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SUMMARY

1. Title

A study on the strategy of network evolution for enhancing data service

2. Objective and Importance of Research

o User complaining about voice quality of smart phone like a Call Drop according
to mobile traffic explosion which results from smart phone generalization and

boosting 2™ Smart device

o Making an continuous institutionalized effort, though it is hard to predict the
market conditions under the rapidly changing market called mobile Big bang

0 Demanding on efficient network upgrade and evolutionary strategy for
maximizing the effect of data traffic distribution and installing network capacity
which are early commercialization of LTE, expanding Wi-Fi zone, introducing
Femtocel, and enhancing the applicability of Wibro by telecommunication

providers

o Making diverse policies to attract telecommunication providers to establish NGA,
as the evolution to NGA is essential for enhancing traffic capacity which is
increasing network and improvement a fundamental method to solve traffic

explosion regardless profit and cost
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3. Contents and Scope of the Research

o Predicting and analyzing mobile internet traffic status in telecommunication

providers

o Reviewing efficient network upgrade for resolving network overload on mobile

data traffic growth

o Study on improvement of futuristic payment system

4, Research Results

o Predicting and analyzing mobile internet traffic status in telecommunication

providers

- Analyzing data traffic status according to service providers, technologies, devices,
payment systems

- Analyzing domestic data traffic increase progress and reviewing data traffic
expectation model using other countries’ data traffic prediction result

- Collecting statistics for data traffic / Verification and Network status/ Prospect

- Analyzing 2G/3G subscriber status in 3 service providers, mobile number
portability, LTE Plan, Payment system, OPMD and subscriber transfer plan etc

o Reviewing efficient network upgrade for resolving network overload on mobile

data traffic growth

- Reviewing traffic overload possibilities considering traffic distribution method,
Network efficiency strategy, NGA investment and Predicting the overload time

- Study on the efficient traffic distribution method and network evolution strategy
for capacity
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- Reviewing traffic overload monitoring in 3 service providers / predicting
network overload and implementation of 3 service providers
o Study on improvement of futuristic payment system

- Analyzing traffic size by unlimited data payment user and affect on traffic
overload

- Study on improving payment system for NGA investment

5. Policy Suggestions for Practical Use

o References for telecommunication tariff policy according to the change of

telecommunication environment

o Suggesting telecommunication policy regarding network upgrade strategy and

competition regulation

6. Expectations

o Inducing telecommunication companies to build efficient networks

o Preventing network trouble due to data traffic explosion, and improving

consumers’ welfare

o Inducing telecommunication companies to upgrade their networks earlier,

contributing a growth of telecommunication industry

0 Resolving network overload due to data traffic explosion, contributing a growth of

related data services and vitalizing data services market
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skl 2okt ol§ 179 AR ARE F 9l
& 0184150 Holy B AHgo.2 18tk 37

- Fair Use Policy= 4
Hre WAS) 98 A MEAD Be) el
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En)
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o] B
- 71% 3G "lolg FAIg SF5ANX % Fair Use Policys A-83tal U+
- 319 AFPAS] 7 F-l = Fair Use PolicyE -8 5(¢ll) Verizon (V]=) : 2}
FAISE Al FAlol= ¥ 5GBZ AHS-F A, NTT DoCoMo (Y+) : 34zt
366MB Z3} o4 Al 2447+ F<t QoS A|o)
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o LTE AWl AFS A% WEND 75 93 40 54 A8 2 39 9=

d A

<E 4-2> A} LTE S1F A&(FT 0[2HEN 71Z, 2011, 03)

2011 | 20129 | 20139 | 20149 | 2015 | 20164 A

- LTE A¥12 AlFS {3 55 71452 WCDMAS = thE ¥ o] wE
Wo A 83k, SAVIE Y dEE AR et A5 7] FEEE
L 7)1E YEYA A=ZgE 97 FF AR

- 23y, F5 AR S # o8 S71 Aol LTE HIEHAE A3 &

29 WA/ FAT/FAY) ALeE FHeNo} Fol Wk TR FA 3
o] £7hF

- R 2 VES £ 5ol gt An 8 Sl WE e, 5
Aol F FAH] FRE WE b5

o)
s
off
)

