{184 2 201841 H
1671—1815(2018)002-0270-04

B e R 5 TR

Science Technology and Engineering

Vol. 18 No.2 Jan. 2018
(© 2018 Sci. Tech. Engrg.

UM Bk B, A, EISC BB EMY PR TR TS R T]. REEHOR 5 TR, 2018, 18(2) : 270—273

Yao Wen, Li Jinru, Tan Bowen. Interference management scheme based on clustering in ultra dense network[ J]. Science Technology and En-

gineering, 2018, 18(2): 270—273

—

B 5 G b i T R T BT R

B A&

&4 g

L

(DR FL R0 £ 9 1R R AR B , T DK 400065 )

i B ERTERLT 2AFZAGURANENELE, EESR T mEWNAEE TH, H T BRERESETH, g5E
WTAE E /2 B W TR, S A T T3 5 R 5 2 4K 1R AL 4 (6 F Max K-Cut 5] B2, A B st o ok o8 b B K
AREEMNEB ST E KRR CHEPEAEAGNETNAF P RTFEE. HERY, KXW THEE T EEEKAD

B FHRGFEN, R RARANTERE P FLE,

YA BEERLE 4K TR GHAR

T/ NEE Sl AT DI 2 b R v AR A RS I
SRR, TR R JC 2R 2R S0 i 7 55 78 [ RN 25
LR — Fh SRR AR o N RS R4 A 4R
1 000 £5 LA 1,56 2845 p T i /Nl 41 A
F R B 2 4% (UDN) 2 SR, /N 1) 2 4 340
BRI TS B PER Y BRI R ST B
Hags o DRI, R A I 2 v A R T LA A RN R
BCAZE TR E R

VFZ WU B R B 29N e T4, s
REHITERE L BSE, TR 2, K
R IX B T7 BB H 420 T UDN [ T 405 B
W LA, — BB 5Y e T /> UDN Hp B8 45 B 1Y)
WA R, H, JEsb % 171k UDN #0255 #h
) —Fh AR 7 2, 38 3 d5e /D A5 8 A8 H ok [ I
A BCR B AR . RIS 05, AR 098 R4y
JC IR) R 4% 43 ff R 6 RS R Y - TR R, — LB
Fe 'O A B JBAE N I E] UDN Hf /N 3 4 i
FUARAHSB B | SR 5 16 B N R /NI 40 e A
SER e/

RIIL, 1 R R SEIR 5 LAY 77 =CREAIG UDN A/l
Fuk 2Z Al 0T, AR SCH Se gt — A g /N 2
() TR AR AL, I 5 — N4l R /N SE i o] T
YLk R TC I K5 R I FH etk i )i & =X i 45 vk
TG 1) Ve H 11 /N i 3 TC B R AH AE IR P 5 B e T
A8 o Be 578 AN TR W 8 9 P o e 115 18

2017 4£ 6 A 16 Hilks|
B—EHEEN W B2 (1992—) , 5, WL E S A . BESETT )«
LMY, E-mail :1548445880@ qq. com,

%?}Eo
1 ZREER

FE% & OFDMA RS i FATHER, M 4>/
LG BEHL A AE 1 A 22 3wl 09 738 55 Y8 L, /NIl
LEFIRNIM = (1,2, M} FIEHGEREAE N
Befy b /NEESGEREAE S B f, b, OB AN
SHAANEAE T4, HAE AR /N F sy 22 () %) [R) 40 14
R RA/NEE RS TEFR N R — P HE#A,
HH P B TR B B/NX A, /NSRSl B30 Bty
EA B N5 NAFAFE(M>N) , FIHRIEE
HRANN = (1,2, N} IJFHBEAFEEH
TR o o

57 AN RS I P ZEFRIE 0 LRIE
TR

PG,
SINR!, = ] (1)
Y PG, + N,

KD, ije M, neN; I RAEFEHn 1/
S AT N IR G s Pl RN
it n MR, €, W TEE n LR
VNS 2 60 09 f35 0 255 Ny o I 86 07 £
W7t

2 ETFHENIESEAR

2.1 IhNEufyE

T SR A A /N R 8] B TR, M T
WA G = (V,E,W) Fa/N gl 2 8406
Fo Horb TSV FR/NE R 5 5 E /N EifE]




244 1k

T, 55 B AR I 26 vh B T R 0 T B 58 271

FAAETIRRARMADES W = w, | B EAUERE
A5, ASUAEL A DU 382 A 7 £ 79 A /I i ol 22 i) £ 4
B, BUE AT AR
G..P. G..P

w; = Gj,uij + C..P, (2)
R (2)h, G, FoRIPT w, 5N j 22 0] (5 18 5
ti5 Gy, Fn P w 5/NES | 2Z BRI 45 5 P,
P, Sy R/ @\ BRI . BUE w, %
ARSI ANY  1 1 7

SRR BRI T e A A o, AR LT
PER/ N L 43 OB R — AR, AR R I T
T 327 /IRt ] FH 9 1 3B B IR A58, RS S
P e 1 5 2 0, BV 19 4 O £ 3 119 5 A
[F] A8 A BG4 a5 52 T TR] — A1 3, AT ek 7 1A 4
/Mo

IR (] AU RT LA Sy P38 o Y R K K
[1] 5 ( Max K-Cut) , RIPRE T8 P o T 23 1t 18
SRR SRR THAUEZ Filde/ b BRI,
A SRR/ INEE S 73 B T 5, 0 T AN Z [0 T P
Rt BV AR A A

T
3 PG,
. i
T = arg min SINR, = = = SINR"
2 P?G?,uv + N(J
jRiel? !
max; z w;
vle(lg,v]e(!,,,g#n
s. t. U]T;]C[ = V
C,NC,=¢, gmne{l2, T (3)

