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m Self—configuration, self-optimization, and self-healing are key
functionalities in a self-organizing network. The eNB can automatically select the

(REBEREmIVER T&BIHBREEX
BRI E, LR 100191)

(State Key Laboratory of Wireless Mobile
Communications, Datang Telecom technology

and industry group, Beijing 100191, China)

(eNB) HAT A BV AT A 3 T 802 3

physical cell ID and configure a neighbor relationship within the range allowed by OAM.
The eNB can optimize system performance by automatically adjusting its parameters
according to statistics on system load and performance. Self-healing aims to solve or
mitigate faults that can be solved automatically. The OAM is responsible for monitoring
collected information and detecting faults, and appropriate recovery actions are
triggered. Networks are becoming more complicated with increasing numbers of
eNBs; coexistence of 2G, 3G and LTE/LTE-A; and heterogeneous HetNet architecture.
Manual network planning and optimization is difficult and expensive for operators. To
reduce capex and opex and to improve network deployment and operation, SON is the
inevitable choice for LTE and LTE-A systems.
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Selt-Optimization Technology
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m In this paper, we introduce self-organization technology for mobile
communication networks. This technology reduces the cost of equipment
deployment, optimization, and operation yet does not affect service quality. We
discuss self—optimization methods such as mobile load balancing, mobile robustness
optimization, random access channel (RACH), and energy saving. In the future, SONs
will be used in inter—RAT scenarios to address energy saving issues.

mobile communication; self-organizing; self-configuration;
self—optimization; self-healing
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m In an LTE-Advanced network, the self-healing function detects and locates
faults promptly, accurately, and automatically by processing network statistics. It can
also recover or compensate for any breakdowns for consistent, high—quality
communication. This article introduces outage detection, based on a clustering
algorithm, and compensation based on a genetic algorithm. We simulate these
algorithms to validate their purpose and efficiency.

self-organizing network; self—healing; cell outage detection; cell outage

compensation

LTE—Advanced £ 40 & 3GPP K HA
ik (LTE) iy ik — 2 ik R 40, R
B A B AL o A AR L S A 5]
N R JAE S v 0 4k il SR 99 58 R 1
Z 5 A £ Bl (MIMO) | £ 55 i 1F
(CoMP) B R A Je b H AR, T
GIAT K0S BOMBRE A PR, i3 s
1 380 24 L R AR AR A 24 R
Tt W 4% 32 2 (1 N TR AR F1 28 5F I
B MEXFEREE ST, BSE F 0 i
BRI T M4 [ 421 (SON) H;
A, DT SEEE M 2% B E L X 4% 3
R = TR = 7

FA AR A SCITe i BN,
SON = K4l i/ (HEE . ALk

EFTME: BRNREAEN
(20112X03003-002-01)

FA @) i 8 2% 1 — s . 3GPP B
BLTS 32,541 iR T AR @IIRE, A
2009 4= 5 A Release 9 H 3GPP TS
32.541 V0.2.0 5] 2012 4£ 9 J] Release 11
H1 3GPP TS 32.541 V11.0.0, )\ OAM (iZ
AR A0 ) I B IR B S K TR —
HE W% [ AL b AR S &
(RO RO S75 SIS R B /R A D)
T M J2 RN Wb 1L G0 o SR A
TG A Y 5

1 BiEAERK
ERGPueel AL AR NG S N
0 D 3 KD 4 R £
e, IFMEAT B SWEAL L R i
S RO RO 0 .
/N Ko BT B 3 0

B E/MA Yu
B£ X 1B/XUE Wengian

A
7K #R/PENG Mugen
(EREBEEKF R&ES B SR %
L=, b= 100876 )
(Wireless Signal Process & Network Lab,
Beijing University of Post and Communication,
Beijing 100876, China)

A7 H W /0N DX 3 38 A /0N XA U R A
it o 2% fif W 2% PR RE AL . HA& AR
7 BE 19 /0N IXCRE A 3T B B A i A
TR SR R AT TR R Gk
e 41 2% I8 30 Je 1K, [0 B 3 R e A1 4
POA TN B AP

