
m ~ i ~ ; I s ~ ~ ~ a 4 ~ 6 ~ ~ ~ ~ a w " o p l n ~ ~ ~ i a n i ~ g ~ ~ ~ ~ a ~ u ~ ~ n l ~ ~ 3 n ~ ~ ~ ~  

ueshw~a'wi~zuu WLL (Wireless ~ o c a l  LOOP) DPU



WLL (WIRELESS LOCAL LOOP) PREVENTIVE MAINTENANCE 

FOR REDUCTION PROBLEM FROM BASE STATION 

UNWORKABLE 

PHAKAMAT PHUMSURAT 

A Thesis Submitted in Partial Fulfillment of the Requirements 

for the Degree of Master of Science 

Department of Engineering Management 

Graduate School, Dhurakij Pundit University 

2007 

DPU



1104hl ~ ~ H U U  WLL (Wireless Local Loop) 

~fuolmu wmuin q i q n u p i  

DPU



DPU



DPU



DPU



DPU



DPU



DPU



Y w pl 
1.8 niTnuwiairnqvosn~~vmvos ........................................................................... 

4 d 
2.9 t l l S W  T?QHOfl f l l S 3 b ~ S l ~ W ~ l l ~ ~  ....................................................................... 

3.1 ~ R ~ ~ ~ ~ ~ ~ ~ U ? H I ~ ~ ~ U ~ I ~ ~ ~ ~ ~ B ~ ~ F I I " U B ~ ~ W ~ ~ W M "  WLL ~1 y o g h  ............. 

3.2 n i w i i w o ~ n ~ ~ 1 ~ u ? n 1 ~ ~ n s ~ ~ . n " ~ ~ ' u u  WLL ................... .. ..'U.'U.'U..,,....,.,..... 
v 

3.3 ~ u ~ o u m ~ s ~ u r ~ ~ u Y o U ~ ~ y ~ ~ i i ~ ~ n i ~ ~ ~ f l ~ n ~ d ~ ~ ~ i ~ ~ u 9 i  

........................ 

3.4 ~ L U ~ . ~ ~ I ~ ~ ~ S ~ ~ ~ ~ ~ ~ ~ I U " U O ~ ~ W ~ # W ~ ~ ~ ~  WLL ..................................... 
u mJ L! 

3.5 ~n~osda~a ln in~~a:mana~ lqu  ....... .... ................................................................ 

3.6 qumulnr~wiwri~n:qdns&na'~1q%~~ns~41~ ...................................................... 
d 

3.7 ~ d 5 6 l f l ~ ~ F l 3 ~ l q ~ t i ~ 7 ~  JIU .................................................................................. 

3.8 a(luo?nlw' (Omni Antenna) i.15tpl~ IOI L1fl:Caiibratioo Unit ..... .. ..... .... .. ....... ... 

3.9 q ~ n ~ d ~ m i g l ~ i i ~ ~ p ~ L d ~ ~ i ~ ~ ~ i r ' q q ~ ~  ..................................................... 

3.10 r n w h r s a ~ ~ . r ~ d n r d d a ~ I I ~ ~ n ~ ~ v ~ ~ ~ o i i y ~ u  ........................................... 

DPU



DPU



4.1 9 I I U S U L ~ ~ ~ I U ~ ~ L ~ ~ ~ ~ S C ~ ( ~ " O ~ P U O ~ ~ ~ ~ S & ~ D U  
* 

........................................... 

4.20 ~ : : U : ~ I P % O P ~ ? ~ ~ I U ~ ~ ~ ~ R ~ ~ S ~ ~ " R G O ~ U Q Q ~ ~ ~ Y & ~ O ~ ~ ~ ~ U I U ~ ~ ~ ~ ~ ~ ~ ~  

(MTBF) ~ ~ ~ ~ ~ a ~ w ~ ~ m ~ ~ ~ ~ ~ ~ ~ ~ l ~ l n ~ ~ ~ i ~ d i n ~ i ~ ~ ~ ~ ~ ~ n ' u  ..................... 

4.21 ~ ~ ~ n t ' ~ ~ d ~ ~ ~ i n ? i ~ ~ ~ ~ % ~ ~ ~ ~ ~ u ~ u n ~ ~ b i i ~ n i s B v ' ~ ( u * o d ~ ~ ~ ~ d n ~ d  

~ o u ~ m ~ w ~ ~ m s ~ m f ~ ~ ~ ' ~ 1 ~ n i ~ i 1 ~ ~ ~ n ' ~ l i ~ ~ ~ ~ 0 ~ ~ ~  .................................... 

4.22 U n ~ ~ n ~ ~ ~ ~ ~ ~ m ~ d a ~ a ~ ~ ~ n ~ ~ ~ i i ~ n i ~ ~ ~ ~ ~ ~ w ~ ~ q d n ~ d a ( n ~ ~ B ~ ~  
1 

f i o u i ~ a ~ n a ' s n i . j ~ ~ ~ ~ ~ ~ ' ~ 1 ' ~ 1 n 1 s ~ i ~ ~ ~ n ~ ) ~ ~ ~ ~ f l ~ ~ n " u  ................................... 

DPU



m ~ i 1 ~ . i ? n l n ~ ~ ~ i l o ~ n " u i ~ 0 a m ~ ~ f . ~ i ~ n ~ i l ~ 1 ~ 1 ~ ~ 1 ~ 1 ~ n  

IXu7m~ln'uo~lns~wM"s~~v WLL (Wireless Local LOOP) 

wmum ~ i i q s m ~ i  

&hurnnmsioirb nr.qfil J'II~O ?r%u" 

niS~n~swis?nanssu 

2550 DPU



Thesis Title 

Author 

Thesis Advisor 

Department 

Academic Year 

WLL (Wireless Local Loop) Preventive Maintenance 

for reduction probletn from Base Station unworkable. 

Phakarnat Phumsurat 

Assistant Professor Suparatchai Voramt Ph.D. 

Engineering Management. 

2007 

ABSTRACT 

According to the telecommunication business in the country has been growing 

obviously. It may push the economy and the growth of business in country up or down. 

Nowadays, there's a high competition in the market to service customer to give them a 

satisfaction. So, it is one of a case study to maintenance WLL system. 

From the research, we found that the company does not have a standard to 

maintenances equipment fully system. Therefore, the maintenance will begin mostly when the 

system has a problem, damaged devices or receiving call from customer. Moreover, a number of 

frequency and period time to find out the solution are quit high level. This will make the customer 

inconvjncjble to the system. We found that there was the frequency of the problem has occurred 

from devices average 6.13 times per BS. A period time of the device's problem 624 hours per BS. 

The Mean time between failures (MTBF) 1,932.89 hours per BS. Availability Rate is 0.94 % per 

BS. In addition, damage cost around 346,106 Bath per BS in average. So, to resolve these 

problems and the system able to service fully efficiency. This thesis aims to propose the 

preventive maintenance to the company. The final goal is to reduce frequency at least 20% from 

WLL BS is not able to service filly efficiency. 

After the beginning of preventive maintenance, we did compare the result between 

before and after. The frequency of problem was reduced 3.75 times per BS (decrease 35.46%) A 

period time of the device's problem 270 hours per BS (decrease 53.28%). The Mean time 

between failures (MTBF) 3,104.75 hours per BS (increase 7 1 46%).Availability Rate is 0.98 % 

per BS (increase 3.52%) and a damage cost around 14 1,396 Bath per BS in average (decrease 

55.62%). 
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Z d y  9 r u -  

(4) pdnrd?u-dq i~nn.rwuiu~laurn~s ~i~flumYo.r9~Yrl~i 220 v (e%$uims 
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MTBF(Mean Time Between Failure) 

(4) ~ ~ $ l F l 7 1 ~ ~ ~ ~ ~ % ~ ~ 1 5 ~ 1 4 1 ~ ' ~ ~ 9 d ~ 1 ~ ~ 1 ~  : Availability Rate 

DPU



ii7gUiue; 

1 

2 

3 

4 

s 

6 

7 

8 

<onmGsiu 

I ~ ~ O P U E R ~  

hwunoa 

A00991tj9 

~1ya2dn~q? 

nxrailau 

I ~ F J U ~  

7U6ltTS 

b I 5 9 1 ~ 1  

BS Accessories 

2 

5 

3 

2 

3 

3 

1 

1 

BS module 

7 

1 

3 

1 

1 

4 

5 

3 

Maintenance 

1 

I 

1 

Y 

3 ?U (A fi) 

10 

6 

7 

3 

4 

8 

6 

5 

DPU



DPU



61iYu 

?l 

1 

2 

3 

4 

5 

;=Ti 

11a1T'yni.s: 

(Loading Time) 
:A, ¶I 

~ 1 ~ 1 ~ ~ 5 9 ~ ~ ~ ~ 0 9  

(flY4) 

n a ~ i ~ d i l r a i  

&U'O.~($?%US) 

MTBF(&IU~) 

o'Pl1l~1'11uws"ouI~ 

.11u(lfl0~6$~6) 

i a n n d 2 ~ u  

7 
G 

Y 
9 
Q 

qz 

10,968 

10 

1,488 

948 

0.86 

la- 
7 
$ 

a 6  
m 
r= 

F 
F' 

10,968 

3 

432 

3,512 

0.96 

7 
Q 
6 
3 
F 
F 

10,968 

6 

600 

1,728 

0.95 

=7 
G- 
3 
9 
P 
6 
G 

10,968 

7 

600 

1,481 

0.95 

? 
T' 
L- 

5 

10,968 

5 

408 

2,l I2 

0.96 

E 
P 
r 
(6 
2 
c 

10,968 

4 

480 

2,622 

0.96 

7' 
a 

U$ 

10,968 

E 

600 

1,296 

0.95 

7' 

E 
S 

10,968 

6 

3 84 

1,764 

0.96 

DPU



! BS h c c e ~ ~ o n e r  BS module Ms~nlsnance 

I nwnq 
1 

~ i n l i ~ u m ~  3.12 I I A E R ~ I ~ ~  3.5 mmyiinoin BS module ~ ~ J P E  69.4 P i ~ S r n ~  

, ,9 L L i l :  Maintenance f~flfi: 1.6 iiiniltumulniqn 3oantu7n'o BS Accessories -I 

DPU



0s ncccssories 8S module M a i n t m c e  

a i i q  

~1nuwun1wlln:~l5l~dl1vt~1~~01n BS Accessories 50ua'. 96 ~ n ~ ~ r n l l ? ~  

iln/w~uindqn so. r i l . ru~h  BS module Foaa:: 4 

DPU



Olnllwumw 3.14 iia:mrld 3.7 ml~qli i l~ln BS Accessories bun:  76 iia6Z 

n i r i ~ n ~ ~ r n u i n d ~  3osa.ruibo BS module  BUR:: 24 

I U.R. 

n.v. 

W.A. 

W.U. 

5.n 

BOO 

100 

~>rr(kJurj 

%nsa-, 

raierda&u 

191 

168 

436 

76.0 

30.40 

144 

ld.0 

o 

0.0 

9.60 0.00 

DPU



01nllwun1w3.15 lrn$m1419 3.8 a l~wyln '~oln  BS Accessories fouwz 77.8 %;; 

m 3 i n " ~ ~ t y M I l n n ~ ~  5 ~ 4 t ! 4 u l ~ f I  BS module ?nun- 22 

DPU



DPU



o7fluwumw 5.1 7 lm:nir-1.1 3.10 ffli~qliinoln BS Accessories ~ O U ~ E  80 %i%mr 

m ~ m i l ~ w i l n n i ~ 5 o d a J p J 7 ~ o  BS module {DUB: 16 1111: ~ainteoance % ~ 6 1 ~  4 ~ ~ ~ U K I I I J  

TI n n 

2547 

2548 

7 3 ~ & 7 1 ~ 4 )  

3ounr 

induinidou 

I SOU 

a.n. 

M.tJ 

3.n 

u.n. 

n.w. . 
U.W. 

1 t l . U .  

w n. 

ii u. 

n.n. 

a.n. 

n.u. 

m.n. 

W.V. 

r .n  

600 

100 

BS Accessories BS module 

24 

Main~cnancc 

24 

24 

4.0 

1.60 

264 

I 
216 

480 

80.0 

32 00 

24 

48 

96 

16.0 

6 40 

DPU



BS Accesaaies BS module Mslnhmcn 

nunq 

mwd 3.18 f ~ ~ a ~ v ~ - l ~ a ~ ~ ~ ~ ~ ~ ~ ~ n ~ " u o ~ ~ ~ n ~ d a ( n ~ ~ ~ i p d ~ u ~ ~ ~ ~  

Maintenance 

T I U ( ~ I # ~ )  

$nun: 

N.A. 

n.u. 

m. 

W.tl. 

6.n 

384 

l o o  

ra3udnik;ou 

IS8 

75.0 

19.20 

48 

96 

25.0 

I 

0 

0.0 

6.40 O . O ~  

DPU



D I ~ I I W U ~ W  3.18 LLB:mIS743.11 R I M ~ ~ W R O I ~  BS .kccessones foua:: 75 ~ ~ % i m 5  

I;in~sumlnndqa sosnsu+io BS module row:: 25 i l q m m ~ ~ ~ l n m 5 1 d ~ ~ d ~ 1 ~ ~ ~ 9 q d n ~ d  

I 

iJ wn. 

1547 

2548 

3 7 ~ ( & 1 ~ 4 )  

JYaunr 

talsdat~~iou 

tiiau 

R.R. 

W.U. 

s.n 

I J . f i .  

n.w. 

u.n. 

1u.u. 

n.n. 

G.u. 

n.R. 

u.n. 

n.u. 

@.a. 

W.O. 

