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ABSTRACT

This thesis presents the indoor cell station layout for Personal Communication Telephone
(PCT) system. The cell station was installed at the Telecommunication building, Faculty of
Engineering, King Mongkut’s Institute of Technology Ladkrabang for modeling. The
comparison of measuring signal level and theoretical signal level were calculated by using
MATLAB Version 5.1.0 with focusing on the following factors such as the propagation path loss
in the 1900 MHz frequency band, cell station output power, the structure of building, gain of
personal station and gain of cell station to find the cell coverage area. This results will be used to

design the indoor cell station layout to increase the quality communication of the PCT system.
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2.3.4.2 MIdumasilan1391ma (Air Interface)

(K1
-

nsfmuanuifldvosssuy pacs  duszuuInsfwil¥meiidanndu  Tao
ﬁmu“lutimmmt"immsz'u"umsﬁ’amiff'muﬂﬂﬂﬁ"lﬁ’f%'uaqiymmnmﬁﬂs FCC (FCC
Federal Communication Commission) ‘Iﬂu"ﬁﬁ“l%’ufmmm?im1=i‘fua;,i°tuahu 1850-1910 MHz 1az
wounwdvtasegludn 1930-1990 MHz szopvTzn AN N Nawh Y
80 MHz uagilszuzviaununnuivessesdaan 288 kHz Taoldimaiianmsqvdnises iy
ll‘lJ‘lJu‘lJ'\‘iﬂTlﬂJ?; (FDD:Frequency Division Dup]ex)Lﬁa'i‘i’fammuuanmmﬂuﬁnymzﬁma
aoiiguiiuTnsshemsisasuazezinmsyamuy oD Weldnunwluemsnioly
sovazineaniiynuiulasshemelunms  Adgmodaemamnliae Wireless
PABX) ﬁufumi':naamﬁgmmﬂuanmmsﬂzé’faﬂ%’mmﬁ 2 WoUANYE uauaNwanInlY
f?'I'H'?f‘l.lﬂﬁﬂ:Qﬁ'ﬂgimm-i]mﬁ?@‘ﬂ]lﬂgﬂﬁﬂTﬁjhl waznovaNMudnaesIFdmivdsdyana
ninamiig ldedagn Famssanudludnunziivzdunsiannud ludnuaz@oasy
szun Insfwidedemagmsig Taomsvauludnuasidunssannud ludnuae
404 Fixed Assign G39za0e193mnsfilanudnnglumssaneaaiigiu szun PACS a9z

a o 1 L4
ansollszanininediasel

= o«
A Buino dumesiwe p dwmesina C
190N

AIUNIY SS7 e

. ﬂ”ﬁﬂ _|_>VLR

' - 134 1o Towoim
V-2 noin
. QY
3 : ; ¥3e
IA3839NVY .
HUIAADUN : PBX
]
15Ale C aind
s 1
AA HaIn ﬁ"]uﬂgu . a o
msaagn'\nuagnw AUISA | SS7

Tonein Sf-—] e

liﬁlﬂ AM @n0 AM VLR

-ﬂ/" noin
Lﬂiaaqﬂmﬂagj nuh

AM (Access Manager) - Qﬂﬂitﬁ’ﬂmiﬁﬂﬁia
RPCU (Radio Port Control Unit) - 9nssinaunuisa lenein
RP (Radio Port) - 13A 1oW03N

517 2.5 aoilaensTuvBIITY PACS



20

2.3.4.3 nalnvesvuIumannaveya
Y &L 9 Y a o ' o =
na lnvesvuaumsditadeyasz ldmatdanmsinuuuuuisnm dwaaslugili 2.6
Yo =3 o ' 4 (] ar ] s o
uazldmsqmanduunutinnud nlwesedyanueenilu 8 Yesdyana uaziidranm
4 q9 4 < ' = ¢ d "o a o
yoursy 2.0 ms Woldmsquwdnduvumisnnud Inldadenvesresdygrnsneidazgn
d v ¢ o ' @ dad Y &4 s g Y
poiFad 1w Imicaoares yeedyuwesIsanronamielniddenuindaionn 62.5 ps
' @ dad 9 a dg [ ' [ = o 9 -
Tavyosdaaureiiiaezlduouanutniy  dusesdgarusneiaszlduouanudly
3299109
zuv PACS fiTaseadeveansudoyalu 2 gluvvfe ludmveunsudeyavianalu

= =

nilamlsudoyanzii 960 1in Faldm 2.5 Tasudt Tavlunsozolsudoyarzussy  Inifa
a3 8 Imiadon deluudaz Iniadenssdl 120 in Taoldnm 3125 Tulasini Taoui
Wudmves Yosduanmuden 14 Un vesdya oudes 80 1n Iasiimsdisiadvaiyy
ADPCM AMWIS7 32 kbps uaziivesdyauiinsndounnuiiama 15 on amangiuuy
nilswounsudoya %mﬂumsﬁa%uﬁamﬁu Taoluudazisudeyaszil 120 iinlaviia Wy
8 Inladonmuiuiamen suns i luusas Inlfadonsed 108 Gn Fatosnwoamsudoya
yasTaoiludinvestesdugiuasaeuniuianma 15 in dauvesdoyanaiidiesl’
o0 1 in vosduanmilestu 15 n  Bn 2 IndmSuanuannuvesmsidisia  uazyes
dynnondos 80 In daudn 12 Snvzfugesdayanaditosiuluudaz Iniaden 12 {n #