AL BE S 30N XA ) 2 i
B A AR 22, B R R0 AR R R
Do) 4% 34 2 O W, L F R AR IR ) L B 2
AR T g 2N X

T EBMGE AR, Bk B
T 55 0 45 EL A /DN XA IR 0 AN [X
oA R A T RE . LN X
TR DU S A6 A Ak R A, D
X o kb A2 R IR A% O G
o — A AR E W RN s
1N

TR B S Sk A B A
(UE) . 53 (eNodeB) | 3z 445 P A 0
COAM) A0 £ 204 , X B A4 T 20 B
Ak FE AT ) D 2 75 A /DN DX A A v R
oA DN ik % v R £ T RE I A
LBIL UG ) TCER S B, LA R B P
WAL B MRS T . 1A e 3
R AT T, G A AME RS LA
AR/NK TR T I, AME T H BN X

Feb. 2013 Vol.19 No.1 2013728 SE195F 15

13 G



l ZTE TECHNOLOGY JOURNAL

E- LTE-Advanced % % i 1 % [ 14 S K

BEBUR T
i T
. L | "
q@;ﬁﬁﬁﬁ | oo e St 28
e

ZEHZH

P4 BT 7 Sy /0N DX v I 4 0 s ]
TR JS PERE LA 1 5 R N T
PEA op e AL, FR AT X3
A B, DR GE 7 ¥ ki o ), By
BEA IR T A RAEDWE MRS
-4 7 ik A B BE B A B C 4 B R
TR AT 22 JE AN SR R R A £
BL, PR R F o W 2 L DA S 1

AR HEES SR

SR AIDE I R R Y AR )
2 D HE AT S I A ORI A AN R IS
4 1o 2 R AR PR BE L DL ORI K B 4P B2 1)
F b, HS SR A A2/ X 9 SR AT
FH ™ A R

1.1 INX HETER

JIN DX AR R AL ) A S e
JeH B KR A UE | eNodeB , OAM 5§
A A5 B I BE IRURE 0% v B ) D /)N
DX P BE T Y ERCHE A5 S . b B R
WS Bt R E 2 s, B
eNodeB, &4 T H W, UE, /& eNodeB, IR
51—~ H P, UE, 2 eNodeB, Il 55
— AN AT A LU E Ok 5 Al
55 /NIKRTER /NI {5 5 . OAM 38 i
KW eNodeB, FiR W F &% 55 #
W3y Z (RSRP) 28 4K K B% , ol % 3@ 1
K I eNodeB, H 11 il 7 5 18 JiT £ 46 7R
(CQI) ZE 4k F i , #4n] L) A eNodeB
IR R A T H T, TR 2 o A I R
T UE . eNodeB . OAM A] D 1Jit £ 3] (1) 1]
DS R 1 2 B, T BRI A
PRI B A5 BN R 845 19, i TG
2 190 265 11 P BB SO I AR Y, BT LT 2
1R R /0N DX HR T R U AR A BR Y
PR BT 4R 5 B v A N X o
R

1.2 INX FBEfAdME
IR KT R A ) B AR
W /N DX R IR 45 ) i T L 38 ek A s

AL DR LELSHOR AR Z2E
T 3T B AN B R o 9 A
B /INDE R LRI T A A A A B
T 5k By A<M (E I A B R 4R /N XA TG
2 2 00 R A X% X S5O T
PR —E TR BN s E R
(/RN e Y B P TR N S
AN NI, L3 S, S g
FAAR/INIX, SRR /N X B AR AN 22 PR Ry v
IR IN IREE St £ 3 R ER S F
Z R —ERE LR BRI
LS RO B R N A TR /N X
R MR AR . BT DLz R TE
VTSRS I 5 2% B R — AR/ X
P4 0 L 3K Hp Iy DX 32 ) B i A
) F A DL A/ X fE