8.U 

408 

100 

Malnunancc 

24 

U 

5.9 

6.40 

BS Accessorks 

288 

I 
I B8 

71.6 

19.20 

BS madult 

48 

14 

14 

96 

13.5 

19.20 

DPU



mnllwunlw 3.19 iia:misid 3.12 mmgtA~ain BS Accessories fooa:: 70.6 %54 
A 

m51i?pl~qH?U3n$q~ 5 ~ X i t l J l n " F l  BS module %Wa: 2 3 . 5  11R'. Maintenance ? o u ~ :  5.9 ~ i l i h  

n ~ i u i i n w m n d i ~ n o ~ n ~ ~ ~ i a ~ ~ ~ ] ' ~  

o i n u " o r ? a m s ~ i i ; . r ~ n ~ ~ ~ ~ ~ u ~ a r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ n ~ ~ ~ ~ i ~ ~ B ~ a ~ ~ ~ 9 u n i ~ ~ i i ~ n i ~  

; F I V Y P I . I V B P ~ I J ~ T $ ~ L ~ E ~ ~ S I ~ ~ ~ ~ ~ H ~ ~ ~ ~ ~ ~ ~ ~ L L ~ ~ - ~ ~ I ~ ; ~ ~ ~ X ~ ~ ~ ~ L ~ " ~ G I Y  doona1uulu 

m s ~ ~ l ~ % l n ~ ~ ~ ; l ~ ~ n " ~ ~ 4 ~ ~ ~ i ~ ~ a ~ ~ ~ l u n ~ ~ ~ ~ f l ~ ~ ~ n ~ l ~ ~ ~ ~ ~ ~ ~ S ~ u ~ u 7  

d161~i 
1 

2 

3 

4 

5 

6 

7 

gdnm& 

Rectifier trouble 
pp 

A 
n NU o 

u 

(ns'~) 

0 

Air trouble 0 

Network Interface module 1 1 

Modem module 5 6 

~ I I B ~ ~ H E ~ Y R I  
u 

(n%) 

0 

Power supply module 

Transceiver module 

i w 7  

1Ejo$~$p16 

a:nu 

0 

1 

0 

3 

7 

7 

I0 

70 

70 

100 

DPU



omwumw 3.20 u a t m  1s1.r 3.13 Modem module ~ ~ I U ~ U R ~ ~ P I O P ~ ~ S A ~ U ~ I ~ ~ ~ R  

mwd 3.21 R ? T U ~ I U ~ I T L ~ U ~ I U U O ~ ~ ~ ~ T ~  WLL U D ~ ~ I ~ ~ I U ~ W U Y ~ B . I  

aisitd 3.14 n ~ 1 ~ d 1 ~ m ~ i i l ~ ~ 1 ~ ~ 0 ~ ~ d n 5 d  WLL V D ~ ~ ~ ~ ~ I U I W U Y ~ B ~  

ilk4 

1 

2 

3 

4 

5 

6 

7 

qdnsd 

Rectifier trouble 

Air trouble 

Network Interface mcdule 

Modem module 

Power supply module 

Transceiver module 

$U? 

a y  
naiun(ns'.1) 

3 

2 

1 

0 

0 

0 

0 

na7uGarzm 
Y 

(nCq) 

3 

5 

6 

6 

6 

6 

6 

1floi~4u4 
tf:du 

50 

83 

100 

100 

100 

100 

100 

DPU



Y 

O I ~ L L W U ~ ~ W  3.22 1LafPl1519 3.15 & y ~ l ~ l f l  Network Interface module ; $ I U ~ U  4 fly9 

ngndus"ousl: 57 vo4ilruHnvf9.man rninaunuamig3u~on1~~+ Network Interface module dra 

iigu; 

1 

2 

3 

4 

5 

6 

7 

gilnrai  

Rectifier lrouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

du7 

nnnd(nR, 

1 

0 

4 

1 

0 

0 

I 

~ ~ I U $ C I : P I U  
Y 

( H Y ~ )  

1 

1 

5 

6 

6 

6 

7 

id~56ww" 

n:du 

14 

14 

7 1 

86 

66 

66 

I 00 

DPU



sini~wumw 3.23 irnrms1.r 3.16 ~ q ~ , ~ i ~ ~ f f n o ~ n u w a ' ~ d ~ u ! d  iin~8ufoua:: 67 $4 

~ ~ U ~ s y ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ D ~ l ~ ~ 1 9 1 9 d " U D J ~ O l ~ 9 1 U 4 J 1 ~ ~ 4  so-lnduiio Modelu module 

?IRL~U+OUR: 23 

ri~iiud 

1 

2 

gllnrd 

Rectifier trouble 

Air trouble 

3 Network Interface module 67 - - 

4 100 

d 
~WIUO 

Y 

(n?a) 

2 

0 

5 

6 

7 

$IW%J&:~YU 
9 

(n5'9) 

2 

2 

Power supply module 

Transceiver module 

d w 7  

tdo&$ui 

HE H%J 

67 

67 

0 

0 

o 

3 

3 

3 

100 

100 

100 

DPU



mwd 3.24 n ~ ~ u ~ l u r n s ~ ~ u w i u u o d ~ d n ~ d  WLL v~~nrn i i~ iun~rn~nu  

msid 3.17 ~ ~ I U ~ I U ~ I ~ L ~ U W I U U O ~ ~ ~ ~ S ~  WLL U O X T O I G ~ I U ~ U I B I ~ B U  

4 2 ,  
9l'iiliHUmW 3.24 11BEP11Sl9 3.17 iU 11U II 

d 9 
~ U ~ U ~ X I U W ~ E  50 58.189111 L L N ~ ~ ~ I U ! ~  LlnCModem module i i ~ l f l ~ { i l u t ~ : :  25 

iiGvA 

1 
- 

2 0 

3 Network Interface module 1 

4 Modem module 0 

5 Power supply nlodule 0 

6 Transceiver module 0 

7 iu7 2 

qdnrd 
Rectifier trouble 

m a d  

(n f 4 )  

1 

n - ~ ~ u ~ r r ~ i ~ u  

(n?~) 
Y 

1 

1dof~4u6 
ar: aru 

25 

DPU



mwd 3.25 ~ 3 ~ u d l u r n r  ~ilumuu04~11n~d WLL P I O ~ ~ O ~ ~ ~ ~ I U G ~ P ~ U . ~  

msmd 3 .  I 8 n ? i u ~ ~ u r n r ~ ~ o r n u u ~ ~ ~ d n ~ d  WLL u o . r r m i i i ~ ~ u i i a A u ~  

din: i ~ u ~ o l ~ ~ n : a X ~ s ~ ~ s ~ % ~ ~ i n ~ ~ ~ a n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ i ~ ~ ~  w . n  2547 - a . n  2548 

d l ~ i ~ i  

1 

2 

3 

4 

5 

6 

7 

O I f i L L W U f l l W  3.25 LIB=Rl'iI~ 3.18 ~synl9lfl Network Interface module ~ ~ I U ~ U  4 

nfd satduioun: so uo~iltumknunroqa~u1~o~ai~~f9ain9~ns~iu7~mi~u~oun: 38 

qdn5Dj 

Rectifier trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

iu7 

n a i G  
Y 

(n fj)  

1 

0 

4 

0 

0 

0 

3 

fialu5n:aru 
Y 

(nfi)  

1 

1 

5 

5 

5 

5 

8 

1dof14ui 

ttzau 

I3  

13 

63 
63 

63 

63 

100 

DPU



I~lfliiflUf~Il'i 3.26 lla:misiq 3.19 %yfioin Network Interface module ? J $ I U ~ U  4 
* Y 

n h  n'nibus"ounz 67 usqilowiknun $ ~ o ~ n h u ~ u n ~ ~ ~ ~ w u w ~ n ~ ~ ~ d ~ e r u ~ d n ~ ~ ~ w ~ ~ ~ ~  

n f a ~ u ?  uDnoin~ukflumrivn~i~dnrdn~1~~:vunfiu%171~d7u16dn~ 

, 

iiriud 

1 

2 

3 

4 

5 

6 

7 

qdnrai 

Rectifier trouble 

Air trouble 

Network Interface tnodule 

Modem module 

Power supply module 

Transceiver module 

guy 

nmui 

(nR, 

0 

0 

4 

0 I 
0 

0 

2 

~~ ISJ~T ( :HX I  

(R ~ 3 )  
Y 

0 

0 

4 

4 

4 

4 

6 

i ~ ~ o $ i t u i  

nza'xr 

0 

0 

b7 

67 

67 

67 

100 

DPU



616d 

1 

2 

3 

4 

5 

6 

7 

nnuii 
Y 

( n l q  
1 

0 

1 

1 

0 

1 

1 

9dnfd 

Rectifier trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

m1u&f:ai1 

(ns'~) 

1 

1 

2 

3 

3 

4 

5 

1doi14u6 
tf~aru 

20 

20 

40 

60 

60 

80 

100 

DPU



rnso'n~~~:uumr~i;~?nwiL~d~oqfl"uvodln~~wfl"~:pIu WLL lud2uuoq 
4 s s d  B qJns$r z u u l n u & u n ? f i ~ ~ ~ : u u ~ ~  $'lalu t adna in i  ~un'an; nulnn qrtquu?dn 

nsQ;nln ~ X d i r n r ~ ~ u ~ o ~ a ~ ~ M i ~ ~ a : ~ n ' ~ l i ~ n i w ~ a 1 d  d-A1~ndi~ln i la~~luund 3 LAD DPU



4.1.1 L ~ ~ ~ l ~ f 1 1 5 ~ 1 ~ 9 ~ ~ ~ 1 ~ 0 1 ~ ~ 1 ~ 4 1 e f ~ ~  (Daily Report) 
v d o  ~ u " s ~ o 1 n u ~ ~ w n r ~ ~ n ~ l i ~ ~ ~ 1 ~ 1 f l 1 ~ ~ ? n $ 1 ~ ~ n 1 ~ ~ 1 ~ ~ ~ n ~ ~ ~ ~ ~ 0 ~ ~ a d ~ ~ ~ ~ ~ n 1 ~  

d 4 

~ i ~ s < n u i ~ S o ~ ~ u  h ~ u n l ~ ~ ~ i ~ : : ~ g ( ~ o n i t o h ~ )  P ~ I ~ ~ : U U I R ~ . I Z ~ I U O ~ U ~ ~ I ~ J B I I S U U I ~  

4.1.2 a ~ n ~ i c j n i s i i q ~ ~ f i ~ i ~ f i l i G ~ ~ ~ d ~ i ~  1 sffeu 

l ~ % u n s ~ d m s ~ o a o u m ~ i 1 ~ 1 u " ~ 0 ~ ~ n 1 ~ ~ 1 ~ ~ ~ a 1 d ~ ~ ~ n ~ u ~ 1 n ~ n 1 ~ ~ a ~ ~ ~  

~ ~ ~ . ~ ? ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ G ~ ~ I W ~ ~ . ~ ~ G I ~ ~ ~ ~ P I ~ ~ ~ B ~ ( O P I ~ ~ I H ~ ~ ~ I P ~ ~ ~ O ~ ~ ~ ~ O L ~ R ~ ~ P I P I ~ U ~ O ~ J  

1 izau $d1n~a~i~n~iuau~u6a~l~:~mw' ~ d ~ ~ u u $ u n s a o n o u o ~ ~ w ~ ~ u n " u ~ ~ u ~ i u d ~ ~ ~ ~ a " w ~ ~  - w a d  9 49 4 
$dar~mno i ~ i n u ~ n ~ ~ ~ i n s : u u v ~ ~ ~ u r n o * i w ~ ~ ~ d ~ : i i d i ~ n ~ i u ~ u ~ u ~ ~ w * ? p l ~ L ~ ~ k ~ ~ w * ~ ~ u  

DPU



rnuli~n'u kn'?ori~s6~an.rmsd~fl~~ium1%~~flw~a0~f'~'~1~$; kmw bnu9diriu~umoulums 

DPU



4 ~ ~ a n r o ~ n r i ~ ~ n s i u l n ~ ~ o n ~ d ~ ~ a ~ ~ ~ u n ~ ~ a ' ~ ~ d ~ ~ u ~ n ~ ~ ~  ~ ~ u r n u i s n n ~ d n u ~ ~ ~ ~ n ~ o c  

e w e  d r a w  pr P 

n l ~ n i w ~ ~ u p l r ~ u ~ r ~ v ~ n ~ ~ ~ u s u  Aqd DPU



T 

lofla'lJJlu4lu 

fl-J~i?asld 

(Daily report) 

- Monitoring 

i ~ u % J  J L L ~ I  J U A ~ E I ~ U  (Patrol Base station 

Maintenance check sheet by Site 

Controller) 

- n i ~ ~ ~ a o ~ Q w ~ f l n s a r " ~ 1 ~ ~ ~ % 1 I a ~ a i ~ u  

(Patrol Site Controller ofice Maintenance 

check sheet) 

1 (Patrol Base atadan I 
office Maintenance 

check sheet) 

~ t l j ~ ^ ~ ( ~ a t r o l  Work Order Check sheet) . 
DPU



~ ~ ~ ~ ' ~ I ~ I M H U I U  
C 

( 1  TuM?~) 
- 

1 .arn~w:nisli~aiw'lnt~s 3uuo.r 

a(olijq~u 

2.l~sn~laoPhd~~ar07dgnsiia 

(GIuQ&J:~~I~) 

3.rn~aoaovld~iam~~niw:ni~ 

iiinuuo~qdnr&ni$1~ 

el 
J . F ~ S ~  ~ I O ~ H ~ I U : ~ I ~ ~ F I U ~ O  

d ~ i ? ~ ~ ~ f ~ ( ~ l  link) 

iiqdnrainmqu~nsa$~a 
%J 

(Site Controller) (I  ~ ; O M /  n%) 

1 .iin?ixra:o7mqdns~Ii1araoiu 
r P  

z.mr~~nounisii.riwp109 gllnsaj 

nauqu~m~~iiu(sc) 

3 . m ~ a o a o u n i r i i q i u ~ o ~ a ( n 7 i ~ 1 ~  

(Bs)  mu ri~n.r(~ommd check) 

~ . A ~ ~ ~ ~ O ' L I ~ ~ ~ U : ~ ~ ~ L ~ O U B ~ O ~ O  

& L ~ ~ I S M ( E I  link) 

s . ~ r ~ o ~ o u a n i u n i ~ a l i i ~ i u u o ~  

m$oxhsn.r?d (UPS) 

