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ABSTRACT

This paper presents BER, FER performance comparison, especially on PHY mode of IEEE 802.15.4g and
IEEE 802.11 under AWGN channel through a simulation, which is communication method using identical
frequency bandwidth in M2M environment. This considers suitable communication method of required parameter.
It is advantageous that FSK method is used in situations where the system require low complexity and
inexpensive structure. And OFDM method is considered for system performance. Further, when the high
throughput and various traffic characteristics of the system are required, it can be considered that the method of
IEEE 802.11 OFDM PHY mode is used

.M E 7] dlele] Aol 7bestn, 7182 WLAN, A%
2] 2G3G/AG 52 71Ee] AT} aAlsle] o
AFEA554](Machine to Machine, M2M)°]zk, a3t 2= 9o MoM EAlo] 7]29] Celluar EAI
T WESAlRRIEelA “FAL B, QlEM Q= 3 AA=e] A4S s © Ao oo )
s A bl Ak Ak | Ak A e & 2 IPE 7| BAIE 5 olAwuk B =] 719
ol dAlste] Ales 3 AleHeR ARE 4, AR L oflx]e] 4H] u]g A7 9lste] SMse}
7he, Altel A Ak Aplrm At e ol Ae ool Ag 4AE Al 58
th. M2M §Al2 ofZEAlelAde] FAlo|lv a7} ol 8% 7Fs3lch M2M §Ale] A o &eiAle]
sl mebd A% fEd ENSE 018} o) a7 Al Wl AdsiE B4 BAe 2
= glet'h. M2M B4l Zigbee, bluetooth, Wi-Fi o} Hgsh= o] Fasic)
Direct 5 &2 =742] A 7lEs o83t = IEEE 802.154% %41 7l oo udEd=

o TR FaoEga Hxlgety), Ayl
° AR} Fostal AR 73 shwang @dongguk.edu, 413
=l KICS2013-08-323, Al 120139 89 29, FE=wddx] 2013 84 284

740

www.dbpia.co.kr



WPANsel| §Al Al2®lE A As= %270 A
24, IEEE 802.15.4g°4]+= Smart Utility Network
F55 AAsdn. SUNQ| A% e dol &
=5 72> WPANsol| gt BejAIES %53} 319
3, 7122] 801.15.42] W7 3o oidk MAC %
=31 2lS <kg sk SUNS A7), &, A7}
2, 3 59 fdEEE S840 Aol 2 e
1, 2 frEeE vESZEA v|s7)
T gjdS o]g35te] AXENE dlolHE 34
2 EAEta, ARE RUEE ste] HE, Aledhs
AghS Y = 9lck BAl VeER ] A S
al

UELZ A7) 52l g4t

3k, Wi-Fi Allianceol|A= P2P(peer-to-peer)”|
5o] 7Fs3F Wi-Fi P2PS EFS ARskicH
Wi-Fi P2PE 7152 AP F219] B4l "bA)S Hlof
Wt 717] 7k A AEE F3le] dHolelE: F4l
3k 4= gt} Wi-Fi direct+= 7]32] Wi-Fioll4] 7]&
o 77l 7 AA FAlel AMSEE Zigbee,
Bluetooth 53} v|wale] ] ye Az WEY=
T4 2 owE Ay SE2E JS 4 vk WiF
P2P= Wi-Fi7l x5 7)7]el] HEH o] Jazel=

U ovlEalels] olie el ol 4 9l

A

IEEE 802.11b&5 Aot &9 FAlul 4%
AR = olek &Al g RRe] Wi-Fi RS Akt

717152 1IEEE802.11g =+ IEEE802.11nS #|%!

o], Wi-Fi P2PE £3}0 7|7] 7+ A3 EAle)] g

ol = itk
M2M §Ale] 7%

A FAlel o] S glek 3 AAES] S
Ao wE AES ddske AL duAe

9
o
B
ML
o
or/
ol
>
i [riLlﬂi
d
Lo o

o
o
¥
®
3

| LB
ol-gsto] FAlE AT ¢ vk AW 7=
EX

s

AN
aHlE, oA Sol "HeEbd 4 olvh A Al

ulel zro] M2M FAlelli= oFelAlolade] -
meba cheRRt SAAE o837 & ook ¥ 1
oAl shte] AFellx A9 e FAdE b

A

Ao Zre] AEFH, A o] AEEeh Azt
o] FAlE A TAlS Fa o) A £ <lek
thekgh Sal wAe] Ak 4 Sl M2M §Al

1 WS ARl dde A}

g3k Aurt $A A ASE s, A

o Ri
e H AF7IE] 55 vlaste] A -S4l WY
< Aelslo} g

el oot 54 WS o] 83k &
Ale] 7Fs’F M2M 3V4& a1#i3fed IEEE 3%l
IEEE 802.15.49} IEEE 802.112] EA1 u}Ale] s}
of Awglc}. w3+ I1EEES02.15.4ge} IEEElI
OFDM HMle] ¥ 7}x] PHY ModeS Ale)3}o]
AWGN Hdollx] A& o)AdS E3+ A% vas

