMRFIRRETREBE I HEMEUESHE T RE BIWEK. 8
B EAR S RS S UE RS T7E MIMO 58 LB ERAES. kaRs
Pl 1222 3 122t NBANABREFESRENEZE N, NRE 1242 B 124t N

FEERBHLRS 150 &, REKSEES B NA KL 152a 3 152r #ig, H
kBB RELE 152 HEKIE S HRESHENAIZEWYL (RCVR) 1564, G
Pl 154 AR (Bl . BRHFTEMR ERINGESHBRABENESHFEN
AR R B . BNMRBERE— P24 (B Bk E SRR UK
BEB BT NI .

RX MIMO/¥(#EALEREE 160 R/GEWHLLE N, NI B KRS T AR BE N
A “RTE]” PIEIEFR . RX MIMO/EHE AL B 38 160 7T LA A A28 [B) A 28 B %
WAL BB 5 R B AT — AN N AN BB RS TR S R Z R B E b8, K —
BEUTH—PER. BMAUIPBERCE —LET, EMNERIZEER
BIEBAFIEBTTAIME . RX MIMO/$uiE Ab 3 8% 160 SR )5 X+ | U B B B4 %
TR, BARFBIELUKE ZBERAIESFEIE. RX MIMO/ B S 160
RS ERSHLERES 110 &M TX MIMO AbFEES 120 70 TX B4R 114 52
DA E %o

RX MIMO &b 32 2% 160 & 7] LAt — 25 2 tH 33 Vi 9 15 5 %4 e 75 M1 F L EL (SNR)
ffiit, URABHEMEERYE, FRXLBRMELSIZHE 170, RX MIMO/H
WA 160 ETURBFNBERBMB S APRE. BRBEEERH—A
HENMHMEREEURTREHEMEL. EHE 170 BHEERSER
(CSI), XTJLAMUIEFT AR —L M RX MIMO/ #4540 F 2% 160 B BIHE B . CSI
SRIGH TX HIEAESS 178 &3, HiIFAFISE 180 M. HARSHL 154a ] 154r
RE, REREERFILRES 110,

ERFPLRL 110 &, REEBHRL 150 MERES BHRLE 124 £,
HEWL 122 HE, HRRASE 140 A, 0 RX BB 142 L EUKE
BENARRMER CSI. CSI REHRMLEHIE 130 AT TX HIELLEE
114 F0 TX MIMO 4b 32§ 120 A & Fhi .
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EHIES 130 F1 170 NG| RERFV BB RALKEIE. FiE28 132
0172 JRAEAH A 138 130 A1 170 4 A KRR AR AU 4

X THEAREAROEN(N,) RFREMEA (N,) BB REH MIMO R
g, HNDRFMNABEBRE A MIMO 1518 7] LA 58 B NN SLAE
i, HP N, <min{N,,N,}. NAMIEEREABEIRS MIMO EREMEEFE
H(ENfERFEE) . TRFEENEEHR MIM0 FEMATEEABBEHE, X&
ERRTEERNEREL, ZEEHRT N, MNERHREH N A BRREZED
M. FEWMNAERHWTRHMISHENER (1, } A%, S/NMERE i
MRIRENE j MERRLRPBS (BIEHME) .

—8, BIEBRTUN—NRENMRFREGERE. R, b TR/,
DT H#HBHBENEN R RERE-NEER. §NZRFEETUZF—
MR AT EE TRFEEMNHEHEBRETRHRENBERREHE
B (BIN,=N, = Ng) o

MIMO ARG RIAR BV AR 7R A

y=HAx+n ¢

e
yREGANAER, By=( .. w2 XFOIRESR j MEERRE
LB B jefl. N
RRENAR, Wa=[x x.x T, XFEIRAE I MRFRE LRE
B, Biedl,.,N.};
H & MIMO 15 38 F 15 18 W J7 46 o
AR {4} B BE B3 A28 P«
nB—INTER AT B S (AWGN) , K EREN 0, W T EEEN A, =01,
HPoRFME, IRAMMER, HALN L, HKAE, BoRBREDN
= UR
[T R NEE.
SRR AT URRA:
A 0 A O
A, A O
MO M|’
0 A A,

A= 2

0
M
0
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B, 4ARTFAE i MRERERZOEER x KIEE. BRI - KIEE 45
RFWEPET P oc 4’ K.
MIMO RARIE R AT AR R A ERERNENX, WT:
y=Cx+n , | 3)
HPEAEHEEMECHEEXNC=HA4.

HTEE, MIMO EERBRATFEEELEWFE. BEXBFRT, FEBN
EEHNTERGE BEMNRH —BRREXMRNEE L, TUHBEMIRE
£R. R, EHHBRMHRBHEARETUATHEERRRRLKEEE
B EEEE. CRMAREBREEDR, BEFETURIBRZAN (HE
WAL E) W, FEESMATE AN TFEREGE. S 8w a]
DAZESEEL T R B P %R

BT B P B, AN ARSI RERER N BOE AR E (8 4 #
KL T 3. 4 BIR, N—PMRERERZNE EHIRATT UBFITHE N A
R £ 75 7N 7] 0 08 B RO ARG A i . BB BINAE ST UEERE N, AN RE
HEEROENNSE. N,ANBEREESS—BRENE N A REHEER:
R, XEHFERAEBEREE S EIRE.

TR GV RMBERAER ML ESERUESHRTRENE. XELER
AREURT MIMO {538 AR A CST M ik,

e R ST AL O AL B AL BB g T AT A CST, 3X T AR AR A BR“ 4 CST”
B “#4 CSI” . & CSI BIEAEBNRAN T L (N, x N ) MIMO JEFEAEA K
B — B R L 5T ) 45 3R B R M R S E (BB FARAL) « 4 CST /T REXT T & Ft
RAART HEALRE. 4 CSI AT LLEIEF niE M5B K SNR.

St R4 CSI B MIMO R4, ZERSVL, BAMEIERA UREET
AT 1K73 SNR M ERB A AE T REHEBRAK. €85 CSIREF, —
AMEERTUESAREEERE, BN ERORHFIIRETUET SR
Mik e mBRAS T RE HE.

FEERHLAL, WTLME R & RBRIGERAR UL BERBNES UKER
BEEBIER . XEBRHGEBART A EED R

o FHMERERILERA EHBANERA), BR

o “ELT/EMTRIH” BRILERAR CEHEHRA “ELTINN
W7 B CELEX” BB ERA) .
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— M, FEMTHELVNAEE R RABEREVIASBERENEER. &
MEEMBBATUETFERMNNGETEIHSREHBROZTASEHF
ZBR ) BT HAHEERSBESIEROTHRTE “Bl” , SEFERCEE
N BEWEE S . XEEBILAL B B AR B BUE (1) X Bl 3 1 3038 St 17
X, FHEAXREEMAEERNTIHN, RF Q) EFRkEXBEEROER
ERTFHROBAT, BERUENEERE SNR. SMRWBIPHERRE L
— B (BB ER. E2RTAHFLHE) KT BIERE S EIE.

