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Comparison between Vector quantization and Scalar quantization in multiuser
MIMO systems with limited feedback

Ko, Kyeongjun  **Lee, Jungwoo

Seoul National University

DEALEA TR AL B A o5 7] WRe] @A) Bus A7} AAH T ek e} hEA e
Azge BaRoR ol el Hek fate] 7 A Y AR 43 o s1Ee] HHAA oz
3] L AT 5 AT AR = B 12 4 gk AdE Tme 30N 49S A sk
s s gzt WE gassh Az 9as e stk Awdo R Wy dAsrt Az 94w
Aol o Frha el ik ¥ =el N W FAss 20 skl A5 vmstn 1 Aelrt o AR Hi
A A9ANE FaA SohuAt
1. NE B =RolAe AR Tmu WES L BEAEA Bt
Bk Al sol ) W BRE s 2 Gs ) A
AR Dok A28 CEALeA} okt A2 e
wrh g g A% MIta geA el 2 M A8 o

SeEIU A" M s B o AR 1He] THdo] ' AEHA H
t}. Dirty Paper Coding (DPC):= o|d 7HAZE A7 s= 2 9
HAY ey 71gelth2]. ey 2L Faldo] althe] oy
gk AdE Yolof Ha QA=Y Wo] @] ] wEel A
Alzdol Aga7)E sl oy

o A|AEY BREE Fo]7] 93] Wol AMeEE A ZEa
9 7]¥o] Zero Forcing (ZF)¥ Block Diagonalization (BD)e|th
[21,[3]. ZF1 BDE= DPCel| wlsiA 452 =
A3 Folee 54E 7HITh 22y ZFY BD7L 2 A S 7
7] $13141= DPCO} m7HA| 2 FAleto] sl A ghet 7} Alete]
AdE Yolof Atk
AA Al 2Rlol M e o] AL Ak 2 W&

7

gl LN [¢)
Agke] A9 ARE I3 b= slo] WGt A% B fEes
S o
=

23 oA 2wt

(TDD) AlZ=€lelA= sounding S ©]-&38lA ) 43t Ads & &
QAN Fope £ FZA 2~ (FDD) A 2doAE ¢ thedae F
o o] th2y] wio] g JRE A sA FAlthe] Hajjok
Ak

zda} A NP

e °W§‘r 7ol ket FAkst
A 3

R A e e g
ShWE] st 7], 22el At 7

Zo| T w0 9t} 2744 ZF
ol tfaf Adrgstar 334 A

3 ANE T3l WY FA3 7y ~ge s 71 A )
W} g3 Ao g 470 2RSS W=t}
2. o] & A

7}. Zero-Forcing Beamforming

w sfbel 22 e ) g 2P U4

YT L8RS A chgel B8l 2o 7 AL

27 ool 4} AR Theu o] T,

T = normalize(H (HH™)™)



webd iAo AeE ALgAel Zelay Me Vi 79
o]

U 9y FAs 719

WE] s} 7]l

= 9 A A 7S BT, & R el A g
& A= wEge) 9 A0S A9 AaA TRE TERe
AEgER Ag

k)

. 22 FA5 7Y

B =wolA 2z FAs) 71
tH4]. Lloyd max 918|552 training sampleg 7FA 1 nearest
neighbor (NN) 73} centroid 7S wHE-a|A] A&l A A 72
t3tghs Fohll= Wgolth NN 248 o534 2ok

2 Lloyd max €18]&5S AHE-gh

a; = é(i—i_x;l)

A7IM a; = iHA Akl

centroid 27 th&3} 2t}

) fa’ :Efs(x)dac

-y
=
F(a;_,)

zE WA dEgelth 1)1

' F,(a-)—

S 13

o711 F(x)e 49 W5 9 cdiolth

3. 43 2%

E=RolAE $A qhEue] 57k 4, A1 qhelvRe] 712, A
AHEARE] 7F 3091 1 E‘Oﬂ*ﬂ HE GAskeh ~ze} FAste] A
& Hla et 2elan A oy Ag 71 S ARSelA 7 ARt
2EYS] A57F 1] Ehi atoleh.

a1 F7H 16 E u) ME A} 7y a2
2t Atst 7o) a8 vlalelt dubA o R el Awt ko] )
Bl @Ak 7ol 22 dAst 7Y e el ) Frh
F7F Atk 53] SNRe| obd 45 A5 Aok 6 @el v
= 7k Sl

3% 2 HISE AEFE TP Sk b WY FAst 7]
Wt ~zpe} gk 71l sy M e vlatelth afdlq B
24 vIEQ] 22} st 1Yol 18 vlES] MY FAps} 7Y A

sz vE

=

m

(o3
tlo w2

=

A

rrosy

o) MY 7k ek 5 WE) BB /U AR 2 o
Ask el we) we HESE Ao £ 9eS ¢ 4 Uk

¥ mRo e TSR thEk Asgold ME 98

i sk /el S Hwsgn 49 A9E 1 v
B st el ~ge FAsh uan 30 2 AN §3 M
= AL %5 Ark e My Pt el e st JlHn
o ElsE A5 e 9 94 e
N

e AL I 57 9l

o
=

el pESLES Aokst

(1]

(2]

[3]

(4]

M=4, N=2, Kt=30,SQ vs VQ, total 18bits feedback
18 T

—4—Scalar Quantization
—&—Vector Quantization
]

=

5]

Sum Capacity (bits/s/Hz)

o 5 10 15 20
SNR

a9 Loye HESTL 16D W MY FAksh 7 A2 A
3t 7% Ad &5 Hla

M= 4, N=2, Kt=30,80Q vs VQ

—&—Scalar Quantization {total 24bits)
—®—Vector Quantization (total 18bits)

Sum Capacity (bits/s/Hz)

0 5 10 15

79 2. 9E) st Z1st 22 R 7ol

20

; Hl5 A &
MM EE s vj= e ¥

A7

N. Jindal and A. Goldsmith, “Dirty-paper coding
versus TDMA for MIMO broadcast channels,” IEEE
Trans. Inform. Theory, vol. 51, no. 5, pp. 1783-1794,
2005.

C. B. Peel, B. M. Hochwald, and A. L. Seindlehurst,
“A vector perturbation technique for near capacity
multiantenna  multiuser communication - part 1:
inversion and regularization,” [EEE Trans.

49, no. 7, pp. 1691-1706, Jul.

channel
Inform. Theory, vol.
2003.

Q. H. Spencer, A. L. Swindlehurst, and M. Haardt,
downlink
in multiuser MIMO channels,”

“Zero-forcing methods for spatial
IEEE
Trans. on Signal Process., vol. 52, no. 2, pp. 20-24,
2004.

J. G. Proakis,

McGrawHill, 2001.

multiplexing

Digital communications, 4th ed.



