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A Group Search-based Distributed Dynamic Channel Allocation
Algorithm in Uplink Cellular System
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Abstract

In DCA (Dynamic Channel Allocation) scheme of uplink cellular system appling a frequency reuse factor of one, when a new
call requests a channel, the new call will be blocked if its SINR (Carrier to Noise and Interference Ratio) is less than the required
SINR or there is no available channel. The additional channel allocation for the blocked new call can be performed with channel
borrowing in the adjacent cells. The channel borrowing causes the CCI (Co-Channel Interference), thus the SINR of the existing
calls is deteriorated and the channel reallocation for the existing calls is required. As a result, the channel borrowing leads to a
complex calculation so that it is a NP-hard problem. Therefore, to overcome the problem, we propose a novel Group Search-based
DCA scheme which decreases the number of the blocked new calls and then reduces the number of the channel reallocation by
the channel borrowing for the blocked new calls. The proposed scheme searches the all channels in a group of the adjacent cells
and home cell at the same time in order to minimizes the number of the blocked new calls. The simulation results show that
proposed Group Search-based DCA scheme provides better new call blocking probability and system throughput than the existing
Single Search-based DCA scheme which searches only the channels in home cell.

Keyword : Dynamic Channel Allocation, Co-Channel Interference, Signal to Interference and Noise Ratio, Channel
Borrowing, Block Probability, System Throughput
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Fig. 1. Uplink cellular system model

&

APy 10"
CNIR = (1)
2

&
N+Y,APd 10"

=1

21 (DellA A vl A, pe @ U9 A5TH4,
de 92 g9 71AF 5o ALE deith o AR
#AAFE Ye 1, Gie A=Y 74E U e
Ri=3

)
i)
ok
ofl
o
s}
2
fr
u
X
ki
o
2
i)
ek
0.

P
offt
2
2
i)

9
3:9‘
T
kd
ox
2
i
i
oft
rlo
N,
X
H
o
=)
o
et
ot
et

SE S
A
30 2 et

m?ll ¥
4>

of 7k Hol Q7] Wl 54 Aol &
Aol B A Fold F7hH 0.2 B}
A Aol AHg3A g Aol drizhe A
% QA Slo] Al3t5] Abero] dojuek. ol

NE

m o
i

o)

o "

m oft £
ol 1% o rfr wL oft

|

o]

J

AitE7k B 2 A AL AHE B0l Hobd
15k BAAGRGE 59 A DY A A
o & Bl AHF Ao ADL AT} FYY
E eItk AL A8l aFe Wt faA B
goi 34 Ad Gl W) E& FEEUL |8
ek = 57 o) 5 877} Bevieks 48 A

A "ok 2R3 8 Wyl 244

30l 9l 33A5Ye DR A Al
e A S BelFo] FPHOR

il

foof
il
4>
;g

e 2} A5 SYHo A
Ll %}’Lf‘é— Ao g vl
o 7\ ske] L8 75

[¢)
P e = FHo2 RN o
2 el

g
ot oy
>
}o{.

ooff
Y

a o
oS g

re
I
ofs
Qo
2

Tofn B
.9 o
o x
o rir

o & A

Jo = &

2,

rr

>

=

}011

M

—.~’ e

dBr
G5 o !
; 9
92

R

i1

E?f‘.; -

wx o

0 e

o

_
ro
(=2
el
v

3 A A 01]*1 AR 7Fs g ZHL* =7t
oﬂ o 1;]./\] 7]}_Mloﬂ == Eo] H 71_}/\401] /]5].

SINRZ}o] ®AH7] Wjio] 7|E5el] gk Ad
= Fslof gtk 919k 2ol AdH AtE e 7t
S7HEGE AFAERE DS 7T 357t st
A Hi a2 A#=E 7|1E59 ATY s FAl kst
Al 7] Wl B2 AgS 878 NP-hard 4|7}
Hr} o & S0l Fu A&l 121 AT} Al=F oA
gt AolA Hf i7]9] Ado] EAstaL j7)e] FE o] A
= ?ZOM k7le] ©igo] ofn] AA= o] QthA ARE- 7hE
A A =i xj - k7 Bk olds Ag S7EelA

N
gt
-hnmjgflﬁo
oﬁ
F{F

22
e

o o

1.

