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Abstract One of the problem in heterogeneous network (HetNet), which is a combination of several small cell base
stations (SBSs) and an overlaid macro cell base station (MBS), is the co-channel interference (CCI) between BSs when MBS
and SBSs share the same radio resource. Using interference-aware channel segregation based dynamic channel assignment
(IACS-DCA), each BS periodically measures the average CCI power on all available channels and selects the channel with the
lowest average CCI power computed from the past measurements. The channel with the lowest average CCI power is
considered not to be used by the neighboring BSs inside and outside of the macro-cell of interest, and therefore, IACS-DCA
forms a channel reuse pattern with low CCI in a distributed manner. In this paper, we apply the IACS-DCA to HetNet using
time- and frequency-division channels. We show by computer simulation that [ACS-DCA forms a channel reuse pattern with
low CCI in HetNet using time- and frequency-division channels in a distributed manner.
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V7 RNICEZHO/NENEMFSB)ZHEBT L2~7T 1
V=T AFXy hU—Z7 (HetNet)IZIEEDBEE > T D
[7]. HetNet Tix MBS & SBS TR UEMRY ¥ — X & 3t
M+ 3546, EHEB O CCl RAREE 2 5[8].
IACS-DCA % J& ¥ $ 5y #1F ¥ * v % FH 5 HetNet I i
A+ 252 LT, MBS 205 SBS ~® i\ T34 % [ L
Fy R VEEEEBEMNICERTEDLIZENRINT
W5 [9].
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— L EMEEMAmERAEEFRICSE LY Y —2T 1
v L L TERIND. &EHHMBS, SBS)IL, &F
¥ FIVDOFE CCIEBNEEICTF ¥ XNERET —T L
EEEHL, BAE 1 ALCEY CClE RO F ¥ 3L
ZRRE 7 L— A mBICBIRT 5. FHEME Iz —va
YICERY, BEEROCEEESBFr 2L EA 0D
HetNet I8\ T%, TACS-DCAICL Y, BELEF v
ANVTHFN AR = BB TE DL R T.
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2. IACS-DCA

2.1. IACS-DCA DOJFi#E

B 12,4 BS®IACS-DCA 7 —F ¥ — K &/R7T.
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ETF—TNVEEHTDH.BSIETF v X AELET—T L
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—avEEEHRML, B TO—FiKUE)ICERTF
YR AEBEMTDH. % BS X, —ERBTCINS O
TEZ YR,
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8 (fairness index) % W 5 [5].
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No. of MBSs NMBS:I
No. of SBSs NSBS=15
Cio1ai=16
No. of channels Cr=2
Network Cr=8
Carrier frequency 2 [GHz]
Frequency bandwidth 10 [MHz]

Noise power spectrum 169 [dBm/Hz]

density
Radius 250 [m]
Mczclfo Min. MBS-SBS distance 75 [m]
Transmit power of MBS 46 [dBm]
Radius 40 [m]
S;‘:j‘l" Min. SBS-SBS distance 40 [m]
Transmit power of SBS 30 [dBm]
MBS-SBS 15.3+37.610g10(d33(m)735(”))
Path loss [4B]
[10] SBS-SBS 30'6+367”?§§§d3“m%3“"”

dys(m).Bs(n): distance between BS(m) and BS(n) [m]

3.2. 5#kET IV

Fm&EH O BS % BS(m)& 7 .BS(m)IZ BT 5 BS(n)
DO WM E Rkt -3 ESEOX%IEEDN
IBS(m),BS(n)(t;C(CF (n), ¢ (1)) FrATERIND.

Pas(nm IBs(m).BS(n)

]BS(m),BS(n)(t;C(cF (n),cp(n))=10 1 -10 10 (l)

Z I T, PgsmlI BSmMb@mImIhloe—afZ50
REBITHD. clepn),cr(m)lE BSmBERL T3
F v X/ EFLTWDH.MBS D%(EE /1T 46dBm, SBS
DEAEE 1L 30dBm & L 72, Isom.psmyld BS(m)-BS(n)
MOBEMBEWBEZEL, KAXTHEZLND.

