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QoS Guaranteed Dynamic Resource Allocation for MIMO-OFDM Systems
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Abstract: A QoS guaranteed dynamic resource allocation algorithm for downlink MIMO-OFDM systems is
proposed based on the research on the issue of resource allocation in multiuser MIMO-OFDM systems. The
proposed algorithm utilizes efficiently the spatio-frequency and power resources by taking full advantage of the
multiuser diversity under the condition that the QoS requirements are guaranteed. So the system throughput is

enhanced significantly. The simulation results demonstrate that the proposed scheme has good performance and
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can effectively enhance the system throughput.

Key words: MIMO-OFDM; Dynamic resource allocation; Eigen beamforming; QoS

1 33

e 25 AR 45 T A R SR R SR T 2608 15 e 8 A1 AT BR
G R TRIRRUE S, I R T AEE T, SR ALl B8 & 1 Hid i
2, [RINGRIIE 2 P AS A IR S5 i (QoS) Bsk . Jhy TSR Blix
Y H bR, ZEAZEH (MIMO) A, IEAH4r 2 H (OFDM)
FAR LU B A G055y FOF 2 AN T sl (52 R

OFDM K i BEVE RV (5 18 A8 — R Y|P R
FAEi, AE R 1STN. OFDM T2 ik Aok B4k &
G SRR 2 AR S IRE )y %62 — . MIMO HARTER
SR RN SR 2 K28, R ifsitm R oA ld, 1
OFDM (WAl & BETF & 2= M, Bl MIMO-OFDM, 7E
TSN 2% (3R 43 H AT (028 () FAE 1, 4200 B AR TEER
WAE RGO Tk — AR IR v £ W, 75 MIMO-
OFDM FRZH, F AN [A) F = ST, (o A0 2 0 2 i o e e 52
W, HHATICA BIZS MR 2 P 3 &R IR, AF
KA MIMO =5[] 52 FA 3 25 (R IR B SRR ARI & i 2 1
SRS, BRI P QoS IR T, Rl fiEitm R4t
i 55 e U %P

2007-07-02 W F, 2008-04-25 e [Al
[ 863 #1375 H (2006AA017283, 2006AA01Z260)F1[H 5K H 4%}
24 (60496312) % B g

SCHR[6, 7] IS T 2 MIMO-OFDM #4¢ H 1) %8
SYECI) L, S5 AW, X SR R Y 1 R LU R 4
HENRERS KRHE = RGO TERE . AR, EIXLE Sk H % 18
T HABKEEAA N — AN B W) . S2br b, 1A
A DA 5 22 10 =l R A8 23 1) A5 kA i R

AR SCRER BT A AR AR A AR % 0] A 18 R BEAT B 4%
B, LERRSTIRZIR, WA P QoS BER) BRI 4
PR, 4R T —Fh RS 1 2 i A I B A U S
Pio SEVEMME T AW HBTEE, ROFHT RENTE
Mor4E, AR E T RGN, &8 T HIEAH8E,
[ B SARUE T 2 A H IR QoS 3K
2 REIRE

# T SVD(Singular Value Decomposition) 1] 2 H F
MIMO-OFDM "N Tk R G UIE] 1 R o HE i A Mt
RREL, H P Mr fRKZ. OFDM F#EIEH A N, &
NP AN B RG T E K AH, BA
FORB S AR NX P, IR AP TSR D 1A i Tl LA
B AT

5E S Mr x Mt HiFE Hy,, S I kAR 7308 0 LIR{EIE
AR, FFEICER [H,, g FRE g DRI REENE p A
PR L 2 1) (RS9 25 0 rank(g) M BE SR BRBRAE, (o)1



42 BT 516G 8 %R

%31 %

3k
il LN e NV
5 V] cp
s Lo i |
K B o ]
FrE RPN | Z)J?Sﬁ%ﬁ}ﬂﬂﬁ‘ii(‘: kNP
QoS Hisk ( Fuhisl ) {EIEREGEE

N [ZHE

{ T PN
M op P ke
kAP R

K1 £/ MIMO-OFDM & i/

7 Hermitian % &, W ECE S 1E R MBCERE, v
BRI — ST R {0,
rank(H, )

HA',71 = Ukmsk,ndI:In = Z
i=1

Hop sy, RoR bR IPHAIN A 8wy, NIET s, IERALAE
WA, o, HET s, FEARATA ST . 2 vy, g,
ORI T n BER G AN AR IR TR IE IR RS R IR =
FBBOR G AU it X FEREAS 7808 B IMIMOSR 1 5t )
LRG3 Ky Z2 AT (0 I FAT (SISO 78 1) T 1t

