ISSN 2186-5647

— HAKER A B TR A AS [l S/ At Gl & Al R 2 (2015-125) —

ZE[H] BB 64 E B A IR IR 22 7 (64QAM)Y ATAD BB RRZEIZ B9~ H WF5E

1. [XC®HIC

(S T, AREIRCH 2 B B Ee ik
EEBNOAHFRANBEERECTH D, Sl
ZHNE, 1R 40 ofFRENL L, Ek
Btk oG RN FEET, mA R
DHFRELTHERESATWSD. UL,
WERE OREEHNRKE L b2 0EN
HEESR (HPA) IS WS ER S 4, #7
FEVERELR D =8O H ) 20" )17 (OBO) 3%
FESR, BAHMENRNME T T D RENHD.
FEHRFITZOMBEEMRT 2 I7EE LT,
SAEAE TP Z RIRAE B O/ S WEE Iy
BEL7-1%, = Z2UEBIZIERIE @2 =E
JIHEHE L, ZER]CA I AT S B EE A
RS AT A AR LT 53,
AW T, 64EE R HRIEZ 1 (64QAM)
W A IRIREE O/ S N3ODUA VD i 54
EALFAZE FH(QPSK)EIZ /&I L, (ERBINC FERR
FEREIR CRsh =R ICE IEEZ I, 28 -AT
ZMWEEAKT 2 M EER 64 QAMYATA
EARROD 20T A OB R IR S L 22
MEE S RREOFE « A DOBRAED B
BEtL7z., 2088, Znboisix, %
BAlRER N TH D IRE T DVATANFEH
FRETCTH DL L EWHLMNTT 5.

2. SEEFEEIATLOBE

2.1 BERTLOBE

Fig. LIZUAYVARIE OYVATMERR &R T. 74
VIME B & (Mod), & D474 VH(Filter)
TIHEHE LTI L, EIHEES (HPA) T
IR L CIMMET 2, M CIIRME S e
ZR(LNA) CHEME S, BTV )7 24T\, 18
T (Demod) L C7 4V IMEH & HY H.

2.2 BHEEFOAHDEHE L BhE

HRAEET (K¥F) Ol K&
HRAEPET HI A e

ANT ANT

Transmitter Receiver

ol |z 2| = 5-‘?
sTRICEE >EMNe

Fig. 1 Conventional wireless communications
system.

A
FESTTE]

Fig. 2\ 7B 1 HANE 2R D A 1 ik & B #h=R
T RIS IR, FERIEE
WIES < IZoNTEL 725, HPAIZE W
FEERER SN D5E, W vt7 LT AT
FESE D720, BHHEEHEMETT 5.
L7=Mo T, FERIERHEIC X DIEEREDS
fbxImz oo, EMEERCEESELZ &
DAE[RE L 72X, EhEREMENEELT 5.

Output back off region
linear, but low efficient

______

=l

——
Pout/Pin T

T

N 1

i
-5 f —— Efficiency ! : " 1 1 ’:
— | 2
g L : =
=-10 T Y 7 0.75 5
- A 1 =
2 ; T 05 %
=B ; % . 2
I : 2
B i 1l 0.25 2
20 I ~ : . |} E:
: T :} 0 =

30%5 20 e 0)

R P N /7

Pin [dB]

nonlinear, but high efficient

Fig. 2 HPA characteristics and power efficiency.

2.3 GAQAMZEERYATAD BRE

ek TR D64 IRIEAFHZF (64APSK) & 64
QAMZE R DIE B2 Mt & (Wi D HRNE & A7
HHOBR) & vATMERL Z Fig. 3 &£ Fig. 41~

AT
' . HPA o]~ T
64APSK

PAPR= K
IAYVAERAE TIE, Fig. WA EEH O Rk BE 64APSK
\ZNZE T DHPATIA W &8, T/iTH Bk Fig. 3 Configuration of conventional 64 APSK
T 5. FMEHIEO T THPATHEE D LD % transmitter.

