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ABSTRACT

The split-channel two-tone OOK method proposed in this paper can improve the communication
performance of IoT in fading channel environment. The frequency diversity effect can be obtained by
separating the interval of the two tone signals, and a performance gain of 8 dB can be obtained in the
fading channel. In addition, by using split-channel, the problem of degradation of the channel bandwidth
efficiency caused by the frequency diversity technique can be prevented, thereby reducing the bandwidth
efficiency by allocating the remaining frequency channels to other users.

™=
F34= oA E], #old A'd, Tone spacing, split-channel

.M B2 st7] 9fstol Seb7lE ARgete[1] Sebrlol met

A= A7le HEAR AledHY d@Er|d

B =Rl AZQEel Bt MOl agebsole A@stAl gtk $a4le] pxo)
g oA B4 HsS Frider P4 AE Bxcs Zo|w, Hold Y sHAoAol EAl A
4 & split-channel two-tone OOK(On Off 1o 5%6}7] 1/]oﬂ/\i st AdoAe] = 79
Keying) 7S AIQHaich. ALZQIEIYl BU710] 2 xgo] 71248 wWal Zups rlolsAlE] &ls
< HiEe] 9% @7 2Al2 REIT AhE 7t 71E ARESITHR] SAI7]0A e = 7H9]

|

Irr

OEEFHHHEFI-NO

Al 25l AAS stot ol fsiA= %\‘47?_]7]9] Al S (two-tone) S A= TS ZotLrz M &35hct,

F27F Hsty, AFARE 2| AStofjop o) = BFSK(Binary Frequency Shift Keying) ¥HAX

drioz molg Af2oMol o2iet =S i"* Aab =5t 2 2 9tk OOK WA HpAl &Al
o] AR ol Fma oAl 459 g5

*

corresponding author

607



BI2A g EAlSHS| 20194

>

4

435t OOK
= 3stct BFSK &
W] Aso] Ay
| BESKAAIZ19] A9 241
SIgols dolsaens 5
3 é}q’ two tone OOKQ
21

>
NrE
ol 1o PA
o
4> T o}, oL

A ju
I
=)

o
ne 2 24 4o J

)
rOl’
|

l‘lJ[O o, >
fol

Ho

f
Z
i)
41
nr.
Y
——1
1o
w
7
g O O =

=)

Tl,_l ne. ol i
y 2

0
oL
Pa)

_QFEEJEJEFE_‘,Z
ol > > Pi
Y
lo

split-channel-3- A|F 5_}‘:}4 spht-channel% E”EJ o]A
= = 719 & A3 Afolo] o AEE ‘*E}O}Oq
08 AREAMI7 sl FopE ARESH o

A AR 858 Ast 2AE 12 skt

II. Split Channel two-tone OOK 7|

= =7oA K‘ﬂo}ﬁ]'% Split Channel Two-Tone
00K 719 e Fu}4 cholAle] &2 olo] o]

5= 9] 4 Qlth Tone spacing®] Zof whahi
MEZ Og 59 AREAPA 49 oE AdE
g F & e AdY 47F FehAlct ohea 7
< YHS &t AE d9=9 as&s ASHAY]
T v Sk TJ'L}T tolHAlE gats A5 4 ok
ESE ISI(Inter Symbol Interference)7Hd-& ®A] &
5 A5
. 45 Al=zo|Md &4
1. AIEHolM &E
e 250Kbps
EA0|1= 1,4, 16, 64
gt&n Faop 900MHz
et fading channel
Tone Spacing 2MHz
golg E 7 FoA ITU indoor-outdoor,

ITU outdoor-outdoor channel, ETU(Extended Typical
Urban Model )3GPP channelof] Tsto] A]&2]o]M

dj_|.

== u1 Conventional FSK

= Split channel tow-tone
00K

9 Al ol 2] B4 A o522 4
= = o xlsHstad
otk Zups choluAgo] antg r] Yajae = AV
£ Aole] £ Ase] & 14 AR WY
olato 2 o|#A|Ao} g} V. M A2 oA
e Y
Chamel £3 ‘Outdeoroutfﬂoerchannel ‘
prmneessaneaen
Chennel pacing ) ,1'””"@.’;’ R“‘,i
...................... S tasris | |
i \ e i b
| | Iy i l |
! ! Chomel 81 | €42 | bl o
| | ! 1 : |
I | ]! |
I | => il 1]
1 | [ !
| | ]! b
| | ! | |
| | ]! | : |
| | LY Ll | | LY
[4 [4