FER S, P (0B 16 217 R0 Ly 2 B p e
HRAE 7 05 TR A B, R SC A28 (0 0 R0 LA 4y
BCEE, Ko T, R i ok oS
B o AREHAE D LLRRIL 21 RRAE B R R A B T
s AR AE AR 1E b, BT RIfF 5% N IFFT B iy
OFDM if#l, ¥ OFDM 50 EARFRATZL, 5 )m AR
REREN X g, XHE SRR, I3
HAAH A I EERE R .

3 ZHEA MIMO-OFDM ZH %8 BIiEN FiES B

TELRUEH 1 QoS 2R AR A i D 48 e 44 F 5 LA
PFER KRG G2 HAR, ST —F MIMO-OFDM
RGP NBIAS TR A S HE R EAE 3 MNP (1)
FHPEAE: 2)ThFEAN; (3) R, FREFRT
round(z) 7] @ MV T NAS B R
3.1 %P MIMO-OFDM Z %t h B9 F &3 4 e

AN RTEZ H AT, AT 308 7l v
We S TRIEEE T, B — AN TFHE RS — .
B n AT RIS E kAP MO A 175 R IR T
HIEMEE, o, KA AR R LR P,j,n
N AR TEE ERREDIZE, BERtarget A H ARz

PR B AR ) TR E W B A ) R IR R

i
maXZbk’n (2)
=1

w,sin(v)" (1)

AL
M
ZPI:n = Pk,n
i=1
BER},,, < BERuarg (3)
M = min {Mr, Mt}

KHUR A MQAM i, AEREAEIEAME T, R R
PESIS Wil

3P (s1.,)
BER),, — 0.2exp| —— ) (4)
20° (2% ~1]
BB FARE @ AT p, AT L2

2

. E’)])(s}C n)
b, = = log|l1— . 5
ki 9(p) = log 20 In(5BERtarget) (5)

g(p) Ron 2 B FARIE ER)ThEh p I, HAH SN ey
o TR n LW NTEESRIZEN, g E
P, WIS Npl 3y, 1 Ap = B, /Npl , #iH R %8
ORF IR TSR, SR SR BE SRVEAE T 80 n 1A 28 0] T
fRIE BB By, » BRSNS ) 758 AR A — A
GRIRIEINZ Ap I8, FTLABANRAG I Rk oy, B
Abit = g(p + Ap) — g(p) (6)
EHE Abit J KIS 6 TF 18, i T(EE B3N Ap Y)
H, EEXASREER Npl 4 Ap 7358, G, FHBEn
i AN TG AR B . (), ATE
HAREIRILEARE S L b b, = g(PY,)

: 3P,
L, = o . R (E) TR %
¥ Sk 20° In(5BERtarget) A6)
bkﬁn = 1Og I+ fk.n (sk,n,) ) (7)

P kAR T B n LR AL R LURA B
M M X . 9
b =3t = o[ T(1+ 6t (o)
i-1 i=1
Y —AEEIN R P, W 3k Tk T LAV BT P L
TR n EALRI LR SR . TR n SIS BT
FrcR BRI, B
~ M o
k = argmax {log[H(l +&n (Szzfﬂ) )]} (8)

k.k‘E{l;“,K} i=1

3.2 Z P MIMO-OFDM R 7S ER 5B

GIN ppp RERZEGK TP n P ko A
P =1, FRTFEBEn G T ks #ip, =0, &
INTRBE n ANECGEH T ko 22 F P B3GR Y IR 5 I e
A0 H b SE B K R G e R, M N AR S Ak 1) A i
T

N K

max Z Z pl\;n,bkm, (9)

n=1k=1



INTEE: MIMO-OFDM R4 H B QoS HRHIEM B4 ZE 8 4 i 43

1
ZHN
N K
o P <P
n;lkzzl kn” kn total (10)
BERk,n < BERtarget

R EARA IR ] LA iR R 3 AP R SEHL. (1) 44 180K
BT gs e AR AR B i s (2) % A iR s a) 1
5 TG ] P AR S AT DY 23200 e, O HLAS B0 AH . A B AR 7
BCs  (3)AF A HeRr BAT HH A  2