7] A%, IS UEAZ /W ool T 23 JES 29 3
|
:

olmg, 23 4F 37kl hE el WES vvjstel, B ¥ WS



74

Swebd, 7 27 4 W MEND 5 WY 048 Resel AEUE

'3
o
@)
>,
o2
o
il
o

& 3% g2 Teldt] LTE FAIZ #95H

T 27 w8 BN Q712 e e gaE s 2

o AEH LTE 8 FA4= Zv|Yd Ho 2 LTE Y EYJZ7} AlFste 12 714
2 58S neels), AAH 87 s 71E 2T WAL wo)

o LTE MHIAE AT 29 BAAIAZE §AF 8349 Alslo] 7153 wel,
A mAe G vn|E Ao R ot

O T

O 71}

o
—
=
fo
oy
>
e
>
=
=)
il
=
H
2
o
2

o

R
ofo
4
19
Lo
12
—d
E
M
an
=2
offt
2
o,
12
—d
2,
of



75

ojn
R

~
;OO

—_
o

N

oj

il



76

<dd 1> AFGAE gEEE 2 &A=
o SKT9 Hexd EY 7|&F A9 10%71AF(987H) & ‘1172 715 Hak&
80% ©]AF 7|A=E -7l 100% ©]4F 71X =L Aol “11.128 <= A7} 80%
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0 KT9 Aex9 Egjg 712 49 10%71217897)) & 11.7€ 7% 5318 80%
o1 FIATE A, 100% o1 FNATE Ao, 11128 A% Ak 80% ol
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o LGU+9 AeAq EdY 7IF 9] 10%71A=(690) T 1178 7I% Fo+&
80% 0]/ 71 AL -7 100%0)F 7|1 A =L -7 Aoz BAHEY oM, "11.12
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<23 2> F¢ 74 Holy §4 ¥4 8%

O s

o PCMag(¥]=r9] PCHE AN vl £ 217 =A100A 8709] 3G 2 4G UIE

920 o F2 %7k A9

< B3 Oy =A  UE=S3 >
BRI} ohY A

Atlanta/GA, Boston/MA, Charlotte/NC, Chicago/IL, Dallas/TX,
Detroit/MI, Jacksonville/fFL, Kansas City/MO, Las Vegas/NV, Los
Angeles/CA, Miami/Fort Lauderdale/FL, Nashville/TN, New York/NY,
Oklahoma City/OK, Philadelphia/PA, Phoenix/AZ, Pittsburgh/PA, San
Diego/CA, San Francisco/CA, St. Louis/MO, Washington/DC

- Rl iy UEYS

- AT&T, Cricket, MetroPCS, Sprint 3G, Sprint 4G, T-Mobile, Verizon
3G, Verizon 4G

< 4G Mul2 XZT HE ¥ AHE >

- 0|= W CHe| SAAIKRRIZE 4G oSS A MHIAE HMBste A=24,
0|=0| ALBSt U= SM7|=2 ME s

= VerizonZ} MetroPCS= LTE 7|HI2| 4G MH|AE MHEolD Uq20q, 12
H Z0i| VoLTE MH|AE M3 o

= AT&T2} T-Mobile2 3G UHIEKIE 7|HtS=Z St HSPA+E 0[275}0]
4G MH|AE MB35t Y20, AT&T= LTE Z|HEQ 4G MHIAE 24
{EFH M= oy

- Sprint= ClearwireE 535109 WIMAX 7|dt 4G MH|AZE HZ 0|0,
LTEE HIAESIY US

= CricketZ} U.S. Cellular= 29 S0 LTE MH[AE A|ZE AHEo|2t
gtal

M2 AlMA}el LightSquared= LTE UEQIZE F=3510{ Sprint,
Cricket 1t =5t At stuf, Futr Y EXMHZE F 3 GPS A

o =0l U
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Tothe] A=AlS A2ste] 6,000 PHL oS AAH

