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ABSTRACT

In this paper, we propose the theoretical
out-of-band emission of a filtered OFDM (f-OFDM),
one of candidate for 5G OFDM. The mathematical
expression of the power density function is derived
as an intermediate process. MATLAB simulation was
used to verify the accuracy of the mathematical
expression. This result can be used as a basic tool
for analyzing the effect of subchannel interference of
5G new radio (NR) with f-OFDM.

I.M E

4G LTE Z FAl#l ol AME=1 9l cyclic
prefix orthogonal frequency division multiplexing
(CP-OFDM)-2 At of2] v ] WhAlE o7 |3l7]
ustel] o] 5 AIEE] #l8l M3 (LTE: A<
2] oF 10%)°] 87 ol= T Ao Y&
kgl g A 5G o] F-sAlS 71l 2
e dlole] AFWat ope}, 23418 A A F
A}t 7]7] AAE FAlel AslEe s SR
2 g o]2 94 5G new radio (NR) A< 7|%
ojA= HAd W=E Alo|dk OFDM numerology2] #|
o] 7¥sdt fedgt ZH) 7} Ak o
2pa] A 7he] o] o] v 7H]E aaa o of
A& 4= 9= A2 OFDM 7]%l digh F84de]
% Z7keba glek

OFDMell4] Hejg Alo|= 2HS AAlehs &
el wpHowr dwjx] 9} Filtered OFDM
(f-OFDM) AR 7he @k 55 of7] Hjojom v
ol AE ke Aol ohekgt AlaE AL
Qe e Alo]= 17} hase A5
Zejo] wlolzme] AEEe] AAF A T A
& 291 % 9lek. @A) 71 OFDME] T o] 1t
Hep o W7 G 4 gl A B A4
917) 4k whebA] - Aol FOFDMS] Hhe]
W AEE B S o SIS fEsta
MATLAB Al E#e|dE 58 alld 42 Aeds

A%stain

o ko wf

I HHAHED LT U Oje] of Wt &Y

B ool f-OFDM %4141 %= CP-OFDM -}
g Al Alse] Hejde Sl AR, $41 714
o A= o} o] A 5 P,

3714 ¢, = n¥A OFDM Al&-2] k] Hut

o] WEE Hag el dolg]  AlEoeln,

ofy

O EEe ghojsta jskEA Q) 98 o} aE A7),

+° First and Corresponding Author : (OCID:0000-0002-5738-1807)Hanbat National University Department of Electronics & Control

Engineering, hsjo@hanbat.ac kr, 43

=l E D KICS201812-383-A-LU, Received December 10, 2018; Revised January 2, 2019; Accepted January 2, 2019

513

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-03 Vol.44 No.03

T=T,+T,= 5 AEe] AHel, T, ¢ T,+= dlolH
A% 7)o} CP Aol e ovlgiet. wt p(t) = B
4 QesaA A @eg skl ol
CP-OFDM?®| A Eq]wss vhiat 2,

o) e

o}714] P,%= w3 OFDM kble] zzjapnt o}
vet dlole] A% ¢, o] #ARS v, 1/ 7,
vkEalzke] 7EA-S olv|ght) sine e o = 0 o

7}0

sin(rz)/mz o™ z=0Y w 12 %}

N-1
45 PTE{sznc

sznc(x):

=}
AZ xop(t) 7} 2HER] A3 =

o]2]= f-OFDM A% z(t)& thao] A7 <4t

o2 Fazc)

z(t) =z op(t) ¥ f(t) =2 (1) * {p(t) < w(t)}

H(f/\)7F Hek. 223 H@)= &

= A ]7} 7,,9! Hanning 1%=%- 5 w3}

Al > 7,/2 A W w(t) =00]vk

1 1 27 |t| jw
w(t) 9 9 COS( ZU ) for |t‘7 9 . ( )

Hanning ©]<]ol| Hammmg, Blackman 91%-¢- 5%
AL 7Pssn] olelat o A A EB L L2
o) atalow g N (3)2.24%E f-OFDM2]
A A B ches} o] Ak

@, (f)=1P(f) % WP () ®)
714 w(t) <] ]l wghe
qun(’ Tj oln weEge oy

ol ﬁ]*&ﬂﬂ‘r.

514

P(f)

sinc Tu(ffy))
_2/700( )1—T2f V2>dy (6)
M2 sine( T, (f—v)) 1
= /A/z 1—T2f 1/2) dI/:Ey(f)
1714

y(f)ZQSi(Wu)—251(7rl)+5i(7r—7rl) o] a1
—Si(r—mu) + Si(r+7u) —Si(n+nl)
=T,(f+)/2), I=T,(f=X/2)°lH,
siw)= [Ty el gl A ()]
EEE SRR

o}

»

A 0L olgals

[15me) g~ L pasitrt) —25i(ra)
a 1—t 27T
+Si(r—7a) — Si(m—wb) + Si(w +7b) — Si(m+7a))

M

A @9 ©F A Gl didste] #HEAA
f-OFDM2] AHAdEHU T AAAS F-E3)

PT . N L 1)

o, (f) = ‘2<y<f>>22{smc[(f— )T” ®
167 k=0 Tq

A mghe IRk =3 (analytical

expression)& ©]-§-3}] HFH o2 o o] WSS
f=3 4 9ltth Wy o] ¥MAFE (out-of-band
emission ratio)< & $AIHE = o Hz Y€ 5 Hz 7}
As) For dfeew s 2o ulae o
S, Thest o] FAH)

% f 2.4

=10lo f stnc
gl[)[ 167 QP = ((

)2df]

p=10log,,

i

# A MATLAB FH AR % ]'f%]'—r(mtegral)g
ol gale] 7luks] 73 spsal) ki) o Al
Ho| Fd A9 A (10)9l4] p—t— 3o w2
(T, T, Dol 4;}‘3% o]+ f-OFDM] A|H] t]
Apelelld A 7F ZHIA S Alojsle el -8

sl 289 Mu}.

www.dbpia.co.kr



= | Filtered OFDM t< 9] ukAl =l

o,
g

.
=
x

A HE E‘juh:,] o] )\—o] uﬂ_% 2451—61—_0.. p;']—
gk 4= 9lck AlEHe|AS S8 WY o] H|E
2473 £-OFDM A1E-& 243t & MATLAB 14174 3t
“(periodogram) & ©|-83}o] AU =d5Eke AlAb
gk HEH o7 E 1000742 AlEe] g Ay =
el Aagel 19 19] Asfoleh, =
FOFDME] e} ) At o}l Also) g $-3H&
goldk = ik ¥ 22 FE I 39 RS
resource blocks (RBs)2| 7i<=ol] wh2 oo < uka}
85 7] S A 2 uS A olalE
oict. 23 307 5E uY 9 vkALE o] B3] A5
AS glst 4= olo) 3 Algksl Ay A E U
o} dlod 9] wkAlg A1 kst A7 (f-OFDME-
ARSERE 5G AlaE Tzl | A~ ER] wiag A
T4 o5 Fr) A W= ofEe] Jls Halga) st
o, Z1AS e ] 7 s A A AlEE e

juid)

E 1. AY Hs
Table 1. Simulation parameters.

Parameters Value
Output power 46 dBm
Signal (subchannel) bandwidth 0.9 MHz (=5 RBs)
Filter bandwidth 5 RBs
Subcarrier spacing 15 KHz
Number of subcarriers per RB 12
Hanning window duration 33.33 us
Data symbol duration 66.67 us

CP length 4.7 us
Bandwidth of a victim subchannel | 0.9 MHz (5 RBs)
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