Iee 60+ T /0N DX 9 2 [ - 165

1.3 o T 00 A0 A0 152 B 340 AL A

P A T R AL R AR
EGEAE

© PRI FE I & T =T, B P BT R
AT Z AL, A ORI

o SR IR A BE R + Noweo/ N, B
S B K A 1 H T R T A R
BRI

o BRI B AE R - Mo/ (Moot
Nicwa) 5 BRI 21 e 1B 1) U0 B v 4 %
BRI AR

VAN A I8 b £ AL ) AT DL 2 R
KRS EOBAEXT I, K INR A
S DL LR P IR g5 AR

PXGBE R 1 4 20134E 28 1945158 Feb. 2013 Vol.19 No.l

77777777777777

/ \
/ \ / \
< N ! \
/ \ /
UE, \ /
/ \ /
D / \ /
\ \ /
-« & V=
/ \
\

/
.
{ )
\ eNodeB;
N /

———————

7777777777777777777777

UE, \
\ / \ \
77777777777777 )
/ / \ /
/ - \ /
/ P ANy \ /
\¥ 4/ g \) (l \V 4/
4 \ /eNodeB; / N\
\ / S / \
\ / \ 2 \
N </ > =< \y
§
eNodeB4 /
/
/

N /
\, /
\, /
\ /

,,,,,,,

,,,,,,,,,,,,,,

KMREH)
A : eNodeB (JIWNEZS BB\ XS 8 RLF IT#
B IDIREWE NXBFILE

:OAM(@H&%%%&Z@%@?&%%%}E%)
cal: s BmEER RSRQ: Z2EES

eNodeB : &ii§ BIWRE
RSRP: S E{ESEWINE UE: B E

AE2 FETRMKESHITE

7777777

\ /
———————
/ \

\ /
———————
/ \

,,,,,,,

,,,,,,,

777777777

() BREDK MEEERTPBRT LSS
SN RREDE A EEENTDBEELS
B, BEETERHEN

AE 3 REREMEVLHIMERHNKFER



ZTE TECHNOLOGY JOURNAL

EEPPRCTIT T ] ta N

RUEE  ERRU BERN BRRN
T Teo N
W o [ mvacs ovsanE | <E4
/I X H T R ) ) B
- B ER
&
] CHE
H,
5
i o BHIER
: N:E
e H BT B /5 1 BE L B
ARG Ry it i i A2 B, ISR T 5 X il e A3

2 HETHRN S IMERE

o i 2 v BT 0 o AT A £ 9
AR, e AT1 4 S04 h T AT R 5T
i AT UM 0% A O T 3 £
F oI 2 535, 30 95 R 5 2
(NgiE S

21 EFREEZRMPEERNAE

FATHR B AE PR S s
FHBCHE 42 6 b i B X ik &
A3 AR P AT 2 AR A 28
45 B UL R 45 25 rp i P 43 AT ) B ot
W X35 PN AT T 3 AR R W R A
ENL R WM . FRATHE B T —Fh3h
BAL R B (AP) K H w:, B L
G AP BB B LAY sk HE AR
HUEXT AP BRI AP E T 43250 H
1 1) 2 85 p 1 sh A 18 R [ OF 5
F R 0T 5V R bR S I 4 2
JITRF I 1 e AE p DA T A e A R 2
SRR IR . 6 A P
PR AR I, 35 4 R

(1) 7 2% 1 — AT W X3 (A
T2 A NE) Y, OAM WCEE filk & A3 5
A 14 45 FH P O ik BB B (KPT) 254
L KR A AR A

(2) 5 W 45 19 H P KPL A 4 4 20
AL F G A R sl A AP R

FAFR P AT ey 26

(3) e I o0 &0 g 1) 2R 28 o o
PO AR AR /N T E TR, B8 fik &
A3 1 BOdE 19 2R 28 AT ) 1k B
22, B AT fioh S S 1) L Ak RE BEAT
B 22 S5, IR 2 A0 0T DX 30 BT K
/NI W 5 o SR TR PR AN 5 AR R
TR, 2o R n 7 v Rchy , 1 W
T DX 38 fik e 0 1) Al 1)
FFAE 22 5, 9 W2 AT 0T DX Js A7 7 /N X
i, EALIR(4).