st 71 210 Al FE 54
- 10dele ERS olgdte] muld WEND FAS SYsigont, muld
AEU FAS BHoh F3sHA SAs] fste 11doe AEAE of&
- o] F287]°l Sensorly(MIERZ #2574 A/ ZF2) A /e £ =
A LZE oS &A
- F4 24¢ o) 3Evin 523 AE0R A3
-7t AN 7Fsd @ AR 1019 o) BT 107 olde) AGAA 1587
£4 274
<uEY3 ¥ =F AR T >
AL B
- AT&T/Samsung Infuse 4G, Cricket/LG  Optimus C,
MetroPCS/Samsung Galaxy Indulge, Sprint 3G/HTC EVO 4G,
Sprint 4G/HTC EVO 4G, T-Mobile/fSamsung Galaxy S 4G, Verizon
3G/Droid Incredible by HTC, Verizon 4G/HTC Thunderbolt
R Ay J|E
- HIRS SWHW AtZE JHX[0{, ADYRIZE/RI7|=7t =20 2
HESIZoAM 7+ wtE 2Eo| Z&tzEl 2E

- HTTP {E2=/UR2E &%
o, HItl2 xH|2 o] & A] UDP
- Alrde] A7) 2 HIES A 44 (consistency)

- Mobile Speed Index: TH2] 2 tid 5o tiste] 7153

A}

=
E

2~E Y (80Kbp/400Kbps) A4 4=
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< Mobile Speed Index A& X|E >
248 AR 73 z3
HTTP B¢ thegE £& 40% -
HTTP 37 42 &% 20% -
3Gol M9l HTTP t-ZE (144Kbps ©14) A& 20% 3GY ¥4 A
80Kbps (2.1 2) 2 400Kbps (HIt] 2) . B .
UDP A4 A% 10% 7 &4 1% v
400Kbps (H]t] L) UDP A4 A% 10% 7 4 1% w5

=4 4%
o (5&A9) "= FF5AH e S A (Pittsburgh, Boston, New York,
Philadelphia, Washington DC)oll thate] F2 =4 A3
Carrier Speed | Success Voice/ 2
Index (%) Avg | Max | Avg | Max Music Video
AT&T 6l 90.53 224 | 941 | 087 | 190 | 77.03 | 4159
Cricket 17 06.28 060 | 206 | 052 | 077 | 8665 | 60648
MetroPCS 29 76.83 128 | 410 | 084 | 139 | 7782 | 6691
Sprint 3G 43 7746 059 | 222 | 040 | 1.02 | 7954 | 5550
Sprint 4G 53 100.00 288 | 1046 | 075 | 094 | 5370 | 63.52
T-Mobile 77 85.99 365 | 1411 | 117 | 205 | 8386 | 67.38
Verizon 3G 54 87.86 076 | 249 | 063 | 1.02 | 9149 | 76.73
Verizon 4G 9% 94.96 885 | 1946 | 138 | 223 | 93.01 | 90.64

- Verizon9] 4G A8|27} 718 w21
AoZ Yehd

=,

- T 9 DM E AT&T)

AT wl
T X

A A7} 71

=

5

. T-Mobile2] HSPA+ WEY A% H| I Z

< Ao E Yehd
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o (FEAY) vy FeAFGel Ue & EAI(Nashville, Charlotte, Atlanta,
Jacksonville, Miami/Fort Lauderdale)ol] th3le F2 &4 A3

D/L Speed U/L Speed UDP Stream

Mobile 3G o
Carrier Speed | Success (Mbps) (Mbps) Vo';:}cuec/cess( #)

Index (%) Avg | Max | Avg | Max Music Video
AT&T 63 90.25 246 | 1297 | 086 | 130 | P75 | 7709
Cricket 16 90.79 0.61 19 | 040 | 068 | 8.00 | 8.25

