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ABSTRACT

In this paper, we use the ECMA-392 standard, the first cognitive radio networks to meet the demand for IT
services in the ship. First, we learn about ECMA-392-based network and examine the consideration and the
problems for assigning channels to the device. And, we propose a fair channel resource allocation to ensure
efficiently channel required by device groups in ECMA-392 MAC protocol. This is a method to reallocate the
channels fairly with considering the channel assignment parameters to a new device group and existing device

groups. The simulation results show that the proposed scheme improves throughputs compared to the existing one.

LN 2 ASE Sdellr] AHEshs 7l 2 Azlak B4l A

HlAE Al 7S Z1staL glek oAl Alatel 1T

22 A H Ak 1Tee) A Eelek 715 SRl el 2E U AR 5 sl
Ak A @3}, S48t Ha gla, 55 2 % ARE ol g8k Slelt A IT 7] 2

% o] L 2014Wd% AI(S ] Ao g AT x| 9L whol el 7] Z2d TALI(NRF-2009-0093828) 3} )%z}
Sh g AR ExARIZ1EY ] T4 w3y xdrlgle] Atz FaE9-3{(NIPA-2014-H0401-14-1009).

% This research was supported by Basic Science Research Program through the National Research Foundation of Korea(NRF)funded
by the Ministry of Education(2012R1A1A4A01009097)

¢ First Author : Institute Research of Information Science and Engineering, Mokpo National University, rikioh75@ gmail.com, % 3|<]

°  Corresponding Author : Department of Information & Electronics Engineering, Mokpo National University, stlee@mokpo.ac.kr, % 3]

*  Department of Electronics Engineering, Mokpo National University, 083591 @mokpo.ac.kr

** Department of Information & Electronics Engineering, Mokpo National University, sypark@mokpo.ac.kr
=% D KICS2014-10-403, Received October 8, 2014; Revised December 4, 2014; Accepted December 4, 2014

1280



=1 | ECMA-392 7]}

Auk ) W) E9) =04 Fair QoS A1F-S 918 A A

e
o,
oft
"y
z,
=

g 2FA ARE AlFste] vl AlaAE &
T 9lan, 73 2 o83 B8 wyk =
ek o]k Ao ti7t et AAF FoE A
At el AR 75k A-gAo)a gelHos &
Al Falg E83= A F4l(Cognitive Radio) 7|
<ol digk A7}t AshE gl

IEEE 802.22+= 3t 741 QTEJUl An]2~ef] Q1]
T4 7)e-S Agslo] 54~862 MHz Afol9] TV &
=t WRAN(Wireless Regional Area
Network) AB|2=E AlF3lr] 3 255 AR
781 IEEE®] &5} M/l 2 ECMA-International -
ARYFH7I71EE 17 AT 258 HaEsisict
B9 [EEE 802.22 %5& wAE 7]7]S o] 83l =
Al AGelx] AR|aE AlFEs HhHe,
ECMA-International = 243 7712} 7WQlF717]
o] E33] VEYaE 53 Mu|aE Ayl

ECMA-International®] TC48-TG1 %2 7H%
a3 elrjr]e]e} QIElYl A< 5 AdlellA] <l
A 7% ol 83le] nit]e ~ERH] 58 AEE
= NRYFH7 7S g A s s B g
t} o] FFE AlFH717]19] MAC(Medium Access
Control) A%} PHY (Physical) AlZ=l W3t 7<%

b o

—l;m

gk, 3 A1 dlole] Afu| el tigh =87} 7
3] 718k ub, tiEe] ~HER L A AN
Al AL YA AR-E] w9 AxgE Zleo] etk
Shared Spectrum Company2] &3 A3}l &b 30
~3,000 MHz & 71502 wl= 67)) <[ ellA A}
L5 B F 5.2%0 Bsich A I A
4l 378402 ASoIE 2AE AHEES 7 Ao}
13.1% sEolcl'. velr} DTV Re] A%k A)7]9} 2
=8 AMER] AV AMEe] Axd ~dEH
(white space Z}iL H-E)S o|L3l7| £& 7)3)eta
& gl