(4) 52 BOP A7 fih e A3 FHAF 9
P BB AR R i D2 2, K A% 2R

e BTGB S, BT 22 fif PR [] L
Hh I P S RIS Sk 9 B
g &5 vp W P 2 BE BT IR (RB) o iR
BN IR W P il 2 v W
AN P23 B # — S RB, 0146 551> RB
RS D AR o FATE SR
18 1 Bk R A B2/ X 25 IR RB 23 T
SRR R TR R R
B Sl &gt BT LA SR B AT RB
AR T LR R R A
L= RN RN R L S
THR . AR A 3 Ak

(1) W E H I8 /N DX b B2 /N X
JIt A R 0 T 2 P B 23 TR RB AR A fi
e, RIDRE S BC 25 v W P

(2) F et 2 B 1 A A B2 /N X )
Z5 IR RB r BC 25 W 7, H bR R
AR/ X 2 e

(3) M4 20 B (2) B 7 BL 4 2R, 1
— TR b s P 0 RB 4 K
SR LU A A /N X B 3
RRLE P

3 FESMH

T s HAR D LS 0k E
TR . R TR B sk
WE 8 rn . W HE B X 0(1) KLk
7 4] L OE B K 2k 18 25 T B 50 dBi, B
X 4 (1)KL 350 L IE 5 K 2831 45
& 100 dBi , F R 2 I A AN [1] 2 7

H R e B ) ) 45 T
TN P T
HHE R ML —E ] i

% L BN ESH
KEE,J@HES‘%EPEM A(?EiSRP\RQ%O\X\Y)
AN B T B N X I
oLl YN \ WETANE \

|

22 ETEMEEEXWN o7 AP K KAPMNEER

2 2 8 DML ﬁnmgmgf%\wa

M ANX R R
§ - s g:}:%;é \g EM@WEEIP}
ﬂfﬁﬁﬂ’ 5 %‘%g@ﬁlﬁg*ﬁ ?Eﬁm{ﬁ%%ﬁ;?%%l\ﬁ ‘ i ‘
SN X0 e B KR ci=viels [ wrernene |
W R AT IR %,
I 35 1) 2% fife o 8T P A AP {51 RSRQ: 25 SBINTNE
SERTFRGEN. o | RSRP.SZESBWME  X.Y.BPHELENEALIE
EPFRWXEBWHA T ARG hEiENE TR

Feb. 2013 Vol.19 No.1 2013728 SE195F 15

15 RS



ZTE TECHNOLOGY JOURNAL

E 0 5% LTE-Advanced Z4H M4 B8 R A

| BENEER
¥
D2

S

i

\

V&R RS RAESHIRE

ABEHESHE SHRE

UsE=87)~ MXZRNX

NZ\XE 19 NI, 3 BX/INX
HIGB B H 500 m

RAEHT 5 MHz

FEMFE 20 dB

BPoMm By

B iR h e e

HE=3inEE  8dB
RAONWXAEINE BUEEBA
BIhHSAREIE 46 dBm
EDIR PR 0.5dB

EDiR AL 2 By B 80 ms

RB: ZRIRR

AE7 EFIM%M%E ik

1 BTN X

MR 2 T R 250k 1 o IR 5
Tk B — AT JEL 9T A A ik 2 A3
FOF P B KPTAS B 2H s A dls i)
LT gl A AP B X X 2 ] P AT o)
X B9 N RIEHH T XN
REVEM IR bR, th T HRATE R R
PP 5 b (B U ] 2R 26 B A
LA R R IS P R e qE] A] gy
BB il ke A3 SRR e 32K
Nt o P10 SR X 28 P o O 3
JEIF 18 75 T AT KR A AN T ) 20 2 4 B
FH P AL B A b e S ) 19 2% 3 4D A
fil % A3 ZF P g A AL 1T B
N o HEPTEI BE or A R TR A
ANDE A T 75— S B W) 3 ) g3 A AE
oAt /N XA 1 %, ST SE L T D
DX Ar e, H X 73 1w R A [8] 4 b
INIX . g R 8 T IE AT B
sEAAT, Ul B aE o % 05 il DUAE oA
TN BA R BLT , 6 b 2R 0 H
AT X dal A B O A