MetroPCS 32 91.59 1.55 5.01 1.04 164 | 816 | 8916

Sprint 3G 35 57.70 0.44 1.82 0.34 066 | 6770 | 70.75

Sprint 4G 51 100.00 3.50 9.27 0.83 099 | 6241 58.40

T-Mobile 76 88.86 416 | 1404 | 118 298 | 7858 | 73.04

Verizon 3G 52 87.95 0.61 2.39 0.57 087 | 9329 | H4.19

Verizon 4G 93 88.63 997 | 3176 | 142 228 | 9545 | 95.95

- Verizon®] 4G AMH| 27} & TAJOA 714 WE A0 2 Yehd

H‘l

Al ] A= AT&TS T-Mobileo| HE £ 2 HYow FAug X
ZW| N AT&TZF 7 28 292 B

o (T "=y FYAG Jd= F8 EA|(Kansas City, Detroit, Chicago, St.
Louis, Oklahoma City, Dallas)oll thate] 2 =3 A3

. D/L Speed U/L Speed UDP Stream
Mobile 3G o
Carrier Speed | Success (Mbps) (Mbps) Voiz;cess(/o)
Index (%) Avg Max Avg Max Music Video
AT&T 65 9111 293 | 1113 | 087 154 | 8465 | 5143
Cricket 29 70.09 0.64 215 047 100 | 9086 | 8191

MetroPCS 24 96.67 221 6.30 1.60 222 | 9539 | 9724

Sprint 3G 36 60.24 048 1.98 0.36 067 | 70.02 | 5110

Sprint 4G 43 9712 2.28 7.38 0.71 103 | 6323 | 6941

T-Mobile 72 87.96 407 | 1523 | 1.03 3.04 | 6853 | 55.10

Verizon 3G 55 90.05 0.76 235 0.59 094 | Bl16 | 849K

Verizon 4G 89 74.58 1194 | 3768 | 147 233 | %46 | 8.9

- Kansas Cityoll Verizon 4G A¥]27} AlFE ] oo} 048 Bgole B3}
11, Verizon®] 4G AH|2~7} 71 w2 Aoz Jehd



o (MRAS) vze] Aol g Fa
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83

S A|(Arizona, California, New Mexico)?]|

Mobile | 3G . 131/ L A UDP Siream
Carrier Speed | Success peed(Mbps) Speed(Mbps) Vi S uccess()

Index (%) Avg | Max | Avg | Max N‘Elfsel(/: Video
AT&T 64 87.16 2.03 9.06 0.67 1.18 75.49 44.49
Cricket 25 78.87 0.52 1.38 0.38 0.75 79.22 6745
MetroPCS 31 87.29 1.65 4.55 0.96 1.49 87.00 7544
Sprint 3G 38 62.96 041 212 0.31 0.60 68.19 38.22
Sprint 4G 38 94.26 3.65 8.52 0.73 0.98 4249 65.98
T-Mobile 77 83.70 2.88 12.88 0.93 2.35 7837 62.02
Verizon 3G 52 74.00 0.66 210 0.51 0.88 82.08 67.05
Verizon 4G 97 93.13 708 | 2687 | 114 1.67 89.69 82.54

- Verizon®] 4G AW~V RE &=

AlellA 7hd e Ao R vebd

- EA 9 A Fof| M e AT&T7} 7HE E £ 28 B3 2H, Verizon®] 3G U
Ef)aE SEE AR g g0l FE Roz vehd
o (AEAY) Fa F2 H7F AR 24 Aol £351A] ke o Aol st
o 4 24 A
. D/L Speed U/L Speed UDP Stream
Mobile 3G 0
Carrier Speed | Success (Mbps) (Mbps) Vi .Success( %)
Index (%) Avg Avg I\ZI;Z Video
AT&T 89 68.70 1.95 0.84 69.64 56.98
Sprint 3G 50 62.25 0.52 0.37 7511 55.26
T-Mobile 82 47.87 2.08 0.87 46.82 35.67
Verizon 3G 66 81.89 0.69 0.55 87.04 73.79
- AT&T®) 3G 3 HSPA+ WIESIZ7E S59h A4 SR04 71 Holy 2

o2 yehd

- Note: = Yol 4G W E

A7 =9

19 3ol



o (A=) Verizon®] LTE UIE Y2} T-Mobile] HSPA+ 7|&0] ti=A]
Z WE $52 YR, AT&TY 3G IEY =7} B4 9 A go A 714