6.~15 70n0~  noiu~~o.rqdils& 
B 

~ ' ~ ( D u ~ D ~ F I ~ J ~ I u  (Router, Hub 

switch, LAN Cable) 

~ . ~ ~ ~ T ) o P I D u ~ ~ ~ u % ~ ~ I L ~ ~ u  11n: 

qdn5 d51~84G~ya(~a~e Backup) 

dnmig1u(s.s. Station) 
Y 

3 L&U/ tS.1) 

I .ni-biin~iu~:oinqdn~d 
. Y 

bba:aniuiii~ 

z.rns~saouni~Gi~iu~~o~ BS 

~ w u $ i i k q  r~a:rn~n'iun~uniw 

l u o ~ ~ l l n r d  riu?rhi.nn~ 

n ' i l l~~~dt l5i l i  

3 .  m~~orraunn~u~rnsi~~iu 

UD~IR:D 3611 O.IMWPS)~~~~ 

~~~&dlu ' id (~ec t i f i er )  

~ . w ~ ~ o ~ E ) R ~ I u : u o ~  

qdn~&iouio~nr.rri?u 

(Router, Hub switch, LAN 

Cable) 

~ . ~ ~ a o ~ o u n ~ s P ; i i ~ i u v o ~  

qdnrdda+qn~im1&~1ri 

flIUOIfilH(GPS,Calibration 

Unit ,OMNI attenna) 

6 . a ~ ~ o a ( o ~ l n a i u ~ e r ~ l 5 o u u ~ ~  

qdnr &mslRnupiodo 

~ ? ~ ~ Y I ~ I ( E I  Iink) 

DPU



I 1 module 1 ~ 0 d . m  module 1 - rhrnmi~~luyn ~ m n i u ~ h w ~ u i l ~ ~ r i ~ f u ~ n  ~ r r o r  1 

i i ~ u i  

1 

a.lnstii 

Modem 

2 

R ~ I Q ~ G W ~ ~  
UOQ~QQIPI 

! & i l l h u  

n i l  0.700 

Error 

- $imsntY~~luqn ~1naa'~lu&~i3d~~' l&wiu1d~i~lx1~a 

GPJ ila~ahdu~ni?tu $w'id~uvw%u;a TXRX 

- i~n~rn<u'lr%u~n nin.aa"erriZ~ldnmun:iii~n~~ 

.aaswi~u%w"no4adu~~ Amp Module ~1nd7d1&id&~di 

pliu I(F Amp i i ~ w ~ j i ~ ~ u 1 ~ i d ~ 1 1 ~  RF Amp 

- %h75fla'uhqa TXRX iia: RF Amp 1 l # 3 d l i ! $ ~ ~ ~ i  

&84'~%fl~lfiilnl~~f 70n0IJ Back Panel lla: Feeder Cable 20 D 

- w ~ n d ~ ~ ~ ~ ~ w ' u f i ' u % d u ~ ~ ~ ~ ~ n ' ~ ~ l ~ ' ~ ~ s ~ ~ ~ o ~ n ~ ~  

aim fi 

B ~ ~ ~ O P ( Q Y  Alarm %FI g i n  

rn570nnu 

I I I 1 7.81420H8U Feeder Cable 20 D 

;;m.ru$~v I 
1 .1490'bi8~nlsi131~1109 Modem Module 

n i l  0.700 

* q d n ~ B d i & 8 9 1 % 3 ~ f i ~ ~ ~ z f i  

n a ~ n r ~ ~ i ' w ~ ~ u w l n ~ l n l ~  

~ 5 ? ~ d o u % $ ~ i n l ~ ~ r ~ o f l o u  

q~nsdkwuH 

I 

1 1 Supply I power Supply 1 - dimmriulugn ~ i n n k u ~ i X , ~ i u i ~ ~ ~ i i i f u ~ n  Error 1 

n~1o i4n i lun~d~~7~1dd1u 'nu  

2.fl530n0U RF Amp Module 

3.m5'10aQY Back Panel 

4.PIS110HDsJ Cavity Filter 

5.nl7nanu Calibration Unit 

6 . n ~ a u n 8 ~  Antenna Calibration Unit 

3 

1 1 module I 1 - riin~m<~l~~ilr~a ~mnkui1X~lu~a6ri1~1~4Pi~ ~ r r o r  1 

~ ~ ~ f ~ i l ' l ~ $ t ~ l a ~  $#d$tl~ Modem module 

l .~- jmnnuh~at  Transceiver rnodule('lXRX) 

Power 

4 

I A S ~ ~ I U A ~ ~ J ~ U ! &  1 ~innaiiluga~bu 1Adbuu Network Interface Module 

BIS'lOflQU ~ l a r r n  ~ ~ j 7 ~ i i a u l n  

5 

i 7 4 l ~ V 0 4  CALU tin: Antenna CALU 

@ ~ J ~ o H B ' ~ ~ ~ ~ I s ~ I ~ I u w  Power Supply Module 

Security 

Module 

Network 

Bl530fiDU ~ l a r m  ~ l l ~ l l ~ ~ ~ l f l  

ufirnsiifugaiflu ~ d i ~ i u u   POW^ supply Module 

8530~~~fl74i741~4109 Security Module 

Securiv Module 

PIS3OiTDU Alarm ~ l I j l l t ? ~ 0 l n  

- i 7 f l 7 5 i 6 ~ i u % ~ q a  M ~ ~ ~ ~ ' Y ~ ~ ~ w I u I L ~ ~ s ~ ~ ~ u $ ~ ~  Etror 

- iin15nis'ulugn ~inn5uiul~B37u~au'~11~1m~d7 Error 

uffm.ljlhgal&J ' l l f ~ d i u ~  Security Module 

~ 1 4 7 0 ~ 1 0 ~ f 1 1 5 ~ 1 9 1 ~ 4 1 ~ ~  Network Interface Module 

DPU



%n-lri~flu 

G U P I O U ~ I  L 615701~0~ ~ I ~ s Y ? ~ . ~ ~ u ~ I O J  b c a l  ~scillator 

Module 

- imi.snh%ugn winn~uii#~~7uliam~iiIuq~ Error 

- $ilnl%na'er%xrfa w ~ n a ~ u ' u l ~ ~ ~ T u ~ w v ' ~ ~ ~ p ~ ~ ~ m ~  Error 

~ m m ~ i ~ % u g a d n  cru Local Oscillator Module 
A 

~ U A B M ~  2 R % ~ O ~ O U ~ I U L ~ D U ~ D ~ ~ M ~ ~ P  GPS  in: Iuqa 
81 Alarm ~ % u B n I ~ w 7 u % 8 m ~ a ~ i % ~ d ~ u d  3 

t u ~ o w $ 3  wr?offsnli GPS ~ ~ i 3 u n 1 a i ~ l u l w u n i r 1 ~ $ u u  
G P S ' ~ U ~  

I . ~ s ~ ~ p r o ~ n ~ ~ v i ~ ~ ~ u u o ~  HUB 

~ . ~ ' ~ ~ Q ~ P I J ~ ~ ~ ~ ~ J ~ U U O J  ROW 

J.n'i?uffo~ L.4N cable 

~ . ~ ~ ~ P I ~ o P J ~ ~ ~ ? I ~ J ~ u u B Q  Network Card 

S . ~ ~ ~ ~ ~ ~ U I ~ ~ P ~ ~ U ~ / O ~ ) ~ ~ I ~ ~ ( T ~ B I ~ ~ ~ ~ S ~ I ~ ~ ) ~ I C I U ~ I ~  

n a u y  

~ l~~n r f ; 1~ i i i u6~ 'o3~ ln l$  rdiuuQdnr di19nii 

~ . u J ? I I H E I u ~ I ~ ~ ~ J ~ u u D J  CALU 

z . ~ s ~ o n n u n l % i 7 ~ 7 w u ~ ~  Power Supply CALU 

3,@l5308Q'Ll Cable 5 D 

4,flr?ogl~ll Calibration Antenna 

5.~~anaou1dr11nsun~s141n"~~dn'id 

1.RSllUffDU Back Panel 

2 .~r7uf fnU Alarms Box 

3 mr3ofIou Alarms Cable 

ainrq 

~ ~ ~ U P I B U  Alann ~~illfl9~0^tfl 

Local Osc~llator Module 

1i.aiul.snkpiofi'u ~ o i i i ~ i u  

(BSIW 

~ l ; i T l ~ l f ~ ~ ~ ~ ~ f k  Calibration 

Unit (CALU) 

BS !dg111~1¶b1M%10~0~ Alarm 

$ L ? ~ o V ~  Rect~lier,Air,Door 

dim'u4 

6 

7 

8 

9 

gdnrd 

Local 

c7sc~llator 

Module 

Ql]nsd 
Pn5ad1u 

A3lJQl l  

%fIli4 

Hub,Router, 

Lan Cable 

,Network 

Interface 

module (1% 

doi~nr€g1u 

Calibration 

Unit IIZ!:$~ 

%fl'%U 

Alarm box 

DPU



> c 
at- - I"' -5 b- E

 
a
 

2 tm 
*ag E

 
a- 

DPU



DPU



% 

350 100 

300 
M 

250 

200 60 

150 40 

100 
20 

50 

0 0 

BS Accessories BS module Maintenance 

=-'"''I 

dln'Y7i 

1 

2 

hii 

1 7 ~ 7 j l J n 7 ~ z ( ~ o a d i n ~  

~ i r n e ) l k i ~ . l )  

i 1 u 7 u n h 6 ~ ~ o ~  
u 

(nrd) 

$ o a n 7 ~ ~ 7 u  

30R 

7 

G 
& &  

J -? 

m 
qz 

10.968 

s 

408 

2 

0.96 

4 

5 

v 
m 
E 
5 r 

10,968 

s 

3 12 

2,664 

0.97 

MTBF(&I~J)  

6~757n71~w h u l $ ~ ~ u  
(ld05'i$um", 

2.112 

0.96 

CI 
(P 
z= 
I 
Q 
G 
E 

10.968 

4 

170 ------ 
5,424 

0 99 

It- 
a 
P 
E 

4, 

? 
? 
3 

10,968 

2 

288 

3.560 

0 97 

E 
'= 
G 
a 
C 

10,968 

3 

216 

3,584 

0.98 

I a 
qz 
r 
E 

10,968 

3 

168 240 

.7 e - 
a 
iP" 

10,968 

4 

$ 
0 b- 

s 
r 

10,968 

4 

2,700 

0.98 

2,682 

0.98 

DPU



qinuwumw 4.2 ~~nnmi514 4.6 r n i ~ p l ~ ; i ~ o i n  BS module foua: 76.5 irr5Wmriiin 

~ f u ~ i ~ l n i q ~  3a.ltwIn"o BS Accessories Zoun: 23.5 

h t u 4  Oh 
350 'I 20 

300 100 

250 
80 

200 
60 

150 

100 
40 

50 M 

0 0 
BS Accessories BS rwdule Melnlenunce 

nunq 

DPU



O7flllWUmW 4.3 lmER1319 4.7 ~ L M ~ L R R O ~ ~  BS module JOUR:: 76.5 ~ t f ~ ~ f l l 3 l ~ ~  

i l ~ ~ ~ ~ l f d ~ r n  S O ~ R ~ U I ~ O  BS Accessories faun% 23.5 

BS Accessones BS mdule  Matnlenance 

mlHq 

DPU



oinuwumw 4.4 L A ~ : O ~ I S I ~  4.8 B I I H $ ~ ; R O I ~  BS module Toun- 69.2 iinZn'n~sGin 

dn?~llnfdqFi ~~dtl. lu?n"~ BS Accessories ;88tI: 30.8 

8s Accessories BS module Maintenance 

nunq 

mwd 4.5 ~ D U F I L U D ~ L ~ ~ ~ ~ ~ ~ R ~ ~ M ~ " U O ~ ~ ~ ~ T ~ ~ ( ~ I I ~ ~ ~ P ~ V I ~  a5$nuY? 

DPU



wnilwunlw 4.5 ~~n:m51.1 4.9 ~mqaf i@oln  BS Accessories 501111: 80 ZtYGin-13 

bffnflrylf lnndq~ 504ti4aJln"o Bs module T " B U ~  20 

BS AccwsMies BS module Maintenance 

m''lrl 

DPU



4 
QlnllWUmW 4.6 lltl5Pn51.14.10 l 7 l m ~ l ~ 1 0 l f l  BS Accessories lf4UUPI i4 i fh . l  

q d n r 4 % o u i o a o ~ i i 9 ~ u ~ ~ ~ ~ s y ~ ~ ~ ~ ~ a n ~ ~ ~ ~ ~ ~ n ~ ~ i ~ ~ i ~ ~ ~ ~ ~ 9 ~ u ~ ~ ~ u ~ n  

85 Accessones BS module Maintenance 

nlny 

DPU



olnuwumw 4.7 1ln:~l~I~ 4.1 1 HILIIP]~$ROI~ BS Accessories {OUEIZ 88.9 i;aiii 

r n s b ? n ~ ~ ~ l l n n ~ ~  so4n.ruin"o 3 s  module %IFJA: 1 I .  1 

hhr 
200 

I a0 
160 1 DO 

140 an 
120 " 1 
100 80 

80 

6[) 
40 

40 20 
rn 
0 0 

BS Accessories BS module Maintenance 

ll1tuq 

DPU



OlRIIWUAlW 4.8 llBLV11514 4.12 inl~@jlii~~lf~ BS Accessories ~ O U ~ Z  57.1 G R ; ~  
msliin~vmlnniqn 9o.ln.ruln"o BS module ~BuB:: 42.9 

! 

mwd 4.9 ; O U B L ' U O ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I " U O ~ ~ ~ ~ S ~ ~ O ~ ~ ~ I U I M S ~ ~ ~  

&IY 4 X 
500 102 

450 
100 

400 

350 98 

300 96 
250 

200 94 

150 92 

100 

50 
00 

0 88 

BS Accessorles BS module Maintenance 

m''4 

1 

DPU



slnllwuniw 1.9 1181F11514 4.13 ~ i ~ n q ~ i i ~ ~ i n  BS Accessories h a :  92.3 i j ~ o P G  

m31i?R~tuH?U7iliq+I 5~4i34lnn'o BS module &~ua'. 7.7 

o ~ n ~ n ~ a n i s i i q s T ' n ~ ~ n a ' ~ G i 5 ~ u u i 1 1 ~ ~ ~ ~ ~  J n ~ i ~ ~ ~ ~ ~ ~ ~ u u i I Q  a i u i ~ n i ~ u i  

~ ~ o m ~ a . n w * o a n ~ ~ u ~ ~ u n ~ ~ ~ ~ w n i s i ~ ~ ~ ~ p l ~ ~ P ~ n ~  ~ ~ ? U ~ Z L ~ U R  i i ~ i O ~ d f . Y  

DPU



P 

01nlle~ufl1)"1 4.10 b ~ a : ~  IJ IJ  4.14 Power Supply module iBiuapdn~vuosnisih 

iiuiud 

I 

2 

3 

4 

S 

6 

7 

