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MBS RENFE ZHEUABEACERANRESED
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BESAREFAHABHERERRL  MEEHHKLS
R EERAY o  EERETHR T > 4 CSIA ¢ MIMO@E 15 &
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IR H5CSIRAZLCSIHy R EHR KA ¥ » %1% ERE TG A
B — X Bl A EREHFTR(F e HEETHAEE G
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SCSI R EHE AT » —FE B HENRBEALCHEAC/T, i
AHEALHZERSELEFELACT REM 4L A E(H
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if%vﬂfﬁl;;?%ﬂr%$éimfﬁl’é}%]%’é%$ B EHE % T 8 AEA —
BB AR P o B EF G A A MG B (eigenvector) 45 2 F &

FE W ERAYETSOHKR wn FTaRegFAaEKX(LPAE
EAXFAKRRAEG ALFIR - Zw @ E L% HE FE S
e e R RMEL O EIEE RSN E L S

(combiners) - M@ M & X €M A48y F KR A B A 4

N

4

o
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o
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.

HRRLAECTFTRENAEFTRAESE —RAEH 48 H ek

BRBAEA -—AELHFEGETE o
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ERHAMIMOBZH A Y » BT A H SR ELEMEE

4 B KX (eigenmode) 89 4 T/ A # - T R A 4 AT A 4B
BENNTFELEEENNFRE ZAEEFi@E Y H S T IR
T AR A A 3 CSIey B M R 32 (#) 4o & 47§ & % % 3] (beam

steering) ) o B A 2R CSIR 2 A M &9 & A (#l o £ 1% &

vz
=4-]

BB BB U ooy 83 E > HIEKRRE LR ECSIE
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WO R A 3 e AR R R g MIMOW@B 12 2 X K 4 4

ZE p koo

s kB A ANRCSI TP & » A1 2 3T A4 #E R E
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X

TRAAFAKRRAE ST AR EM TR S (RZIT H
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AR ZC/ITA AR IEHR R A &A1& # 7‘\*%6‘31?} % OVA P74
FTHRAAM SRR ELENELEET

%
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T d R I6ETFEE SRR E— By
OFDM4F 3% » 5 @ OFDMAF 58 i £ 77 A 1648 F 1@ @& (£ B 2L
A — ik AP A 1648 F 48 % 69 OFDMAF 35) o R BF 4, 30 2 >
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BAH > R R —BAELFTEORAEABBM (LKL &18
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s c BRI BEFETHETUAAZTEHME X2 F
HIELTREYF RIS TS e FEE - B H - (2
RE/IXRFHBEAH L TAEELL —B LY FRE(Hl 4 F@
BIFHEHNETHD TEE2ERBZ AR B2 T)E B
KBEBASEANE FAEZE LR AL ABRLTH -
Flth » FEAHMBEZEEARNEL TFTRALT A ALARSE Z
HHMRAREIHFGAL T AN RRIMGEA L — % %A
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A #2144 R 16-QAM¥E o
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WREBEZBSEALTELTFG  AELHMBRAEMSE R &
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AR FTEEBLEERRIL WRAEEZT B ALAE T
A AR ZHEZEAGHEK(HMM)ATSA
REHHE S AR KB ZBRECapBELTE AR T
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R FATAELEAARZFIFTIAHEERKBA YR
o ATRYANSLEREET AT > & A TDMAE & & T A R4
EoEE ABRANERTREIATARETRANF &4 A
F O AR SRR AR

MIMOAZ s + BB KR B AR ERRHKE

BMEZEERAZEBRERKRERRBLEZAKGAENLE S K
WM RAM o AR B AR A S 2 OFDM T A A
oA B E AR X T H N F 4 (a set of non-
interfering narrowband channels) » & £ F i@ @ - # & 4
OFDM1s 3t 33t » £ -~ FTRAE LB EWHREREFH"FF 0
1 3% % #& (flat fading)" » LWk & > Z B EE R A& T8 &
38 % Lk 1% 12 £ 49 (constant) o 3% i@ @ 4k & A A K £ CSI& &
HEFTAELAAMARZRBERREH MO B HE XL
M ASHHR(LRE S KAL) CSIR OB EME TR