EETHN BRI B AR L EFEH T ST ERN A EREAKE
REMBIE/R, BR—, FXNHEETFEMKENEBERSEHTH, FBLU
FRENBEBRAETBROHTNFERBREN SNR. WRBTFEMREIH
RS TR e R fh v I XV, AT DA A T B L B
R, XFEHEROEEHEKE . EENHEANAEER KRR TZR/Z
BB B E AR .

18 F B4 B B VLA BE B R — AR R T MIMO B RO, XATLAERR
HIERBEIRE A . FEREMIMO FEL T FEER EREH T L ABHE
MERE), BIRE MIMO FELITMEEEEEE BIMERKFE LHAR
ERE)

XFFIETREY MIMO 1538, W] LME A R ERLAA B E R UL B BB 115
B DASR SR W B A B HE IR . 3 A ) RO A B B R AL KR 4R OB AR SR B P SR
(CCMI) Hi AR U K &/ 5 iR Z (MMSE) HK o & 7T LA A oAt 2% (8] 4 W bl Ak 38 45
R, HEXEHBTBER.

X FIREMIMO {53, FEAKINERBFIATEEEPR ASD. ATHH
tEge, BEVLABKEHERENHEER, FERRBERAHMREMEER
BT (B “HBiE” VU ERREFREHREMEG ISI. A THPIEM ISI, ATLME
RZ N EEH A ERAR U BRI NE S URERNBNEER. XLER
B L AL BE B R R H5 MMSE 28 M 347 28 (MMSE—LE) . H R R B39 %528 (DFE) . &
KR BT /7 4t 1 28 (MLSE) 4.

A THERE, FFHIXT CCMI R MMSE AR #RTIREHFER, BMHFHRAW
FELENHE. DEBHERTURFEHEN A RGN EEEAR, EXEXR
RE\KTEEA.
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Th &R 5 )

TEHE N ARG NANBBRREH MIMO RGP, 2ATLHHERR
Ny <smin{N;,N,}, B HRFHHREEN. BRAEETUEETR N (x, x.. x5}
Bix}, HHFieD, D={,.,N;} . EREHLERZRRZE R BEHLEEFA
BREAEHE “BRME” SNR 7, HXEK. BNEHER - ORIE SNR 7] DL
RINA:

N
7m(')"‘_1l—' % F VieD , @)

EPPRABERxWRHIE B PLx, *), BLRFBER LI CREHR
EER) PR EM T . WS SNR BEURF MIMO & HIRsE, Bt FAREK
ERARE . RERELEN HEBRNAESEAR, KRS SNRATUARE, X
RTBBEAMERBA LR ERF, WTHR.

BAMRERAR)S SNR X MIMO RERN SIS RRE TR, AEHER
HI S R AT LAEE TR G SNR AR € BB R4 8 L. BT LA T4
EREN—ITRERAERY. EZBEAT, BERHIEREp, WTF
ieD, AILARZRA:

o, =log,(A+7,,, 1) , (5)

B8 0 BHE S LA bps/Ha) . |
MINO G50 3 UMK o, ST W N AT RMA . S (SISO) BT
PR RAMTERE, BTURERA:

P =:'§pl . (6)

B 2 78 AR RS SNR IR B . 4k 212 75 H SR AR B
E SNR MK, wETEHENXG)HER, XMEiE SNR JHH#HE T30 N
PBRREMEM. AT, ERHEBERET, TRMERRF LR, XATUH
B I AR 45 B BB IR R SR B R B E 8 . 2k 214 7R HEZE B SNR
SEAMR MBI EE M, BEp, BEA, XRMEREH LR, WAOREENY
SNR KIS INAR B P~ MBS E AR INAT . SR EMALL K SNR 7T LR
TN Vo (Vo € Po) o

E—RRGEHN, EENRERELEDERE. £—LREF, THTE
BANARFREMBRGSNR P, TR AT LU — 25 X 2 RE HIER,

18
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REAEIHERENRRE. flw, MENANMRFRENEN EOTHRBEHN
P,/ N, BANBANRERE-NHER, WA RF BT UBASIMH, F8N,
MPREHREKNHENEFENESEUER, /N, Bk, S84 %E%H8%H 8L
P,/Ny. BMERFRXREREPIH— YA THREELR, ZHABIE. EiXE
0T, MRNAN,, MENMNRHREATUZELZHESEER,/N,, BENKIERT
AL P, /N, IR RIX. EEBERT, SEEROBE DM TRHREHE T,
ERXFNAERANSIENTER,, HEFN;eP,/N,.

BRTFHTEERNERSINRPR, icDURBRBET#02, —LHBRHD
W5 SNR ATBER T 7,,, . BRE Ty, BRI G SNR AT LMK Fdii 2248 R (FER), %
REKHRYE—RAEE, BARKC LR BT FER BBREN FER & .
EZHERT, FBSNR&Tr, MIERFIREEEIEAA, BiEL3E
xtHAMBERO TR BFEMRNE SNR KTy, WEERN RS HRE N T
PAgE W2, (EBFRIE SNR b FeREEE 5, .

R, E—SRLED, WREERVAN FENMBIBRESE B SNR,
EEEERABER. BIR SNR BASEHERKEEH FER TENRNE
SNR, HATUMERT Ny, . X TLIHREHH MIMO R4, WRELTWATFAEH
BREORHIIEZHRNE SNR AR FEE A, WiEBBERO RS R R
R EHERTEE, FE8HFRNE SN BERES. WEATUHRAY G
TA 0 B o7 25 45 5L RR) LL3K78 B 4R FER.

FEHRENBARAFES MIM0 REANNBERORHETIE, UKBERH
b, FFERETR UME BB E ARG SNR. SNMBERN RS IRREE T
ZREZEQHAATRUBE RS CELNAERATRE . FREIER
B I B IR M AR U5 SNR ERF AR M E SNR BR2Z T K FHH
EHELERORLR) SERESLERIE T TFHERTTERENERLK) .

mERTR, ARG SNR BUR T 78 B BobL ab 43 1B B4 & b b 38
DARURNEIER. WH, RHFDBMATRINB M HIE RIS SNR 8 H
RENTAREBNAEE R EARBEREHX. ERIEERRSEN
BRI EEROARARRET AR REH IR, EFE P, BNBHK
FRHBRNAEZBES, ESRZ— M EEROR SRR E 0 BIE R M
KLJUJE SNR. 55 —REIE COMI R F LT W Bl ML A B 5 AR 4 COMI (B COMI
—SC) . EHERYP, FEHWHMNKIME SNR 7T LIFES B HMBIER MRS
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B —AREA, B— IR R RS oh 8 3R T LA w oAb S8 i B A
M5 SNR. %% — KA ¥ MMSE 1454 4 xd i Bl AL BB R (9 MMSE (B! MMSE
—SC) ., CCMI. CCMI-SC. MMSE H! MMSE-SC # ML B B AR M ThRBHIE U T
FEEAMER.

