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ABSTRACT

In this paper, a extension of a fixed-complexity sphere decoder (FSD) to perform interference signal detection
and cancelling is proposed for downlink multiuser multiple input-multiple output (MIMO) communication system.
It is based on the application of channel matrix expansion on generalized sphere decoder (GSD), and
modification of the channel matrix ordering scheme to a FSD algorithm for interference detection. A Monte
Carlo simulation shows that the proposed algorithm improves the receiver performance by 3 dB as compared to
maximum likelihood detection without interference cancelling at 10% packet error rate in configuration of 702

Mbit/s datarate for four users respectively on IEEE802.11ac.
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Quantization bits for ¢ and ¢
Number
of users Sbits for 7bits for
7bits for ¢ 9bits for ¢
2 users 30.61 dB 42.61 dB
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7 2] STAiel dsil, Zﬂ"&% M AZ darlger ¢
A—]i}ﬂ FJ-AHEE]

Fig. 1. Sample search tree ordered by the proposed
channel matrix ordering scheme to detect interference signal
at M=4, N, =2, N;;=2, and a QPSK modulation for
all streams
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A\
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*
Throughput* per 491 Mbit/s 1.638 Gbit/s
user
Required 200 Mby/s for 1.5 Gbit for
throughput'"! H.264 1080p**

* Throughput: assuming a 70% efficient MAC.
** 1080p with YGrCb, 1920x1080 pixels, 12 bits/pixcels,
60 frames/s
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Mo

10 3

ol
i
{

10%

—&—MID without IC ey

—e—Algorithm of J. Park et al.[7]

—#—Proposed

8 16 24 32 40
Ey/Ng

=}

O 3. A5 1ol dig ZAAIA 7lse] $l= MLD % I
Park®] dae]Est Aljkshs daze]Ee] PER 4%

Fig. 3. PER performance of MLD without IC, the
algorithm of J. Park et al. and the proposed algorithm for
case 1

<

PER 7|5°.% ¢} 3 dBY] E,/Ny7} "WAES RolFa
AUtk I, ¥ E/NoolA [719] Al b o
PERS 7H& B 9l

T, 1% 32 3% 39| 7% 2¢] 3} PER 455
o3 glek ZHAAI77155¢] $ii= MLD+= 10% PER
& WE3hs ENo7tsl e, Aljbshe dare]s of

19 dB Ey/Nooll4] 10% PER-S- WHEsl= 718 &kal &
= eItk I, 10% PER 7|50 [7]9] dxE|= vy

ol
=
o¥ 0.7 dB E,/No7} 7NA®S skl & &= gl

4.3 Sitt BFET 24
A BAEE fFeltiel Ae) Qate] 4 & 9
185

www.dbpia.co.kr



The Journal of Korea Information and Communications Society ’14-04 Vol.39A No.04

e Tiaﬂ«l 7HTE #8 g  olek Al

oare] el 7ukskaL 9l
FSD <tv2]Ze] eHHER]E FS layere] 5= [ulyloll
ofsf Ao Zkstag, AA| ST FHs)

& m o} ek

£ MLD el @ 2 447 ek, )
7Fso] 8l MLD o] $fabl ke skt 2
& 95 glek HTHIE 49 20 Aeke
Skarelze] @8le] 2H9AA 715e] G MLD o]
g A% BAherh sl 5 AR S

O

el A= 71%*31 $li= MLDH] #lqksh= o

=
o% 74 JPsie BelF

E 4. ez 943 40 e e
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