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Technology to Optimize Radio Access Networks: Self-Organizing
Network (SON)
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Abstract

In next-generation mobile networks, technology for a Self-Organizing Network (SON)
is being introduced to help new network services run economically. SON can reduce
the Total Cost of Ownership (TCO) of network operators by managing and operating
networks autonomously without the need for human intervention. Such management or
operation includes network planning, network deployment and network operations for
network optimization or fault management. There are some important considerations
for introducing SON: it is possible to migrate SON's functionality while minimizing
the impact on existing networks; the entire network can be optimized and not just
wireless networks; and SON itself can evolve according to the network environment.
The paper gives an overview of SON's concept, describes technologies to optimize radio
access networks such as automatic load balancing or radio coverage optimization as
examples of using SON, and introduces the system architecture needed for network
optimization.
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Fig.1-Network operation for mobile networks.
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Fig.2-Mobility load balancing.

451



\|IRx Y T — 7 ORBE{LET : SON

%o HRRAINL w VE(blE, T LIRRER A
iR DGR SRH L, JEAeIVDOT VT A%
(b9 % & TREMIT 2 RIE EE 5, [FIX (b)
&, EARIVDOT VT FAOEE(LORER, /13
Ly IMWIEMWD, HRICH 2 REHA 2 HE L T
WA EEERL TV,

( soNommr—x7sFr )

RETIE, FIROMAR T Y N7 — 7 b7z
I BS0ND 7 —FT 7 F ¥ ICDOWTRIHEKT %,

SONDEED xy b T—I7~\D@EHICE L T,
(D) BfEx Yy hY— I NDOEERE/NEL TS

(a) JEHJRPREFELRE

SONDE A

(2) iRy FTY— T OREIENE XY FT—7
RDRE L

(3) JRPUTIE T I=SONHAD = EAL

EV O =DDBRZERT S5 ENEETH S,
DI ENZENOMEZ RS,

(D) BifF3y 87— 27 \DSONDE A
K-4ICSOND Y AT L7 —F 77 F v ZR_R9,
NMS (Network Management System) “°EMS
(Element Management System) & > 7zBE{Z (%
TFEHEY AT LT, BT 72 AR EDFR Y
T — 7 BN EROIRTFEAR 21T 50 Ak D i b

(o) MERRA /S Ly Vit bk

-3 RS Ly it L O R B0 AT
Fig.3-Radio quality map before/after optimization.

BERTERY AT A

BB
QoE

RSP - B5AR

A7 xRy bT—=7

X-4 SONYATL7—FT7 7T
Fig.4-SON system architecture.

452

FUJITSU. 62, 4 (07,2011)



iRy b — 7 DB - SON
TR
TR
iR
“l!" LE
ﬂﬁ VAT s
) o £330
>\—_’—J’ ._J-ég ‘J"\
|IST7 VA AXa=Z45—v3av v 7=l

v hT—7

X-5 SONODERIA A— Rising SON”
Fig.5-Image of SON evolution - “Rising SON”.

B, o OMFRTEHRY X7 L & I3HAT
ICRRIE U TzSONY — /N THET %, BEFRFEH
VAT LN ESONY —NIE, T—EARX—=X%/ LT
T—R2DZWETI, FlAR, REE7I)VIY X
LOE#BEEE 53y NT—T7DORET— 2%
CiE, BIEY AT LTIEL, 77— 2 X—RIHE
WEN2, SONY—INSIE, TOT—XDFE
W, FlFEPNCT =220 L, Z
OFERIISCTHRBEL 7 IVIY A LEETT S,
COXI%E, BFORTEHS AT LET—2X—
AN LU CHEHETSEVAT LT —F 7T 7F vick
D, BEVATLCKRERFEEREZ 5 %L,
SONZEAT A EMNAHEE T 5,

(2) v hT—7 2RO
X-5/3SONDJEFET V2 “GH (Rising Sun) ~
WKL TORLIZEDTHS, SONDRERICEIL T
&, W, 3GPP& & DOHEHE CHEF 2 EE L
TWVWARESRT 7 A3y b T — 7 38 ASONZ &
BILTWLD, ZORDATy S LT, a7 3%y
NI —TOREET 7 ARy T — 7 \DEHH,
F 7z, FREEMICIE, EUURERRY -2 %
BTy P =7 2KICSONZEH L T <,
X, v hU—72KICBT S EOHEE
fRik%, SONZR—ZIC L CHHT % C & ZEKk
LT3,

(3) SONHADEE{L

eI, Ly NT—TDOEA LWL, *v
U — JESDEARE VR, SONT LIV X
LS LB IR LIzsh RS o niane & 848

FUJITSU. 62, 4 (07,2011)

EEN5, Xz, EHAPIC R Y FT— T RENE
BT LB EEIND, ZT T, EHPDSOND
(LR Z 2T U, Bt 77 )V 3V X L7 ph B
WKL CTEE B2, REb1—Xr—X0f
B REFEFEDBERE) BEET ST &M
YELLV, TOXIIC, SON7 IV I XLBEKE
HEAMICEEL TN THERERDSON] Dt
MONEETH 5,

¥ U )

C &

ARTIE, SONBXUZDI—-Xr—XE LT
DIEAR Y BT — 7 Ofg il o ] 7z kX Tz,
F 7z, BowbzEHTSSONDY AT LT —F7
TJF¥ICDWTR LTz, SONDE AICE L T,

BIfF xRy b — 7 \DOFEE % i/ NREIC LD DSON
BrermAL T T, By hU—Jick

EELT Yy NI ekemmEbl T T,
RIICIE U TCSONBH K EmELEE TV T e e
WO TN EETH S,

2 EXH

(1) 3GPP, TS32.500v10.1.0 : Telecommunication
management ; Self-Organizing Networks (SON) ;
Concepts and requirements. October, 2010.

(2) 3GPP, TR36.902v9.3.0 : Evolved
Terrestrial Radio Access Network (E-UTRAN) ; Self-

Universal

configuring and self-optimizing network (SON) use
cases and solutions. December, 2010.
(3) 3GPP, TS36.300v10.2.0 : Evolved Universal

453



EiRR Y T —7 ORE(LESN : SON

Terrestrial Radio Access (E-UTRA) and Evolved

Universal

BEEREN

454

Terrestrial Radio Access Network

HEB— it vpsu5)

I hT—=TV ) a— g VEREERE
ROEUC VR AFHED g

e, BEEER Y hU—27I1C#T %
B BT I e,

INIFEZ @pb z50)

TR ARy BT AT A
AR E /AN kS ST

BifE, BEhmEY A7 LB 3S0N
V) a— g YOMRH - BRI,

(E-UTRAN) ; Overall description ; Stage 2. December

BAA B<r sx8)

Fw T =22 A5 LR Ry k
7 — 2 ST RTRIEE IR

BE, BEEERy FU— 21T 3
P BIR TR

FUJITSU. 62, 4 (07,2011)