Y U I R ~ ~ R ~ R L B U S B U B ~  60 ~ D . I O . I U ~ ~ ~ D  Transceiver module lln: Rectifier module 40UH:: 20 

gdnrci 

Rectifier trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

iu7 

n a i G  

(nR, 

1 

0 

0 

0 

3 

1 

0 

nainriar~aru 

(nfd) 

1 

1 

i d ~ i ~ i u i  
LetYu 

20 

20 

1 

1 

4 

5 

5 

DPU



Y 

QlflLLWMnlW 3.1 1 LIRZWIT14 4.15 Transceiver lnoduIe ~ $ 1 ~ 3 ~ n ? ~ ~ 1 ~ ~ n l 9 l ~ ~ 8 1 7 f i  

B I ~ V ~  

1 

2 

3 

4 

5 

6 

7 

~ $ P ~ ~ R L ~ U % I U ~ :  50 504El4~ la0 Network Interface module G F ~ L ~ ~ u ~ ~ u E I z  33 

?llns& 

Rectifier trouble 

Air trouble 

Network Interface moduIe 

Modem module 

Power supply module 

Transceiver module 

n"U7 

d 
R ~ I U ~  

Y 

(Fl f 4 )  

0 

1 

2 

0 

0 

3 

0 

n a i u i a g n x l  
Y 

( ~ ? 4 )  

0 

1 

3 

3 

3 

6 

6 

adoil4wn' 

a':dU 

0 

17 

50 

50 

50 

100 

100 

DPU



mwd 4.12 n~iu8\umsi~umuuo~3ninqsu" WLL u o . r n m ~ ~ i u n a o w ~ ~  

m m i  4.16 nqiui1wm5liiumovo4~dn~d WLL V B P H ~ ~ ~ ~ U ~ ~ ~ U Q . ~ ~  

Y 

DlnbbHUfllW 4.12 LIDZPIlSlQ 4.16 Network Interface module ~ ~ 1 ~ 3 ~ f l ? 9 9 1 0 d f l l 2  

diiYu'ud 

1 

2 

3 

4 

5 

6 

7 

i8ulnndqn ~nafiu5htla: 50 sodnqlnn"~ Transceiver module 118~ ~ i n d ~ < i ~ ! r l R P n t h f ~ c ~ a z  25 

gdnxd 

Rectifier trouble 

Air trouble 

Network Interface module 

Mode111 module 

Power supply module 

Transceiver module 

o"u7 

f i - -~~ui  
Y 

(n ;9) 

1 

0 

2 

0 

0 

1 

0 

n a w i a ~ a u  
Y 

(n%) 

1 

1 

3 

3 

3 

4 

4 

idofi4ui 

a:au 

25 

25 

75 

75 

75 

100 

100 

DPU



91nblwu617~ 4.13 IIO%I~TI.J 4.17 Network Interface module lla: ~ l w i q d 1 ~ 9 ~ 4  s n l 3  

L ~ ~ R O ~ N ~ ~ W ~ ~ U ~ ~ U B E  50 

si16h~i 

1 

2 

3 

4 

5 

6 

7 

!llnsd 
Rectifier trouble 

Air trouble 

Network Interface module 

Modein module 

Power supply module 

Transceiver module 

a"u7 

mius 
9 

(n%) 

1 

0 

1 

0 

0 

0 

0 

fiaiuBa:nu 
W 

(flY4) 

1 

1 

2 

2 

2 

2 

2 

I P J D ~ L G W ~  
TfEtflJ 

SO 

50 

100 

100 

100 

100 

100 

DPU



B I ~ A  
1 

7 ‘, 

3 

4 

5 

6 

7 

?lins$ 

Rectifjer trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

du7 

L L I Q & ~ ~ U ~  

tEaru 

0 

0 

0 

0 

0 

0 

loo 

n a i d  
Y 

( ~ 4 )  

0 

0 

0 

0 

0 

0 

3 

nalxr3a.zau 

(nfd) 

0 

0 

0 

0 

0 

0 

3 

DPU



o-inllwumw 4.15 i tnEmlJla 4.19 ~ 3 7 l . J ~ ~ F I - r ~ ~ ~ i ~ l ~ ~ ~ l n  Network Interface 

module 11~iadl~!d~ln:4u~ ~ d l U ~ U f l ~ ~ U O . l ~ ? S l ~ U L ~ l 6 U ~ ~ L ~ U ~ O U a ~  30 

1 6  

1 

2 

3 

4 

5 

6 

7 

naixli 
Y 

( n h j  

1 

0 

1 

0 

0 

0 

1 

pdnrd 

Rectifier trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

o"u7 

naixria(~alr 
9 

(n 74) 

1 

1 

2 

2 

2 

2 

3 

tdosd~4ui 

fl: TIU 

33 

33 

67 

67 

67 

67 

100 

DPU



mwd 4.16 ~ ~ I U ~ % U ~ I S I B U W ~ U U O ~ ~ ~ ~ ~ ~  WLL U D . I R ~ ~ I U T ~ L L ~ P  

r n 5 i d i  4.20 n~i~1~1ums~ilumuuoa~dnrd WLL ~ lodurn i j~ iu~u l~~~  

Y 

olnLLHunlw 4.16 IlfiEwlsls 4.20 Network Interface module ~~luaun?4uodnlr 

~ i u l n n i t p  ~nlilur"oue:-is swn.ru~n"o oinmmqo'u7 f ~ u n : :  25 

61;d 

1 

2 

3 

5 

5 

6 

7 

;dnsor" 

Rectifier trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

Cu7 

n 3 1 h  
Y 

{fl%) 

0 

0 

3 

0 

0 

0 

1 

d 
Fl3laJfildEt7SJ 

Y 

(flY3) 

0 

0 

3 

3 

3 

3 

4 

1d0f l4~6 
d: d%J 

0 

0 

75 

75 

75 

75 

100 

DPU



mwd 4-17 R ~ I I J ~ $ U ~ ~ ~ - I I ? U M I U " U O ~ ~ ~ ~ ~ ~ ~ "  WLL ~ I D J ~ ~ I ~ ~ ~ I U ! Y I T ~ I U  

u?ndqFI n^~dur'oua& 5 0  7~1.lad~-in"€1 Network Interface module lm& 0 l f i ~ n l ~ ~ 0 d ~ ~  ?DUO: 25 

d i ~ u d  

1 

2 

3 

4 

5 

6 

7 

m i d  
aJ 

{n?d) 

2 

0 

1  

0 

0 

0 

1 

?dnsd 

Rectifier trouble 

Air trouble 

Network Interface module 

Modem module 

Power supply module 

Transceiver module 

o"u7 

na~u&:m 
Y 

(FI?~)  

2 

2 

3 

3 

3 

3 

4 

L P I B ~ L ~ w ~  

a(:a[u 

50 

50 

75 

75 

75 

75 

1 0 0  

DPU



DPU



mwd 4.18 4iuau~f~1um~iffRmS$n.~~~ava~~dn'idf;ouiiwzn<9fiis~wR~s:uuni~ 

~ ? ~ ~ s ' f l l n d 4 d ~ d ~ ~  

oinmw 4.18 o ~ ~ i i u l f f i i ~ r i . r r n s ~ ~ ~ : ~ ~ 1 n 1 ~ ~ 1 ~ ~ ~ n ~ l 1 1 ~ ~ ~ 0 ~ ~ ~ ~ 1 ~ 4  $ 1 ~ 2 ~  

n E d u o ~ r n s i i i R r n r i n ~ n ~ B u o d ~ ~ f i ~ d a m n ~  i r m i o ~ u ~ ~ i i u ~ i ; ~ i ' I - 1 ~ u n f ~ ~ u n i i L ~ R ~ w 9 n i ~ ~  

a n n r r ~ i n ~ n e ~ ~ o u ~ n i ~ o " ~ i i ~ z u ' u n ~ r i ~ ~ ~  ~n~lii%do~n'u m r u ~ ~  ui lYrn~6in:n~dfh~s 

~nl!a:d@I?dn5d Nenvork Interface module IWdO$n~~dn5dL*UmT$191U1p-O~~fifl5"9 % d d u  

a i a u ~ ~ u " a u o ~ m r ~ ~ f l * ~ q ~ ~ ~ ~ ~ ~ ~ u P d f i ~ d ~ i ~ n ~ ~ ~ i n i  $~uamiig~uiu"o.ru-mhu~unf~lu 

n 1 s ~ ~ n ~ ~ ~ m r d n a l n a ~ ~ ~ 1 n ~ ~ u n ' u ~ ~ 0 ~ ~ i n ~ ~ ~ 1 ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ n 8 1 ~ ~ i n ~ ~ ~ 0 ~ d  ~ u o i n i & l ~ ~ ~  

do!&~umrid!sl ~ ~ m ~ ~ ~ ~ ~ ~ n ? d n ~ d ~ u ~ ~ ~ ~ u u ~ ~ a w a ~ ~ a u  ~niui~u~riuamfi~iu&q 
9 .  

~ . r ~ a s ~ $ ? u i i u ~ u n ? ~ ~ ~ m n ~ ! ~ b ~ ~ f i ' u ' u ~ ~ ~ ~ i  ~i i~~ud~uwdauisin armw d.rll-m<ou 

A 
~ ~ O q p ? ~ ~ ~ d i ~ ~ d ~ ~ % ~ ~ ~ D ? ~ ~ ~ ~ i ~ ~ ~ ~ ~ ~ ~ ~ . l d ~ l ( ~ i ~ ~  3 . 1  L) L L ~ ~ : : ~ ~ * G I ~ E U U ~ I ~  

d w  ¶I ~ i ~ ~ ~ n l n ~ ~ ~ i l o ~ ~ s a % ~ i ~ +  ~ 1 1 d ~ ~ ~ ~ ~ f ~ ~ ~ d L ~ ~ 0 ~ ~ ~ d n ~ ~ 9 1 ~ 9 1 0 d b 1 ~ ~ f . p 1 b b U ~ W 1 9 1 U ~ l ~  

uKlrfiou~i5n~n~lA 

DPU



DPU



DPU



, I '  

sinrnwi 4.21 ~ ~ s ~ ~ ~ ~ u ~ r ~ o n ~ ~ ~ i u " ~ ~ ~ ~ n i i ~ ~ u e r ~ a i i ~ " % ~ ~ ~ % ~ ~ n i ~ ~ i ~ ~ ~ ~ i n  

i4oumrdir:~umr ~ I ~ J ~ " ~ M ~ L ~ Q ~ Q Q ~ ' u ~ ~ J I ~ ~  n r n d 2 - i u u : ~ ~ d i i u ? u n ~ ~ ~ u n i ~ 1 ~ a n ~ ~  

~ ~ u " ~ ~ ~ i ~ ~ n ~ ~ ~ ~ ~ ~ 9 ~ i f l ~ i ~ ~ ~ ~ f l i ~ ~ i 4 9 ~ ~ ~ i ~ ~ 4 d ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 ~ w * d 1 ~ ~ q ~ i ~ b v " ~ ( u " ~ d ~ ~ ~  

B ~ n r  o l " n n ~ ~ o ~ n a ~ ~ o ~ ~ a u ~ n u ~ ~ n ~ ~ d ~ . ~ ~ u v o . r ~ d n r d ~ ~ u ~ u s d d ~ i U d ~ ~ n ~ ~  !?111T; 

rn$od?uairnnji%qm $~di! f io l~~u'n1ulu1Y~9qs  k d i l $  Power Supply module i f iuita 

{u t i d i l l d i 1 i ~ n ' i l ~ ~ 1 ~ ~ ~ 1 ~ ~ 1 i  ~ B ~ R ~ ~ P ~ ~ ~ o I ~ R ~ ~ ~ I ~ x ~ ~ ~ ~ ~ ~ M ~ ~ I U I ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ A  
1 

~ l x l l ~ s l L 1 ~ ~ ~ ~ ~ l ~ ~ 7 ~ ~ 1 ~ 4 1 ~ p . p " ~ ' t ~ % ~ ~ 7 5 d 5 ~ b ~ ~ ~ l ~  f i ~ ~ i l a ~ ) . s ~ 4 n l 5 ~ R 6 9 5 ~ ' ~ ~  

nir i i ~ ~ ~ n ~ ~ ~ ~ ~ ~ ~ ~ n " u ~ ~ d ~ d ~ ~ ~ ~ u ~ ~ ~ a ' ~ ~ ~ ~ ~ ~ u a ~ ~ ~ ~ ~ i ~ i u  ~i-ld 
(1) ~ ~ U ~ U F ~ ~ ~ ~ U ~ T ~ ~ R ~ I S U ' ~ ~ * O ~ V D ~ ~ ~ ~ ~ ~ ~ ~ L ~ P ~ ~ D ~ D ~ I R ~ ~ W ~ ~ ' U D ~ H O I ~  DPU



I .  9 
4 4  4' 

m i l d 4  4.25 ~ ~ U ~ ~ ~ ~ W I I V U ~ U O ~ S : U ~ ~ I ~ V O ~ ~ ~ ~ I ~ U ~ I ~ I ~ ~ ~ ~ ~ ~ R B ~ * O . I V D ~ ~ ~ ~ S ~ ~ O ~ ~ ~ ~ ~ ~  
(MTBF) 

DPU



Q
 

2
 

2 =
7
 

2
 2 Q
 

h
P
 
s
 

9 P f Ira 
E
 

be 
r
 

Ira 

DPU



DPU



DPU



l u m ~ ~ m ~ d ~ : u u r n r i i ~ d ~ ' n ~ i l ~ ~ f l ~ a n " u  d ~ & ~ i ~ ~ ~ # ~ ~ ~ ~ ~ v ~ ~ p d i i ~ ~ ~ n ~  1 

gdnrfjs~uuTn~hn" WLL 1 W d o ~ ~ n ~ l s ~ ~ ~ 1 ~ m ~ ~ i u 1 i ~ ~ u 1 ~ f i l l X ~ 1 ~ n 1 ~ 1 ~ ~ ~ W ~ d ~ ~ i i n ~ m ~  

Y n"~~fiil~mi; u3dnns84nlnYliliu1m~ ~ u ~ P ~ ~ I ~ ~ ~ ~ ~ ~ ~ P I I ~ ~ ~ T ~ D ~ ~ I J ~ T z ' u Y  1 wumr 
d w  9 $ ~ i ; q f n ~ ~ r i ~ u 9 w ~ o s ~ 5 a ~ u L ~ o P d n ~ m v ~ v ~ ~  i i a l In~d~dun%~iqw i~nzla i i i l~vu~onmr 

r ~ a : ~ i u . n u r n . j n s ~ o ~ ~ n ~ ~ ~ ~ d n ~ d s z e r u ' i  ~ u ~ ~ ~ a u ~ ~ s ] ~ ~ a ' ~ n ~ ~ i i 4 ~ ~ n ~ i p d n ~ d ~ ~ ~ ~ u ~ u  

i i ~ ~ r n ~ n " o s q n J ~ ~ u ~ d ~ ~ ~ i n ~ ~ ~ ~ ~ i ~ i u ~ ~ n ~ # ~ ? n ~ ~ ~ ~  riou41q.l iw"nt9umad~ uilqwi 

k n d ~ ~ i ~ l n " ~ ~ ~ u ' u m ~ d ~ ~ d ~ ~ ~ t f l " ~ v ~ ~ ~ ~ ~ ~ ~ ~ ~ n i ~ ~ i ~ ~ u ~ ~ ~ ~ ~ d  

(1) ~ ~ ~ ? I ~ ~ z ~ u A D ~ B I ~ ~ L A ~ ~ ~ o ~ I ~ ~ I ~ J ? ~ ~ ~ I I ? ~ ~ o ~ ~ ~ U  
P w 4  

(2) Q 1 1 d J p u ~ l ~ ~ s ~ l k i ~ d 0 ~ ~ 9 u ~ i u i 1 ~ ~ ~ n ~ i ~ 0 ~ e r ? ~ ~ n s ~ ~ i l ~ 1  

