=3 12-37A-06-02 LA EFE| =2 *12-06 Vol.37A No.06

thx 2dlo], thE AREa) All-MIMO A Z="lex] =)o)
29 A ARE AHEg 7R 2L LEo] A

s 2A 714

Az, s ¥, AL T T

s, O O y O 1o T "2 o

N

Joint Base Station and Relay Precoder Design with Relay Local
Channel State Information for Multi-relay Aided Multi-user
All-MIMO System

Young-Min Cho’, Seungjun Jang**, Regular Members, Dong Ku Kim™ Lifelong Member

(@] oF
o =

B =relAe v Flole} vhe AR EAslan, e ke vt kel sixiEl Al 2sElellA] 7|25, He
o] AAe]7] -5 A 7S ARk Al 7|2 Hdlo|7F Z4rFe] A Ad AR Het 4 9lar, AA Hlo]
g A7 Aok AL o, AREA}F He A 2-7-9] $Hsum mean square error, SMSE)-S- #A43}sl= Zlolc) gk o]
o A A M Aawle] BE A 1A § 2 T A F A SollA, 2 Helo] AMile] ALE Ade] AR
Aol £5 i3t AA77F A= 7R A7) F2E ARSEE, 2 o7 A1 Ad A Haks 8s)
o] Apale] Axel7] F25 AAF 7 ok AljE sk 71H-> SMSE AHAS ARSsle] 7|5 Az 7] e} o]
A7 5 ARk 194 2 ARAF 41 el & AA sk 291 &3 vHES 7MEe R gl AljkgE 712
Hi=A] Eslu], o] 2207 o| 5 Z]5et 4= gtk Allgksh= 7|¥ o] Simple amplify-and-forward(SAF), MMSE Z#|
o & [1]ell4] Akt WhAlel| vlsA SMSE A5, 3 AEE e ZF 498 AL ik

Key Words : MIMO, relay, SMSE, precoder design, duality

ABSTRACT

In this paper, we propose a joint base station(BS) and relay precoders design in multi-relay aided multi-user
all-multiple-input multiple-output(MIMO) system. The design criterion is to minimize user sum mean square
error(SMSE) with relay sum power constraint(RSPC) where only local channel state information(CSI)s are available
at relays. Local CSI at a relay is defined as the CSI of the channel which the relay itself accesses, out of among
all the 1st hop and the 2nd hop channel in the system. With BS precoder structure which is concatenated with block

diagonalization(BD) precoder, each relay can determine its own precoder using only local CSI. Proposed scheme
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is based on sequential iteration of two stages; stage 1 determines BS precoder and relay precoders jointly with SMSE

duality, and stage 2 determines user receivers. Proposed scheme can be demonstrated theoretically to be always

converge. We verify that proposed scheme outperforms simple amplify-and-forward(SAF), MMSE relay, and proposed

schemes in [1] in terms of both SMSE and sum-rate performances.
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