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A E 2A3Fs= SON(Self Organizing Network) 7]
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SON 7|42 20061 NGMN(Next Generation Mobile
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SONS Y9 -8 A|Alo] ZAn S H85]0]
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71w, HEYE 280 AltEl] A FHARE 4y
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= HHglehe A 22 3KSef-Optimization) 7]}
Folg "AskaL Htshe AF HH(Sdf—Healing)7|
S YE,

3GPPE HIEHA o] ti-58k= SON 7|es A%
Hog ALl 9low, Rel 8 ANR(Automatic
Neighbor Relation)?} Automatic PCI(Physical Cell
Identity) assignment®} 70| LTE 7] R|=F AHH| 27] A
Ao P’k SON 7]&, Rel.9%= MRO(Mobility
Robustness /Handover optimization), RACH(Random
Access Channel) Optimization, Load Balancing
Optimization, ICIC(Inter—Cell Interference Coordina—
tion)2} o] Al 8§ Fofl AeHow YEYIE
FASP= 7|4, Rel. 10& CCO(Coverage and Ca—
pacity Optimization)2} elCIC(Enhanced Inter—Cell
Interference Coordination) ¥ Energy Saving®} 7]
4% A(Overlaid network) $Hdol A-8== 7,
Rel, 118 Load Balancing Optimization, Handover
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Y| E QA (Self—optimizing network) 7]&2 4731}

Il. 3GPP Self—Optimizing Network 7|&

27} 243} Y E QA (Self-Optimizing Network) 7]
&2 A2 8 F o AR AE s 58 A
HoFHA AR g9 Ha A
o AJ2H B geh|EE 27gste] AlARE 2
AoRto mm Y EHAT} 4 o] d5= FAlsk=
5 AQgit}, (" )& A7F 2H3 YEQA 52 A
U] 2.5 HojErH3],

- 2R AR B S Biio] upet Hus

=
i
N
=
o
it
>,




I

Monitor input data

v

Analyse input data with Optimization Algo
rithms

il Yes ______.i.______
- _Meet the targets? —
}1/‘ MNo

‘ Execute comrective actions ‘

l No
| | Fatoack may be
I m stab —
s system status be ~ e

tter aiter the comrec

. i the system to the
—_tive ecl il .

live ections_exec previous status,

lon'¢ l/ Yes which is before the

corrective actions
[One time Seli-optimization procedure cnds‘ executed.

(& 1) Self-optimization ™ =2|& &M=

He i mUHDE AL

s E LEEEL B EER DL
A28 -8 B3] RtwA) SHe Aol WS
W Aok hmels e A

- A2 T wrebulEpghe 2

- N2wl sheple] 2o WA Ase AEE
sk, %*47:‘401] mrﬂ} A48 240 93

el A Sold
A7t 2215} Y=Y 71 AT 8 ol A2
WA SA5P] SR, Al SRS A4dos

U slar #2]sh= Self—Optimization Monitoring
and Management 7|5, 14 7|2 7F 249 #
A|51= LB(Load Balancing) Optimization 7|5, HO Al
& 2]43}6= Handover parameter optimization 7|
5, ol Al 7t 7Hde 2|4881= Interference control

715, AR S5 GASHAL 229 A A9t A5

& Al83= Capacity and coverage optimization 7|5,
Y s eI FE RS MBI RACH
EY eof s th=2] SON 7]
T HA WA= SON 75 S5 Al
oJ5l= SON Coordination 7]'5-2.& A%},

optimization 7],
501 &Al

1. Self-Optimization Monitoring and Management

27F A3 mUEE 2 3e)(Self—optimization
monitoring and management) 7|52 A|2#lof L
H 27} FA3}; Z2AAASS BUHYsM] 419 A
HE -84 A Alssh, -84 A7t 245t 244
TP Alofe = Q15 5 83h,

A7} 245t mUE" 9 e 7] 2|25} gl
EIZRS HASHHA HAISH= SON 7155 71 5L
sfdstaL, sidEA] o F& e Harlth, ol
98l SON 715 &= sdsh7| st -84 F3=
golsh, 71 AR S vt Aok

- 35 2 A SON 7152] 449] 44

- SON gpzle| 7ha4] g

- QAR B B wekolel WA 34

- Aoshs ko] Je A

- IRPAgent(Integration Reference Point Agent)o]|

A SON 7} & HiL

2. LB Optimization

LB(Load Balancing) #%2KLoad Balancmg Opti—
mization) 7|52 U AE 7 EfY BEE HEE
oA Eufistr] Sl 2333t All(congested cell)©] Ex
=5 A o] o) Q= QX AER ARHlE Hix

2 git}, ojuf AE 7 EES o]Hsly] gk o

2 AMERE HO 3 315 FAsfsfof gt

A AE 7He] K2 Ao 7] 2 2 Kol

2} Overlapping Coverage, Hierarchical Coverage,
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(32! 2) Overlapping, Hierarchical, Neighbouring
Coverage[3]

Neighbouring Coverage® S5 EAJof wlet xd
3l LB 243} QuelZ Mgl a7Erk(1Y 2) &

).

