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ABSTRACT

This paper focused on finding a cost-effective LTE mobile network design methodology, suitable for
socio-economic circumstances of developing countries. Developing countries have different requirements and
circumstances compared with those of developed countries that had deployed LTE networks in advance, thus a
differentiated way of design and deployment methods are necessary. This paper analyzed LTE design-related
attributes of developing countries, identified relevant technological requirements and appropriate technologies, and
suggested design methodologies. These suggestions were verified through the case studies of several developing
countries that a Korean telecommunication company (Korean telecom company A) had participated in the LTE

design and deployment for future reference by other developing countries.
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B9 4% LTE 28] Z7)ol slglele 2l
gepoz Al W) Sheg $13 % 23070 Aol
Z QAT 7} AL x| 1007] Al EE A
Halel Bl % St 7|1 FAE RS) B SFUA
& A g3k

E 5. RS YAl o} o= =9 W
Table 5. Down Link Throughput According to RS Power
Boosting

Reference DL
. Tx DL RS Signal RSRP
Bt Power/Path | Power Boost| — Power (dBm) T]trhﬁ;[bug:;;)ut
(dBm) P
0 (Default) 15 —84 12.1
3 18 —80 10.2
20MHz 40W
6 21 =77 7.0
-3 12 —86.5 16.1
E 6. 7% A 2 A dodE 24 o A
ERCE!
Table 6. Coverage Result under Bandwidth Adjustment
and RS Power Boosting
Cofizition Effective Geo. Coverage Population
(Km?) Coverage
20MHz Bandwidth 9,398 (42.4%)
10MHz Bandwidth - Ny
(Default) 10,099 (45.5%) 56.2%
10MHz+RS boosting p
(3dB) 10,788 (48.6%) 58.9%
10MHz+RS boosting y = .
(6dB) 11,460 (51.7%) 60.9%

o] Az}, 3 63} 7] B FHA M AFA} o
5, AP 58 Al9)EE widel Ag Afu|s vk
71E 42.4% 14 51.7%7A] FlEd 4 el o
71+ | 715413 (RS) 3 S5l 3} dj9 %
A ¢4 7499} nlasld - 9.3%2] AR]
S RolFw girk weby 71E AE &
wRAlo|ul g 24 WAl 7]x]=re] )
o] Z7HAQ1 A} 9lom NErelA

LTE 75485 47kt 5= sle whilelzta

(

f' 0_1_4
oﬂ, “”1"

i

o T
= o,

4

o - L mlo rlr

r
it
i)

4.4 TDD &A1 ZH HMIA A

4.4.1 2™ 7|X|= 2|AE (Neighbor List) &

At

N Ca VAIE] 71R15 AAel| 718F 3le]
T8 712 A ARl e} 2o| 7A=Y
Tt A]e] 22 Aejslglon FEE L e A
o W £ 73 gkl

A 7127 H~EE F3 F 7R (Serving)
A 71721 (Neighbor)®] #=l& 4AH&E3t 2=, % 8
¥} ko] 10km oAellA] Q1A 7[R & AEE = 7]
A= 30070 o)ite] == e geldd = sl A
A RSSI (Received Signal Strength Indication) #|3%
7 A A3 o] AATER alsfo] i
3l A% A3k dele] =7 wistel| <t} A S
%5}04 S-S AA Folrh

o) e W SIS W B S 2
A& AA 5 Qs MRk R dg=ella] enjrE
7127 A7) F18 Fol7] wfsitel] A FA o] st
sh} A¥= vy WEgst e eaEe] sEst

E 7. Cx VEAY] AFRER] wE oMqe] 7] 4
Table 7. Overshooting Criterion in V City, Country C
per Morphology

Avg. Min. distance Overshootin
Morphology between cells .. 8
(Meters) criterion (Meters)
DU (Dense Urban) 280.7 600
MU (Middle Urban) 370.2 800
SU (Sub Urban) 596.7 1,200
RU (Rural) 1,938.4 4,000

F 8. C5 V=AY 72]7]4k NRT 57}
Table 8. NRT (Neighbor Relation Table) Count Based on
Distance (V City, Country C)

Distance <3km =6 @=1g 10=6¢ 50~100km
km km km
Count 20,180 | 2,571 626 332 2
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Sl LTE 75 A A5 gl o] ulsba Zlo.
= e}

4.4.2 SSP 3 =H At

M=l C=2 A, A1 HoRAvdl G A4, H
2%, B AREAHR] P A FellA AlHAeR &
<= HAlel sl 7IA=Eelv N8R9 B = Al
S7F FH IR AR "3 A7t RsiERA
TDD 41 Ze|§) 7ol 7HA1E A A1) Abelzh
ot} o] Aol Z7] A Aol SSP 702 AA5}
Gem o= F 99} o] o] EA 0w VA= A A
7\A) = AB] 2 B o] 43km S A eoelels 714
oflx Z sl

SEAIRE G A2 Abe] Gl ok A& AelEo]
el A5t 90 km7HA] WA =Eska RSST 24
2] -89.7dBm7HA| 7Hd& doFitt olof 2 wAlE
AAs) Y3l A = 3% 59| Rural-type 2 &
#8, SSP 5% *%246}04 Al 7S AA Alwgh
Z3} RSSI7} -98.9 dBm=E ZA o] 7o) AA%
25 Flslelrk

o] W 4] 44139 A 7IAS BAE &

Hioka) vhzt 7R A Al SAA]] 3AE B 5
= Wekew sNwae] AFA A wet =2

E2 AAP) AR 5 #usle] LTE 7= A A=
4-8-5h= Zlo] whdAe Zlolet A=t

>r°1’ f

_|1>1

N

E 9. CF SSP werle] 24l WE A Azt
Table 9. Clearing DL/UL Interference by SSP
Modification in Country C

. i Improvement
Category Initial Design (SSP7) (SSP5)
: J
Distance of DL/UL 43km 193km
Frame Collision

Actual Signal Arrival

Distance More than 90km

Measured RSSI

—89.7dBm ‘ —98.9dBm

4.5 Bl8EEXl SYAHIA HMI Al

B=12] O ARjIAke] 739 LTE =98] A] 2H) 2G =
= 3G Wol §lsl7] el ef AbgE 53 CSFBE
SIS AEE el slolar o= S8 54
ARle=g 2 eRlizke] SIME ol g3l ebAlgizlb
ol SFA71AL HolE] Aulie Apaf whE o]8s}
= vl ARIARR AREE AR =5l o] S $19)
gare] £41 AAb} 319K SPIDE o] 43+ CSFB 1
oks- AelalA| ®gla 27} v glo] o] WhAlS- Ea}
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