#4

(o

e 5% 2 452 1Y
Mobile | 3G D/(;/ﬂfp;ed U/(b;pe)ed [é?lfcessifjr)“
Carrier Speed | Success Voice/ '
Index (%) Avg | Max | Avg | Max Music Video
AT&T 63 90.20 244 | 1297 | 082 | 190 | 7945 | 51.28
Cricket 2 75.85 060 | 215 | 045 | 100 | 86.09 | 74.66
MetroPCS 29 87.32 162 | 630 | 107 | 222 | 86.61 | 79.07
Sprint 3G 37 65.14 048 | 222 | 035 | 1.02 | 7131 | 4875
Sprint 4G 47 98.14 299 | 1046 | 075 | 103 | 5657 | 68.67
T-Mobile 75 87.13 370 | 1523 | 1.09 34 | 7698 | 61.06
Verizon 3G 53 8541 070 | 249 | 058 | 1.02 | 9013 | 7825
Verizon 4G B 8741 948 | 3766 | 135 | 233 | 9B.65 | 8649

- Verizon LTE A|Z=%lo] AT&T, MetroPCS, Sprint, T-Mobile®] 4GE}= ©]&-C.

83hE Vlent 44 W 3o e

254

N

=

of
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[] Verizon Wireless

o (G weh '11d 2¢ 3Y o] % dloE Zdl| 7}

[e))]
H
Efa #HH3H(Network Optimization) ¥ EEzF =8 A|28|(Throttling

System)= 2]
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o & W& Wt Verizon®] 9549wt 7k9d2} = dlo]E] #(Throughput) 71%

9] 5% olule] BRI L P12 A
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- -8 (extraordinary) AH&ARE T2 08 ARFEE AREAS AL )

AN
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[] China Mobile (Hangzhou)

o (F#E Weh 109 7¥, MEE HHE] A2FHOZ Huawei Visualized IP
network O&M Solutions ¢35t Zuldlg Uz} 7198 VPNs 25 g
- ABA) =715 (Monitoring), A3l 2 7] (Troubleshooting), X%z

(Maintenance) 3 WEH A 54 AR 3 75 & AT
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- o]& Fall VIE = A9 (resource) T gHA|(Threshold) S AAIFO.E 73

o3l shelat 4 Qlerz Az B4 A d3d 2o
[] SingTel

o (&2 M) SingTel Networking Monitoring ServiceNMS)E 53 &g =H,
BEY 7199 YIE$ =714 Global Delivery Platform(GDP)S 53] 4]

O U EHA ¢ MHe ZH=(Monitoring) % EZfY FHEAS T4ACE #

o (A eh) B Al2EE B FHEE Bdd ARE BAste] BAZE A
717] Aol AA NS shs AzdoR g Are 2ol xEE 53 4] 4
1, o]837] HEE HEdte] &&

- S 5ol AAte R MEQA 4% 9 ¥ BAE I8
A ¥ (jitter) 5 FEES TF)

- GDPE 53 3-&Au2e] EfgaF 5o JRE F3a A&H 02 SLA

A HES =4: 374 FHthreshold) S A3l o]Z 7|F 0 ApHAZF O

2 /755", GDP X85 53 %R (orange) ¥ HAE&F 22 Qg

Fo(red)] GAE F2ES & T U=
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2. 7
O w3z Al 4|

o (&%) A= T vESAS ] FEHE B B A

2] Al2ES ] B sk

et

o (SKT) A7 F4 HIES A 7HAIE 13 NMS(Network Management System)
= Mdstel(F 7159 gy AlLE ) A B FEEA &8
- HESD 2], 917182, N-WACS 9, BHaA, A 97108 59 98
T3
- N-WACS(Network Warning & Control System) : WIEZ A F-3tol| thsh
RiskE ARde] o Sato] th&-dh= A2

< NMS MU FA &g - SKT >

NMS HE% +4

o S -

—‘ ] B Pl;a | S

p Hrie

H '-\ oy [ad -r'g &
:-:T2 ;_I._': ‘L_"E'*l_: NMS 31 }
M 5 31 T

i

L
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RErR+alchlE

U_L

o (LGU+) FM HMIAUZie|A|AR! INMS(Integrated Network Management
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