il

r°l‘



N
=
o
ok
oby
o
%
_\OL
r-{n

2] 2010 A15¥ A3s

L) Resrh AR thA) Q14 oA AHg7ks R
e AR A e FE et Lok

(xj-kWixj-k-L! @

714 AeE ATtEe] F7E S EE A ket
Lo 32 S7Fet7] Wil oAl QA el AR87F
AQE A e A9-9 FE Fvle Aok a9 2

9] A8k 3 Single Search-based Random &2} 2d
[e)

N
N
°

wt rlr oo o
oft ot

ot 12]E 3ETo|t) AFEst dAEhE ol 2
ghute} o] Fo]7 SINR ZEX ke BEshs Ade 2
o} dgslA Aok o] w AFE xpgro] WAIsRs 7o
APAZRE YIS AL E WHES ALt

( o~ )

TR 7E =2t Aol A
e et

¥

g et

+H J= 56 Channel
Borrowmgﬂil a|sk iy

J8l 2. 7|=9| 483 Single Search-based Random S&xHH&tet

YelE BEE

Fig. 2. The flowchart of the existing uplink Single Search-based
Random DCA algorithm
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DCA algorithm
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Table 1. The simulation parameter

Parameter Value
Number of cells 19
Number of users per cell 5~25
CNR on cell edge 20 dB
SINR threshold 15 dB
Average call arrival rate 6.0
Average call holding time 120 sec
Time length of simulation 2000 sec

Group?] 99L& I-tier2 AZ3FATE & 2000% NgY Fot
102wttt 5.0 FelE AAst] HFHom s 55
I Al=E FES T

1. 475 528
AT S5 AT AT oA AT 2R
Ade P Zohn e 39 vlgoln

©

2 3)oll A Atz el e Al=E= 1020 2AYE Al
TEES BF et aAdd 59 3 =5t vf AAxe
A7V e FES kel "k 2 4= A o ot
of ol 2 AT EEE-S YEpdTE ©o] &3 A
ARk AgS g8 7129 Single-Search Random 54 Al
38 Gl vsiA Ag g HAE A A7t
A 843t Group Search-based Max 52 2d & O"_TLFJ
=9 2tE E580) MHE AL & F A dE
i=190]3L j=5%1 7oA k=19x47)2] Thdo] o]n ?4_7554
of Atk 1§ 40X B=nke} o] @ire] A7t 9748

450l 7]122] Single-Search Random F&Addg &1
ﬂzﬂw“ AtE B28o] oF 20% o]7] wjEdl 3 4
G270 dto] AAEATHA QI AollA TA] AR
7Fedt Ads T e BEY e AT 191/(19-2)1=

AN



N
—
)
ok
oby
o
%
_\0‘_
r-{n

2] 2010 A15¥ A3s

05 I I I I I I I T T
—— Existing Single search-based Random DCA : :
—=— Proposed Group search-based Max DCA

04

=
[

=
]

block probability

I I I
5 7 9 il 13 15 17 19 21 23 25
number of users (usersi/cell)

O3 4. its 288
Fig. 4. New call blocking probability

19x18=3427} S A|vt A|2FsF= Group Search-based Max
FAANGET QuEAME AR EFE0] oF 12% ©
7] Wizl 1709 wdo] ATE AT 14 oA tiA
AHTFseE Ads TR e A e AT 19
(19-1)1=192 F243] 7+A43A At} o] o] $x|gt
Ao & 7hsek Aldo] gAY Jueks 017 SINR &
YA3kS TSR] ZallA AdE = AEE QIe Azt
2 Ad g E st AdS T A FoEM

=
E583 Wre Zlo] A oA ATbed AdS 7t
e Ao F5 43 oA £ dde AS 1Y
Zh

A2E e AE FAN BSHA 2 Biuse]
e YS9 ALEF Polrt

C= B log, (1+ SINR) ()

2 (42 AR=9] ]2 CE bpsE HAHE AEEF
°o|a, Be Ade] fFoltt. £ =Rolie deo] 7|4
=0 g R ke fdzRE 7372 SNIRS 2831

AGEFE Ttk 28 5e A 7 T ol 5004
25744 7V wl 20MbpsollA] 70Mbps7HA] H3el= Al
g FEY ApolE BT itk Ad &4 HAE QIF
AE=Z 3 Group Search-based Max 5 2|E&d &
J"lﬂi-q A7 A B S ddo] AA|g A= &

gl AEE & 5 gk ol

A3t 73 ] H] 3l A| 28] 4
AgS SRS o 7 & SINRS Zhe AdS ]
o Z-o]th
%107

T T T T T T T T
—&— Existing Single search-based Random DCA
—<— Proposed Group search-based Max DCA

system throughput

1 1
5 7 9 1 13 15 17 19 21 23 25
number of users (users/cell)