Hh U R B 1 5 B8 A 1A 12
AN o AITES Mk UL, B AT B E ]
NI A B /N X B 30N DX AR 4B
— RN e BT A . R BT

N /
———————
W \

N /
———————
/ \

7777777

5-50

E—GO L

§-70 __ 3
m-aoF,, k .
g 02780 —160 —140 -120 100 —80 -
@ AR 53/)\(X RSRP/dBm

RSRP.ZEESEWNIIE

AE 8 FHRAFESR R

AB10 MEAASEHRAPRASEE

3000+

2500

L 2000}

APECD

A
A

1500+

1000 1500 2000 2500 3000
ABPAIE (XD

AR MEAEHRRSHE

0.7
0.6 -

B

R

o o o o

Now s o
T

REWIN 15D

RB%
o
=

T

o °
T

|
o
=

5 1‘0
IS AP RBEE D

o

AP . & RE 55T

Il Il Il Il Il J
15 20 25 30 35 40

ABE 12 RETHMETEG S

Sy FATT T B 1 U R R 5 —
A, AR R 3545 SRR 4 R IR
- TE RB 19 3 A& v, /N IR 3 ok i
A8 Ak i 2R o f5 T B /N IXOF 2 7% it
O 5.03 Mb/s, Bl % 550N WA,
N DX 49 77 kB % 8 R I 1 i #)
5.36 Mb/s . X EEUEIT T8 12 1955 — B

AE9 RERETMIEIR &

18 1 B0 B R TR O 2k ) P A
TR, o )P g A% B 0k R A /N X 22
N BT (RB) 20 Be 47 P ISTHI P, 2
J5 R X B RB R IR 513

OXGERTA 1 6 2013528 1955515 Feb. 2013 Vol.19 No.1

B, ol 2 45 B AP 0 BE RB RS B
B, A T 19 2% B AR AR RE 1) — ) 42
Tt

P14 23 0 R T 4 A B B/
KAPE Ak AR O BrBe1: Ak
AT B A /NI R s AT, R



ZTE TECHNOLOGY JOURNAL

LTE-Advanced % % B M £& B i& L A -E

545
540

5.35
5.30
5.25
5.20
g 5.15

BEEEEAYERNXEY
Bt BT EBL/ (Mb/s)

5} I

BEAH

0 50 100 150 200 250 300

1.0
0.951
09r
0.85F
0.8
0.75F
0.7F
0.65F
0.6

BARPLH

ik

1 2 3 4
PiE PHE AEABHEER

BE:

AB13 BEERSERBL

NI A Kk 5.72 Mb/s s B B 2
RN T T AR R DX sk i B
TR L 78 A X B P e
A o N X ST TR 2R A i L
DU BT A S 25 /8 XA i R R R R 2
4.97 Mb/s ; By BE 32 40 1 JH BN X
KR A0 DL B — S e 45 1 2 5
J& BT A HR T DX 4 T LS 4B /N
X ST Jo gk % 4, (R R i T X e A
SECT R BN X B G B AR X
A Bt /N P35 e ki A A
T B B4 AR RATH /N
W A0 22 Bk AT JE 4k S 5O DL S
BN XSS Ak i, PR B 2 T
BB R4 o FRATH — A AR ORI
Mz R B P AE T W L e
W PR R . A BB P R
LB An 1515 7R o 2470 K I & AR
ZR L W P R 96% . B
KT, T2 AP S
AN ST T OCERE R, BT LU
FH P B b & AR R B T R
LR 3 T 83%. %’I%M&"%‘Fz&‘#ﬁ
S6 KB B P R T 93% ,

6.0F
58
256
=545
o 52
50
o 48
BF 46
S g4l
T 42t

4.0

1 2 3 4
biE RS HERE AESR

e

AE14 ERRINKFEFHELE

AE15 EMRARHESELLG

5 AR T IR T 5 B A
%Tm%ﬁ%é@*ﬂzﬁ%l\%ﬁ%,ﬁfﬁ
R il T W R I R 5 SR 9 HLGE
/N DX T P 3 BT /N S

4 HRIE

AL TR T RER LMD
Wr Ry 7, R il & A3 = P
13328, ARG 25 28 Fl P 19 23 A1 1) W A7
JC bW/ DX, A7 A SR TR B 1 T LA
T 0 400 7 L /N X9 o A [
PR T LA DX 73 5 9 ELAR s o IR R £
FORE L, B TR T AR B 1 b
HEERL R T AL SR A A N X
i 25 R RB DL A1 75 X 70 FiE 45 o 1B
3R R A A RB Y R S 2h %
PLIA B /N P2 ek i de K, &2t 0
B TR % B G T T R P A R
55 5T R OF b 2 /N X P i
JLPAE R . A @& AR o
FATHAL T 5500 B BL L KB 43 TAEAS
A T 7] #) ) 2% , Bifi %5 LTE—Advanced &
G5 S O R S A M 2 B,
IO FH 3 57 F 22 AN 55 0 =, R
w7 b A S H 2 R AR AR
IGE P

&% ik

[113GPP TS 32.541 V11.0.0. Telecommunication
management; Self-Organizing Networks
(SON); Self-healing concepts and
requirements [S]. 2012.