( 3 )  ~ ~ ~ I L I ~ H ~ I U ~ ~ ~ R ~ ~ ~ : ~ U ~ ~ I ~ ~ ' ~ ~ ~ Y ~ ~ H ~ L ~ J ~ D ~ ~ U  

lnu4o1~mids~iu'uww~1nd~~~~~ii~w~d~1a* liilri 4iu~unfqlumsliiRm3ih 

4 o r u o ~ g d n r d u ~ ~ u e r ~ ~ ~ ~ ~ ~ n ~ ~ l ~ p l ~ n ~ r ~ ~ ~ ~ f i l ~ i ~  1 ~ r n d ~ 4 7 ~ ~ u r n r i ~ ~ h 1 ~ ~ d n ~ d  

l u s ~ ~ u ~ 1 ~ 1 u ~ ~ a ~ u d ~ ~ ~ ~ ~ n i w ~ ~ ~ ~ ~ i ~ ~ ~ ~ ~ a a i ~ ~ n i ~ ~ ~ ~ n 1 ~ 6 u " ~ ~ 0 ~ ~ ~ ~ ~ d n ~ d ~ 0 i ~ ~ 1 u  
Y 

~ ! L L F ~ D ~ ~ I ? Q  : MTBF (Mean Time Between Failure) ~ ~ ~ 1 ~ 2 1 ~ ~ ~ ~ ~ c J % ~ ~ 1 ~ ~ 1 9 1 ~ ~ 0 9 d 0 1 ~  

g7u: Availability Rate L L ~ E ~ ~ T ~ ~ ~ I U ~ ~ ~ U W I U ~ ~ ~ ~ U I ~ ' I ~ ~ ~ I G ~ I U I ~ ~ ( I U I ~ O I ~ U ~ ~ I ~ I ~ L ~ U  
1 l r ~ i i n ~ m w n " o c i 1 % 4 ~ 1 ~ l ~ d n i ~ i ~ ~ ~ i n ~ ~ ~ ~ ~ 1 ~ l ~ i a ~ ~ 0 ~ ~ ~ a i a ~ ~ n l n ~ d ~ ~ a ~ n ~ ~ ~ 1 1 ~ ~ n i ~ ~ ~ ~ ~ ~  

5.1 a~dwam~~n~14o'er 
d r  w 4 

~ ~ u n Y ~ m i u n ~ s i ~ ~ l ~ i ~ n n i ~ ~ ~ n ~ ~ d ~ ~ ~ G ~ ~ a  ~swan:wli.lrns~m~~5:uuni~ii~~ 

~ + ~ ~ 1 ~ ~ . r d o . r ~ ~ i u ~ ~ e r f ; ~ ~ n i ~ ~ ~ ~ ~ ~ 6 1 u a u n f ~ 1 ~ n 1 ~ ~ ~ ~ n 1 ~ ~ ~ ~ ~ ~ ~ 0 ~ ~ 1 1 n ~ d 1 ~ ~ ~ 1 1 e r ~ ~ ~ ~  

~iorns~~"u?rnsuasoo~~ ~ ~ M T ~ U L R ~ U O ~ ~  6 . 3  nfwioh-miigiu, nmd~.a"~umsutY~v~X 

qdns&:~uii~siul&tiu ds:iiw%mw~~uaaduodd 624 h~ud im$od ,  s:u:d~asloq~aailu 

m>liinmsv'wv'o~uo~PdnTdaoi~21pd1uliia:~iq MTBF ~ n u ~ a i u i o ~ n f  saivi7iiy 1,932.89 

4 3 ~ ~ 9 ,  d i ~ ~ ~ i n ~ i ~ ~ ~ ~ ~ % u n ~ ~ ~ ~ ~ ~ u " u ~ ~ d o i ~ g ~ p d  Availability Rate TFI~JLB&! ~di 0.94% 

i ~ a ~ ~ n i ~ n ~ ~ u ~ i i o ~ ~ u ~ n u ~ n ~ u o ~ ~  346,106 uiwn'onmii~~u 

DPU



P 

n&ainms k r i J r ~ ~ u i n r ~ i ~ ~ f n ~ i ~ ~ ~ ~ o ~ n " u w ' u i ~  

(1) i1u?un~~1umli~~ms~(u"094109~dn~&1~~~'~~i~~.1a~~n1~1~~?fi1~91~~ 

~ I G ~ I ~ ~ R ~ ~ ~ ~ ' ~ ~ ~ ~ ' ~ ~ U I ~ ~ U V O ~ ~ O I ~ ~ I U ~ ' U L ~ U U ~ ~ ~ ~ R ~ ~ ~ ~  35.46% 

(2) I ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~ ~ Y I U ~ X ~ ~ ~ ~ ~ ~ ~ ' U ' U ~ I ~ I W ~ ~ I ~ ~ ~ T ~ ~ W ~ ~ ~ W ~ ~ U ~ W ~ U " U O ~  
Y 

nn-ii igiu&u~luuri~wu~a~a~ 53.28% 

(3) I B U ~ ~ I S U ~ . I I ~ A ~ I U ~ ~ L ~ W ~ ~ S ~ R S ~ ' Q J ~ O ~ ~ ~ ~ ~ ~ B O I ~ ~ I ~ ~ U L ~ ~ ~ J ~ ~ ~  

(MTBF) ~m~~u~~ua:~Rui~$uvaqffo i~~~u~ub1uud4vua1~u$u 71.46% 

(1) Fknn31u~f  D U I ~ ~ I U I ~ $ O ~ Z ~ ~ S  (Availability Rate) ~um3l~~m5%~04%04 
r Y  

qdnsd~n~9ufoua:~muLw~u~o~s1'oii2iu~uLL'upId~nu~Lw"u9u 3.52% 

( 5 )  r d n r i i m ~ u ~ ~ u m u l u $ ~ u u o . r ~ u d ~ u g d n s & ~ ~ ~ ~ m s ~ ~ i i i u m s ~ ~ ~ u ~ n ~  

5ounz1RuAabuuoanmilIPiuiuibuud~vuw aaas 55.62% 

ne.ky dnsdcnu'o.r(i~~us) 

MTBF ( $31~4 )  

~nsinaiuarw4au%4~iu 

(~o&$M;) 

y aninaiu~duniuuosgdf i~~ 

waa~d 

i3Ra9 35.46% 

n w w ~  53.28% 

. * 
L ~ % J $ U  7 1.46% 

r Y  

L ~ B J + U  3.52% 

am4 

iiara$odln" 
Y 

i o u n i s t n h  

6.13 

624.00 

1932.89 

0.94 

346,106 

Y 

mhniGhi4 

3.75 

270.00 

3 104.75 

0.98 

I ,  

DPU



DPU



DPU



DPU



r n n ? ~ i n ~ m a ~ ~ ~ n a i n n i ~  norcn3mnn~gnmnns~u u w i i w u ~ ~ u w s ~ o o u ~ n ~ ~ ~ u f a ~ .  
ee A 

(2550). i~msh-o~l~wornsn~uquqas11~, du;u~u"o 16 unsinu 2550, oin 

http:/lwww.pteonline.orglimgliblstafElfdekom~0n~OOO538~do~ 

DPU



~iimilrrni C ~ ~ ~ V I U I ~ U P .  (2549). 1 R 5 ~ n l ~ i m i i l j ~ ~ n o ~ i n a 1 % ~ ~ ~ a w d  1: U P U I U ~ ~ ~ P D ,  J U X U ~ B  

14 uns?nu 2550, o i n  

http://www.ismed.or.thlknowledgelproduce/p~oducel7.pdf 

u31h {To: hh  (umru). (2547). TIUU T ~ s P ~ w M % ~ u R O ~ U ~ ~ ~ I % I ? ~ W ~  (Wireless Local 

LOOP), ~ Y ~ Y u ~ o  10 nmmu 2550, o m  

h t t p : / / w w w . t o t . c o . t h l t o t I b o a r d h b 2 ~ v l l v i e ~ 5 7 l & s i d = 4 a 8 6 c 6 8 8 1 c 0  

abbd44282 

dnw~lsfj%~lww 

ELECTRONIC SOURCE 

Mugo Kibati. (1999). Wireless Local Loop in Developing Countries: Is it too soon for data? The 

case of Kenya. M.S. Massachusetts: Institute of Technology- Massachusetts. 

Retrieved May30,2007 from http:/litc.mit.edu/rpdp/Pubs~Tbeses/WLLThesis.pdf 

DPU



DPU



DPU



DPU



DPU



DPU



DPU



DPU



DPU



DPU



DPU



DPU



DPU



(3, ~ u ~ i u r n s n j i ~ . r f n ~ ~ ~ d f l ~ d  BS 

(3 .  I 1 ~ U F I T ~ P ~ I J ~ ~ E ~ I ~ U  

(3.3) %um~ao~~ul ls~Bi~~ou 

(3.3) %un~aoa~~dszfi i  3 dou 

(3.4) I U ~ U I U R S ~ O ~ O U ~ ~ ~ S ~  

(3.5) I L ~ J U ~ I ~ ~ I I G U S I P ~  

(4) d 9 ~ m 5 i 1 ~ G n ~ - 1 i  sc ( ~ u . ~ ~ m ~ r n ~ ~ i l ~ ~ ~ ~ d f i s d $  SC) 

(4.1) n ~ ~ a ~ ~ ~ ~ S n ~ ~ ~ ~ i ~ m ~ n ~ w i ~ ~ n ~ Q d " n a ' u ~ % ~ ~ n ~ ~ ~ l i ~ u  

(4.2) iin~iun:oi~gdnsoiti sc 

(4.3) f(~u~a~imiuaa~i"u09 GPS 
d 2 1  

(4.4) m s a o a . ~ u w u w ~ ~ ~ l u ~ ~ a u ~ a i % ~ i i  

(4.5) ~ s a o a ( o v n i s ~ ~ i ~ f ] l ~ d s ~ ~ n ~ % ~  

(1.6) ~ ~ C R L ~ ; Y  ~ 1 -  iog 
9 Y s 

(4.7) ~ I ~ ~ ~ L ~ u u Y B ~ ~ ~ ~ u E B U D ~ ~ % J I U ~ ~ ~ U ~ I ' ~ ~ Y ~ ~ I S ~ ~ M % J ~  

(4.8) m3bd~uu Tape backup 

(4.9) ~cjaoarouaroiwnisii i~iuwo ~ a ' n ~ ~ ~ ~ ~ c i ~ ~ ' s d ~ ~ ~ n ~ u n a ~ ~ ~ l n ~ ~ ~ ~ ~  

(4.10) ~ ~ ? Q ~ o u s I o ~ u : ~ I u o ~ ~ ~ ~ T ~ ~ ~ ~ B ~ I u  

( 5 )  ~ ~ 0 m 5 1 h ~ ~ 5 n ~ ~ d ~ n i i  j7u (RSU)) 

(5.1) m ~ a o ~ o u % ~ ~ ~ a ( ~ i ~ n i ~ n ~ u n ~ w ~ ~ ~ ~ ~ ~ ~ g i u  

(5.2) R430tlDLl Alarm VDJ BS module 

(5.3) ~ I ~ ? ~ u R ~ o I R ~ ~ ~ s ~ ? ~ o ~ ~ ~ ~ u ,  Router, HUB, UPS i l ~ ~ q d f l ~ d 0 d ~ 7  

(5.4) asaonould DC 

(5.5) nsaorfoubandsiiuld (Rectifier) 
A 

(5.6) w ~ ~ Q ~ ( B v ~ ~ T L T o u ~ ~ ~ % I . P ~ I ~  SC LLa: Router 

(5.7) ~ ~ L I Y Y I R ~ ~ ~ Y ~ I ~ ~ ~ ~ ~ I u  

DPU



% u m s ~ r n s i i ~ s Y n ~ i  

1, f 1 l ~ ~ ; l 5 ~ ~ a i ~ ~ d 3 t ~ l a ' ~  

- n m  s:oo -9:oo 1 ~ a u i o ~ d s u n s u m r ~ ~ 1 ~ ~ a " ~ 6 ~ ~ n ~ ~ ~ n 0 % ~ w ' a ~ m ~ ~ ~ a i l ~ ~ 1  

~ ~ s ~ s i l u  
4 w 4  

- dgunsiuun%~~uu'oyaw~~~um5a~a(o'u 

2. n i m ~ a o ~ o u d s s ~ i ~ ~ a u  

- Gmm?uugJn~d m$o.rilo%umsiiilGnwl 

- ~ ~ P ~ ~ ~ ~ ~ U ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ O ' U L ~ ~ ~ ~ . U ~ ~ ~ O H O U ~ ~ : I I ~ ~ T ) U $ U ~ ~ ~ I ~ P ~ ~ Y I  
- d i ~ ? i ~ r r ~ o l n q d n s d d 6 1 1 i ~ ~ ~  

- nsao~o.u~i~~iuniunivi I h i  ldr~a~saniu:i~dq ?, H U ~ ,  Router L L ~ Z ~ U ~  
Y 

4 u4 

- I l ~ u ~ - ~ 1 u m u ~ u ~ o u ~ i ~ ~ ~ o n i ~ m ~ a ~ ~ ~ p 1  

- Guw"nu"oya 

3. nimsaoaoudszii 3 L ~ O U  

- kmf rruqdn7d m;Leado~umsi~~q~n ln  

- C~lm?uu ~ ~ D ~ ~ I ~ ~ ~ ~ Q ~ D ' Y L L ~ ~ ~ . ~ $ I ~ ~ ~ ~ ( D E ~ ~ ~ ~ ~ I ~ ~ O U ~ ' ~ ~ ~ I ~ ~ ~ ~ ~ ? ~ ' L I I  

- nsav ~ D U M I ~ ~ ~ I U ~  1duansnoiuzdi.rq fi 6 ~ ~ , ~ u h , ~ o u t e r  1ra: 

iu7 
- ~ i r n i u ~ ~ o i a q d n ~ & o i G g ~ u  

Y 

- ~ ~ ~ ~ ~ I U ~ I U ~ U ~ ~ U ~ ~ % J ~ ~ ~ ~ ~ I ~ W T ~ D H O U  

- GuM"nu"oyn 

DPU



b~ntr~~l ' i lmaaar i~u 

1 .%un~~onoud. i rd~ iu I~n 'p~n~s~~~~:k (Monitoring) d d ~ ~ n ~ ~ u n u ~ l u  $r 
4 w 4  

~ ~ u u o ~ ~ ~ u r n r d g u ~ ~ i u ~ ~ n ~ n ~ o n ~ ~ y a ~ n 3 " ~  

Monitoring System Trouble From SC ?ally Rep?c- _ . - -- DPU
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.................... F?!? ?!!?J.. . ._ ........................................................... -+&F .... i... ................. _. --.-... 4 .... _ ........................................... - 8 .  
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U* ID B l n b  0,1,i,1.1,8 rJr,r?wl 

h i  IlmrlD PO10 , . . . . . .  ................. ......... 
= 

! - -  4 .  . N! lD ,T~*~mY !. 
. .f?hl... . . . .  

.......... -3. ....... : .-FL.U.:.:l,v!~'r ............... . . 
b b "  rm UUJ . . . . .  ..: p- 

. . . . . . .  - . . . .  
............ . . .  

........... 
.............. 
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h n M . r  ] k s  I * k m  I O n n  [ h a  I k n w k  

.. .. . . .  66 R*r'*rmm ?~:9"'*.::r=f- - - - 
-,-,,.,,-,,-,-,,,.,,,,,,.,,,.,,,.,,,.,,u, 

chr i ib; jqfo~ . - ...... atmr .b t  . . .  . - . . . . . .  ,- 
I h w r r r  Vmrrlmn - - -  - - -  .......... ... .. )... I - ....................... ............. 

Amhs 

1 - 1- a : (~mrrmrrrry*r 61rh) 
