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MINO R RIIZW S BRI E R &AL

B
[0001] A WIS BT A5 R, RARR UL, 3 B AEZ /N X MIMO (MIMO = 2 iy A 2 Hirth )
M B e S P 3 B

BEHEA

[0002]  FEMG ST W 2% R R AT BERE TP, A0 2D RS R & I L&A 2 DM RBCR i HL P %
55 (MIMO) o o m] LAAE FH 2 253 (OFDM) &t fEME 5 REL I FATHERE 1, /X T4 (ICT)
A A RESE B I A BRI 2R, JCHR AL T/ RIS R 7 2 52 50 m0 3 HO BE 2 19 A 31 19 25 il
%

[0003] 5643k TCT iy — M a] e f0) i vk 07 S8 0l i 22 4> 2Rl 1915 REAT B & 9w D
(G. J. Foschini, K. Karakayali, and R.A. Valenzuela. Coordinating multiple antenna
cellular networks to achieve enormous spectral efficiency.Communications, IEE
Proceedings—, 153 (4) :548-555, August 2006, S. Shamai and B.M. Zaidel. Enhancing the
cellular downlink capacity via co—processing at the transmitting end. Vehicular
Technology Conference,2001. VIC 2001 Spring. [EEE VTS 53rd, 3 :1745-1749 vol. 3,
2001) , FriF BRI 2% MIMO. (EMIEE b 73 A7 IR L AT BGA5 g A A 15 199 208 Jl A/ X, HL b
MIMO J~#& 15 e AH % (S. Vishwanathan, N. Jindal, and A. Goldsmith. Duality, achievable
rates, and sum—rate capacity of Gaussian MIMO broadcast channels. IEEE Trans.
Inf. Theory, 49 (10) :2658-2668, Oct. 2003, H. Weingarten, Y. Steinberg, and S. Shamai.
The capacity region of the Gaussian multiple—input multiple-output broadcast
channel. IEEE Trans. Inf. Theory,52(9) :3936-3964, Sept. 2006) o 7L 7F H 423 | 25 Ab w] DL
13 24 E RS R (CST) MU B G B0, W9 2% MIMO Be88 2808 FH 7 22 /)
FERVHBR TCT. A M 2% 1 M REAN T2 TR PR, AE2 5 B/ X5 5 A FRAR L, fAE B K
ERIMT IR M. BEAh, 48 MIMO 5 B m A AR AL IR Y [B]3% - (backhaul) DAAZ#e vy H
JUHS CSTo 32, BAE SR AT P A7 R 2 e 1) AROAH T B, 3 7 BEAE M 4% B SEBR58 36 ) [R]
A, TR AL SE B ] BEAE LA SEIL . PRI, XS -] 2 M 48Kt B AR Bl i & ki
BRT-PL R R4~ F P B B JE R IR 55 (R TV AR W 5 7 EE