Tone Spacing

18 1. Split-Channel two-tone OOK 7|

9] 32 split-channel two-tone OOK 7|H O
2 Ad oeiBe] age AR gowA &
”Jr—r Urol‘ﬂ'l*]ﬂ 2ME dof mo|gd &g ggof

A B4l 455 7§AAIZICE Channel spacing®] 73
9 Adm MY Alole] E& oJojsin, Tone
spacing2 St RjEoA FIi9] B Alg9] =& 9
0|3ttt Split-channel 7]¥-& O]—Qo}O:] /‘\_] ﬂi%
HolHAE 7P os HEgorn slze 24

LK

AR s RN
2 Wl e d9E 2gy Aste BANe
312 & 4 9lch Tone spacingtole] Zmfpg

=
 AREAHIA ez Afd = a8 A

SNR (dB)

B2
SR (dB)

% 2. ITU indoor-outdoor, outdoor-outdoor A&
BER A= AlZ20|M

608



rot
H
o
H
ofm
r=
iy
ot
N
o
=
(Vo)
m

s
-
o
o
1ot
M
]
ot
rr
Ho
]

for
>
(]
o O ok
e dn e

19
=
>
B0
>
)
-
ol

Split-channel two-tone OOK 7]®H9] A5i}o]ZS ]
w5ttt ITU indoor-outdoor Rj'EojjA]l= oF 5dBQ]
‘45 °]l52 HEATh SNRo| Hojx|= ”i}oﬂ’\i%
dsol50] Ui FiasHe 4TS HAM ITU
outdoor-outdoor A'@0JJAl= <F 8dBQ] A& o]5ES
Ho]Z&Ch ITU outdoor-outdoor RjEof|A]= SNRO]|
Holxl= AFolME dsol50] dakle 4Tl

fich.

102

A

14 -~
I T v & - A

" " " "
1] 500 1000 1500 2000 2500
Tone Spacing (kHz)

13 3. Tone spacingdll Z BER A& Alszl

ol

2 lrlﬂgﬁ SNR(signal noise ratio) #¥< 20

o2 WA B, £ 40 mE WOl A
gdoAe] BER A5g Hol&Eth E IHAo)

S00kHz ©]4} olAAA A mold AjdelA A%
OS2 ¥ 2 ok E 7HAS 2000kHA2MHY) o]
A olAAZ Al 9E FAl A% olS9] sun
A feizo] &g Astol ofg 40| Act.

Extended Typical Urban Model 3GPP channel

Y A % - @ =561
0 ~ <~ €
= e - A -5c4
o 5 A ® - @ -sG=16
10 » 3 - =SG=64 | 7
\‘ \?) A \q ‘
. . .
¥ ® Y
102 " )\\ 2
A
\ 9
i * ShE SR
@ . v \ \
Y 13 \
103 « v, 'y \e
L\ A ~
A Ay R
\ N \
A iy \
104 % A \
*_ \ ~
* ' 2 D‘
by i \
A 4 \
10-5 ! 1 L ' b - L L [ Bl
45 40 5 0 5 10 15 20 25 30
SNR (dB)

T2 4. ETU AMEoliMel BER M& AlEa0lM

9] Jejm ETU 3GPP A'Zo]A BER A%
Algeoldgt Aoty ETU Ad2 ITU Adxt
22 Hold AdolAlg, w4l gl wold xid

2 1gh Ad 2=o|ot. ETU 3GPP A2 gH3oll
A9 Algdfo]d Aute A|FEt
v.2 2
B =20 A|USH=  split-channel two-tone
OOK 7|82 Al719] x7F Hedgoe &5t
o, molgd ifdoN %2 45 o5& 7HIth

olet Ayztates.

References

[1] Heedong Jang and Yoan ShinR.“compensation of
Distortion Using predistorter and Equalizerr for
OFDM Ststems in Multipath Fading Channels” in
Proceedings of the Korean Institute of
Communication Sciences Conference, pp.
1,507-1,510, July. 2002.

[2] ANambi Seshadri, Carl-Erik W. Sundberg and
Vijitha Weerackody, “Advanced techniques for
modulation, error correction, channel
equalization, and diversity” in AT&T Technical
Journal, volume : 72, pp.48-63. July-Aug. 1993.

609