. . . .  .. . . .  hnl m.7w.r .dr, 1.d - * , r r , t  .. .. .,, ,, , .-. .--. -. --. !?-.%?a:-:" b*?-. 

,,,, . ,!myyr~ll .. mblm[rl. & r  W p d l d l m r d . r . +  .. .. ....... . * - - -. - - - - - . . .  
'bzmhd!aSUld! - , -- . . . .  ic!'". .- 

,nss -yr y.p+c5UI . - . . .  - 
............ ... , 

/ b m n Y r r  - - .. . . . .  .. . .  ................................... 
I I - . .  ................... 

. .  .................. ........... 

l rbbm &8 ]I.hbDl I l l  M-nt h l u l n  lla b 

111 N ~ R  k ldn  *la r 
j 

m*lvrW i 
Err. k.! ...................... 

I 
, , 

. .  . . .  
.......... 

. . . . . . . . . . .  I 
i .- - 
I ..... ..................... . .  .!!!!* e?!!!!!t*an'. 

. .  . .  ........,... ........................... . .  , ................................. 
,... . .  . .  . .  i. dmrmd v r v r  11 n m b e  r .............. ............................. ....................... 

, l & d ~ W G d  73 7 

1.1 . . . .  
I 
I . .  . . . .  

i 
. . . . . . . . . . . . .  
I 

mwd 2 l u m s ~ o r r s ~ d r ~ ~ 1 a ~ 0 u ~ ~ ~ ~ a 0 a ( 0 ' ~ ~ n 1 ~ ~ ~ u w ~ ~ ~ d ~ ~ ~ n ~ % ~ n a ' ~ 1 ~ ~ ~ ~ 0 i ~ ~ a ~ ~ % ~  

=ifls99i1u 
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Pairpi Site Co$-oller MnEd Malntenancg Check Sheet 

tam-: mwp- WkhWHa.  

Sh CaraCihr Mm+ ;,- 'P *ST b h m n  hl Nq. DPU



Pabol Base Statlon OfIice Malntenancs Chrck sham1 
.............. - ... -. . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... ........ 

I 

2am.m - *...*on Nan. : 
......... . , , q , . .  . . .......................... 

0- hm.mIl..-- -- Ch.m.1: ch 

Dascrlptlon Result Remark 

..................... ...................... 
LED Of Ro"ler 

. . . .  ...... 

-. - -. . . .  

......... . . . . . . . . . . . . .  
- - - - . - .. - - -- -. . - . .  - . . .  ......I ..... 

LEG M Rec~~fler Doora Dlspl~y, Module . . . . . . . .  

Rectd~er - Module dRectlfler. Dlsplay -- - -- - - 10 OK [7 NG 

Rectlsr BA~TE" - - CandhonBattery(Not Surell) ~ O K  D k  I - - - --- . - - - + - - -" 
Test Banery back up MAC power 07 Rectlfler i m u a s a  micoiconln;~ 0 NG 

D G  PDB I IH v It-4m 

- 

1 5  
. .  

Date Check by:  

.E 
0 * .  
g 
r: 
(5 
G 

> - -  

. .  

Tlme Signature 
. . 

.. . . . . . .  .... ... I 6.h- - .- - -, 

- - - - ... - - . - ..... . . . .  ........ ... v (-4s) -3 
FUSE or BREAKER j (  A) 

- - - - -- ,-- ..... - . --  ...... - .................. -- ................................... .. . . .  
Beh~rld 01 8: 

. . .  

.DC Oumut I F m r  Suoalv Unnl 

-- I p o$ut (C!rcu!!,prolrac!~~,_un!!,>..,i~ ,, ,, . , -- Y -yR) . .- 
V 11-24) - . . . .  , , 

I~ebnrlc ~ o d u l e  of BS slot a ? lo ov % L O , ~  %Lo;? Wars 
AC P m r f o r U P S ,  Power ceb ly -  ;g?_ C]E I IACPE~X "" ............ " ...... " ........ 1 ...... --_ .- - ... - . . .  

+ 
p 

3 lime :Ping Test Router RE.U(B5, 
'-- -- - . O ' J K  %Loar. %A:!$ %La$$ ......... . 
. :PinpTertRoubrRSUECl~- - ! ~ o ~ ~ . ~ ~ ~ % L ~ ~  %&?I  LO^>- r-..............-.........-. 
,Ping Test to Site Conbiller . ~ C J K  %Loss %%la ::%Loas .............................. . .  i - - -. 
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Patrol Work Order Check sheet 
Technical support 
Name 

Site Name 

Date 

Time 

SC Name 

Occurred 
date 

Report 
by Check by 

1 
/ I I 

Solved 
date Detall Alarm Repair mathod Result 

I 

Remark DPU



Exchanqa P a t x o l  Work S o h e d u l m  
. . 

Nakhonsrifhammrrat h No check~heel 
Busy 

-1 !ZC- ..~I!~T#L Slap work - .  . . . . . -  
1 BS Illm@monlh - . - - .- - - - .- - DPU



n s a ~ ~ i ; a n l u r n s n j i ~ ~ Y f i ~ ~ ~ ~ ~ f i ~ ~ X p d ~ ~ a  1 an'spa ( i 9 i n i u r n r ~ i l t ? n v ~ d ~ n ~ 9 n a u 4 ~  

h I 5 ~ $ 1 1 ~ ( ~ i t e  Controller)) 

n~s~r~o~numilbi~umumw !&illrip Jnr d sc iln~~dnsdill~ourio ibu iu'orn.il+~;nu CD 

4 a d 4  nsaonnu Modem Imurn5 1 ~ n ~ r / ~ o l ~ : 1 6 ~ : d ~ ~ n m l 8 1 ~ ~ 0 n 1 ~ ~ ~ 9 1 s a  

~ . l ? % r i D U ~ U  LAN T 6 . l  HUB, Router lln: I R ~ B S ~ ~ € I U W P ? L F I O ~  

DPU



flS39tfDIJHlU El (3C-2V) ll g.1 router. DPU



Log on &I Administrator ~ia:r~naoiu: 

1. Input, Output Voltage mc~n:$ii7 

2. Battery nxo: 100 % 

EmsAdrnin, EmsOperator and 
EmsTechnician !nin~ui~o~$~no-~u:I# 

Serial cable ~ I W R ~ U H ~ B M ~ R  

msanarou Corn Port 

DPU



DPU



gJn.id WLL d Site Controller 

a lnha Server Dell PC (CPU, Monitor, Keyboard, Mouse) 
HUB, Router, UPS 

4 3C-2V (El), ~ T I U  LAN 

Q ~jSoni~74a1uiln:~liu CD ~ D Q B  

DPU



lg6fl "Date LLD: Tirne" L l X  

nl?u~aa~niu~aai.vos GPS Su%dslansu site contro 

DPU



z A t  
F ~ % ~ Q H F I I J W ~ ~ Y I ~ ~ ~ % M  Bard Disk. 

L ~ R  MY Computer 

Properties 1 

r izan Tools tap i~n:niinCheck Now ... 7 
o:~mmau'onmu Error checking &d 

l d a ~ u i s n v i i n ~ s m n ~  a a u ~  an76 idas~in~d~unmn15 
m.ra~wa1r f iwn '~a~dn1ni1 f i~ i iuu~an~n6i ; lw i~~nna7 l l~~  
itflu Windows u ~ ~ u A u ~ t l f i  wTF Tm u ~ I I J I ~ ~ \ ~ I I ~ ~ J  iidu 
i~i id766ia u ~ I S L ~ U ~ ~ ~ ~ I O I U ' U  ilo Windows 7 ~ w l l k v i 7 h  
q w ~  ad n i5$mm~51~~1a~n i5 t i l ~ ' ; l $au~  ~lfi61i'l~illj7n75 
m s ? ~ w a u n ~ ~ d a 7 d r d a ~ ~ i ~ u n i ~ v i 1 ~ ~ u ~ a ~ n a ~ ~ d ~ ~ m a f " l n r l  
~ T a 7 d  

4 , - ,  I Click "Yes" J 

i ~ i n . s a ; r ~ e r ~ u I p s t i ~ ~ a i ~  2 nEiosi~a"anSn Start 

~ e s t a r t  SC. 5:flfl~0:81430tf0fl 

DPU



Fl%aWBIJ Event log 

d d w  
Log on I& ~dministrator.(~$1lw4:fl11~fin~&09f Password 1 ~ 3 0 4 ~ ~ 1 1 1 0 4  f¶J%1lf0y). 

n;n:Start->Program->Administration Tool->EventVeiwer 

Tools (Common) DPU



&14 Alarm 1I-i Event Alarms 

File-XlearAllEvent 

wan "Yes" 1 

Log --Clear All 
(Events / J 

pr 49 muson?iu "***log is full.. .:' iiin$uiouq StY~~Kilrun~lnums Format $ ~ d  

DPU



P 1 1 3 0 ~ O U ~ U ~ M  Hard Disk 

b 

d~ [MY computer] I I R E  F I ~ ~ U ~ I ? I  

Drive [ C : ]  ~la:hadnnhu~ Properties. 

~ u n i i o ~ ~ n ? i u o ~ i ~ u n a l ' u ~ ~ ~ ~ ~  Hard disk 

1"l;fh 20 GB 

mrqonnu'lu Drive D: ~ I ~ + B d l n n n i l s o ~ / .  

ld&dln&ld 5~~nou~q$.aa"on~d$ 

DPU



o"l?limlnsnnnn2lu~~u Hard Disk 16 

R;RIU$ [Start] L L ~ Z L B O ~  [Find] 

$M Of type, h%n [All files and Folder]. 

%U Size d~fl [At least] Lla: 10000 KB. 
Y n 

~a"s~lflld"ulw"~?fl [Find Now]. 

Drive C :/ Drive D:/ 

DPU



~ ~ f l ~ n l ~ $ l l a : ~ d ~ b 1 n 5 ~ ~ ~  Site Conkoller 

Md 5- 
b w s  B-r 
D M W h d  
DFsaw n+r- 
€.rvMr*~Umr 3 M W  
€HjY -ma 5- 
EHW Cm+nLrn S a K a  
EMS4 F d 5 -  
E M S  J.""M-Q. 
i~drq 
FlP R * h m s  5- 
G& -5a*Fa 
* W l H U I  
I-a L - h r r a  
M- 
MSOTC 
USSaIS-r 
M d  I- 
UO&OGC 
M m 0 0 C  DJDM 
H I U r S m l l a p l n R d  
b4-t 
-sdsmrp 
R a m *  Udd M m p a  
A a m a A r r a E - M a w  

5- 
Ssrw 
WllP 
WMP TIIP Sarso 
Spmlm 
SOLSa- 
TWAPNslBIOS H . k  
T ~ S P n c c  
UPS 
bNC Selw 

~ ~ I U S F ~ I J ~  Directory 

DPU



~IS%IIR'FI Alarms Log 

Gwn~ui 1 

1) Log on 'ErnsOperatory 4 Site Controller 

LO, 0. lin:  LO^ offili4i~quiaio.r Restart m+mnauw~~am~ialii~Gnm 

CTRL + ALT + DELETE, dfld3J 'Log off.. .' LlX 'OK1. 

01 

%46PIb%i$2: Run the script 

1,272KB Application 
39KB Application Extension 

ListupOutgoingBlockedUse~ 

1) ~$l$d111117~ Windows NT 

a. Buldon+.I ; Start -> Programs -> Windows NT Explorer 
3l 

b. hl f i snt in  D: drive dlll%Jk&lfl I ~ R A F I Q ~  'MaintenaneeScript3. 
4 P r  u 

c. guihnn'n 'TextOutAlarmLog.bat' iAo~unn3d umd; 

'<PC name>-AlarmLog.txt' 

$ W ~ B U W  3 : copy !dd floppy diskette 

1) %ailaiu floppy disk 

2) Copy 146 

DPU



a. L ~ R  Windows NT Explorer. 

b. hd~sln~fl D: drive BIM?UL$O~ l d a t l ~ ~ f  'Maintenancescript' I U I ~ J R L R O ~ ~  

~ a . i x f l  script 114; 
c. ~Zonldai~aun5nial 

D 6 a " s n u r ~ ~ d d ~ o Z i p  ... DPU



I 

3).~0161~9d floppy disk.DDfl 

~ 1 8 f l a ~ d f l f ) ~  MS Excel. 

Y 

m.r~n'naiiu.ab~nnmpd~v~~~p1~er~~~u~4'u"%n1a.n"~~~~ 

iUrnDUi  1 

l).Log on 'ErnsOperato~.' . 

d 
$urns LO% on LLBE  LO^ Qfi1iii~Eludiaq ~ e s t a a  anr o.rnouGqa~aiaii9Xnw 

CTRL + ALT + DELETE, f l z f l q ~  'Log off ...' 11RE 'OK3. 

DPU



iunoui 2: Run the script 

2) ?~I~~LL~I~BJ Windows NT Explorer 