[0004] A T HKIH TP, £ s n] LU (a0, it IR) A DA K 23 R) ) ) s R mT A 5% 1]
PR S AT IEAS . — RIS 4 5 R 1CT 1 75 42 72 HEAh R 280 43 e 25 R i
XT3 T RT3 Y. FH A B B /N ARV, 30O B T2 U2 o o R, — AR T S TR
A TIEH. B TIRZERTERCR AN, SR FEAH K/ (frequency reuse partitioning)
F T AR S P SRR S . AR R B HLAE R SR 3t 2 D REATAF 2 4 7 A LA
W = W) B AE R — P B AR R — I ) B T A Ik 55 . 18 i 7 A H P A
2RIV REAT BT PO A2 2 En T, JF BUA] DU FEHB T X B4 /N X R SK A (S. Vishwanathan,
N. Jindal, and A.Goldsmith.Duality, achievable rates, and sum-rate capacity of
Gaussian MIMO broadcast channels. IEEE Trans. Inf. Theory,49 (10) :2658-2668,
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Oct. 2003, H. Weingarten, Y. Steinberg, and S. Shamai. The capacity region of the
Gaussian multiple—-input multiple-output broadcast channel. I[EEE Trans. Inf.
Theory,52(9) :3936-3964, Sept. 2006) o {1 FLbE 5 WY 2% e v o, A AR /S X M B AT % []]
SRR S AL, HR IR T X TE 2 AN SR BT R A R A ST, 7RI SR
HAZAREH BEBVLE A A B KL MIS0) MgsE RZad, M THE BT T K
A A o X AREAS /N DRASE FH R A i 2 ) PR B 30 1 55— 25 2 X S0 B 1 FH P AT BB )
321 (Wan Choi and J.G. Andrews. The capacity gain from intercell scheduling
in multi-antenna systems. IEEE Trans. Wireless Commun.,7(2) :714-725, February
2008, Suman Das, Harish Viswanathan, and G. Rittenhouse.Dynamic load balancing
through coordinated scheduling in packet data systems. In Proc. Twenty—Second
Annual Joint Conference of the I[EEE Computer and Communications Societies,
INFOCOM 2003., volume 1, pages 786-796vol. 1, March—-3April 2003), I o 7F & 1~ I}
B AN U — T R IE SR AT S MISO {3518 UG B R A S B e 28 0 > AL
BEAT IR S5, Hal i BC& 30 B2 HE , X RS IE SR AT A&, A/ T8, BAR, B 4%
X5 T F 7 SR A AS 2 e U0 R 5 S i st 5 B2 B AR 0 LA A 7 3 1 i 140, IR AT BE 2 A A
i) (Zhang and].G. Andrews. Adaptive Spatial Intercell Interference Cancellation
inMulticell Wireless Networks.Arxiv preprint arXiv :0909. 2894, 2009, H. Dahrouj
and Wei Yu. Coordinated beamforming for the multi-cell multi—-antenna wireless
system. In Proc. 42nd Annual Conference on Information Sciences and Systems,
CISS 2008., pages 429-434, March2008) . HI T4 MIMO Z ¢ i) Wi St & = 22 m] F T
NS, Blan, A B2 AT S B kS (Xiaohu Shang, Biao Chen, G. Kramer,
and H.V.Poor.On the capacity of MIMO interference channels. In Communication,
Control, and Computing,2008 46th Annual Allerton Conference on, pages 700-707,
Sept. 2008, Changxin Shi, D. A. Schmidt, R. A. Berry, M. L. Honig, and W. Utschick.
Distributed interference pricing for the MIMO interference channel.In Proc.
IEEEInternational Conference on Communications, ICC 2009.,pages 1-5, June 2009) .
XTI R E T T, 185 M b WA BT A8 R SR B LAR A FH ) 24> R i) A
76 Ad I BLFE AS RV AE B T A AT B R RAF R 2Rl SR T %6

[0005]  EI8 i X HEPAAT AT ZE FH 7 43 e A, Bl 58 i 2830 5 oA AN HEP 21 B DX b i
RGBS (transmission section) (B, BIHA ZAN KRG KRGS ) 114 MIMO
{51, ] LLHTE 53 B8 Al v AL BRI & sl i THZE S B o IRAE, b= filds 4
ERAH T 5 RS IR 2P 51) 22 [0 i A5 TE 15 BN, FRub s 28 AT vh 8, LR H B4 7y i
e — NIRRT o R, WP R R R TE R B2 AT LA ] At
HEN o FEASC P ) B L e die B S s B30 Ak S Rl B . SBE Tz H
I, T 5 LR GeB 51 b BB R G AH S R A S L R S S8 3 b s T A
L FH BB O OR S A SR F AL LS PAAT [RIRE B A0 38 BE T i e RO L™, nAE i
292 MIMO AL P rb 23 S B AE, ST T A R P B AR B, ARG 6~ — AP R, #E
A DR — P Foh, FEARBEER — AN 2 BB AN S S A P B R S BAT R
WA N, ik & — F P 38R e Se v e B 3 2 i T =
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[0006] b4, PRI HILR 2l 41 b ) SR LR S A 2 500 g+ F P i3 B LR 2
B 5 RSO L LB R S AT SR DR, T 3 380 o vHE U, 48, 204 0) Ay
XA BT A AL . — R R AR < B AR e X P AR
2 [ MIMO {5318 , PR SEAN P BE 6 DRAL ST XKy 5 F ™ B e NS R o 0, 247% 1 AE ) LT (]
WAL B ARAEAE 5 A, IR A T LN BT 5 AT B 5 AN IEAS MIMO {5 TE LA
NT o FAJEEUL, 23K 5 AP AL T R X AN AL E N, 5 AT ERE 5 AN IEAZ MIMO
fRIERIHLE R TEAh, 2 A e B DX AP, IS F P S5 R S ATLIE 27 22 T F S AN 2
P ILANTRIIN 5 5 B DX Y FR B2 5 MIMO 5 TE LS8 B, =25 18— I ol e AR B 58
Lk (WAL B, AT AT A5 5 3 (K15 18, (B 2 AR B 4 1A T8 R e 0/ DX AP I Atk
R = A: B2 IR D TR W, TR S RE DA I S8 LA A 7 oF SRR =5 2 I 28 TR TE