CCMI ¥ LA B Th 2 5
CCMI BWHAABEER (CMABHEXBEZTEAR) B—HAFTER AL

4 CSI B TFMAMHEAR. FH COMI BARERT, REHTUNEGENRFRE
REBLBBER . BENE AT ERBIME ySREELRERBFRE, IR

AERBIMBITR. FENRER T TUBERTN:
x =C'y
@)
- =C"Cx+C"n
KAV RRLIPHEREE.
B A FEMRAERE R T LABE X N

R=C"C | (8)

2R (NAUHEESH:
E=Rx+C'n )

BT REEHN, TR, TXREMHEIER 2 5E QTR LEITH
ZRLLRKIFE R TOXH, RBLUT:

=R7'Rx+R7'C"n (10)

— i | aamm e -

=x+1
RAEIRFBANIOEER, IRRZNEEBRAMT. a7 ZHEEETT L
BRERA:
A, =R'CHA,R'C")" =R"0? . ap
BT RIS, COMI BRTTREBKMES.
% F CCMI HiR, BB x, WA WS SNR AT AR R A«

. P
rm.(t)=;;;—z. stF vieD . (12)
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Ko P REE N R DE, o' REMHANRAETIE, 2 1 15 1 A5
AR EBEENR, £FA (12) NS BAL TR . TR E A BIER B CCMI
WEMEER, EHRHEEARTH.

COMI WML BEAREUT EZMBRFPHFH#ER: REEHNBIEFIS
09/993087, BEA “Multiple-Access Multiple-Input Multiple-Output
(MIMO) Communication system” , AT 2001 & 11 A 6 H; B EFHF
JF%5 09/854235, FiK “Method and Apparatus for Processing Data in a
Multiple-Input Multiple—Outpu(MIMO) Communication System Utilizing
Channel State Information” , A F 2001 £ 5 A 11 H; U LREEEF H
P15 09/826481 LI R 09/956449, PIEEA “Method and Apparatus for
Utilizing Channel State Information in a Wireless Communication
System” , AHRIHBIRZTF 20014 3 H 23 M 2001 5 9 A 18 H. XL iFHAR#E
BUSERAKNZILAN, HERFIIANELASE.

hHERZFHORBERETHEAROH RN IREURGER T LXK
R, COMI BWHL A B AR ERHBRBRRMERNE SNRES. WEFRR, 8%
BRERAOIE R T aRE LR ZERE p, X SR 7, . WRAEMS EHR
BRI G SNR KTy, WZBWHR RS DRI UL RE D R T E
AN R Sk 3

B 3 Z4LE 300 B, AT RBRS IR G COMI B HLIRBARN)E SNR
£6. LHE 300 HEREBERMIERRZNRAE SRESFENE PR
hR ., FFIER, ATRABBEREOZER 1 KR AaA— @ i=1) BE312).
EENHEBEMNE SNRABHRE, BATHNEEROFTRAIELES
IR 314 MEITURHEHASE -

XN TEANYRR, BEBERNE SN 5, ) BREXTFr, (GE314) . (FE
BH, 7@ BRRASNRG), 7, MR ASNR,) . WREIZENE, WG
REORHDRAL RE (W L= EEBHETHSE 320 TN, WH
Y@ Vs MBI 7, () =7, ROBIR T x, OB RS TN B (5 316). BAY
Voo NI R R AT LA R 7R A

~

__F
Vser "W‘ (13)
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A COMI BEARMEAER (13) 5E R (12) , BB R », 8 B W F & 5 Th T o] LU
RN

B Y
P=—2*<_P 14
Y @ a4

HAXTF COMI R, 7,0, ()= Vo) » F2 (14) AKX R EZR TG SNR MK
HOBBRPEERRER, WEKX12) 1.

RERERBEXERTEAANFAERNGE SNRCEER 320) . MREBZENE,
W2 i g (SR 322), TREIR S E 314 LI EE S WK B —H 5 SNR.
B0, FELKIE.

3ATRHMEETERATFHERNEHIRES (B, HFieD., Z&E
ERBEHEREB ) MRXHPIE.

N RAEFAHIRRR A G SNR KFy,,, WEBXLRRSE SNRER]y,, BF K
HORPLBTMBERHIEL., LW BT LUBHEN:

N N, .
AR, =101°g1o(23)—10]°g10[23) ) (15)
. =1

jee]

-

R B RH R BT URT UANETFHHRH IR P, XERFHHER /G SNR
%Ej(a: Vset ©

CCMI—SC B2 HL B Th R 5 5

AT LA RESE T 0 i — 4 A CCMI HiR. 5t-F CCMI—SC HR, #iF|
RS TRAER COMI ZHEB AR LB UE TR KFERIKE —4
BER. BESIMEEREKE, FTHEAFEEEECHTENEREKREH
FRAMEEIENTH. SO TRATNERBIMB TR PN,
BERENBTRAGHELEURE T —HER. X T ZBRAEAR, E6FE
A —RBEEAE U ERRERENEIER, AIEEFEIRE T
HEIER .

4 P COMI —SC B ML AL B HE AR KL R 400 I E . FFERE, N AEE
KB HE S LB URE N AN ER BB TR (XERABERREy) (P
R} 412). EEHEEFEEEREC, INETOEERBEEANNSHR(BES
B 412) . BRRUEERNFERRF GRE 414) . ZRAKRFTUHERR A
D={d,d,,...dy }» P dRZE k ZFERENER/AARR. ATRFEN &K
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WM ER k EFE -SRI EMHAS— @D k=1), HXR i gREH
i=d, (F] 416) .

St AR YR P D R I 48 — H04RE TR A 38 — IRAE AR, COMT &% a) 2 e ML Ak 3 7 4
R ERINETREIR(GE 422), XTUESERERRE y EXIRFIERT
MRERBAETEHR, mER N AREN, RER-ENRNEBZERRSFEM
SRR, mERQ0O)FE, URENAERUBOBER. REEE—
AE SR MBI BRI 2, RBREBINAIKFRER, b8 R R
J& SNR 7,.,G) GBI 424) . BB BRI 2 7T A — DAL BA. BRZAL
RARRD) LUK B B I B R %S & B R (PR 426) .