X)), €, FRH g D/NESTE; | RN bR
55 SINR" Fon {5 T ML T BR (. X 2 — 4> NP-
Hard [] R0 % SCR FHBGHE A IS & 2R ok |
IR, BAR R R AR

POk LR A BETE

Wy = 3 wy(le (1,2, ) FIREE C, h A /NE A

v vje €

M
Y wy RN AT R

J=1,#i

ERF, w;, =

Wt W, =0, w, =0,

BERL W TEHAR o e VISR w, S8R w; BN
Xt v; AT HES N R— TS V = o

HRR2 RV HEHT T A/ DNEERE M ECE] T AR RRR N, 85 K
B TAT RNV e,

RS ARWN V= PBUE— AT TR W =Y w,,

vieCrueC)
K R w ST B WY By €

P4 BIMAT A v BFRA TR AR W, + W), [R] i A
Vo AR A w o

HPES WRLEI A, EHE Ve has,

2.2 FESEEE

TEAAZE B #E I8 WG, 45 8 ok it 28 o /) 2
whi oy BE TR E . TR I 2 BE Y H AR 2 A A R
7% 3 WE 1E 52 09 {5, [R) % i/ 5 vl 2R AR
[ B 315 38, AT fe RAR 2 48 75 1, BIVGG 2 LR
FAE

T
max 2 2 2 wlg, (1 + SINR]-",”/) a,,
/ .

=1 jeC n=1

s.t. > a,, =1lne {12, N} (4)
1

X()H, a,, = 1 Rk FEHE 0 FERSHEC,
B a,, =0 ;3 H n FRMEEK C, Am K TE
i

FINGF 2RI I FF 2T E TR XA
AT . A T BARTT S A & 2% B, A SR — b
ALY SINR S KAGHY JE & N, S B R kAR
H o3 LW A2 20 RS 0 15 I, AR A A
W
B 2 A O
|| FORME €, h/NEST AR, K h— D E N A TFEENE
& HPEARR TR ERE TR SINR]
BB MR | ¢, [ERFRD R C, AT FITHES 48 18—~ 30

GUE S
LIR2 RKMNES L PIi—5% €, ARIR TR R T4 115

i on AR R = Y wlg (1 +SINR],) .

jeCy

HIR3 W TAEIE n S ECATE R BORINFE C, B
n = argmax( Zwlgz(l + S]NR;{MJ_)(I”',) o

JjeC)
B4 HH K> K\{nf .
WPRS BEELIR2 ~ PIRA HBIES KOz

3 FESWH

T i MATLAB A5 300 A S FH 9 i ik 3
RIEATIRUE , 5 O A WA R BRI T U8, e Je vt
1 B R a5 SR A T RE AT o

TE B3 5 v, /N 3 0 B AL 43 A 7E 200 m x
200 mff X3RN, BEAS NS A —AN P RS . &
Se )5 BT R ) B S HGENE LTE-A (bR, 4N
F 1w, H, d /NS S H PR, 5
LI 72 v I INEL sl T AR AN R (0 40 B, i L LA
TE/NFE [B] A R0 o T EL/INF il A 288 i 8 /s 3
BT /0Nl 1) 8 7 5 T AR S R X 200 mo x
200 m By HOfHE

D5 B AR SR S TR & U iR AE 5
SMEETT S SR N IE A8 BRI A R 1
PLGE IR e AT PERERT 1L



272 B g R 5 LB 18 %
*1 HES# e
Table 1 Simulation parameters ? ;\.\
BH Bl A N\
INFER SR/ GHz 3.5 g r \s\_,\ —
RS S/ MH2 9 s °f ~— B
FAERA S/ ko 180 " St ——— |
ANIE B % 5t 511 %/ dBm 20 % 4l ;
AN BB 8/ m 25 ALY S OP
A BiAE/dB 130. 62 + 37. 60lg,od 2f e BAERARIE
NN RIS g MR
SINR™/dB 8 0 N S S S S
EE U R/ dBm - Hz ~! _174 01 02 03 04 05 06 07 08 09 10
HTEE ANEY B
B 1R T /Nl A 7] ()30 28 28 B 25 A 1Y) E2 ZRGTPHEHE
R AR . A SR LR G b /Nl T A Fig. 2 System average throughput
(A TGS IR A EUE Ry 3 AR [R]— e N 52 T AR A
RIS 7E R el Pk e, ok =g 4 4R

ATt o FAR , AN [R] AR 0 e 35 8 B IR, AT
T T IR

3.6

34 M
o 32t
‘:FN 30
o8t
é ¥
§ 26+ |
ﬁE 24+ N
= —e— AW

221 —— BRNIERS R

hol o MONLBRARHIARRA)

] S S
05 055 06 0.65 0.7 075 0.8 085 09 095 I
/N B E

PTGl 0t A %

Fig. 1  Spectral efficiency of small base stations
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Interference Management Scheme Based on Clustering in Ultra Dense Network

YAO Wen, LI Jin-ru, TAN Bo-wen

(School of Communication and Information Technology , Chongqing University of Posts and Telecommunications , Chongging 400000, China)

[ Abstract] In ultra dense networks, full-frequency multiplexing can improve the throughput of the network , but
lead to serious inter-base station interference. In order to reduce the inter-base station interference, the interference
degree between the small base stations was firstly described by interfering with the weight value, and establishes a
reasonable interference map. Then the clustering problem is transformed into Max K-Cut problem, and the small
substation is clustered by the improved suboptimal heuristic algorithm. Finally, the sub-channel is assigned to the
users in each cluster by the channel assignment algorithm. The simulation results show that the interference man-
agement scheme can improve the spectral efficiency and average throughput of the system while reducing the inter-
ference between the small base stations.

[ Key words] ultra dense network clustering interference channel allocation



