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[Abstract]

In wireless communication networks, most of the prediction techniques are used for predicting the amount of resource required by
user's calls for improving their demanding quality of service. However, we propose a channel allocation scheme based on predicting the
resources of white spectrum holes for improving the QoS of rental user's spectrum handoff calls for cognitive radio networks in this
paper. This method is supported by Wiener predictor to predict the amount of white spectrum holes of license user's free spectrum
resources. We classify rental user's calls into initial calls and spectrum handoff calls, and some portion of predicted spectrum-hole
resources is reserved for spectrum handoff calls' priority allocation. Simulations show that the performance of the proposed scheme
outperforms in spectrum handoff call's dropping rate than an existing method without spectrum hole prediction(11% average

improvement in 50% reservation).
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Fig. 1. Channel allocation scheme.
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/*CRN-CAC for Spectrum Hole prediction
- Based Channel Allocation*/
{ /*system parameters*/
primary channel numbers 7, subband channel numbers
N,
reservation rate r, probability of each call's occurrence
50% ;
/*Spectrum Hole-prediction, and Channel Allocation
and Reservation®/
SH prediction BW*(t) ;
Channel reservation for spectrum handoff call
OBW, (t) =rBW™(t) ;
Maximum allocation channels for initial new call's
MBW, (t) =(1—r)BW(t) ;
/* call arrivals */
CASE 1 /* spectrum handoff call arrivals */
{ the call requests the number of unit BW BW, () ;
if (BW, (t) < BW"(t)) accept ;
else drop ; }
CASE 2 /* initial new call arrivals*/
{ the call requests the number of unit BW BW,_(¢) ;
if ( BW, (t) < MBW,,(t)) accept ;
else block ; }
}
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Fig. 2. Rental user's call admission control algorithm for
channel allocation based on spectrum hole prediction.
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24

V. =

AHAE

il
Hn

A= FA01 R Balrdol| A 2

AZ3pe] thelrgrtel 2AER A=
& P WES Ak

A e o 57k 8
ag

B2

N

o
2
‘%

Tl
1
T

ﬂlO

zi,] /\mi
oA A 255
= Aol 77]
st 4#ﬂ°ﬂkﬂ#mﬂéﬂ&ﬁﬂ
wq:ﬂ@id%%%ﬂ%@#%

O:

o i
o%.
tlo

2

i

ol
w2 o

=
0
lo oy
tlo m\’;‘ rob

o2
tlo

2,
_ll)l'
ol
o
_8:

il
le]
:oé
O
1
o(l

oo}

1:|

Y

S fok

>t orr 2 ot oy o N

>

A9E A5

OLM}oq )\J_J]‘EEA 6]]1: o uioﬂ %%6]—0 ggq

1%3110143% sofo] ~AEHE
[e) kS

o
EA8E Y 5 YL uYT) FFATE
o1 g3to] felrtgAte] 2 ER
SR gt olah fAATlE A
Aol og Zo]k

Hg-o

=

pu
.

[1] Federal Communications Commission, Spectrum policy

0| Zl 0] (Jin-Yi Lee)

1985:1 : SAICHstm M35t (S5hA} 19884
19946 - STt MAIZ St (S3HefA)

1999 — 20014 :

tm xmzsu} i

19951 38 ~ #AY : Hecys
£41 &, CNS/ATM

TE
5 B EOF: Biof B

(i}

s
[=]
-

http://dx.doi.org/10.12673/jant.2015.19.4.318

322

task force report, FCC 02-155, Nov. 2002.
[2] I. F. Akyildiz, W. Y. Lee, et al., “Next generation/dynamic
spectrum access / cognitive radio wireless networks : a
survey,” Computer Networks, Vol. 50, pp. 2127-2159,
2006.
J. Y. Lee,

prediction theory for cognitive radio networks,”

[3] “Channel reservation scheme using Wiener
The
Journal of Korea Navigation Institute, Vol. 15, No. 5, pp.
757-763, Oct. 2011.

J. Y. Lee, “A call admission control using markovian

(4]
queueing model for multi-services cognitive radio

networks,”

18, No. 4, pp.436-441, Aug. 2014.

X. Li, et al.,“Traffic pattern prediction and performance

in The
Proceedings of Wireless Communications and Networking
Conference 2008, Las Vegas: NV, pp.894-899, 2008.

[6] Z. Wen, et al.,

model for cognitive radio systems,”

The Journal of Korea Navigation Institute, Vol.

(3]

investigation for cognitive radio systems,”

“Autoregressive spectrum hole prediction

in The Proceedings of

International ~Conference on Communications 2008,
Beijing: China, pp.154-157, 2008.

[7] W. Ahmed, et al.,

radio spectrum access with optimal channel reservation,”

“Comments on “Analysis of cognitive

IEEE Transaction on Wireless Communication, Vol. 8, No.
9, pp. 4488-4491, Sept. 2009.

[8] X. Zhu, L. Shen, and T.-S.P. Yum, “Analysis of cognitive
radio spectrum access with optimal channel reservation,”
IEEE Communication Letters, Vol. 11, No. 4, pp.304-306,
Apr. 2007.

[9] T. Zhang, E. van den Berg, J. Chennikara, P. Agrawal, J. C.
Chen, and T. Kodama, resource
reservation for handoff P
networks,” The Journal on Selected Areas Communications
(JSAC), IEEE, Vol. 19, No. 10, pp. 1931-1941, Oct. 2001.

“Local predictive

in multimedia wireless

CSA el MRS (FEH AL

: The winters & summers vacations, rsch scholar, Okla.State University, USA.
20114 1€ - 20124 2—% : Visiting Professor, UBC, Canada.