[

BS(m),BS(n)
15.3+37.6102, (d s mpse)  if BS(m) or BS(n) is MBS (2)
130.6+36.710g,0 (d gy sy) Otherwise
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neBSG(c(cp,cr))
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IBS(m)(t;C(CF ,Cr)) =

Z Z T BSG(c(epeo)EE cleper)T ¥ XNV EHEHT 5
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735(»z>(t;c(cF,cT)) TR TREIND.

Tysom (t¢(crscr)) @
= (1=B) - Lysom (te(cp,ep ) + B Tys (t = Lic(cprcp))
B UTHEASTIZ E DL B WO Z A 5 )%
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N s, BEDTMTbDHI2iE, BZE 11
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BS(m)lE, (42 FE S\ CTHE M L 72 Teso (e(cy,cp)) &
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BS(m)iL, ¥ XNV ERET TV ERR L, F¥ CCI
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c(c (m), ¢, (m)) = arg min L sson (t;¢(c ¢, ) (%)
cpe[l.Cr]
erell,Crl
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AR THEHALERFX Yy NI -2 ET L EREL
TW5 DT, TIACS-DCA IZ &L » TF ¥ R/AFHFH &
—VBMEKT D EEZLND. Fyv RAFHHA AL —
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B oAEEATD.

F v RAHMH ALY -2 0B CHBEBEK o), F
t EHRE R E B ANERHRER DT v X VELE & ik L
THR—OF ¥ X VBREE SN TS BS HOEIETH
D, RATE&RINB[5].
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1 & & | g(m,tye(cp,cp) (6)
=" Nuis Z ZZ{ }:|

NSBS meBSG cp=lcp=1 | Q(m,t - A, C(CF ’CT)

2T ELFT YT EERL, BSG IE4 BS
DEASEET. gimtic(cpe))TH ¢ FHERIZBWT
BS(m)DB & clepen)T ¥ X E AWV THRIE 1, £l
HNOLBEITZ0EEX BB THS. 0N 1ITEWIZ
EF vy X NVEFHAARY = OREEN GV (EE B D
AN EERT.
342. AT ¥ XNV O A EHETEE

HEDODF v XNV R-> THHEND & CCIBHERL
BEFERBIET DD, EF ¥ X ARy hU—7
WNTHLLFEHESNDZERET LY. HF v XV
DR ZFHMT 5720, KM TIEIRKNTERZINDME
MF v 2V ORNTFHREE FO)ZE AT 5[5].
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H(=0)DF ¥ XL BS THE o(,D)F v r L& EE
L7z,

B 412, IACS-DCAIZ LW R ENTZTF v XLV HF]
AN —rvo—flzrd. KRerddlo MBS 8L
KENLANOD K SBS 23 TACS-DCA IZ LY Crre=CrxCr=16
FX¥RADOFNEL 1 DOF ¥ 2NV EERT S, % BS
OEHATF ¥ X VOPPELE TR 4@)ICRT L5124 T
D BSIZF ¥ N e(I,DERELZ. K 4LV, F
2000 RFfEl 7 L— A H TV A 5 SBS 1EE D F v 3
NEBRT 2L T ¥ A AVBELZITONATVS Z
ENRG D, Fim, MBS REEIR L TWDE o(1,3)F v
FVIEA SBS TERENTELT, o 15 F v 20
ETF ¥ 2L 15 A0 SBS BRE LS BIRENLTE D,
FXRXAPEFEEHI L TWDLIZ ERnGa05. K
4~ E T D &, Fr R VHRHEAAZ — 39
BENSEML T E, § 1000 KH 7 L — A TIEEH
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% 2000 EHBF S ICBWT, SBS2A MBS &R UF v
AN EBRIRT DMEREZHE LI L2 A, H 2000 R 7
L —AIZEBWT, SBS A MBS & U F v kL& #iR
LTWAHERIZOE 72, 2D Z & 1F IACS-DCA IT &
Y, MBS 2>5 SBS ~®D ¥V CCI & [R#EL 72 F ¥ /b
Bl A BEEMICER I N TSI EE2RLTND.
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O HCHE oA)ERT. 5 X0, % =2000 FH
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YRINEBERET —T VOB 21T 21E, F v FVEF
AR = PREBENRRTL2ZELE2RLTVND.