[0007]  fEZ/NXIBEr, Horb, B, Feuh BAT =407 R RS, R4~ T5 g PR R 2l
I E LB X, AN FEERE AR S5 1 = DX, 3K = B DX AR BEAHRE

[0008] =Xt BEA bt DX SRS FHATIE L F ™ 23 BE B 5 — A Bl DX At s X B0 — A /N X3
i S X AAEAT T SRRAL T DL AL, TCHSRISAL T/ I FAE IR R o 2R 1M, 3K 7] B b
DA SE BRSO CBIT, WIS P 4 7 I 7 MRS 55005 i, MRS Y HAT R ORI R S R e 471
ARSI S0 MARAHRIR . T i, FEIZ I 00 27 AR AE R T30, 2 R U
I3 Fe2e AL TSR b X 2 B L B AL B — D AR R, A TR A A5 2, R
AL A el DX TRV R 5 A B FE P DL A B A5 T DR R B T Bt X AP SR P AN
5 FI2K HARE B XN TR TP o AN, i 32 210/ DT R ] s b Bl T
Ui AL 415 T, L2 52 BIAH G0 s DX E0 90, BRI 2 7 Bt X A ) R AR 0l S o 1 T S AR 2
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DX 56 A B 1 10 SK B b FETT AR B DX ELAT 8 s DX TR E
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DX A AEAR = 5 AT B O, B3, 40 SO0 AEAFAE /MRS T XA, AN X
HAFAEVEZ I /AN RS, AR 2 K80 (0 P AL T/ G ST BEVEAR e Bt
Gb, X P A% ) 70 e AR BE0RE R BEAR K55 T kAT S (R A5 o 264K B, a0 L
RAE SR TB A5 7 S0 P 238 P KRR S5t X 4 2 I 2% rp K B LA G2, i ] LAAE R 45 E 7y
KB RLP 2 BTAT P46 Jet X AP K BT AT R S LIIARK B TE S B 8, R ikt
BERE RIT S0y T B W 2% m 1R B AT s 1) R 2 K 4 O ELRE R S 5000 T 31 W 5% o
RIBTAT F P B2 — A 55, JLESR A T A A AR KRR

XRAE

[oo10]  AKHIR—A H 282 40— Al T8 MIMO R RIS HU o &, Hoh
B DX AR A B B A B R

[oo11] % H K2R ARIEACH ZE K 1 ] T TR S AN s IRGEBOR KR 16 19
TS AU 5 R L BARYE BN R 17 (TSN URE P R S

[o012] AR MIEETn B AL SELE A oy e O T AR PR ER X MIMO AR T L 2 B R A
bt/ RS HAH R RO e AR, 2N T 5 SO TN TR R R X AL TR
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AR RO S O TR AR T B S AR R R S B S, AR T R
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H R S AL
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[0022]  [&] 3a KM U BH R GTHLON (BRI, ZEZR B =N F P I8 D0 1 (R R 53820 1 R 5
B ) BRI R RO 5

[0023]  [&] 3b P&t v BH AT 3E b P T4 R 4 S S 00 0 )42 Wi rL i, b P P e 8 T 4
WCLA FH P B9 5