REHERTRMUMERERGR 428). MERZNE, WEKNLE
ik, B, v TR R R x 512 KX R K IE AR R R K TR
(BB 430) . FH0 AT LUE T B 555004 T 3 49 S0 48 T A AR 1S J5 B AT EFT WD
St B BT R AL S B BOIE AT R B 3 AT RS B B AT R T B (A AR S AL
W ZEEREAYERARE. XAMAFHR) URE “EFFEH” FHE
. EFHEEHBITRRENANDMEFREN —MRENE i METHR
M. EFHASNBLIRARESEAFEENR SR ZREREEHECHE i
5, FWNFRMBOEER L) UBHAES k REBERSERN N AT
BRRES.

TR SRR £ SRS TR S NER BB TR E A
T—%REHBHREHBITR B0 Y=y -, Hiy=y)(FER432) . WRE
R X LR T B BAER x,, WX B BUR B TRER T UEZEERHLL RS
f R RETR BIBRRERERT FHRIH) .

REBETBETHRMBBER M MRBBRENEESFEERR
Cino SFEC, BHREE —WERBFEBMDBI N x (N, -D). REKkRBEAT &
R (B k=k+1), BXE i BHPEEEN i=4, (PR 436) . TER/FEIF
S B’ 422 UK E T —HIER-

B 4 ArHEERREET USRS TRES UK ER KO HRER.
KRR, MW 422 3 426 ABANEREMBIEREI, BS R 430 3 436 £
MRE D —HEAREREKE LR,

MFE—RER, ERINBTRER CMI HEAZLE. BXTHEKHE
BEER, BRENBITR BETRAEZE)EH COMI ERELAE. BX
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ERPGEBUEAEBRANDTREMNS RXHIT. EEEFE-REREN
FBRERF, BFEXWERAKENEBERSIENTREBAANET, WK
STHEREEERRES.

CCMI-SC #WHLAL B £ R7E AT R B =2 B % R B 5 09/993087.09/854235,

09/826481 F1 09/956449 WH M —F MR
%t F COMI—SC £HiAR, HIFR x KRR /G SNR AT AR AN

~_ B
Vemse@® =17 M vieD (16)

sop B R R RTTHE, EZER AL B R R B R R
BRUNSENE - FLEEFRHE, BHXSEEEEESERERNTNSE, #
ZHREANEAEERIIEHTI.

LEHERBNSE SNR R FBBREN, MFEXG) RE, BBREE
WAL B K B B R AT RE R PT REXT RS R B A W, XERTE AR
FLEEL, XFF CCMI—SC #ltil, SRR IR M QBN E.

HFARERIRFETT LS COMI—SC #BM KR RFEMEIEE, T
DL PP 25 AN 0 UK P DA Al 2 7E A8 VP4 o 3R L B £ AT B A L I IR
AUNMFETREUAFIRIRERUABREBERTTRAERENEE
BAMKFE. EEAERT, REIFETULFREUAHEBENE R RO
RFRBFERARN S SNR.

B 5 2178 500 WA, AT RRASEREM R & & /ML CCMI-SC #EWal
MEFERNIE. FHET, BEEHIFENRMXFIIRGR 612). &£—
SRS, WERAETERUNKT. EZERT, SFENAEERORE,
B N H TR (N ATRERIR R IR T . TR E TR R R P3R5 0 & KIS
MEHEZEBENHEU AT B p,, =0 PR 614), BN TFE—-KEMR, ATFR
RIERBEZE n BYELAI— (Bl n=1) GGB516). B—RMWKFREES
IR 520 JFoR ab 4% VP44 .

X F B4 VR B A TR KR D, , BB B85 T T 4R B A CCMI-SC %
REAEBEEFZRMAFURBATRAUSHEBAMBNE SNR(S R
520). B 520 A MEFAE 4 RHEMIRER. N TFKXFr HEESHNHENR
M S5 SNR, KPE SNR EEHHREN y, MARRE (W, 0)=7r.) & 522).
HERMXFRAE RN ESRERE T RERKANE SNR L/ E, % (5)
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F1(6) 7~ (I, 524) .

REHBELNRURFHMERE p, RERGTESRBNRERERR
(B, 526). MREZHEE, WIRHTHPSRE 530, B, HETRMKF
RISE R R RPN RAEE R (B o, =p,) » BZQPIXKFFERIE SNR
EEHHPRECGE 528) .

REHBERTIHE TIRANFERURF (BT 530). MREEIE,
MZEE n XFF—&MRiE E n=n+1) GEE 532), HIREFLE 520 LA
WET—RUKF. BN, WRFAERMNKFHBEIRET, WiheEEsNE
ESGE R ERMRNE SNRFERRFIER G]R534) . H ] 534 E 3 AR,
ERAREFIE.

XtF COMI-SC R, BN, =28, JEEKEHEE/NMIWE SNR B135HE
REABEREFEXERWE SNR HEERN AR IERE. SF N2,
B /DNBIBK ., KO IK P I B AR BEE B3 R N, B 3 B 3T 2

WA 5 R ERER, AFTE ORI RFREBHR XL R
P HRBB R EAHAME SNR By, WEBREALREE Ny, =7 B
WSS SNR. RFHEN o, AL FABKNE SNR ESHRHDIE. BTFHEN
JEEIERAE CCMI-SC BN MM AL EBE, BE—MEBRORAIRR
S B EAAERBAAOBNE SNR. Hik, HERBLEE SNy, HEHITH
FH A BN EYIER NG SNR 48T v, B8R RS 4T .

3AHMEETUATFHREREGN N TRBRIERE o, HLABRN
J& SNREERTERNRTNDIE. N TFKTy MNESGHRNENVHERNSE SNR, A
FHERURE 7,7 OB R HE BT UBERTN

Y sa
Y post ()

H AT CCMI-SC BEIR s 100 ()= Voomicse () o

3HIMERBNERRATHERNEKFIEES (B, ieD. ZEE
BEGHEURE ) WRADIR. AFRKFADENTEANADRTUETERX
(15) B HE

>

i

F 17

MMSE £ B #L K Zh 2 35
XtF MMSE ZERIEBAHLER AR, RHHENGEN RS RERIEMILERE
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TR B Ry SHEANERE M D, KIFIEL B H RS F & x T
{8 MMSE {3+ £ . Fo4R MMSE &3 TT AR R K«
£=D,"My , @8)

Hrp

y=x+

=

M= (_:_T(ggr +A,)7
Qv"l =diag (1/v,;, 1/ vy, .. l/V,NrNr) ’

oy, REEMEY XA TTR, REREE XA
V=MC (19)

SRR M I FRE/3 MMSE it 2L R RE R B x AT RER DML, FEFE
D, Al FARIE £ & x I WM vt .
%t F MMSE Bt R, B3R x, MK TS SNR 7] AR A :

Yy

nm®=izﬂ-%ﬁiw69, (20)

b p RECE - MRHIIE,  REBVIE | AXATE. B (20) T
WEE N
Frmse (V=L @1)
a

i

Horh g =17% , AT BIZEZR (20) F1 (21) BRI FE R x, IR TS SNR R 337

u

Wx RS R SR

MMSE BB A BEARELRNEE TR HEFF S 09/993087.
09/854235. 09/826481 LA K 09/956449 it — Pk .