a. Ii%ni/u ;Start -> Programs -> Windows NT Explorer 

b. #Ul&stnfin D: drive d ~ ~ f v l d n n  Tr inaoi  'MsintenaneeSeript7 

DPU



hploui 3: Copy ~vln~dltifloppy diskette 

3) %dllkh floppy disk 

4) Copy 114; 
b. L ~ F I  Windows NT Explorer. 

b. &kttrtR~n D: drive dirliuldan Frlninoi 'MaintenaneeScript5 I U T Y ~ ~ I ~ W O ~ ' ~ ~  

n 3 5 d  script Id6 

c. r~onldd~iasn~nbuai 

D. G b i ~ ~ l y  A ~ ~ T O  zip ... DPU



5 )  10111~~ floppy disk.oon 
2.4 d 

WUlULNpl: ~ ~ ~ M ~ U U I I ~ U U I U E Y ~ A  .at ~ ~ U I ~ L I I & ~ I U  Notcpad. ~lil:$l~?o$l~;l~lh 

~IU'?I~~L%VJU MS Excel. 

DPU



rnstdiuu Tape bsekup(~1909$~~i1) 

61 Tape drive 3ilsunilfi~iflu~ IU$I 

~Y?oti~qu'o~ nniu%u Tape 
Status ID Day Time Command Line 
-------------------------------------------------*-**----*-dd------------------ 

0 Each M T W Th F Su 2:00 AM d:lbackuplbackdiff.bat 
1 EachS 2:00 AM d:hackup/backfull.bat 
2 E a c h M T W T h F S S u  12:30AM d:/backup/niuinfolniuinfo.bat 
3 Each Su 9:00 AM d:lut.il/untrace.exe -a 7 
4 Each M T W Th F S Su 11:30 PM d:/backuplbsinfolbsinfo.bat 

DPU



I 

~ ~ " u m o u r n a ~ l a a s a o u a ~ i ~ ~ i ~ d d ~ u ~ ~ i ~ n a ' ~ ~ ~ ~ l ~ ~ ~ ~ ~ ~  

B 5 3 5 l i l D U f f 0 l U ~  
Y 

m~aoarouasliunirI;ii~iu6~0~ BS ~ ? U % L I I ~ ~ S I I  54; 
Y 

- TU Overall Status i f l u n 1 5 l ~ f l ~ n 1 ~ ~ $ ~ ~ 5 7 ~ ~ 4 ~ ~ ~  

- $M Base Status FiS30STOU 

Desired State: ( R ~ T U L ~ ~ ~ L I M :  operating) 

Operational State: ( f l 2 ~ f : h l  lug operating) 

- %W Connectivity Monitor field check 

EMS to Base: ( F ~ I T o E ~ ~ ~ o ~ M :  connected) DPU



n~~cnown'iuasp J n ~ d ~ n ~ ~ ~ i p d  

4 d 6uiinn~n BS ii1wiudnriolu:uot modules dlfi~~dm~~i~d14 X I T U ~ R ~  Alarm I R R &  

~ u i & n a ~ n d ~ u ~ n &  (!dil~~anrnu:dnlozifiu~~?ua), nrnu:uodu;n n"o operational 

Status (dnh33~: operating) 

Y tluq~u El links 1:~ilu64u 

155ch-BS => (No, 1) to No.6 

12Och-BS * (740.1) to No.4 

90ch BS => (No. 1) to No.4 1 
Net ID: 0,2,1,3,4,5 7 
~ T O ~ U E ~ I I S I ~ D U ~ O :  In Use 

Blocking State: Unblocked I 
El Resource Dialog Box 5 / 

DPU



\- 

System Parameter 7 

CI fla EMS Ila: Log off Qoneln Site Controller, 

~53eareu Alarm smhJsi~n.au EMS (Tdaains~m~uprr BS) 

ws?olmu Base> ~ i ~ ~ d ~ i n ~ i l ~ n u 1 u n d 1 n ~ o ~ . v * 8 ~ a 1 % ~  Set, Acknowledge & 

Critical, Major, Minor ~ U W I ? I ~ I ~  Alarm niunJwi3udi.rd 

DPU



4 4  Y d a i  Alarm Gnvunwrius dlqwikumr  dn$ionisl&iulpl Site Controller un:: Trouble shootlng Manual!! 

DPU



m339IBBPI Rerriote Alarms MIB 

d~rns~;~ldi MIB vlnnfugsl;n ~ a u o i .  
cl Y nBn Tools IU tool bar -> d n  ~ r a w s e r . l l ~ e m u u 0 ~ a p . f 6 1 ~ 1 9  Untit 

i o n  <&I Base Station> Iu Entity I u s I u ~ ' ~ .  
bZ0f1 readwrite %U Context field. 

~Zon ARRAYCOMM-WLLI-MIB IuJai  MIB . 
On M B  Browser, expand MID tree as follows. 

tacProducts 
+acWllSystems 

+acwllI 

ii) ir'ud "28,29,30,3 1 " I~Pi09 ''Instance d'. 
iii) &inn 'sSMlnputPinValue' llnlniin+ '<<Add1 . 

iv) 'aSMInputPinValue.28', 'aSMInputPinValue.29', 'aSMlnputPinValue.30' 

and ' a ~ ~ l n p u t ~ i n ~ a h e . 3  1 ' P ~ ~ o ~ ~ u ~ ~ u ~ ~ ~ ~ ~ u ~ D ~ ~ * ~ u ~ ~ I I .  

v) fl%$~ 'Get' button. 

8=0 i ia  Air hililii Alam 

30=1 i io arms Alarmvi~a~udnl 
30 A i;o IPPJ Alarm "Iii i~~iu81 air, 
rectif ier alarrnr~~srllin.jlu 

door, 1 

DPU



- + a c w ~ ~ i  
F r n < M I O L I  

em Sd4dl*n +acwlll S tructured 
+aSystem 

+aCalibratiou 

S ~ ~ ~ O H O U ~ ~ ~ % D U ~ D  Alarm V O . ~  Power nupply 

5=0,10=0 only 60 Channel 
5=2,10=2 for 90,120,155 Channel 

1w91za:fd'w dllgu 60 Channel O : ! ~ I ~ R ~ ~ O : ? J  7 
Remote 
Alarm 

DPU



n~~slroun~iw~P;iuos~dn~&afil i~~ipd 

d f l  Start -> 'dfl Run 
Y 

d o  ' 
na"fl Run U M  window, ~ 0 0 1 f l ~ ~ ~ f l ~ F l l ~ 4  telnet h f l l ~ .  

Telnet <IP Address u o ~  Base Station da~uwia>  

lu"onuYwi1.1 telnet A ~ R ,  n R  Enter I ~ E I F I ~  I O @ ~ I :  nobody> I ~ R ~ U ~ M G I W I .  

Select "Terminal"->"Start 

: nobody>cmd "dbone e 32 

: nobody~eventLogAlLAlarmsPrint 

:nobody>V50MLCfsmCBPrint 0 

: nobody>VSOMLCfsmCBPrint 1 

: nobody>VSOMSysManCBPrint 
: nobody>cmd "L5 callPararnsPrint -1 1 

: nobody>cmd "L5 callTable callTable 
:nobody>cmd "dbone e 57 

: nobody>sciDevGPSNumSatGet 12 ? 

:no body>sciDevGPSNumSatGet 13 ? 

:no body>loGpsLockStatusGet 12 ? 

:nobody>loGpsLockStatusGet 13 ? 

:nobodpRMChamelLcchnfoPnnt 

: nobodpll  "lslotO/flash 

:no b o d p l l  "ldotl /flash 

: nobodpcmd "patch sbow 

4:mmfiau card master iiri747unvi slot 'lwu 
A b 

+'~:LIWWQ Alarm nnqk Act~ve 

Wufirn state l e d  E l  l ~ n k  0 +'l:6m4rrll6u 3 

4:LLfiWd state a m  El link 1 ~:kadrn?k 3 

9ZLLWA.1 state 184 n79 startup rmm vs *:&ndijA'1~ri7nir 3 

srufirn~uwKwih'pa~nwTn~ 

4~ufimnl~VilQluua4 modem ~uL9~7fl9$ld 

u¶m3 slot 9184 modern 6ddu control channel 

Ufih.14?~?Uwl9L~flU?I?U1~~fld LO ~'14 1 

uaw~i?uqumiq ~ q u u d ~ u ~ ~ m d  L O ~ A  2 

u w m ~ u a n i r . i u m i ~ ~ n i ~ i n m ~ ~ i ~ t r s l r i ~ ~ f l u ~ n ~ ~ ~ ? r u ~ ~ m ' ~ ~ ~  

u ~ m ~ u s s n i r . ~ u r i i i ~ f i ' t ~ ~ n h 1 ~ i ~ ~ u ~ 6 ~ u ' u ~ n ~ ~ ~ ~ u L 0 i ~  2 

hhamwniurqmq Base Station 

~uirnq~oynlu Conlpact flash Card slot 0 

~~firnqu*ayalu Compact flash Card slot 1 

~ ~ f i r n q  patch settings 

DPU



flaaQBIBU 10N Level Vb9 CALU 

fir3onou~~qn"~urnsd1~1uvoq Calibration (c~~u)Tn~~Udarnrdfl1J"~~iu, 

11 ~ ~ ~ i n ~ ~ l r ~ h ~ w i r i ~ ~ m o ~ ~ o ~  CALU s G a ~ i  DTMF ouns:ih?dria~sarn~u~ OK Zw 
mui~nn~?o&nr:u:lnaInu login 8.1 su 07n Site Controller PC 1 ~ ~ 1 4  telnet. 

ION level LlaZ d l  ~ 7 ~ l G b F 1 0 h 0 4  calibration ~ ~ ~ ~ J I T ~ R ~ ~ D S T O V & ~ U ~ I # ~ ~ I U  BS 
add 

~unsoliu CALU 2 pis( Capacity v09 BS RD 155,120,90 ~ ~ ~ . ) ~ U I ~ ~ W ~ ? B ~ B U ~ $ U I ~ U ~ ~ " U  

:nobody> stalk <PSID> 

- -  S b v l l  rw3tavcpa -- us, l g p w v *  oe IaqTail t o  see msq5 -- 
++ILc.:nmooay> 1 t 1 1 b  11111 stalk <SUID> of calibration unit 
flmnrctlmg t o  prla 5 1 1 2  . -. 
lt.lk-51111> ,.......................---.-- 

~ 2 u d  ri1n.rub~w9rtk RX level o m  su ~ ~ a z ~ ~ d l . ' n ? l - a j r : - ~ i ~ ~  

-50 to -70dBm. ' 

:::Ion 
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Sub=-510BP::: iDn -- StDllEO tCU - -41 
, r u  STORED IBH - -41 

~ I r i I d ~ i ~ w i i ~  -5OdBrn, N U I U ~  Cal su antenna d 5 ~ ~ w n ~ l u d i f i ~ ~ ~ m ~ 5 ' ~ - d q  

i f~qj lrn.  

Ki~i1d~iG;u"ounii -70dBm N U ~ U ; ~  R O I U ~ ~ ~ W R P ; ~  Cai su antenna ? i ~ 1 3 9 9 ~ n ' n J q l ~ 1 ~ h  

i ~ + ~ Q ~ ~ p i ~ ~ ~ ~ ~ i i ~ ~  11AluT~umsbiu ?n 

~ I ~ ~ ~ ~ W W ~ T I R B I I  RX level. 

:::ioff 

or l o g l a i l  t o  see msqs - -  

pa----------------------------< 
'sub03-53002: :: i o n  
a+* STORED Ion  - -4% dBm 
I#** STORED IOH - -48 dBm 
,rr* STORED IOH - -40 d8m 

** Example log *** 

:nobody> stalk 49001218 
Connecting to psid 49001218 . . .  
sub03-49001218::: ion 
* * *  STORED ION = - 7 4  dBm 
* * *  STORED ION = -74  dBm 
* * *  STORED ION = - 7 4  dBm 
* * *  STORED ION = -74 dBm 
sub03-49001218::: ioff 
sub03-49001218::: quit 
End stalk 49001218! 
08:32:22.455 GPS b s U t i l :  49001218 0 Terminated OMC CALL for p s I D  
49001218 
: nobody > 

d i8~b!d i8urn1~sa~dou~i  configuration U O ~  SU ~ O ~ D R ? ~ U ~ ~ R I B U % ~  
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qa~w'' '14~ lla: enter. 

s i d  = 0 ~ 2 E 8 0 8 0 1 8  

timingnduance - B 

L 4  STBTUS: I I 
- - - - - - - - - 

L 4  MODE: N O R W L  
CCH handouer : ENABLED 
PSID:  5 0082 

*** {?od?;l Log file *** 
sub04-89000032::: config print 
csid = 0x20600000000 
cch = - 9  

C S I D :  8x2E 08flD00000 
HWID: 0x38 W B B  
cs type : p2  

timineAdvance = 0 I $ R s z u ~ ~ ~ ~ I ~ ~ ~ ~ o ~ M ? o ! ~ .  
signallevel = -52 
sub04-89000032::: 

iuWd "con£ ig pr in t "  lrnz enter. 

d m  ' 
%%~Vifil;;l LbStE Enter. d l ~ ~ l l ~ ~ f l ~ l f l  Stalk session. 

LCCH frpq: 75 (PHs Channel) 
LCCH slot: 0 
LCCH i n t e r u a l :  5 frames 
T i n i n g  aduance: 0.00 krn 
BC power: 
B a t t e r y  s ta tus:  OK 
Tenperature alarm: OFF 