[0024] || 4a PR U0 BH A 1T e X 2 IR S5 B T 1

[0025] P& 4b P& U B U145 Rt DX F 40 T AT st DX B8 T 88 A R B 8 s 2 B BB )
MSEITTE

[0026] ] 5 KEIff UL 2 /N X ZR PRI LL A I VS (LISA) RITE4H ST 48

[0027] &l 6 [RIf#UL A £ /MK LISA 122 3800k (1K) 40 e f sk — 25 PE 40 i SE BT 6

[0028] & 7 KA UL B YA (A I 2 /N X LISA BER 5 —SET & LUK

[0020] & 8 I U A JLAN S T SR 1 L5 R

BAIHEAR

[0030] i it 45 0 K FH T P R MIMO  OFDM B4 55 I £ b 1) AT B % & 5 I 3058 22
o T I A RN BN VR A PR B M R S R B B e A, A Se A I e T T, AR AR
FEAERE 8 BIAE LA R o T 99 4% 90 [ 60 2 282 2 I SR A 7 8 S O e T, IX 32 31 T et i
8 B (LISA) 98 K. f& & 2, LISA 85i% (C. Guthy, W. Utschick, and G.Dietl. Low
Complexity Linear Zero-Forcing for the MIMO Broadcast Channel. accepted for
publication in IEEE Journal of Selected Topics in Signal Processing, special
issue on Managing Complexity in Multiuser MIMO Systems, December 2009, C. Guthy,
W. Utschick,G.Dietl,and P. Tejera. Efficient Linear Successive Allocation for the
MIMO Broadcast Channel. In Proceedings of 42nd Asilomar Conference on Signals,
Systems, and Computers, October 2008) J&EIXHFE A MIMO | #& R4 T K ) — P 5
WIE 7% (zero—forcing beamforming scheme) . fEZE—FrET, LISA HiyEAE 5 %m0 B
1A LE A2 1 [R] By 38 I e S s i 3 BRI 2 (sum—rate) W EHORHE N H PR ST B
(heuristic) HHEIL /M o I3 FL 4 B IR ST 1) B AR AR 8 E , R BA R T 1k
PRI MISO RA MRS A M . Widyd K (waterfilling) KR H L THibr & T E1E
{ORErE S LT

[0031]  fESEHEG] H, H S ARG MRS TR, OF HoRuh 0 e 3 R 3 R NI
SR IRl -G AR LAV B sl T4 LTSA JRPE B4 e 215 A5 5 b 2kt 44, BRI Al
2 /NX LISA . 2475 BCE I, 0 1 B8 525 T R P, A0 458 A S DB s 1v) i B LAt ) &
HAE X AETE (composite cross—channels) 1EAS, KRS JEHT 7 FE I IEACHE . HHAE X
5 T KR R R L P F B8 B 8 A B Y B A AR T . AR, IR AT AR TEAE R A/ X 2
ARV, DUl , DRI RS ANX B A8 FE, AT UG 1 53T B 52 a RE R

[0032] YIS Jr =% FE () I 45, ANy BE A 1o 30 F oK 5 A IV T, BT R 3 2 A R i gl > i Bk
HEE RO . 7R T SRITIAN Il R P A SR, — Al i SR RO AR R IRUAS, Ay
ENXKEG P PATEE. 5 DRE T TIREREERA, A SR LR T, iR
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{m(M), Uy Vr} = argmax uMH Py <50

_ st fuly vl,=1
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S. t. UI; H,t(e),f(n(d))v= OVee D(m)\d,

Ivil,=1
end

0™ wr@™)
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break

else
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end
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end
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end
end

while 3 (¢, k) e CxK, 2%¥ > 0 do

AR P K a—
{¢, k} = argmax ——=——, A% 50a
celC, keK I Df(k)l +1
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D™ wF'™)
if U(D™) < U (D™ then
| break
else
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end
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end
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end
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end

end
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_ H /513
Vg = argmax Uy Huq), ((e)V
st WHy, V=0V e € €

"V"2=1 ,
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end
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