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Design and Performance Evaluation of SSD (Simultaneous Single
Band Duplex) System with HPA Nonlinearity

Hong-Sik Keum®, Changyoung An’, Heung-Gyoon Ryuo

e o

. =Fo|4+= RF Cancellation®} Digital CancellationS- AF8-3}+= SSD(simultaneous single band duplex) A2~
taz o37]ell4] HPA®] w3 BAo] med 7399 2] 7H Als AA A 2 Az AAAQ]

Aes ARl w3k dsb e R A odeA gl AR d57]E ARSIl HPA WA S-S EAsE 79l
15 AA Ade L AAHQ AlzEle] A5S A%l A32el F71el4+= Digital Cancellationoi}4]
Al "‘li A °F 40dB7} B AlA Eo] £ Ado] AR HPA WAE SAo] A A5 ¢
E B dom A ZH Alsr) Al Bl Bapilse] wisle] 453 AR “H"“’ﬂ eellA] B
A =57 AsE —’F—QQ‘ a Yrh 22 o7le HA] ¢l=57]E ARSE HPA HIAEAS din Heksle] Ab
e AE et w3k A ¢57)E AMSka dlvjzte HPA WA 54

S SAIEHA Beks 4= 97| witell HPA wvlAIEAe] Z7Igtell ule} Digital Cancellation®] #}7] 7] A3 744

X

N,

S

N

X

R
:“.:

£

Key Words : SSD, full-duplex, HPA nonlinearity, predistortion

ABSTRACT

In this paper, we design a SSD(simultaneous single band duplex) system using RF cancellation and digital
cancellation. And then, we analyze performance of the SSD system using pre-distorter with HPA non-linearity.
Also, we analyze digital cancellation performance of the SSD system using pre-distorter with HPA non-linearity.
Additionally, digital cancellation cancels residual self-interference. In linear conditions, digital cancellation can
cancel self-interference of 40dB. Therefore, the SSD system has good BER performance because most of
self-interference is canceled. But, in HPA non-linearity conditions, digital cancellation cancels residual
self-interference of 25dB. In this conditions, self-interference is greater than desired signal. Therefore, bit
informations of distant station can not be received. But, we confirm that if the proposed system uses pre-distorter

then bit information of distant station can be received by HPA non-linearity compensation. Also, we confirm that
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even though the proposed system uses pre-distorter,

if HPA non-linearity increases then digital cancellation

performance is degraded by imperfect compensation of HPA non-linerity.
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Modulation QAM
Center frequency 2.45GHz
Bandwidth 1MHz
Channel AWGN
Path loss 80dB
Self-interference signal 15dB
Desired signal -75dB
Adaptive algorithm LMS
Number of taps 30
Step size 0.001
Estimation frame 600
SSD frame 5000
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¥ 2. HPA B|Ad A
Table 2. HPA nonlinearity conditions

Condition AM-AM AM-PM
a, =1 a, = 0.26
B4 = 0.05 Bp = 4.361
1 a; = 0.26
B, = 0.099 By = 2.574
a, =1 a; = 0.26
B, = 0.104 Bs = 2.459
a, =1 a; = 0.26
B, = 0.114 Bs = 2.351
a, =1 a; = 0.26
B, = 0.124 By = 2.154
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