7. Overlapping Coverage

27H4 5 det 2719] o] A= FH=o] A A9t Al
39S AU Adh= ASollA Z Aol A
2 goo] SIxg el Edige A A 52 A BR
2 W4 (Load Balancing)©] 7Fssith, onf 2=
WAS Sl =2 H(Handover) 7158 ARE3ICH

Lt. Hierarchical Coverage

4] ke =1719] o] M= Zstel, 2 4 B}
4 A oJ3) 93] Holdl ARlolA, A B Gl
ST RE T Edme A AR 25 B4 ol
SRk Aol 9113 Tk A B} FHE $fAlo] o)
= vhur Soflo] ofs) 4 B 2= el TP,

Ct. Neighbouring Coverage

2719] Q1gh Al A9t Al Bo] EXR| o] T ==
ollA, SHE Foll X o ExfjEe A A &
24 BE 2T WigAJo] 7ksalt,

LB A3} 7152 AlaglolA =8¢ 5578 B4
B (Actual rate)2} &FA7E Aot HxgHTarget
value)& H]iLato] 2|23} Al =8 AR s é@fﬂ
ot LB HAsh= SAAREIL 7SR 2
o, FAYE oS oh3at 2t

- 2Cof BE RRC 9244 Algf vl

74 FXSASTEM 298 6= 20149 12€

- 2Eo] #E E-RAB A% Aluj vj&
- 2tof IE RRCAZ HIAA A Hl&
- 2tof 5 E-RAB H|AA a4 H]&
- HO®| &g Auf vl&

LB 2% da1g]&& 7]A]=HeNB: Evolved NodeB)o||

FRET WSS 2ol mh2A 4837] 918 714
FEL X2 AdHTolAE B F1HOR(1~102)
ok 5%, S1Ed Fa} 4 A 49 a9

3. Handover Parameter optimization

HO ulzjn|g] 2A3HHandover Parameter optimi—
zation) 7%~ HO Ay 3145 Zo|3, 5223 HO
2 QI VIEA AFA9 BlaEA] AN sk
AL BRE G} HO ATjE osli e dolow
= Y& =2 HO(Too Late HO)', ‘U5 wW= HO(Too
Early HO), 2= Ao & HOHO to wrong cell) 7}
lom HO mfehn|e 243} 24 gl HO Adf 3l
= A 02N HOR HAYsk= ARAL At 54
AeHE WA,

7t 42 =2 HO(Too Late HO)

o o557} HO wRehulElgh 24olA o83t
SR w7 ol Fsto] AR ASA7|7F v
oFafl Aefell A S FF A Al(RLF: Radio Link
Failure) /2ol A HOZF @4gste] HOS Aofsk= 45

3 Cell Ay — radio link failure Cell B

Due to fast movement and inadequate HO parameter setting,
Ue leaves the source cell coverage before the HO is triggered

(a3 3) U8 =2 HO



fCe'A x=HOmiwe  CelBEE

Island of coverage of cell B inside
the coverage area of Cell A

(3 4) U e HO[3]

2 AT 5O meA Y /5ol gtk

AueA] HO AHufiel dg= Asi(RLE)7F iAyst
© B9E HE EAeA B ZksAdo] JEH(CE

FX).

&
jutal

Ch, 2=l M2 HO(HO to wrong cell)

UEZ} Al AojlA] 013t Al C& o]%55lA|9t HO e}
nEjgk 274o] 2| 43t=|R] ¢rota A A7} Al BR HOE
Qs FAYA AT RLF)7| HAstH, 35 21
S Faf Al Cof| AZHH(TH 5) 7=2).