T 2R 424058 BT LA A MMSE 42 0B LA 5 b 353 25 2R T 17D B /M R B T
2, MMSE L AR B BIR MR TRNE SNR EE . MRS ELERK
KW SNR KFy,,, MEIBHRME SR UL IR RS RS R AL
PR .

MMSE AR B —Fh4EE B B A X REHI|/M Z K. Bk, — M EEROK
W5 SNR A LA RAEMEMBBEROE ST I REL. BT MMSE BRI R
£, FTUL—ANBOE T M R S TR A S T LB e s BT AR BRI
(IR T /5 SNR.MMSE WAL Zh SR 3% IR 5 AT LLE ML SE IR B A E S R .
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6 22 600 HIME, AT HBRHTHE LIRS MMSE BB PR
SNR £ 4. 72 600 #i 2 RB B K4 MMSE BBHSE R ENRNE SNREESF
ERBR/NBRI IR, FFIRAT, MMSE 2 (8 E L 2 7E Bl B RS T i £ L3R
AR R I 5 BB M AR /G SNR 24 (PR 608) - & Repeat A TIRMESR
hERFBEFHEEN “F” SBH610), BATHRARERSNETE i H4
A A— (Bl i=1) (FPE612) . EEAREBIMRNE SRABHERELES R
614 FFEAHE A T NEBRNFTRHATIE B,

N FENMEER, HEBERNSSE SNR 7, ) REKTFy, SE614) . =K
#H, REUNRy, O KFr. nLEEAN delta(Bly, () > (¢ +7,)) A BHITIHEN
¥, mREEIE, WZBEERORHDEALAE B L=p) B BH#ITED
% 620. B, BEEER - ORI TIRBUKB y,,0)=r., CGE 616). BF
Ve FVIRBRTT LA R R -

Y = | 22)
(24

57 T MMSE HiR 2R (22) R R (21) , BT MR x, 00 R 5 T T
LT

>

Y sa
Y poss (B)
H AT MMSE ZBBHL, 7,00 () = Vpomse (@) o

BT BB x KR H RS R — LR E RIS SNR EmE
BT 7. ZE Repeat HWEN “R” (BB 618). MBEMEIBRM R HIH
RELTHERPED, WELSH - KHEEERXEIBABMHRNE SNRES
HMEF .

REHERBEZERTEEANHTAERISE SNRGPE 620) . WREBEIZ N,
WigMEE i (PR, 622), BidfRIREF IR 614 LLWPEEE WA A — W /5 SNR.

BN, mMRERTEESHANFA SNR, NHE Repeat REBEHIRER “R”
(& 624). MREZEAE, WEAEBEERPRENEMEBRAELS
ThE, WigfEdik. BN, SEEZDSE 608 LLLIE IR /E SNREESH A
—iEf.

T RRATREFHERERO RS DROMBEER, EExERPHe
MRS INE(BY, ieD, FIT WMSE /0B, RER, FHBERHOFIEE (4}, ieDFF

i

R (23)

27



03808377.9 oM P E19/28m

R TFHRHIIE(L), icDEHE, USHFEAFEHEERC. EEMM
D'REETFEAEEEMEEY, wERX () Ril. EFEFNEEMM
D, R T B 608 P XT B B B RS ST MMSE A2

B 6 RHMIESHIEFERTERRNEHIRBIES, ieD. &%
ELAFEHRABURE, NEHIR, HHEHBIRTUEASK (15)HH
5E o

MMSE — SC 2t HL i Th 2 42 1

MMSE B ARE T LLEREEFHxt i —EEH. F MSE—SC £R, #i
F|g 8 y A MMSE ZF AL B LU R I 07 B TR R BIR T 8 IRk
B —/NEIEH . MMSE—SC BIRTTUMERE 4 WRHMEREH, BT MMSE &
RBERILBRES R 422 AT, TAREI COMI FEERHLE. B 4R
B R AR B BEER KNS SNREE.

St F MMSE— SCH; R , #1358 It x, B U 5 SNR 7] LLan %5 5K (20) P9 7 Y TR
Bp .

NV
=—i_ P
Y maese 1) 1-v, '’ XF VieD

AT, MR Y 3T MMSE—SC B AR R . HIER x KK J /5 SNR F itk
BT H A E R RTAR .

MMSE-SC B ML — MR EARAMER/BEMR. ZRAIATE X
g 2 ) 482 oML &b 22 0 BT T B9 MMSE BUR A X B #E i R AH% . XFF MMSE—SC #
BHLE—%, WE—NHER, BiZBEBRHANSS SNR o LRI H ER#
WENBBERANRATIRNRSE. — S ZBEREKE T, Gt ERENH
LB RBREMBBEROTH. MBTFIRSHEER WZBBAN THAKE
HBEREE EEEM BEW, WiEEBRHORHDEASERHELLKENH
BREBAE SNR. FHit, AEAEHERHWRHADRLEWE x KR H
BEERERNE SNROAEE, WMRTRAEEFERER) . ATROHERRE
M, BEANRFIRTUFERARRRMRFTLAE.

7 Rt AR 700 MR E, I BT IR RN ELIEH T MMSE-SC £
WHLEIRME SNR ££4 . i% SNR 4T LA ES SEIE 4 WX T
MMSE-SC M A BT RE, HRUAERET y,, K SNR.
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Froaet, AN ARG SNR F4FERTRT GBTR 710) . &R AT
DL R RN D =1{d,,dyprdy ) FoH d, RTE MMSE-SC BMIHLEI S k SRR RIENIE
RIES.. ATRREHENETE k #BNHEHBEEREHER/AK L B k=
N,) BES k FRAB /R RS i EREN i=4d, (FET12),

YRR ERIER RIS SR 4 ) REXTFr, ST T14) . HE, R
HWMR 7, ) KTy, A delta BRNAFRITHRFE. MREENET, WixH
ERORSDEALFEENL=P), EXE#HITRSE 720. FU, W% (23)
RERERB Y, O)=r MATEEROFRANEL (SR T16).

