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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.
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Fig. 1. ECMA-392 basic network formation
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joined)
6 3 6 0

gk A s Alglelck AA A A 3078 v
= A 7o ARl FrAR] s 7)7]elA ARE- 7F
53F Ad 7i4e]th Min. number of channels+ T]
vlo]x~ T1Fo] FAS & o a2 k= HA4 AdY
7W<=0]a7, Max. number of channels+ Tlu}o| X~ 1%
o] Al & w o= 3l F A sk
Provided number of channelst= &4 &= 9=
Ade] Apole) FAlS & wf Ao Jiert BE
E ol M Ad Aol Fol ylojA] Adixow
a12:0] dlolE] FAle] 7lssAl =ar, "eEvt]e] A
Hlzsoll] Be R SH QoSE BAY 4 ek Tl
22 25 1A el oR Ao R FAle] AJzb
=iz, A5 30709 AdelA AR Ad-s I
ghoh ShollA gt nle} o), ARSI AdS =
T tEcka 7Pgsked], o vute] s ) 22
AdE AHg3le] FALS s A% S8 HAE 7}
el 7] Wil 27k timlel s~ e AldS
5 MBS = A 7R ol=lgl 71 Elel
27l A FFE 3P tiuje] 2F 1-5Wel 2
Hd A JheE GdsA ek olu] A =23 tiule]
2 I3 60] AAEY] Ads 8-Sl =d 7est
Ade] §l7] witell $41& & 4 §Al "ok ey
ol a5 155 88 A Al o)) o
ol tlulelss 1F 60lA A AN k=T 9l
A%, @A ECMA-392 MAC ZZEZo|= 33
Ad AN el g7l wiitel oiuje] 1% 60l
Al AL AT F) S AlgaA] 5o
Hlo] 2% 62 thE tule]~ o] FAle] i
Ad-& AR A = wi7bA] 7cteof shar, ¥AF
W) Zgh R QlE) viule] s I 62 Bolols
@A =l 53], vule]s 2572 o]Fe] A o
o= oAM= ol et A Al A7) 2
= Slck

E =7ollA= ECMA-392 MAC Z2EFojA T
Hlo|2 Ig-Ee] 8% AdS 8202 HAS)
7] $13F F5g Ad AR S S Algkck Al
22 tuolx 27T 78] tule]ls FECAl
Ad & Feirlels mefEle] s ALES
At 5 gl Welck W, A2 QoS IE Z=
£ Aosle] vEE 53] ofE tiufelzelA AE
< 53l «=A ok

it

II. ®2tsh= QoD 7Idh A X3l et Hi

Akeh= QoD 71Hk A A4 e wilS Adndst

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’14-12 Vol.39C No.12

7] Aell Aok el fl8 delEl oL
3 204 AdmRheh

K= thels a550] oe WESId 555
tulels 252] AE vERdint j= K71 tujel]
& s wellA tnlels 9] Al(Index)&
eRdict. CHe= A3 Akl 243 Ao & 75
5 vEhdick 2. 33ellx ARk wiel Aol Min=
tate] s o] FAle & w) Ao w ke 4 X
o] Aol aL, Maz = tplels Tge] §Ale &
FaR shs Hd A Apeltt PO, = nilA
bl &l AlF=an gl o] Jlaoltt. RE
tajol s I j mE] ok e sE 2RI
o} QoD & nilA ARkellA tiule] s 5 jof Tmb

°ol& % QosE fjvlshi, A ()& Tl EEErh

e > & v

o
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QoD, , <0, if PC,, < Min,

PC. —Min.
QoD =—""—7
" Max, — Min,

QoD 2]e]l up2w, QoD#ke| 19 7M71e<+% PC
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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
I | device group at the n th time

Minimum number of channels of the j

Min; K
7| device group
Maximum number of channels of the j
Mazx .
7| device group
RE Relinquished number of channels from the

j device group

QoD Quality of Device group of the j device
7"\ group at the n th time

QoD 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 Available number
Min, | Max ;| PC, D
Group in; | Moy PG, | @D, of channels
1 ) 4 4 1 26 (A'ft.er DGl is
joined)
’ 3 6 6 1 20 (A.ftfar DG2 is
joined)
3 4 3 3 1 12 (A.ftf:r DG3 is
joined)
. , | s 5 . 7 (After DG4 is
joined)
5 3 7 7 1 0 (Alfte.r DGS is
joined)

E 4. ARt 2% 69 1R 67 AA tiule]x~
259 QoD 9] W
Table 4. Change of QoD in all device groups

Device RE, for

Group Min; | Moz, | PG, oy | Q0D 4 DV/G6

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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