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A Study on Quality and Economical Analysis of B-WLL and Optical
Transmission Systems for Substituting M/W Relay System
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Abstract

In this paper, in order to exclude the expansion of M/W relay frequency or its new frequency assignment possibly,
we analyzed a possibility of substituting M/W system by B-WLL or optical fiber network regarding service quality
and economical points. To define the target of service quality, pre-condition and analysis method for the selected media
have been derived to compare each other. E1 transmission with BER 10" was chosen as a reference capacity, and
service distance was calculated for the selected media as a function of availability. Also from the economical point,
we considered 3 systems such as optical fiber, M/W, and B-WLL based upon basic system structure, and analyzed
them for various line configurations of fiber optic and B-WLL according to service period, system capacity,
transmission distance, and data rate. It was confirmed that B-WLL can provide quality of service with 99.999 %
availability within 1.6 km cell radius, and for optical fiber substitution, the leased fiber conduit on an electric pole
is more economical than M/W system irrespective of service period, but in case of directly digging for underground
conduit, it turned out ineffective regardless of cabling duct types.

Key words : Microwave Radio Relay System, Optical Transmission System, B-WLL(Broadband-Wireless Local

Loop), Availability

I.M E B ALY §4¢ AHe R ggd FEuY

7hdti 81 A 228 3K Department of Electronics Engineering, Kangnam University)
*§3AAENG 7Y H5hx9) @ 7Y (Radio & Broadcasting Laboratory, ETRI)
& & d E o 20031229-181
CFRGEY 2004 79 139

809



BREBHKPEANE F1585 HIR® 004F 97

Zo] A3, Ant A2 540 Qs ALY 7}
427t B e @l ok 2 ZA M4l
Al 717 e ojFsHETk ohz x| H &
ABF7} S5t Aol HAA7t o Yol
2L 7Hs37] gzl I oA ARAH, FAl
AEE, WS, 71e M T T dE AR EH
S T80 42 20d) A7 87
H3tE 3 o]FHA A 7A 5 A& F
UAd TV Age & WE3AE Fid5e S
He Y, AAY A9As FA A4S 59 71T
FAAAE MW FaaE A Hd) ARS-Fol
FOEE FA gl MW FAZA Y A3 &
& 2 AAAA AAA hg A7 oAl o
=57 b

AR Bez EHE MW FA ZA e A}
& Fogd w2} AL IAYELE eth
A MW $A AR Foie 574 2.0 GHz
~11.0 GHz tfgoly, F2 FALLE FAAAA
o} WAL Tl o] &Foln 78 57} 71, ¢ F
o] A7t FAIWeE &3 Uk ¢H A=
MW 27 329 Z345 ti7] 18.0/23.038.0 GHz
EE 580~620 GHz 9] Fopoln, F2 £8%
o8 THAAYY o) FEANAFH w7 A,
IR A R AW o FoE ARESiTh

HZo FHGRAYAB-WLL:  Broadband
Wireless Local Loop) AX¢] =U9) A&t 2
vElgt g9 Fape st 7odstA =T
I FAGEu MulAE & PO E AF
7V B-WLLE Fuichy W o2 AlAE ALE-9)
24 B2 AN S AFEA 2 g
B-WLLE AMg-F3e SEA (F)L v o
AE o] &3EE A8 IAY MW FA ZX &

e FAS BE F5A AAE 14 A1E

2 F2ze) FE£E THOE NEYTEHS(TDM)

w21 9] 622 M2.5 G/10 G7HA), 181 g s
H4(WDM) w4 40 G/160 G7HA] i g E o, S
9 F&o2 ALHI Sl AFolth wEA td

810

F AAE AgEe MW FA A% FFA A,
283 28 A A58 MW FAZA S
T SHA AdolatAtt A2d J&

2 AF AHE FHAAM FARBIEE P 62
ol & glof BAE Ze F2F 20 =Yl
& =RANE MW FA A4S 9% Fa5 &
g 27 $£8& A AL, 22% 4
B-WLL & 384 v 58 % £88 F U=
7HeAdE £43 I AAE A ol A8

A B

=
=
op
i [
[kl

o
x
o
| >
M
]

HE 27, Eeye) FH F)olw, ANZE MW FA
AAE dAE & Jde WA F2 71 At
A, MW SAZA S A2 HAFs A F
A HLE FF o) FA7E EEolH, €28
=&d 27 dle 274 oA A 7t
& AH| 2 A

Sl FFHE MW 27 ZA9 F77F W4
tgsiA 8o 4 71EE AR E ¢
o2& dolu} FA 71EL 0|83 o7 F437] 4
A E HawY AT, MR, T3 A
£99E Z2Rs o gt wHM MW FARA F
9 28%F AFFAA ke A= El £ T
HEOIAFE AH)e FL71E 222 4380
I2YX WERY L £8F FAAM Bl AL
& 4849 FSK 24 FAE HE3te F2 ¥
LE AT 712 AA 2U2E ARSI AN
22 & 1A Yebd upe} o] A& A3
Ak

22 E35E &8

[o2

ol
lo

A
rx to o
2
B

e
2
B

e

14



MW 34747 dAE A% BWLL § 32% 3A9 45

o,

A4 o BE 47

B 1. F2EAE AF V2T

Table 1. Reference variables for quality analysis.
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Fig. 2. Example of B-WLL.
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Fig. 3. Concept of EVM diagram.
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Table 2. Rainfall rate for time variable.
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Table 3. Variables for quality reference over media.
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Table 4. Comparison of line configuration types.
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Table 5. Business cost calculation.
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Table 6. Installation units for fiber transmission

system.
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Table 9. Investment money per E1 for line configuration types.
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Fig. 6. El cost analysis for system capacity.
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Table 10. Investment money for line configuration types as a function of system capacity.

T2 - ki - MW B-WLL
BEZZ FEY AFdd
4E1 175,493 10,493 10,493 17,433 10,464
8E1 87,747 5,247 5,247 8,716 10,464
l?:‘/;]f] 16E1 43,873 2,623 2,623 4,801 10,464
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Table 11. Leased fee per month for exclusive line.
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Table 12. Investment money per El for line confi-
guration types as a function of short dis-
tance.
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Fig. 7. El cost analysis for transmission distance.
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B 13, ZAd & M7 B8 El1F FAH(29: HY)
Table 13. Investment money per E1 for line configuration types as a function of long distance.
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100 km 360,616 17,631 17,631 19,838
ERRY
o 200 km 721,231 34,497 34,497 39,675
300 km 1,081,847 51,363 51,363 59,513
400 km 1,442,463 68,228 68,228 79,350
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