REHERBLZEBTHEYER GR 720), MBEREZAHE, WidEdit.
BENEE kBR, BHBRES i HREN i=4, P& 722), HIFMHET 5L
IR

EREMEER k, FEAMBEEKENEERNEADENROSER/EZK
WEHBIERORNE SNRE Ty, . Bk, REHEN TFEER kK KEREM
BERERFDIRAE (SE 730). WEEEZIE, WIRBRIZEPE 714 LUK
WMETE kPGB R. BN, MBAHRFE, WA k XEKE| KT K
L MMSE £ [REEALAL B IRBAES k LRMBIMBEEROLWE SNRER
732) , XHUBEIEAMELERAESR kK ERENBEHR, TEEFA
D, ={d;ydy ) o BRATFER K RAKNBEROEHADEREEER k FRN
BBEREIPEP—IBEEET)NERAIE-EATHEES K A2 K
BRI AT 5 SNR. 7F LUR IR SE P MMSE—SC b 28R, BRI B & EAERK
Wt FE—REBHA Nx N, K RIR S

B7 AR AEEREATERANEHIRES (B, ieD. ZEAE
FEELSWRABURSE ) MERHIE AFTRADERFHBIIRETUETEX
(15) T #a 5E -

MMSE-SC # i HLA 5 — 45 M R M5 W 5 SNR B H LR (Bl y, AFEE) R
MR FHE R EREEZW. 5T MMSE—SC #EHl, HERMKFEEHR
st F R B EERA BRI SNR, B EHBRLBIHERERESE.
AT, MBENKNE SNRF LBRAEFRRESR, NARKNKMKFITUEAR
Rl S MR ML, EZBEAT, SRR IREF T LAE T DL E X
Lo A4 B b A R At B AR S MR M — 4. HE, TUEMEURRNKF L
SRFRERUAERBRERINE R ENFEERIRF.
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5 77 H B 2 5B AT LA T B KA B3 2% 2R 1 ) B R /M MMSE—SC #2 il
MATENRHEIE. A, ERTFEHRUKFIREFARERE (TR
512) .

T FEIERSMRRKA, BB B CREFF SR A MSE—SC &%
Rt E, HETZRAUKFUREBRUIBFEAMURAE SR £6§ (TR
520) . EEHEBIKT 7 K SNR ZHEER Yy, GBI 522), HRHFIRHEHN
2 A% LR IE I SNR. BT 24 {F A MMSE LB A 45 & J 4B Vi A9 U /5 SNR
AR EMEERO RS IRORE, UW—ADEBRACRE IR RET G
BlREMBEERMORRNE SNR HZE. R, T MMSE—SC #W, — I HE\ENR
0 % 5 Th 2R (R B AR R 4 5 W S AT 4R U0 B R A AR U fS SR X T U B 7
HoR S FRTIZE SS B0 SR AR5 8. AT, SNR XK —FXN T &
RN EMAFFEMBAD, BETUZAE. EEM—FHELT, BESMIKX
Fr 855035 25 2 (PR 524) .

AUER—MHIPEFIRANFERI KT, BEREFESERERER
Poe HIST RE4E E R TR FF AW /G SNR 246 (B ] 528) . REHIWMERE 7 7R
HENE R ERENN o, WEABRAE SNREETENRHF IR,

FEL SR O TH R BB TT LA A M REM . E— KRS, SHERESANH
PR — R Rk UME AR T IR R AR RS SNR. FARAT LAFE SR
RFRIEERN R RE B R=P,,) . EEEVL, BRBIWBETRELE
BN SRR R JE SNR R BRI0 R x4 B A E R H RS RBH
SNR. #RJ5 n_b Bl SLER Th 2 45 1 LARA e FE B L AR A i U B RO BB IR B 7.,
FENRPREIE. BEAVDRFABSRAINERFIRNEER .

R —TIA, RIBBEER NG SNR R B SE B A T 50808 7B & 5 T
., FEROIRABSIRRE JATRH IR E (B delta) .

B R B R Y T R

TEL EH R, BRAEAERQNE SNR KELKRY, wEXG)M
B2 A4k 212 R, TMH, ERMREEB/IERR A EMNEL p,, K1
., RTT—MEOBEFRERTUIFENMEBERAOBEBEBERES . HFE
ZEASTURTUARAN FRERBEBRMER. RTATHE, M HEERES
BRI AT A BE.
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8 N HFHBHERRMNESRAMILNEXGIE SNR /Y #£8
B, ZEEELESTTUHEERABERAERRNESHE - P SREBEEH
FERK B ¥5 FER TER BRI M5 SNR £EHKXEK

EE 8 N, BEMERAREN S EWHEN p (), EF r HATFIHERA
EEEEER BEl1<r<R) . ZRERIERNERHHEL 822 /R (HEL).
R MERERN p. 0, XNy, 0. BHEERE (7.,0), p(), 1<r<R,
X%t R IRE X B F A S R R/ E M B /MI WSS SNR, tnH B 824 FioR.

NTFHFAWE 8 ARHMMIERRRHMEFRL, KNS SNR 7 H
KA AL REIE SR TENSE. FHik, FHLERESESRLNEF
FER EZHRHDIELSFBMMEF RPN ERER. NETE RS IR
FHEAKH FER, FER FHMX—HBASREE, FHABLIRE T HiF FER,

U E#R M REBHEARTUAFXREBEBEERNRZE. HREHH
HAr A FHaex R B REME R EFERNR/D SNR XN KSM SRR MRS
E, ATUAREREER Y, () RBENBRERTEFT RS IHE.

B 8 B~ —7~Bl, HA Lk 826a 3 826c /N H I =N HIBRMKIVITH A
RATE B R . XEHERROTA RS TR LI —ERE BO31),
ieD, FRALRBHRNGE SNR L TEHEESAN O PTE. X2 SHEHE
REBERFN I ELBREMATEIERRMEL. WE 8/RHE, BB R
M j= SNR 7] LA[ER BO(1), DAIREHERE o, ) TEN 7,,,(1), FIERH x, KK T
J& SNR FJLAEIR BO(2), LARBREBIERZE O FEMNy..0), HEER x
HIE M S5 SNR BT LAEE BO3), LURRBRBIMILERE o, (O FTEM 7,..4) .

X} T CCMI F1 CCMI-SC #thl, HT %38 it 2E X LB Wt L A Syt A4 2 48
&, NEBANEERNEF IR LLREMHENMERE BOG), WMAEZWHbE
BRI RS SNR.

N FATEZELEN MR MMSE L, S EIRRR NS SNR 7] LLE BT
BHEER LR RRE, WEFR. ZBETREAAEFAENKRAE SR
AR I AL TEBRESTR. EiXBELT, BUE SNRATULFRHERE
ARGy, (N BDKE. R, TP HESANTTRERIAE U EBE
FLRERES.