HLHNKXL, HPAOZIENBIKDO N EE

FIRELTWD.

Study on Effect of Superposition Error on Spatially Superposed 64 QAM System
Daiki YAMAGUCHI and Masayoshi TANAKA

— 187 —



AQ

HPA g >

1
640AM
PAPR= 7

640AM
Fig. 4 Configuration of conventional 64 QAM
system.
TEATT D OMELAELEIYATLATIE, {5 H I
—%ﬁﬁﬁ%%_%méné Fig. 5 & Fig. 6
\ZE N E 64 APSKZFH & 64 QAMZEFH DIE
MG ENERE O 78 S R % O 15 522 MR E X &
R RS IEEERNER O RO IR S AR
T5 L, BETRNPRE LB UUREFEN
BT D LR 5ND.

Fig. 5 Influence of nonlinear effect on 64 APSK
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Fig. 6 Influence of nonlinear effect on 64 QAM
signal constellation.
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3.3 HPAHEE HLEE

[i]— BER RFDHER D 64 APSK, 64QAM
L2 -MZEREE O 4x16 = 64 QAM Di#E
I & Table 1 (27, fWEk G 64
QAM DWHEEN % 1 L LTERLTNS.
2t —hZE [ EAEAx16 (=4x4) = 64 QAM D Z;
H1F0.665 LARTEEE LA EBLL TN 5.

Table 1 Comparison of HPA power consumption
when the same BER is obtained.

. | No.of| Input
Modulation ] HPA |OBO(dB)|Pdc(HH%HE)
QPSK HPA-1 0.9
4x16 QAM 2 | 16(=4x4) [HPA-2 0.9 0.55
QAM  |HpA-3 0.9
64APSK 1 |64APSK |HPA 3.3 1.00
64QAM 1 64QAM |HPA 3.35 1.04

4, FREERELTEMEESHARKD
& - MHEREORE
4.1 [

[FI#% D EE SRR DIEV M K0 BIEREFRAE, &
ISR OEWC XL 0 EERENEATS.

FRAT R 1255 8 L 7 IRpFE) R AE A 22 & 22 R EE B
B RRE DL —AE O FIFG - (LFHRAZE A Fig. 81271
9. 3OO N IERR 7S A2 E L7z,
72, BHWERICKT/ AN RE SRS
—LENZIE, ZEREE A BRI RIS - ALFERRZE
AGE A ¢ DFHEFT 5O,

ZEMEE SR T D2t -ADE 5 & £
TR &, U =hliTa, (t + ty)e/ 9t Gelfr L 72 Y .
b =b21Fa,(t + ty)e/¥ctGrel2 70D, 5L,
MBS At=t, —t,, [AHFRZEA ¢
=6,—0,, FIEEAEAG=G, -G, L7725,
4.2 BFMEERE &8 - EREZEDEE

FE R IERR 72 & 22 [ B R O F)#5 & ALFHRR
&5z T, BERFHEZFMN L=, R

— 188 —



Timing error Spatial superposition error
< >

[ Mod Iﬁ_{ HPA I——‘ﬂ_‘

a,(H , 0
a,(t+t,)e’*"G el

1 Mod HPA
b s
{ Mod HPA a,(t+t,)el*tG,el%
o)
ef-mct

Fig. 8 Timing and spatial superposition errors in
spatially superposed 64 QAM.
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Fig. 10 BER performance of spatially
superposed 64 QAM system under several timing
and superposition errors.
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Table 2 Es/NO degradation in dB of spatially
superposed 64 QAM system due to timing and
superposition errors.

Phase_err(deg)
0 | 5 10
A G_err (dB)| delay 0 |delay 1/16| delay 0 |delay 1/16| delay O |delay 1/16
0 0 0 0 -0.5 -1 -1
0.5 0 0 -05 -0.5 -1 =
1 0 -0.5 -05 -1 -1 -1.5
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Fig. 12 Profit of superposed 64 QAM system.
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