BARM RS

1% WAt WETHMEEEM: H,, it SVD, 13
FI M AFAEAE sp,, > -0 > 500 > 0 B H, | (4ESON Mr
xMt, M =min{Mr,Mt}, ke{l,-- K}, ne{l--- N},
P72 ) A8 LI R H A%, M P, =0, Ap=
P/ Np o

%29 HETEN RIE LR ERES RN, &
KT RBIr

~ M ; P2
- L k= kzrgg{if}?;}{ln E(H&m (50 )]}
0, e
% 3% AR f TR TEEA RS

P AN Tt SR RN, RS R T
IR, AL E5 R & (R, X357 55
{518 4,5 € {1,2,-, N x M} FIH A Bk 40 B S (1) R 16 D)
BT A LRAEAE s, WIR R Py =0,
by =0, Abit; = g(Ap)—g(0) ;

AL FHLH Np

j'= argmax (g(PJ + Ap) — g(PJ))z argmax (Abit,)
Jrj€{L2,+ NxM} 51,2, NxM}

ZE
FR A B¢ i 20 B 2 1) o 0t B g 28 ) TR A3 20 1 L
i bj = Q(PJ) H
F 4% WRREEE A6 TR P=g7'0)
 20°(1-2")In(5BER,,,,,)
- —= .
3(sk,n)
Wb, = round[b,] , diff, = b, —b; AKX P; = g7'(b) s
NxM

PSPy > P, WEEEE diff, S5/ (095445 1) F 5
i=1

0, M LA
NxM
B3Py < P s RS it 5K KA 2501 75

i=1
W, IR BT n—AN Hos s
NxM
FHHF S Py MAEMBEE P, » FIRMREFA

i=1

4 (HEZERS5H
RGNV HZHIME 1 iR,

% 1 MIMO-OFDM AEFERERAUMAREEHESY

iZz 4 e
FIEFRLEH Mt 4
FMOR 5 Mr 2, 4
OFDM T#JE% N 128
HP¥K 4-16
BANH 2SRk BER 10°—-10""
BE R P 20W

B T ASCR B IS LR fh 4, IRl 5 54t
PAFIBNAS S MR A st o o — Rk 5 A SRR AN ]
ZRAET, B TEBE NN AEE P o R, /)
Bl =B /M, W

3P1f,71 (Sli,n )2

1—
20> M In(5BER

b’i." = ln

target)
R 2 ) TGPl S ARSI
ARIZAAET, ©RRFHT AT EIEN M A7 EFEE
PR E R R I —AS, RN FNFEEBGEAR, T
TR 2 A B AR S [N X, TR PR R
BELE o P/(No?) .

2 45 T RIEANROR 253 50l D 4 IR s R AR 5
ERASCEIL PR RE LU . A7 B ST LR BIA ST
A A L I 5 KRR AE AR 225 1) 1455 38 S92 1) e e K K
I, IR H T A SRR T AR R AR 2 (0] 15 T A
Bdm, RAOFIHTAMEE, 57T RENEILR,

5 R SEAR L, AR SCRNE S 7 M FE 18 T 5
EAR T AP oA N EE R R, B34
THTEHE TR EEELL S 8~24dB I, 1X 3 M7 EM AR
gk BNz . NET LA, EREWRIR, A3
PR RSy N R 1 =B R R Stz i bl [ (Thend ] e o (=B E R G 0 = KPR 1
FITHT W BRI 22 BE K20 50bit/OFDM 755 . 3% 42 1 46 3k
Y R ILAT R EUAG IR IS4, A5 PR AR LR A R AR AT, X
T AR S A g R A 1 459 R 7 4 R PR 8 25 A K )
TAEIE, B T AR N R R IE . 2SR E
e R R d ol T S R [ R P M 83 s T B B S L=
g A e e g R T S E R B S = RFR iR d i
BT KR IEESENE, R TSR . XA e
WELE B SN, EREROUREF, FRBIHAT M FEER
HIEWI AR K, AR SCEIE A S R A A 1A
B P AR AT (5 B AR, T R AR R R — A
(B FA5IE, (EAEEIRMIR S, A 7o R 25 (R oe s, [
T A P V0 s 38 B K IR A i



e~
=

oA Rl

¥ 31 %

o o]

o] PEATIE )

I T ATE )
= RORRFE T BISEI,

| M T S
Sl ZS VR R EETRES \

EI.
/OFDM symbol)
~ o

N

w

RLG A AR (x 10%bit

AL TN (x 10%bit
/OFDM symbol)