ier=1 D:c;l

» ’ B2 [ 2
" 2\ e
% CON i

B
* ol ier=5
= /=7
I =8
[ el el

[ w2

=8

(b) =10

[ il ::c;:l
i [ =2

h IR
;ﬂ :CT—S
-4+
i -

[ el

E =1
[ =2

N o4
=5

=6

Il 3 =

ier=7

I :e,=8

(d) t=2000
M4 For R AFEREAY 20—

1
20.8
=1
506
§
204 ¢
]
Q
<}
502
<
0 .
1 501 1001 1501
Time separation A
5 FryxrAHIHAAZ—OHCHBE
1
/-\OAS 'V/
T
0.6
s
g
204 f
[}
£
0.2
0 . . .
1 501 1001 1501
Update time ¢
6 AT ¥ RO FIEEE
4. 3 W

ABMTHEHEBEMECEERESHF Yy 2V EHWD
HetNet ~® TACS-DCA O HICBT 2R 5247 - 7=
IACS-DCA IZ LW B ENTF v X VEFHANZ —
WZHOWT, HOMHEE AFEMHBEICL Y FMEITY,
R L ORI B E S H T v x V% v D HetNet (28 W
T%, IACS-DCA IT KV EE LT ¥ R/FHHNZ
—VEERTEL L, TR ERBRIMBHTE
HZEERLIL.

E AR

AR L THER LB FERCRIT, ST BUE N HE
fEHEME (NICT) O ZEFENFE [ HEE o o R &2 k3 5 7=
DOEHTAINF—HRBLIOBEELZERR Y T —
ZIZMT T I HELNRTZLDTHD.



[10]

B I N

I. Katzela and M. Naghshineh, “Channel assignment
schemes for cellular mobile telecommunication
systems: a comprehensive survey,” IEEE Personal
Commun., Vol. 3, No. 3, pp. 10-31, June 1996.

H. Skalli, S. Ghosh, S. K. Das, L. Lenzini and M.
Conti, “Channel assignment strategies for multiradio
wireless mesh networks: issues and solutions,” IEEE
Commun. Magazine, Vol. 45, No. 11, pp. 86-95, Nov.
2007.

A. Goldsmith, Wireless Communications, Cambridge
University Press, Aug. 2005.

R. Matsukawa, T. Obara, and F. Adachi, “A dynamic
channel assignment scheme for distributed antenna
networks,” Proc. IEEE 75th Vehicular Technology
Conference (VTC2012-Spring), May 2012.

Y. Matsumura, S. Kumagai, T. Obara, T. Yamamoto,
and F. Adachi, “Channel segregation based dynamic
channel assignment for WLAN,” Proc. IEEE The 13th
International Conference on Communication Systems
(ICCS2012), Nov. 2012.

R. Sugai, Martin T.H. Sirait, Y. Matsumura, K.
Temma, and F. Adachi, “Impact of shadowing
correlation on interference-aware channel
segregation based DCA,” 2014 IEEE 11th Vehicular
Technology  Society  Asia  Pacific = Wireless
Communications Symposium (APWCS2014), Aug.
2014.

A. Damnjanovic, J. Montojo, Y. Wei, T. Ji, T. Luo, M.
Vajapeyam, T. Yoo, O. Song, and D. Malladi, “A
survey on 3GPP heterogeneous networks,” IEEE
Wireless Commun., vol. 18, no. 3, pp. 10-21, Jun.
2011.

H. Zhang, X. Chu, W. Ma, W. Zheng, and X. Wen,
“Resource allocation with interference mitigation in
ofdma femtocells for co-channel deploymenta,”
EURASIP Journal on Wireless Communications and
Networking, vol. 2012, no. 1, 2012.

MARS B, KM w7, ZHEXE, “THEHHE
WWESWTTF ¥y XV EHEL S TEHNT v XL E
BO~NTRY =T ARy MU — 27~ M3 #
WWET 5 —mEt, E¥asy V427 0 KR,
B-5-42, p.405, 2013 4 9 A.

S. Samarakoon, M. Bennis, W. Saad and M.
Latva-aho, “Opportunistic sleep mode strategies in
wireless small cell networks,” Proc. IEEE
International Conference on Communications 2014
(ICC2014), pp.2707-2712, June 2014.

R. Jain, D. Chiu, and W. Hawe, “A quantitative
measure of fairness and discrimination for resource
allocation in shared computer system,” DEC
Technical Report 301, Sep. 1984.



