DEBEris

== 09-34-04-10 22183 =1A] °09-04 Vol. 34 No. 4

ths Y tE AHEAE A FH W sl
<A 8= A3 precoding 71
AU G 5 T, kA F, UL AT Y, 2 2 TP
A Near Optimal Linear Precoding for Multiuser MIMO
Throughput Maximization

Seunghun Jang*, Janghoon Yang* Regular Members,
Kyuhwan Jang* Associate Member, Dong Ku Kim* Lifelong Member

o ok
L

B =2 H A$E 7 e Hole Al¥ precoding 7|WE Akl MMSE precoding ZF
precodmg AR 9k AT Ak 2ak A :2 7Fxlek vk MMSE precodlng HA o] AEES U SNR
WelellM= ZF WAlel vls) AAE Ass F & SNRoM= 238 s dsladalg Balch o)e} 2
2 APel| Fgksle] B =ellAe Hd AS5E E°ﬂ ZAH= A8 precoding 7S Aokl Aokl WAl
precoding®2AlellA] AMGEl= ddE QdAks Adgo] AUk F nE Aarslsls Wl o) $lg zikigk
) darE]Fe] AljkErh gk 1 oA U Bale s s zhdek Ay Al o3 A3} wiie)
Akl A BT SRS B3 Algkd wWAle] BE SNR WA 7]€¢] ZF precoding 413} MMSE
precodingA B} E& A5ES 711S Balth wa AlgkE wAle A 24 0ah 2Ashs Aeew

°] A% precoding WS} Hlatste] s o5 fAlshA A F4 LAt Aelghs 7Rl

Key Words : Multiuser MIMO, Duality, MMSE precoding, ZF precoding, RCI

Abstract

This paper considers a linear precoding scheme that achieves near optimal sum rate. While the minimum
mean square error (MMSE) precoding provides the better MSE performance at all signal-to-noise ratio (SNR)
than the zero forcing (ZF) precoding, its sum rate shows superior performance to ZF precoding at low SNR but
inferior performance to ZF precoding at high SNR, From this observation, we first propose a near optimal linear
precoding scheme in terms of sum rate. The resulting precoding scheme regularizes ZF precoding to maximize
the sum rate, resulting in better sum rate performance than both ZF precoding and MMSE precoding at all SNR
ranges. To find regularization parameters, we propose a simple algorithm such that locally maximal sum rate is
achieved. As a low complexity alternative, we also propose a simple power re-allocation scheme in the
conventional regularized channel inversion scheme. Finally, the proposed scheme is tested under the presence of
channel estimation error. By simulation, we show that the proposed scheme can maintain the performance gain

in the presence of channel estimation error and is robust to the channel estimation error.
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