[2] AMIRIJOO M, JORGUSESKI L, KURNERT, et
al. Cell outage management in LTE network
[Cl//Proceedings of the 6th International
Symposium on Wireless Communication
Systems(ISWCS’09), Sep 7-10,2009,
Siena(Tuscany), ltaly. Piscatawaw, NJ,USA:
IEEE, 2009:600-604.

[3] SZILAGYI P, NOVACZKI S. An automatic

detection and diagnosis framework for mobile
communication systems [J]. IEEE
Transactions on Network and Service
Management, 2012,9(2): 184-197.

[4] AMIRIJOO M, JORGUSESKI L, LITJENS R, et
al. Cell outage compensation in LTE
networks: Algorithms and performance
assessment//Proceedings of the 73rd
Vehicular Technology Conference
(VTC-Spring’ 11), May 15-18, 2011,
Budapest, Hungary. Piscataway, NJ,USA:
|IEEE, 2011: 5p.

[6] FREY B, DUECK D. Clustering by passing
messages between data points [J]. Science,
2007, 315: 972-976.

[6] XIA Lingfeng, LI Wenjing, ZHANG Heng, et al.
A cell outage compensation mechanism in
self-organizing RAN [Cl//Proceedings of the
7th International Conference on Wireless
Communications, Networking and Mobile
Computing (WiCOM’11), Sep 23-25, 2011,
Wouhan, China. Piscataway, NJ,USA:IEEE,
2011:4p.

[71 AMIRIJOO M, JORGUSESKI L, LITJENS R, et
al. Effectiveness of cell outage compensation
in LTE networks [C]//Proceedings of the 8th
|IEEE Annual Consumer Communications and
Networking Conference (CCNC’ 11), Jan
9-12, 2011, Las Vegas, NV, USA. Piscataway,
NJ, USA: IEEE, 2011: 642-647.

INFSEER:2012-11-02

fEZ BN

B8, L RIPEE RSN
THRE FE2HRDAR
T&MBEARTADH
BEBEEA.

XIS, L RBPEBRZ LT
MEHRE; E2HROO
BEMBEHRERARDP
BB,

TR, L ROBEBRZEEH
B @B LTESIH, IEEESHR
AR, MRORERHE, H
BRFHLMEANT . &B
NEEEESRES. OB
%ﬁﬂ?%“m”}ﬁ@

A EEMENDNT
(TDD)%%H{AD SEENEN
wﬂﬂi%fﬁ% TEMEE
ARR A TDD BRI T
SR AN ZE M B A . TD-SCDMA K% 3 38 535 it 22
FEERAIAMILBRANLE TIE; BREE
#7%1@1% 180 B8, HD SCI 2 ARHFAIS T
387,

Feb. 2013 Vol.19 No.1 2013728 SE195F 15

17 OIS



l ZTE TECHNOLOGY JOURNAL

E- 5 400 T 4 T 4 o O 75 30 0 2 S A R

g 2B 2R 5

2 W 2% Y B 3 51 3

SELIES TN

Mobility Load Balancing Techniques in Self-Organizing Networks
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Artificial network optimization does not adequately allow networks to adapt
to future developments. In this paper, we introduce self-organizing network (SON)
technology in LTE systems. SONSs are involved in all aspects of network deployment
and operation, and mobility load balancing is a key technology in an SON. The load can
be transferred by switching users between different cells. In this way, MLB can
distribute the load in a balanced way and can improve network performance. In this
paper, a QoS—guaranteed MLB scheme is introduced in detail.
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m In this paper, we run a large number of simulations to find problems with
detailed mobility robustness in heterogeneous networks. We also provide solutions to
such problems. After comparing mobility robustness in a heterogeneous network with
that in a homogeneous network, we found that the mobility parameters in a
heterogeneous network should be selected according to different switching targets. By
setting different mobility parameters in heterogeneous network simulation, we found
that the trade—off between mobility robustness and system overheard should be taken