J8l 5. A|AR =8
Fig. 5. System throughput

B R 4Ea AFe B0l Fo NG
I EEES CLE R EE R DE

3 Aol AR 712 FHAEETH AT A
A7) BT e Hla EAEAT,
TR AAREEC] 191 A AT oM AdE 7H L
A =9 B A el WAL T A3t 7)EEY
SINR©] As}=|o] Ajggs|or sh= 357 A71A =7] o)
B 2913 E280] /18y Bk AA RS o
22 3He 9% NP-hard BA7} Dok waba] o]zt

U[‘-?l'a—n-'

F-lﬂm



T 9 AYEA AEY AaFeA 25 9 7] EAEHAEEE w413
A= )23} Yk Ad S HYE A3 Aykx] & [4] E. Kudoh, F. Adachi, “Impact of frequency-selective fading on dis-
- _ ibuted dynamic channel assignment in a DS-CDMA multi-hop vir-
ZAZ1 0 2 Al AAEA] HRAEE Al B200 71 tri y g p
°© ] G 1 = 074] °© oﬂ 1 = g ot Alfe SEE e tual cellular network", Vehicular Technology Conference 2004, vol
Al713 71 AR 1R AoA ARTFsg Ads 7EH L 5, pp.3481-3485, 2004.
£ 7499 ol mE BT AN AL AL S QA [ 98T HEE HEE TaYEa ¥4 T Aagolie) nercel
. ) ‘ ., DCA %33, d=FAS=EA, AB3H, A7%, pp.693~701,
%E]' /\]gi‘“ 0]/\3 7&‘7’]‘, Xﬂ?_}.'?\sl' Ho]'% oﬂ 9’]5]]}‘1 ﬂ'ﬁ'i E‘% 2008.
£ A|2H Fgo] tES el & 4 Ak [6] Peter Stavroulakis, Terrestrial Trunked Radio - Tetra: A Global
Security Tool, Springer, 7 Nov 2009.
[77 M. A.C. Lima, A. F. R. Araujo, and A. C. Cesar, Adaptive genetic
Algorithms for Dynamic Channel Assignment in Mobile Cellular
yl‘él. 23 Communication Systems, IEEE Trans. Veh. Technol, vol.56, no.5,

[1] H. Fujii, H. Yoshino,
OFDMA Cellular System with Fractional Frequency Reuse",
Vehicular Technology Conference 2008, pp.1676-1680, May 2008.

Chong, P. H. J. and Leung, C., “Performance of reuse partitioning

“Theoretical Capacity and Outage Rate of

(2]
in cellular systems with mobile users", International Journal of
Wireless Information Networks, 10(1), 17-31, 2003.

I. Katzela, M. Naghshineh, “Channel assignment schemes for cel-

[10]
B3]
lular mobile telecommunication systems: a comprehensive survey",
IEEE Wireless Communications, pp. 10-31, Vol. 3, Issue 3, June 1996.

(1]

VSIPN |

R

- 20104 ZEohstn ITSYSINE MAISAZsEDt st

- FOAEOL : RMICH O|SSAAAH, FMRIY L1
2ss

- 19894 : BIUCHEIN MAISAIZST} SHAL

- 1989 1 ~ 199714 1 : ARMAA} MoiTed

- 19994 : SHUCHSID MASAIZE DL MAL

- 200544 : ety Mulgstnl BiAl

- 20001 8 ~ 20054 8 : SIEFAISAINITE 0|F

- 20064 3 ~ BAf : ZRioistn ITCHEE MK S

- FEMEOL : AMLH O|SBAIANAE], MR LDR|E

pp.2685-2696, Sept. 2007.

S. Pinagapany and A.V. Kulkarni, Solving Channel Allocation
Problem in Cellular Radio Networks using Genetic Algorithm,
IEEE COMSWARE, pp.239-244, Jan. 2008.

J.S. Lee and L. E. Miller, CDMA System Engineering Handbook,
Cambridge Univ. Press, 1992.

H. Harada and R. Prasad, Simulation and software radio for mobile
communications, Artech House Publisher May 2002.
Recommendation ITU-R M.1225, Guidelines for Evaluation of
Radio Transmission Technologies for IMT-2000, 1997.

% Zelojco] EaiE /x5

SMUMA ZRER