TV white spaced] AH-2 =2 T35 tjdgol v
3 Az} 5A4o] sle] Wl AR E ged 5
glth= Aol TV white space?] 714l tlgoz
813l ISM(Industrial Scientific and Medical) ™%<]
23} FAE = AR AT S AR Aid
tl. ECMA-392 3£572] thEA]Ql Au|2~ mele & 4
Ef o4 aspd vt AgAin]s, ol s
2= WellA] A dlofe] Afuj2, AmAlefA] e A
A5 el A e A ol Wl AW
YA 5wk E 240 dHlolH AHE s

o17] wioll 419t el AFg3lel A siela

=

¢

A
B E=Foa Adut W IT Au]2e]] gk 270
53] Qs A-sAHelar gelHsl A FIE
Fg3l= AATA 71 F #Hx 25 ECMA-392
Y EHZE ARER} $41, ECMA-392 7]4F HES
Feol| tfaljA] ol ar, tlufo] oAl A Fkg 9]
gt wEAlel 2 A AR ) ECMA-392
MAC ZR2EZolA tjule] 53] 243k A
9s 3803 wAs] I8t e A A &
WS Al A2 tiuje]s T1Fd 7|E]
trlo]a 2FElA A g slefr|el s w3l
T AdES A 4 9l ook

2 =19 7L o Rk 23ee
ECMA-392 H|EY = Tl el Aedela, Ad &
33 93k vEAlE) B EAH LS A B 3AelAE
Bk Ad S gk WS Algkska, 43| A

Fhe &3 Aes et

<
T

off ol

M. 2 o1

2.1 ECMA-392 System

ECMA-392 A %58 5= 7]7](Master Device) <}
%< 7]71(Slave Device), L2]aL 55715 717](Peer
Device) = 745 3714 eje] 77152 74 &
gk VEYZE A Hgh). JIAFA HIESm= a9
13} 7o) 55 A% Felt 455 Helz 74 5
stk &5 AF He vEH s o2 W] T A
% 7V7ER A=A, AR s BE B4l Ad
o ¥t HAES A ] 55 AF 7=
e 55 AE 717152 418 gl sl 3k 24
Ao ofE tule] 53t FAlo] rhesith FE
WA MES 2= shte] 5 71719k 7 ) o] S5
71712 FAEH, F 7171e T 7171EE HiilE
Al Adel FE FAES AL o] Al 7HA
Aol 717150 Azszte] 7hsdl olfis EE 7|

_ ) - T T
O, ~ ]
/ » X, \ / /4»\ \\
\ ( " \ ;- D )
\ (U . / \ > Ry )

—a ( \ / \ /\
W) [N —— [\
Peer-to-peer Network Master-slave Network
N . A
(_) PeerDevice [ ] MasterDevice /\~ Slave Device
IO > Controlflow ~<——» Dataflow

32l 1. ECMA-392 7|32 ez 3
Fig. 1. ECMA-392 basic network formation
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Table 2. Terms that are defined in the proposed
algorithm

Number of device groups registered in a

K .

operation system(network)
CH Total number of channels in a time
n n th time

PC Number of provided channels of the j
device group at the n th time

Minimum number of channels of the j

M, device
group

Mot Maximum number of channels of the j
J || device group

RE Relinquished number of channels from the
’ j device group

QoD Quality of Device group of the j device
21 group at the n th time

D, Fair Quality of Device group for all

device groups serviced at the n th time
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Fig. 4. Proposed QoS IE structure
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Table 3. QoD example in the network of Fig. 3

Device Min, | Maz | PC.. | QoD Available number
Group J e ’ of channels
1 2 4 4 1 26 (A.ft'er DGl is
joined)
2 3 6 6 1 20 (A.ft.er DG2 is
joined)
3 4 3 3 1 12 (A‘ftfir DG3 is
joined)
. 5 | s 5 . 7 (After DG4 is
joined)
5 3 7 7 1 0 (Afte'r DGS5 is
joined)

4. AZS- Tutolx 2% 69] F7LE 67) AA tiuo]~
54 QoD Aehe] W
Table 4. Change of QoD in all device groups

e o e K
1 2 4 3.368 0.684 0.632
2 3 6 5.052 0.684 0.948
3 4 8 6.736 0.684 1.264
4 2 5 4.052 0.684 0.948
5 3 7 5.736 0.684 1.264
6 3 6

5.052 0.684 0.948
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