into account.
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m Heterogeneous networks (HetNets) have been developing rapidly, and the
number of HetNet applications have increased markedly. However, the interference
between network elements is still a bottleneck, HetNets is a hot topic in the study of
cellular self-organizing networks. In this paper, we suggest that WLAN and femtocell
should be applied together in the same practical scenarios and complement each other.
Combining WLAN and femtocell is a natural and feasible approach to reducing the

interference and enhancing QoS in HetNets.
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Dynamic Traffic-Aware Reconfiguration of Cellular Networks

PEDES:TN295 NERSEHE:A XE%HS :1009-6868 (2013) 01-0031-004

EER =4 uasuss, 28T —as U s8BANERE 5= (DTR), 72
RIERFHENBR T, RAKRKEIEENE, DIRRBYEWSE, B9 H
RS RATNARNDRIRE, RIE—EN S RARBENRA LR FIMILBE
(SE) BAK RS BNE(EE)TNE BES SE-EE Rl

BEME MENE ; L BNK; WEBA:; ERE; HIL

m In this paper, we propose a dynamic traffic—aware reconfiguration (DTR)
scheme that can maximize average system energy efficiency (EE) and guarantee
system performance. The system can be configured to achieve maximum spectral
efficiency (SE), EE, or hybrid SE-EE according to the DTR traffic load. The key criterion
for reconfiguring the system is the queuing model.

cellular networks; spectral efficiency; energy efficiency; traffic—aware

reconfiguration; queuing model
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Network Self-Optimization and Intelligence Based on Data Mining

PEDPES:TN29.5 NXEInEB:A XEHS :1009-6868 (2013) 01-0035-004
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m In this paper, we propose a self—optimization method based on data mining.
With this method, mass data can be processed and laws can be found for
self-optimization. We analyze call service prediction and show that using data mining
to predict services is more accurate than using statistical methods to predict services.
We present data mining technology that can be used for network prediction in a

C-RAN architecture.

self-optimization; data mining; C—RAN networks; baseband resource
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Software-Defined Network: Ongoing Network Transformation
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Abstract: In software—defined network (SDN) architecture, the control and forwarding

© SDN BE B 12 it 2 Fh il E AU P 45 42
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planes are decoupled, which abstracts the underlying network infrastructure from the BB
applications. This allows for manageable, programmable, flexible networks that are O MEBIMILERENENELERED
adaptable to changing business needs. Future networks will rely more and more on Bz —

software. New, dynamic software—defined architecture will be widely adopted and will

revolutionize networks and applications.
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Abstract: In this paper, we summarize the latest research and propose a general model
for a data—fusion system for remote medical care. Mainstream decision—level
data—fusion technology is classified as knowledge-based or sample—-data—based. Here,
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we analyze both of these subtypes. We also suggest that the least—squared support
vector machine (LSSVM) is the most appropriate technology because of its high

performance and efficiency.
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Visible Light Communication
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Architecture and Key Technology of a Data Mining Platform Based on Cloud Computing

DEDHES:TN393.03 NEiFEE:A NERS :1009-6868 (2013) 01-0053-04

REBSESTENANER, EFIEERARABSEENINTZRBOBEAE
MERN. NSRESETITENNEZE LS, 2 VE6SERNEBEZER
FROBEEESTY BH OBELEANIERD BORS BERARESLQ
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Abstract: There are performance bottlenecks and scalability problems when a
traditional data—mining system is used in cloud computing. In this paper, we present a
data—mining platform based on cloud computing. Compared with a traditional data
mining system, this platform is highly scalable, has massive data processing capacity,
is service—oriented, and has low hardware cost. This platform can support the design
and applications of a wide range of distributed data—mining systems. It can greatly
decrease the amount of investment needed by telecom operators and enterprises on
data mining technologies. It can also shorten the development cycle, speed up the
launch of mining services, and improve product revenue.

Key words: data mining platform; cloud computing; the cloud of data mining; massive
data
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