Debug l e u e l :  

5ub03-50082: : : c o n f i g  p 
"@" 11~: enter, a?ns'yo~noin Stalk 

sub04-83001072: :: stats print 

Stats for PSID 83001075 

time since last stats reset in hours:minutes -> 18842:57 

number of offhooks for incoining calls -> 0 

number of offhooks for outgoing calls -> 1 

number of link channel requests 

DPU



normal call -> 1 

CCH assisted handover -> 0 

number of link channel request retries 

normal call -> 0 

CCH assisted handover -> 0 

number of Iink chan requestslno responses 

normal call -> 0 

CCH assisted handover -> 0 

number of link channel request rejections 

normal call -> 1 

CCH assisted handover -> 0 

number of charnel allocations 

normal call -> 0 

CCH assisted handover -> 0 

number of sync failures 

normal call -> 0 

CCH assisted handover -> 0 

number of sync establish 

normal call -> 0 

CCH assisted handover -> 0 

number of successful connects 

normal call -> 0 

CCH assisted handover -> 0 

number of L2 connection failures 

normal call -> 0 

CCH assisted handover -> 0 

sub04-8300 1072: : : quit 

:::g&t 

:nobody> cmd "bsutility ping ping 83000956 
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SU# Time Status 

SU# Time Status Bits DNL% UPL% 

----------- +b+w-e+-""---b-h*-*---*----*---d-b---- ----- *---- ---------- --*-- 

83000956: 2005108/19 08: 13:35.000 GPS SUCCESS 6 1440 100.000 0.000 

i~wn$i@ils Telnet, ~ 1 8 z m 9 a 0 ~ 1 ' 0 ~ l ~ 3 ~  calibration ~ 4 i s n 7 W $ l ~ a ; 3 9 .  

d m  ' 4 
w"uwni#~~w~i~unniY~s" 

cmd "bsUtilitv cal cal <PSID#l> -1 

cmd "bsUtility cal cal <PSID#2> -1 

cmd " bsutility cal prLatest -1 
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ci&fX~dl Vectors IXiisl BS. 
cmd "bsutility cal setVectorToBand 0 -2 

ili~~n~~o~n~+i~i~fiasiflpd~~d; 

a Real part W D ~ ~ I ~ K  vector V B ~  antenna !linasn:li~ihqlr; 

a [nlaginarv part uoaudas vector 9r~1a antenna ~ l j f i ~ s a : ~ u i ~ f i u ~ u ~ ~ ~ ~ o ~ u o u r " u ~ X l  i 1  
Y 

1uilu"w. 

a i ~ i i n i i ,  Real part iia: Imaginary part vowvia: antenna port &o~?J~n'~hgub 

*** 6~1tilq ~ o g  file *** 

:nobcdyz crnd "bsutility cal cal 90000656 -1 

CAL-SUCCESS for  psID 
CAL-SUCCESS for  psID 9 0 0 0 0 6 5 6 ,  Dot with previous vector: 0.37181 
:nobody> cmd " b s u t i l i t y  ca l  cal 9 O b 9 0 6 5 6  -1 

CAL-SUCCESS fo r  psID 
CAL-SUCCESS for psID 9 0 0 0 0 6 5 6 .  D o t  with previc 
:nobody> cmd "bsutility cal  prLatest -1 

90000656: Time: 

6 :  
7 :  
8: 
9 :  

10: 
11 : 

08:21:00.270 GPS 

:nobody> cmd "bsutility cal setVectorT~Band 0 - 2  
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'iff ice :mobod;> rf i c e  :nubody> 
o # f  ice :nobody> 

ff ice:nobody> 
ofFice:noandy, 
'o f~ ice :noboay> 
!of fice:nobody> 
off icernobody> 
?of  f i c ~  :nobody> 
o f  f i c ~  :nobody> 
! o f f i c e  :nobod"> 
o f f  i c e  :nobod;> 
o f f i c e  :nobody> 
o f f i c e  :no~ody> 
office:noboay> 
o f f  i c e  :nobody> 
o f f i c e  :nobody> 
o f f  i c e  :nobodu> 

oonn7nnn~611 Log file. 
u 
188 nCbTerrninal''->nStop Lmi-  

plln 'M' IADIR Telnet. M"~uGu$ "Exit" ~ ~ o ~ n ~ e l n e t .  

~dduu& log File :>Patrol-[ Po Bs I-[ iud ].txt 
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~ 1 5 l i l f l ~ ~  Router: FI~?DHOU Router RIU j ~ a m s 9 ~ ~ 1 u j 1 ? d F ~ a " a l n ~ u ~ n 1 ~ 4 ~ ~ ~ ~  

dnn"w?nW i ; 1 m s i ~ o u d o 9 ~ ~ m l d i 1 0 ~ ~ ~ u ~ d 0 d ~ ~ 1 ~  wfoA  outer l o d o ~ i Y v I ~ l n ~ a d  

Sync Loss ~ 0 ~ l l b ~ ~ ~ . r l ~ ~ ~ ~ ~ 3 ~ ~ 0 f l ~ ~ ~ 1 ~ ~ 9 ~ ~ 1 ~ ~ ~ 9 ~ 1 1 ~ ~ 1 ~ d l ~  
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2).nl%m%a99a~~dlt1("19~611pd~i BS module 

~1~115~$4 BS iia:ns?onou AI- 9dn3&iPin~iY3 Kiii~dimn.rrnrnuri3i1md 
9 -4 g ~ n ~ d n i I n u ~ n q ~ ~ m s ~ ~ n Y i l n ? n ~ d ~ ~ ~ n ~ ~ ~ ~ ~ ~ u  

CALU (FLSU) 1 1 1  

AC Power supply / -  
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d~n?~un:o~n~dnsd{ BS, Router, UPS I I B B ~ I J ~ ~ ~ ~ U ~  

DC-PDB 
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\ Drawing holder 
idduuutjun,~,qu~~u~a"~{ BS 
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Pl%a~l$Fl Remote Alarm box 

BASE STATION 

YT1 YT5 

Check Lamps Status s 
AIR 

DOOR 

I I 
DC SUPPLY 
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TOT BUILDING 
1."."......"3.,..,*,",.~"~..",,.,..,...........................*..",".,".,.~.,., 

POWER ROOM ....................... RADIO ROOM ...................................... 
. . . . . . . .  DC POWER SUPPLY 

DCPDB 

I 
BASE STATION 

. ' . I MOP 
I - I 

I 
8 

I - ' 
:-- 

SITE CONTROLLER 
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CONTAINER 
~ ~ ~ * " ~ ~ ~ ~ ~ . ~ ~ ~ ~ * ~ n ~ ~ ~ ~ . ~ ~ ' " ~ . * . . " . m . m ~ . ~ " ~ ~ m ~ . . ~ m ~ " ~ * " ~ * ~ * ~ ~ * ~ % * ~ ~ ~ ~ ~ ~ ~ ~ * . a ~  

O C  POWER SUPPLY . . . . . . . . . . . . . . . . . . . . . .  

DCPDB BASE STATION ; 

-- - - - - - - - - - - - - - -  - - - - - - - - - - L A - - - - v  

: INTERFPCETERUYAL !OX 
- 

, , - . . - . . - . , - , 

, , -. .* . .- , , 

TRANSMISSION 
: i : ' - ~ A C P W .  
; . I  . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

I i :  
0 : 1 ; 3 P h x t ;  I 

..................... I ........ : I  
SI 

1 
.*. 1.1.*.**.1.......... ...*,*, 

I 
I 

1 - I I - F A N 1  
I 
I 
I 

: 3Vlrn. 

:I : 

: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :  POWER ROOM 
ethaartra~ (TOT BUILDING 1 
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5). ~ ~ R S ~ B I I ~ U ~ ~ ~ ~ ~ I P ~ ~ B " U B ~ F ~ ] ~ I ~ ~ ~ P ~ ~ ~ ~ I ~ W T ~ ~ ~  ~ ~ e r e i i  Router 

- n;fl ~ t a r t + ~ r o ~ r a m + ~ o m m a n d  Prompt d?~~lJrn5lilRrJSLlnlI MS-dos program 

na"n Start -> Run LlaZ Enter ''W fi&l OK 

w"u6 pins cP address d~n?uamiigiu n l n n o ~ ~ ~ n r a i ~ u i r n ~ ~ ~ w i ~ >  

nnonauwn?iws"ln'o~nwG~il~ ( s i n ~ ~ i ? o r i ~ . r t S u w a ~ w i i ~ n ~ o ~ :  ping 194.?52.10.1) 

w Command Prompt 
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f HE MODULE CONFfGURATlON OF THE BASE STATION (155CH-BS) 

Fan Tray Urut 

I Fan Tray UnR I 

I Fan Tray Unil I 

Notes: 

*I: A Cornpact Flash card rnml Ft attachmd on rh. Metwork lrrtertacc k d u l t  and the Licrmse 

Code. e.p KCDOO1. must bs wrrospondat between th Sccunty W J m  and both C m x t  

Flssh cards, 

*2: 12 1.BOWr band antunna @ wRh cavity K l k r  

*3 2 GPS antenna ports 

*l 8 El  D O * ~ .  #I to P6 

*5: Z lOBarcr  Ethernet uorta 
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THE MODULE CONRGURATION OF THE BASE STATION (1 LOCH-BS) 

Fan ~ r e y  unn 

I Fan Tray Unit I 

I  an Tmy Un~t I 

I Fan Tray Unil I 

Notes: 

*1: A Compact Flash card mmt be attachsd on the Nctvmrh Intwl.ca Module and the L~cense 

Coda, a& KC0001, must ba mrraspondant batweon &a Security Module and both Compact 

Flash cards. 

*2: 8 1.WHz band antenna portu with cavity f i l tmr 

*3: 2 CPS antenna ports 

*4: 4 El ports. #1 t o  #4 

*5: 2 10EaseT Etharnnt ports 
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THE MODULE COHFIQLJRATION OF THE BASE STATION ( 9 0 ~ ~ - B S )  

Fan Tray Unlt 

I Fan Tray Unll I 

I Fan Tray UnII I 

I Fan Trsy Unit I 

*I: A C o m ~ o t  narh card must be attached m the Network Interher Module and the Licsnsn 

Code, s& K m 1 .  m u d  bs carrespondent batmen tho  Sewrity Module and hth Cowact 

Flash wrds. 

*2: B 1.9GHi band a n t m a  ports with csvity 6th 

*3: 2 G P S  antenna porta 

*4: 4 E l  ~orts.  t l  to #4 

*5: 2 1OBass-T Ethernet wrts 
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THE MODULE CONFIGURATION OF THE BASE STATION ( 6 0 ~ ~ - B S l  

Fan Trdy Unit I 

I Fan Tray Unh I 

I Fan Tw Unll I 

I Fpn Trey Unk I 

Notss 

*I:  A Com#sd Flrah csrd must b. attached on the N c t d  Interface Module and the Uceose 

Cod-. m . r  KM)Wl. mupt be correspdndant botwaon ths Security Modutt end both Compact 

Flash cards. 

*2 8 1 BGHr bard mntnms pork  4 t h  CaVltY filter 

83: 2 OPS a m t a m  ports 

*4: 2 El  ports. # I  a d  #3 

=5 2 IOBrrs-T Ethnrnat ports 
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