® - Ho friggeming

Cell A

Cell B Y

X = radio link failure

Radio link failure due to unproper
HO parameler seffing between
cell A and cell B

(a8 5) HRE 42 HO[3]

Cell A

®=Ho
triggeming Cell B

(T3 6) SRS HO Y ZA d[3]

HO steba]e] A3k HO Aluf 4= 7449} HOR ¢
S UEQA AFAS] HlaE2] AR 24 Ato]9] Hgh2]
g Edlo]t @5 el x| ofof gitt,

HO sefnle] 2{2gt dare}Ea AlLgloA 5%
HO Algj v]go] £-Jz17} A o8t B3 ZHTarget value)
Hrp 29 HO sfehn|e] 2Ast dare}ES AJAbEm,
eNB 5-& EM(Element manager)oll S+8%1, W)}
= 240 wEA| A-8517] f18f X2 ¢lejH|o]AE Fal

71315 7bo] 1l s e,

4. Interference control

ZHdA oY (Interference control) 755~ A& HIES
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ITE /\]/\Eﬂoﬂ/q Hblgo}‘— o] ZAA) Z_PUpljnk 5‘4 Down
link 7M 93& cheat g,

7} Uplink inter cell interference coordination

A AE AR S ohg A9 Al BE AHAR §}
=9eB H*z AN fIAIsL, SRt EH Al
JRoA, T AZF A AR SR vl =
LP A BellAl =4l 7hsshe, W B A B
2 253 WA A Bot Q1 A Aol M ¥t
o, ofu) A AL SAIEH A5} B Aol HEE
W AL 50 9 BRYE (NS T

so
S QloBE A £AS BASHL A A A A

Interference

*:F]

Cell A Cell B

(A& 7) uL* icicl3a]
*UL(Up Link)

Cell A Cel B
(2 8) DL* ICIC[3]

*DL(Down Link)
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5. Capacity and coverage optimization

S5F 9 #E]A] A3HOCO: Coverage and Capaci—
ty optimization) 7|'s~2 T4 HIEF A X2 2] #
HER|et §F Al HA = jit)

£ B AP HHshe AlLd S AR
2t Ego|e 225 qiesfof st eHERStof W=
thgal| Slaf 27180 2ayElojof g,

Yl=9Ia A1) A e setule AR Ui Ao

oA ZulEA] B 5 5 glov] Ak &8 5o
& 9 AP A HH3HE F5 240 atE AH

12



22 & o= vt Ak

7. E-UTRAN Coverage holes with 2G/3G
coverage

9G/3G YIE)Z0} FHalo] AL LTE YEY=S
HAMoR sl AH(Y 9 B) LTEE Be
7] 2] Zo] BhAYEE 2= glom AH|A 2|4AJS 93
HIH3} inter—RAT(Inter Radio Access Network) HOZF
HRAEITE 000s A YIEYA dollA o]eh e
BEAAL A=A o7 dhAsk s de 5= 9lojof i)

Lt. E-UTRAN Coverage holes without any
other radio coverage

2o TR YEYIS AAMoz 42
LIES %o AuelA) Eol Wy 4 glo
#H5), A & ool Ak ekt 000
L =9I Aol ojoh B FR| EAES AEA

O W 4 glojok et

Ct, E-UTRAN Coverage holes with isolated
island cell coverage

=3 Alisolated island cel)2] AAIA Q1 A 2|27}
AgE A Awz|z] Ko} 2lopa] AW R] (29 11)

2G/3G/Different freq of LTE @

b T

Coverage of
LTE

Coverage holes
(& 9) Coverage holes with 2G/3G coverage[3]

T T e
of E=UTRAN
Coverage holes

(23 10) Coverage holes without any other radio
coverage[3]

Actual Isolated Island Cell
of E-UTRAN

Coverage holes Coverage holes

(& 11) Coverage holes with isolated island cell
coverage[3]

Hz)o] WAISH= 49 (00L 4502 Auelx] B
3lobA] Z|2{sfafof e,

2t. E-UTRAN Cells with too large coverage

LTE 2847} SR olA 1-85F Aulx Als=
ol =2 LTE A& AR LTE Aof AA) 7
‘ﬂﬂXVP AZE AR HeE ARHA SR oA

& &= AT 4 th(@E 12) =x). 0C0= A
Z /gx]% LTE AH2|A|e}F AlgE A A 2717} 5
013}5§ }_xﬁHo]: z‘s]—l:]‘

85 9 Aufel) 225} 7158 Beold e 5
4 AR, 7% A5 24 A, A7 AR, 2UE
Jwel MDT(Minimizing Driver Test) %5 HE %
HO 9l A% 48E Zlike 25 oina 270
¥, 23} Bashe Rol P2 Downlink trans-
mit power, Antenna tilt, Antenna azimuthZFe 274
sjo] =jstalcy,

FHIER 45 9 Al 245} ATelEe DU
(Domain manager)o] 43|51, 8% 2 7|2l x) 24
5} 4ag FAhz) AgEE 85 9 Al 24
5} WU 753 38 Aol 7)) Aasict

© Actual LTE Coverage
; © : Planned LTE Coverage

Overflowarea Overflowarea

Ak

(32 12) Difference between actual and planned
LTE coverage[3]
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6. RACH Optimization