%t F MMSE—SC BWeHl, FBRMHIRME SNR /T AR KXF LR,
wn ERTIR . BANEIB R AR RS SNR 7] LA B ER & BO (1) LASRB B BUR1E &
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BT EHKREN RS BB R,

39052 T L2 0 T S

A S B0 2 T LA PR T 3078 48 5 B RS IO 3K B, MO B . X T8
FI#E4 CST BRI MINO R4, BRALER s T 76 B HLAL (PR MO 52 25 ) 48l
HUAL TR HE AR UL P T 5 BLAT 3 oML 0 50 PO R0 VA 603018 OB R

ERHAREATFHERBATHAENEEENRHDEENE. T MO
R4, FRBAMEENE, STFRETHRUNTIREME KHESI RS0
R E R RN R T IR AERA IR, ERERAT, RETLMEH
SERMIRER, ERHLAEARR A B R Th R B LB 1SR
%, [, BOABRTEBIILL R R 2 2 T E R AR UL R R %
S R 7 R A B

U FERM—4 TR, LA CST B MINO RAH = HA Mz
FENERENR M RREE. X F% MM RS, BERHHERN, AR
HRE, SARUSKBARNIEL WRNIERE. Fil NARHRE
BB RS TIRR P, =N, o o«

HF R E, KABAFENEDRIREEAS TFHNETBRIEE RS
WEp, ATFEARENBERTIRRE. FESRRTH “BIR” £E50. 457
RERERBOAENERAT ZREHBORIE NR, XBEFRATER
BB PR RO R HLAL B R R . XY T A T4 S S L b
R, FRGRITTFSSBHEHREFRAQRAE SN, EZHRT, Tl
AR BRI BT DA B B MR M R R RS . TSRS
R b HBORR RN AR E RE EREROTH, mBEREHEETHR
W, BRES OTUARELST N,ARE, BinREREETRN Y, N—Ka
BHRANARERE. FHik, BRAEAS 0 ALEEFA N, AR RS KL
REH— T4,

I, M5 S BN R RS R AT A, X T
HELHBI, £A 0 RMEHRERRIE SNR & LR M BB E BISRAS SIR
WHF. AEL 0 HHEFENRIERSE, BERBAZMEREEENR/)
REREMN, . XALBLEREERSE 0 S— M RIRATHS, FHT
#H BERIE SNR f—A, HEHFE SR R RE NI RRNETEE.
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SERFREFAEHEREHNEAFTERRERHXNWRHREBITATERS
R. £#&4 RBEN, NRHAKRE, KT N, <N

M TFEE RN, MERHRE, BEREGNERERRTENRF DR
ME/NE. E—SHEF TS, HRANEREHHSMNAZRE N, MTRERE,
BXFE N ARFREEAERENRSAHNEE. %ENER & P EATR
Bz, BEAN, NEHRER ERATRERSDRESUR PRI IR
BHRAEEMENR., M THEAREREERRESREBENRLE, TR
N ABREREERAARRRGSE, KL LR HE.

B, FRMEFRAZPMEENRFRERE R MLENE, TLHEH
ZFN, MERHRE, HEMERRHRKNRFDRTUEARBER. &
AUERATFHEREACHERRNRH DR PENHMTR, BXES
REKEEA

RS HLRERNARE (DA TFHRECRNEERFREES, U
EQAFEMNMEERFSRENESHRE. MBEEEKILSE, MRS H
AT L) 3R A1t 35 7R 2 E B R 5 R 4R DA R 3R 18 B AR 0 I 3L R A T R i 2
f’E«h‘Eyse,(i)o

TR AT UREE R A%, U TEERFRENRHN DR
MNBLHEUEFERTERAGER TRABEHE. ERERHFREL
REZERBBERAOKD S SNR AT AR T2 R (Fitn COMI. CCMI-SC. MMSE B
MMSE-SC) ZB A1 Bt WL AL BB s R T 2« |/ MEW/E SNR /] AR T B TR B
HiERHREIRENERRFENRE My, 0. FPEERFREK RS
EA LA LA TR, FBLFREH SNR AL TRBIERE R 7,0 . W LAT
B, STFREELNHH MMSE BWHL, TTEETNEER TG SNR R ik €7
% E RS REN R E AL, FXERT, B LUMERFTE RN
ReEFBRBIH R EATRNSEMOEERHIRE. DRIFRIE LA
FiEERFRE—RER.

B WOHLTT B 1) &% 51 HLIR Gt oh R 4lE B LUER R ST HLER bk E B k5 R
SEBRHETIR. Fl, BENTUAGNEERHRERUTDIREH LS,
RETREAFTE R ERFRERE—ANDIREH L. BNHREH TS
HEHHER LRATEE-FEE. BaTLMFHALMIREFINE, BEE
REPRITEEN
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MIMO RAMTHRHEEAZELFFFS [REANS 020038] Ak, &
% “Reallocation of Excess Power for Full Channel-State Information (CSI)
Multiple-Input, Multiple—Output (MIMO) System” , A F 2002 £ 1 H 23
H, LS ARAZIEAN, EHFIINELASH.

BB

] 9A 2 Rb S I 4L 0 I 3O AL 2R B R (19 RX MIMO/ 3% 4b 3 2% 160a HIAE
B. REANAMREREOREESHNANRE 1522 3 1652r HEAN BRI
B AR RO B OHL 154 G EIRNL 154 BN EREIE S, F 1M RX MIMO/
R AL ER 2% 160a RN B B B B TS .

7EE 9A PSR B SE M s, RX MIMO/ ¥t Ab#E 28 160a BIEZ AN ELE (K]
PWE) BWRHLLELE 910, X TFERENENREFER —NE. B HERHL
B 910 (BT B&J5—% 910n) BIEZ (M &b 2 8§ 920, RX PIRALH S 930 — T
P28 940, HEJ5% 910n RAFEZ (A 4L 2 25 920n A1 RX %4 4L #2488 930n.

StFE— BV AESR 910a, FHAIRE 920a BHCK KN 154a 3
154r f N, MR BB WRT A R R y) I 2 T4 E (510 CCMI 3 MMSE) #
AL BB AR BT A B URE N, MR B OBER BERE AR . EFE—
A B I BB R (B K F D = (d,, d,,....dy } WEOSE— i, FFHEREES RX
BE LTS 930a. AbFESE 930a AL (Bl . M RHMI) EHENEK
MEBER:, HPNTE—F i=4, UREBEEHREBR. TRLES
920 E 2GR T BB R D CST, XATLLR L. BRI S SNR BIFE .

StFME BB J54%E0 910b 2] 910n B LK, HEMZE LB FEBGFL
3R BT R BT RSB0 N AMMESUE BT UL T %R 2R K B
W. R, EE—MRRNBBEIERIFH RX HEAESLE UREZEHFELY
JE BB -

St FE— BRI IEL 910a, FIXTH S 940a B B #EWHL 154 I N,
AERFBT(RTIAIAEy) . EXFE_RIBARE-LZNE—, ZERA
BT ERCR B AT RA TR HB NANER BB TR FH TR HE
EME—&E RX HIEAEBERMEEE OEIER, FER B mmL. TR,
s, EEPNES) UEENAEF AR EEITR ERAAINED, EERXNT
ML EHERSIEBHTFRISBNMGT . EFRHEHETRANZROBANL
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TRPWEUG H N, AMERE BT, EEER T HE B HE) 28 Lt
M. N, ANBERENBITRATERELST 4.