Esje] 2} wjepulelo] wE EAL wAle] A o

Cm’lmnu|' 1 Controer +
1. T/ \ vl
Sectorl |

\ l—l- i Shiort-range
\/ s

Sectord —_—
T8 1. M2M §AlE o] 88 I3 E vES A 7=
Fig. 1. Network system of Public facilities through M2M
communication

. M2M 2H0M 0[7|5 Sl &4l

2.1. Smart Utility Network!

Smart Utility Network+ IEEE802.15.4gel|+] A
gk FFoR tokeE A3 vekeE tqF, ofeF
HAEES 788lgitl SUNS| -85 93 Fu
e 29z e g nu] s Algo] 7bs3t iy
700MHz~1Ghz W93} 2.4Ghz o] v
st gk b A9y Fule g olA AREE
7ol ulel AR & 5 9l AE el o
T4 A=EE B T sk A sl
SUN®| 85 $It tfefgt PHY Ff4e] At =
st} IEEE802.15.4g¢ll4]:= MR-FSK, MR-OFDM,
MR-O-QPSK Al £7¢] =4 753k Ee|A=S
a3k glvk MRS telgh ASES w3 &
9l Multi-Rate®] 2]v]|e} tjokgl #|o] Agkglk 2
2®S Al 4 )= Multi-Region®] &v|E Z

A

[ea}

ar ko ot

741

www.dbpia.co.kr



EAI8H3] = 74] *13-09 Vol.38C No.09

£t} SUN PHY 40kbps ~ 1Mbps2] dlo]e] #
55 st 7t Aol AR 93-S
w=al7] 91kl A kHz ~ 4 MHzo| 935S
sk olrk =FF SUN A mdls S4lmellA]
FH o 20km7HA] arEfste] e W99 SAle] 7hs
e,

2.1.1. MR-FSK PHY
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I 1. MR-FSK modulation and channel parameter
Table 1. MR-FSK modulation and channel parameter

Freq. band . .
Parameters | Option #1 | Option #3
(MHz)
Data
(kbjs) 50 200
. Filtered Filtered
917-923.5 Modulation JFSK JESK
(Korea)
Channel
spacing 200 400
(Khz)
Data
(kbjs) 50 200
2400~ Modulation Filtered Filtered
2483.5 u 2FSK 2FSK
(Worldwide) Channel
spacing 200 400
(Khz)

2.1.2. MR-0-QPSK PHY
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2.1.3. MR-OFDM PHY
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F 2. Data rates for MR-OFDM PHY
Table 2. Data rates for MR-OFDM PHY

P ¢ OFDM OFDM
arameter Optionl Option4
Nominal bandwidth (kHz) 1094 156
Channel spacing (kHz) 1200 200
DFT size 128 16
MCS3 (kb/s)
(QPSKratel/2) 800 100
MCS4 (kb/s)
- 150
(QPSKrate3/4)
MCSS5 (kb/s)
(16-QAMrate1/2) i 200
MCS6 (kb/s)
- 300
(16-QAMrate3/4)
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I 3. Data rates for IEEE 802.11 OFDM PHY
Table 3. Data rates for IEEE 802.11 OFDM PHY

) coding rate data rate
Modulation
R) (Mb/s)
BPSK 1/2 1.5
QPSK 1/2
16QAM 1/2 6
64QAM 1/2 12
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I 4. Heterogeneous System in 2.4GHz
Table 4. Heterogeneous System in 2.4GHz

Communication System | PHY Specification

IEEE 802.11b OFDM
IEEE 802.11b OFDM
IEEE 802.15.1 FHSS
IEEE 802.15.3 SC D-QPSK
IEEE 802.15.4 DSSS O-QPSK
MR-FSK
IEEE 802.15.4g MR-0-QPSK
MR-OFDM

3 5. Specifications of Heterogeneous System
Table 5. Specifications of Heterogeneous System

System PHY PHY Mode Lfr
(octets)
MR- 200kbps
FSK FSK 250
802.15. 200kbps 20
4g MR- QPSK rate 1/2
OFDM | 800kbps 20
QPSK rate 1/2
1.5Mbps
OFDM BPSK rate 1/2 1000
3Mbps
. OFDM | 0psK rate 172 | 1000
' 6Mbps
OFDM 16QAM rate 1/2 1000
12Mbps
OFDM 64QAM rate 2/3 1000

£ 5t AEdolel e AEET A%
& wejslel s EAMMIE EAR Eolch
Wi-Fi P2Pol|4] A== IEEE 802.11 OFDM<]
Wamlel WE deRt 4EES weHdw,
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Fig. 2. BER for each PHY mode in AWGN
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