RACH #Z3SHRACH optimization)
sto] wh RACH /gl H=is Aﬁ}n]ﬂ ﬂiﬂ 7+
o8 2Asto] RACH #HgoA W¥sk= 35 2
Al o5 WS 2|43lgko 24 RACH Access 35
E& INA AR Faslehal, 1Hds S0l A
< H3EE Q)

RACH #H42 & A4 A|A(call setup delay) 2 HO
A (handover delay)¥} -2 ARSAF AlE F43} A
H HEYA Aol a7t kS nlRieh &5 74
RACH:= 3 A& ARz} dAA AdlE Z7)sto]
T ARARE AAA7|AL Ao e S o 9l

oﬂ,

=

oo WY s sletule A28t Fo) A A
B Aol
RACH 2|3} &12]Z2 eNBof| 13 5] 1z, Al2 o

A 3% RACH 574];‘45(31%‘51 RACH Zz|%¥E )
£ &83fo] Access probability -2
probability7} &GA7} Aot & %k(Target value) 2.
o} 2ko ™ zko RACH &3} 7158 ARt} w3t
clape ol E Aol 245 RACHS 4

352 Access delay

7] 984 RACH FA3= 71802 HiEsle] 4=
sfojof gk,
7. SON Coordination

A A “Oﬂ Flsies SON 7lL o] S& B2
S vl HASL, o

—]?L 251 A
= %E Eliss
ole] SON 7|s50] e HEHA 4 mtzto|

B g WA AESH A9, FU UESE A
Aol det %5o] WSl £847 aTske At
FES ARl st

o 572 ek ol e
SON 715 52H& TH2: SON 7)) 9% )2 4

M29® Hez 2014 12€

Network paramelers | Antenna Para
(TH, Azimuth)

(73 13) SON 7|52 HIEYT 249 AL[2]

et olE Fol, CCO 715l Ae]A] 2&3lo] wet
NR(Neighbor Relation) AHES 2Asld, ¥4% NR
g = HO wetulg 243} 7o FaF v 4= 8
o}, (2% 13)& SON 7|53} HE= =
Hojgo

&A= SON 715 &= WASH] sl 54 A

of gk A& SON 274 7|50l vlg] A4 4= glo
™, SON 7} 7+ F=°| W7 Aol S o 7]
= WA il s R S5 99} s (Con—
flict detection and resolution) 7|52 $=343tc},

SON 7§, 7= ?—TﬂE]‘— Hx]oﬂ ula} %Eo F2

o

l r

olr

- SON 7F%50] B 24 ol El Y= 4
% 7 o} EASH: S AT E

- SON 71%50] B 24 ofi El Y=Y 4
5 7H o} RS EASIE 277



- SON 71| Zsh/m|aysl/aA S
- £7 SON #919] 34/9A) Fe/¥7
- £ 74 setolee] W

lll. SON 7|=7He S&F
1. Qualcomm®| Ultra SON

Qualcomm-& 23Al Az BQdt Ay} 1=
2l& Fol7] S8l UltraSON 7] 7siaion o]
7lEe B3 EY 0l Seo] SRS A aE
HoR NG A AT BAL PN Ao
7|esaL A,

* UltraSONfM A d3k= 8. 7]<=(5]

= Automatic PCI selection

- Automatic neighbour discovery

= Frequent Handover Mitigation

= Robust mobility

- Backhaul quality aware load balancing
- Tx power management

— Resource partitioning and coordination

- Load balancing

2. Cisco?| Quantum—SON

Cisco= 234l 24312 Q)3 o7 Wl 3-8 Aso]
710l nldsls A Xesl= @Al Real-Time
Diagnosis, &-84F2] 714 §lo] Farejgo] Ag2os
HEQA HHE 2Ask= DA Automatic Adjust—
ment®} 225} =P Ato] wpe} WA A A= =7
52 M= Ak FH[5k= ©HA|2] instant Feedback
9] A= ?“*/%Oéﬂ% Quantum—SON 7|2 7
ettt s3dEd AR 85= Quantum—
SON 7]&9] =8 E4 3 theat ZeHe).