B 9B & AL PR IE 4L 5T i BEBrL A B 5 R ) RX MIMO/$ 42 AL 22 38 160b HIAE
B. BWBERETH R TIARE y) FRteTRAESE 920, BETHRE
ZEBEE BB A A URESN B BER ERRIIAEL) . RXEFEL
A% 930 ME BB AER T B IR R LR AR EEHIER . TRIALEEE 920
MR HEAS T 5 BR L CST.

Bl 10A 2= [a) 4b 22 8% 920x BISEHEB], &L COMI BiR . 2 [A]4b 2 28 920x

WUATFE 9A AREA 2R 2E 920a B 920n LLRE 9B P35 (A kb 22 88
920, FELEALESE 920x W, BEBRBABEHHETR BRI AEy)EF

g ML AR 1012 B3, ERMEy LRI SFEEEMENILEEREC,
&R () ARHE. iR 1014 H— D RIBE BB ARG RS R LB
REMB GV E, WX Q0) ARHE.

A& 2 IR A B V5 1018, EAVTEEMNEREHE. —&, FHEH
A DLEE T X I 3 430 3048 B0 S JOIE BB B BB T gl vt . {5588 1018
RERGEERBEMEIRUNAERAURBEEGFEEREC. FELAES
1020 AEMIBR=C'CTFHEEFEMXHERER, WEX Q) ~HK. FEMT
#% 1018 FIHEFEALEE 28 1020 43 51 =) U AR 38 o 2% 1012 FOFRiE S 1014 R T HEME
CPFR?,

2% |8] kb 32 82 920x [ RX $ B AL 338 930 /At — P REMEMBIBIBEH, X
EALE (B AR BRRURRE) AR E) S8 5 DR AEXT B AR D f5 3

CST A% 1016 AR P BI B IE A =& CSI, XAl AR LR (12) W FiR
MR E RIS SNR B . CSITURTAHBERHEREHE.

Bl 10B ;n 2 A b B 2% 920y HOSEHEH], BLIL MMSE £iR. ZKLF COMI
BR, EEHIRATUEEETSEM/SESEBEEMET. EEMAMD 'R
EREZER (18) WHE.

e (A AL ER 88 920y PN, SRy 28 1022 FF 4 A #5482 W B Bl 48 50U MRS T IR (B
RANEERy) EFREEMURBRENE 2HVH MG, wEX 18 AFTR.
FeikA 1024 BRI GV ERX AERE D, AR ERE £ LR 2,
4 (18) AR o Bfmfbvh 2 5 AT B BIER . TIRET2EHERELE
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REAb P58 1026, BEETER (18) BHsEKM D,

B HE 88 920y B — AN RE MR B BHE R IR UL RX HUIE L 24% 930 A
Fit— A, CSI AL 1016 AR B IR E CSI, XERIE RN
J& SNR BIJER .

CCMI. CCMI-SC. MMSE 1 MMSE-SC #WHZE LRHXEEFHEFEFH S
09/993087. 09/854235. 09/826481 1 09/956449 Kt — ¥ MR, 7K 9A
9B, BATRILESE 920 U HTRAEBER SR, N THEEEER
% M B YR EE 8 & 7T LASE IR DFE. MMSE-LE 2§ MLSE.

hWERBHTUBERFANAERNRAZALR. £—LHeP, BENREX
W B (955 7T U SE IR 28 [|) 32 B R L AL BE DUBR B R U B A BE W, Al v A
KB BAHBRE SNR, ABNMRUBNBEERFHEDERE, FRUER
MEBBEAFEDRRENGER. E—LHAS, BV AZEENTEREN
SABERBEIRRER. £5—SHBT, DIRABBRETERBE K B
Wo.5 dB), HEAFEHMRE.

EEE 1, FREVLARZ 150 &, #EH188 170 7] LUK 3 /5 B9 SNR F- 5
EMRRE. FHBLITORSTUREDREHERURATRHNEFIART
BEMHEAERUSEHAE A REHIER, X A—BEF AT CSI. B
CSI MLABEFERRE SNR. FIEFEEMA FTHRBRYREMAR TR, HER
BESCMNOEMAE. 8 CSI REH TX HURLESR 178 LE. HiAHISH
180 WHl. REHIRAEIFHRE 152 KiE.

ERFVLARZ 110 &, REBERHLAZ 150 M REFESHRE 124 Bl
BEREMESRERERN 122 2%, HFERAS 140 28E. #—PH RX
IR TS 142 B UKERER CSI, MER CSI IRMLAEHIE 130, &
H1 8% 130 ARG IR AL & Fhia I LLAL 2R (6] 40 45 05 70 8 ) B4 i 9F R B X e B4R

ERFRNHTENRADENEATUATEHZEEEGFRSE, B
MIMO £%. OFDM 4. MIMO—OFDM R4 % . XEH AR UEAR AT HFE
fERKT AFMERRp, WAL (WA 2 #H), BATFIXFERERH—
BENHHEEEEESHRZE (WE 8 $#LH) .

FERHEROEARAE TEHEMERPRH IR, XEHERTUE-,
REMERFERRE . BNYIRR T L 5% € 5 E R € RS A S 77
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KHXBK, MTF2UBERLE, S08ERTUERE K BERIEXE.

XTIV, DhERESHI4E S0 CCMI. CCMI-SC. MMSE F1 MMSE-SC W Al ab 2
BART#R. ERFEROTHBEHETH TR ABEENAEE R, EXEELR
BHEEN. i, XEMREFHBRETULE ST CERR—EEH.

FEHHFHRN T REHERTUAEZE M HRER. fla, XLEEATLLE
. KEREAEEH. S TFEMEER, BATEHEERN RS RN THER
DEUTRERNER: —MNEEANALTHAERBREASIC). HFEESLES
(DSP). ¥ 715 S 4 HE % & (DSPD). A2 ZHE & (PLD). MIFHTHREITES
(FPGA). KbERZ%. #4028, THIEHI2%. B Ees . Wit UUSSBE R R M Thae
R B FRITHHEAE.

StFRASEI, ThREBHITUARLHR LR GEMERGImHE. BE%)
LRGBS S RERBTAGINE 1| ARFMHEE 132 F/5 172)
I i b B B BT () I 40 8% 130 FU/ER 170). 77428 BA T T LUAE 4b B8 88 A S 4b
BERALH, ZZFEAT, ETUEIHSBASHIRNBEREEILEE.

WEBELEAERTSEFATHEAELERE S . SEFEARZHATR
HICLT R KRS, TR X M2 T DARY A B B A 3 B AR B 4

RSB E R REREARSIBEOERNREHERFEAA R, XL
MM ES FARBHERANRRREETN S LK, XEEXH—KER
HAUHENATRELHEFAPmAEHAERD . Hib, ARAFFIRTZXE
ARG, TERFESXEREANERENFIFE-—BNBEEZHEE.
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