8 12 16 20 24 8 12 16 20 24
THPT-BIRGHEM L (aB) TRBCPEIRHFEELL (dB)

Bl 2 i BV Ag B3 LR E g
Bl 4 TARAFPEER T, AN RGN =
Mz, Hrp, ERRIgZE 1070, H B HHh 1, 4, 8,
160 MR IR H, AT PSR, BAR%0
FRnE AR XA T2 R . T
BT AT O EE LR, TR A 4 S ) o
(8)HMTIERE, fel ATL AL 2 P 5 R A& B ALY,
FFERZ, (S8R EEENL, B0 20508 v] Ge ke 2
AP A VAR LT F P AT A%, el Bl
HHam, R mWmrER .

Kl 5 LA T T3 PR BHE S Ll 8~24dB I, AL
AR R B A A IR G AR X 4
AP, REEERAR 58 BER = 107,10 fit10™ . M
PRI DA Y, BESE AR LR R R, RGN
IEBWAE K, Bl 16dB 4, BER =10"°f1107° (U &R
Girt RAHZE LN 20bit/OFDM #5745, i BER = 107° A0}
107" 4524 50bit/OFDM 755

0

—- BER=1e—6

B —= user=1 =
T & | o user=4 3 —— BER=1e—5
% E 6| —e— user=8 > -8 BER=1e—4
=W ser=16 —m
2 —b— user -
T—H‘ =l 4 ]%]:H d
=' N =
Ko RE B
8L, £,
W &
8 12 16 20 24 8 12 16 20 24

FRGPAT- R R LE (dB) TRDCT- LR SHEWELL (aB)

K 5 ANl R
LI PR G AT

K4 A 5
MR G AR

5 ZERE

ACHEH BV — R AT 2 H 2 MIMO-OFDM &4t
WIS A RIS . AR BRI R, REA P
1) QoS EK(#4n BER BRI, flifFE A wik 2
Ko EHPBFMETHA AN Y, FFERSFHT RS
WAEM4E, AROMES T R ER, =5 T RER A

o B BN S5 AR HE— BN, ZhAR BRI Bl

DL FRs 2 AFRIRE DAL, TR LA T B AN )

O 2 T oA, MR R R .
& % x o

[1]  John A C. Multicarrier modulation for data transmission: An
idea whose time has come [J]. IEEE Comm Mag, 1990, 37(5):
5-14.

[2) Foschini G J and Gans M J. On limits of wireless
communication in a fading environment when using multiple
antennas [J]. Wireless Personal Communications, 1998, 6(3):
311-335.

[3] Raleigh G G and Cioffi J M. Spatio-temporal coding for
wireless communication [J]. IEEE Trans. on Commun., 1998,
46(3): 357-366.

[4]  Zhang Y J and Letaief K B. An efficient resource allocation
scheme for spatial multiuser access in MIMO/OFDM systems
[J]. IEEE Trans. on Commun., 2005, 53(1): 107-116.

[6] Zhang Y J and Letaief K B. Dynamic multiuser resource
allocation and adaptation for wireless systems [J]. IEEE
Wireless Commun. Mag., 2006, 13(4): 38-47.

[6] HuZP,ZhuGX, XiaY, and Liu G. Multiuser subcarrier and
bit allocation for MIMO-OFDM systems with perfect and
partial channel information [C]. IEEE WCNC, Atlanta,
Georgia, USA, Mar. 21-25, 2004: 1188-1193.

[71 Pan Y H, Letaief K B, and Cao Z G. Dynamic spatial
subchannel allocation with adaptive beamforming for
MIMO/OFDM systems [J]. IEEE Trans. on Wireless
Commun., 2004, 3(6): 2097-2107.

[8]  Goldsmith A J and Chua S G. Variable-rate variable-power
MQAM for fading channels [J]. IEEE Trans. on Commun.,
1997, 45(10): 1218-1230

9] Lu X F and Zhu G X, et al. Spatial subchannel allocation
algorithm based on mutiuser MIMO/OFDM systems[J].
Journal on Commun., 2006, 27(9): 34-39.

WG, 1982 4F4E, WA, WS A MIMO-OFDM %
GEPIEIE . AR YE AN S

MM 2, 1963 R4, Hex, WS, BT
—RELIMEW . TLARBAL.

skoCPe Y3, 1959 R4, R, LA, EGHRUTIN R

ARTCE A Hr BiR TR,