- BEffective Macro Offload and Load Balancing

- Hand—In from the Macro Network
— Neighbor Management

= Scrambling Code Optimization

3. AirHop2| eSON

AirHopt= 20124 69 TIAF TMS320C66x] Z|25}
% SON A EQjo] 7jHkS Hhatsiglon, 20144 69
Broadcom®] BCM617xx Serieso]] F+&% Radisys@]
LTE TOTALeNodeB &F40j4 F2t5k= eSON Suite
Release 1.0 7l 233 ATH 7).

eSON Suite Release 1.0 7|&2 diffea Ax|&=
2ol thssk7] ffall, Al ARAel e 2
Sstal Al2glo] HA7F dREH Asom 250l
HEA B 7)50] s2kEm, daRtoz YEA
£ FHgsto tAlS 2 S dElekal e AAL
o= AAEU o] 7leZ 3G A vIEYA
Ag3stal, LTE mE=Al ZSiEollA AlIskoi.
eSON9| =2 7] thaatt 2,

— Self—configuration

- ANR

- PCI and conflict detection/resolution

= Multi cell interference management: small cell

to macro cell, small cell¥} small cell

4. Cellwize?| elastic—SON

cellwizer= RF A&7tes 5208 UEHA 249
e} FAsH F2lek= dastic—SONS 7Hat4i.o,
B Alca‘oe]—LucentsS’—} galo] YEQA 7ME} <l
22}l CloudBandof|A A%t 7152 SRIFHo 24 AL
Efofot st=go] 1+ F54 % AASHL -84 &
Fale YEYA 3719} 52 wW2A =310 Al

HIEG

311 OPEX H]-8-S A73K= dastic—SONS

oL waEsioly,
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Pedformance [ | _ _ __ N\ o _ _ ___
Counters, Parameters,
MNams, oo o ommemen Guidelines
Notifications

D g T

1
I
|
| eNB eNB
I
|

LTE Access with dSON

(22 14) Generic Hybrid SON Architecture[8]

5. SCF2| SON API

SCF(Small Cell Forum)2 th2 Az AlollA 334
2GS0 FEshe YIEYA, HE SON 750 &
She HIER AL} a2l Aol FHE YES
94 SON 7|52 &2 or sl flsf 35>
2 ARE3H= SON APIE 7t Qo (29 14)= 5t
o|JHZ]= SON %5 HolFn dSON(distributed
SON) 7]%-2 eNBejl & %12 ¢SON(centralized SON)
& BEA|LE} o] 2FAl oo A FT

SCFellA dSON} ¢SON 7He] Hwehs 918 API
S A9Joh= SON 75~ thaat 2t

= PCI Optimization

- ANR / Neighbour Management

- Mobility Robustness Optimization

X

— Mobility Load Balancing

— Power Management

= Interference Control and Management
— Channel Selection

— Backhaul Management

= Frequent Handover Mitigation

- RACH Optimization

— Energy Saving

v. 28

sadllAe HY o EeiAle HEND HRlE ©

80 TXISMSEHEM HM293 6= 20143 12

w3telr] Slel vIEAlA AEAos S| KPIs
(Key Performance Indicators) AEE £ 9 EAls}
a1, Aio]] wpet A2 HHE HAsto] Al2"o] g
2|A o] Mulishs Algshes XYk A7h 225}
HERA 7|7} SON 77§53k 1hds] 2vlst
et
J&3t Rt Al 52719] Adlse] §
SR A YE oA Feet
£ 8l Alads A f HeElshe
oug 7|Aa AAHORE Ei= QA
il 7140 7 2l #asstst
3 7R §FE SHAAM YEHNR 452 A
S}sh= SON 7] AR Lefolt,
warollA] 7Rt A7E HA5}E YIERA(Self—opti—
mizing network) 71&2 2L 4 HIEYA 7|e 9
7L B YIEQA 7]} dAAlste] M3 o Bl A
= oI5 EAl UESAAN UEHZE A&2 0= e
stol Ajtel ke Hasieln, il §AH18L
A, 2qio] TUER AAEe] B4 7
7t SPgEl A EYadH dEYaS Besh
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ek 4= Q= 255291 SON 7|&aA+7F Q7

oto| Hz

ANR Automatic Neighbor Relation

CCO Coverage and Capacity Optimization

CoMP Coordinated Multi—Point

cSON centralized SON

DL Down Link

dSON distributed SON

Eicic Enhanced Inter-Cell Interference
Coordination

EM Element manager

eNB Evolved NodeB

HetNet Heterogeneous Network

ICIC Inter—Cell Interference Coordination

Inter-RAT Inter Radio Access Network



IRPAgent Integration Reference Point Agent
KPIs Key Performance Indicators
LB Load Balancing
MDT Minimizing Driver Test
MRO Mobility Robustness/Handover optimiza—
tion
NGMN Next Generation Mobile Network
NR Neighbour Relation
PCI Physical Cell Identity
RACH Random Access Channel
RLF Radio Link Failure
SCF Small Cell Forum
SON Self Organizing Network
UL Up Link
e
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