WA TR AERES > LR EC/IFHR o CSIT AL
RAERMERERELEZHERREN B ERBRAG L EKNE S
BiEREF > o FTAAE - A ACSI) ZEEEBSEALTAL
BEEZEERSEALZINHEATHMEFT LK R A E o

CSIR Ml F - %% ESFE LT AL MACSIH > §
B rzRAGEMHEZMAN/ZH BB ErBAR— B Lhdad g o
3% 1% 1% % ¥ U L 8y i@ @ 4 3 % # (transfer function) >
BORBOETARAARZELIRAG AH & - EESHEE
AR AEFEH ARG TAC/IEARRE » & HK
1t (eigenvalues) 42 # o & 3 H4% — Ny x No#y 46 i » 32 4 N,
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% # i*?m%&NR&dif\*?m{%E% B R 6y @ &R
MXFEMAZEZABYNE T3 > B PTG E 5% T
VA & T R%

y=Hx+n>

APk —Ny@ TR THMRAR T o 2@ #8458 i it it
#% A (conjugate-transpose) & # A7 & 4 4 Hermitian4e & = 4%
e &0 BT AR TR

H"H=EEE" »
EF*HREATEBEBAEGHF RO BTLER » @ BB 4 B &%
18 49 ¥ A 4 M (diagonal matrix) » £ 4 & % % N,xN; o 1% i#
%?ﬂmﬁ&@%ﬁ&E*ﬁ&—ﬁma%ﬁ%bo@%“
N EZRBGEOALEFTRT AR T R

x=Eb
HAAORGERI TAA ML R R TEZE LK R A B

X €1 €125 elNr bl

xZ _ eZ]a ezz, eer bZ Eq(l)
S ol
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N. eer ) eNTl Ny Ny bNr

HE b obyr . Rbyra A AEERLL 2 N E &4
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EF ARG ERKEIBN AL IS ER LA MR
B EER R
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X1,X0,.. Xn71R FAKR T A B A EFHE > TARETF AR
=b, * e tby e et +tby 0 ey,
X;=b ¢ €yt byt et tby t eyt &
xNT=l)1' en,1 by eNT2+.“—+bNT° eN Ny
B & H H4% — Hermitian » 3% 4% 8L & ¥ 4 K {2 — 7T &
(unitary) e B3t > e RbW T EF W F F MBI 893 » x8) L &
L EAARNES THEKNERT AR TR :
y=HEb+n
ZE KB AITEE K AR K (channel-matched- filter) i
A BRALFEUB RO ETHORF K - @ KRB EE
FHEREGEz TAKRTR:
z=E"H'HEb+E"H'n=Eb + & Eq(2)
HF @ e R 69 ¥ H £ (covariance) I VA Rk T A&
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4L 3k S 0 AR R R 4 1R B 3 AF ML 89 % B # (variance) &
Ml oz % ifB AR C/IAE L, > B RiEHALTE -
FFAZRBRERSEAGRBEAZNFREAML G C/IREE 4K
W EEFE—-GAY T E (LR A 1E 3R £ (signal constellation)) o
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K BEEMARLSCSI, A A AH £ EBE L EH
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*METHOD AND APPARATUS FOR MEASURING AND

ELHEAHE (BAILM ©  REPORTING CHANNEL STATE INFORMATION IN A
HIGH EFFICIENCY, HIGH PERFORMANCE
COMMUNICATIONS SYSTEM"

Channel state information (CSI) can be used by a communications
system to precondition transmissions between transmitter units and receiver
units. In one aspect of the invention, disjoint sub-channel sets are assigned to
transmit antennas located at a transmitter unit. Pilot symbols are generated
and transmitted on a subset of the disjoint sub-channels. Upon receipt of the
transmitted pilot symbols, the receiver units determine the CSI for the disjoint
sub-channels that carried pilot symbols. These CSI values are reported to the
transmitter unit, which will use these CSY values to generate CSI estimates for
the disjoint sub-channels that did not carry pilot symbols. The amount of
information necessary to report CSI on the reverse link can be further

minimized through compression techniques and resource allocation techniques.
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