waaalugn 2.7

U U U I U I I 8) U

YYD TDM B

U U U U U U

oy@ 199183 TDMA a w4 dew
U fp Insuaaeainldanu

A o g AN 14 Y]
1 A9 Isuaaean liums laau
BANK fio uaaadn luldgyau

311 2.6 uarnareadyan FDD lugdiuuvesdyaaviasues TDM uag TDMA



21
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SWaTIBYA WA
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%% %% %% % %% % %% % % % % % %% % %% %% % %% % % %% % % %% % % % % % % %% % % % % %
%%%%%%%%%%%Program 'Computation Path Loss Propagation of TAWORN'%%%%
%% % %% % % %% % %o % %0 % % % % % % % % % % %0 % % % %% % % %% % % % % % % % % % % % % % %
figure( ...
"NumberTitle','off, ...
'Name', Computation Path Loss Propagation of TAWORN, ...
'MenuBar','None',...
'Position’,[50 100 550 300],...
'Color',[1.5.7],...
'Pointer’,'arrow’);
set(gca,'position’,J0 0 1 1]);
axis off
file_opt = uimenu(gcf,...
'Label', File);
uimenu(file_opt,...
'Label’,;Set Up,...
'‘CallBack’,'setup");
uimenu(file_opt,...
'Separator','on',...
'Label','Exit,...
'CallBack’,'exitmenu');
sim_opt = uimenu(gcf,...
'Label','Simulation’);
uimenu(sim_opt,...
'Label’,'Assign for path’,...
'CallBack’,'asign’);
uimenu(sim_opt,...
'Label','Change Factor',...
'CallBack’,'cha_fac");
uimenu(sim_opt,...

"Label','/Change Gain Antenna',...
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'CallBack’,'cha_gain');
uimenu(sim_opt,...
'Label','Superman ...
'CallBack’, nbonly");
graph_opt = uimenu(gcf,...
'Label','Graph");
imp_menu=uimenu(graph_opt,...
"Label','3-dimension);
meas_3menu=uimenu(imp_menu,...
"label’,' 3-dimension of measurment ');
meas_thd=uimenu(meas 3menu,...
'Label', FLOOR";
meas_Alld=uimenu(meas_3menu,...
'Label',’All Building',...
'CallBack’,'Allbuild");
meas_fl=uimenu(meas_thd,'label',’Floorl',...
'CallBack’,'thrdfloorl me');
meas_f2=uimenu(meas_thd,'label',Floor2',...
'CallBack’,'thrdfloor2 _me');
measu_f3=uimenu(meas_thd,'label','Floor3',...
'CallBack’,'thrdfloor3 me');
uimenu(imp_menu,'label','3-dimension of HATA',...
'CallBack’,'thr HATA');
uimenu(imp_menu,'label’,'3-dimension of C.Y .Lee',...
'CallBack’,'thr Lee");
uimenu(imp_menu,'label','3-dimension of TAWORN',...
'CallBack’,'thrdfloor2_ta");
imp_menu=uimenu(graph_opt,...
'Separator’,'on',...
'Label','2-dimension');
meas_twd=uimenu(imp_menu,...

'label’,'2-dimension of measurment ');



meas_twod=uimenu(meas_twd,...

'Label', FLOOR');
meas_twmnd=uimenu(meas_twd,...

'Label',)max _min_aver',...

'CallBack',)ma_mi_av");
meas_fl=uimenu(meas_twod,label',Floorl',...

'CallBack’,'twodfloor] _me');
meas_f2=uimenu(meas_twod, label',Floor2',...

'CallBack’,'twodfloor2_me'");
measu_f3=uimenu(meas_twod,'label',Floor3',...

'CallBack’,'twodfloor3 me');
vimenu(imp_menu,'label’,’2-dimension of HATA',...

'CallBack','two_HATA'");

uimenu(imp_menu,'label','2-dimension of C.Y.Lee',...

'CallBack','two_Lee');

uimenu(imp_menu,'label',2-dimension of TAWORN',...

'‘CallBack','twodfloor2 ta');
uimenu(graph_opt,...

'Separator’,'on’,...

'Label',Compare Measu § HATA',...

'CallBack’,'Comparel");
uimenu(graph_opt,...

'Label',/Compare Measu $ C.Y. Lee',...

'CallBack’,'Compare2');

uimenu(graph_opt,...

'Label',Compare Measu $ KANEEN',...

'CallBack’,'Compare3');
uimenu(graph_opt,...

'Label’,'Compare Measu $ TAWORN',...

'CallBack','Compared');
h = text(0,.6,' Welcome to TAWORN COMPUTE,...

'HorizontalAlignment','Center',...
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'FontWeight', Demi'");

axis([-1 1 -1 1]);axis off;

h=

h=

l] =

h=

h=

h=

'1 =

text(0,.4,'Computation of Indoor Propagation Path Loss Models',...
'Horizontal Alignment','Center,...

'FontWeight',' Dem');

text(0,.25,'with Path Loss',...

'Horizontal Alignment','Center’,...

'FontWeight', Demi");

text(0,.1,'Educational Version 1.0',...
'HorizontalAlignment','Center’,...

'FontWeight', Demi’);

text(0,-.05,'Dr.Tawil Pungma & Taworn Telecommunication KMITL',...
'Horizontal Alignment','Center',...

'FontWeight','Demi');

text(0,-.25, Product 1998',...

'Horizontal Alignment','Center,...

'FontWeight',' Demi');

- ¥ 3k ok 3k ok sk 3k sk ok ok ok ok ok ok ok 3k 3k ok ok 3k ok ok 3k ok 3k ok ok ok %k ok ok sk ok kk!
text(0,-.4,

gous

'Horizontal Alignment','Center’,...

'FontWeight','Demi');

text(0,-.55,'%%% %% % % % % % % % %% %0 %% % % % % %% % % % %% % % % %% ..
'HorizontalAlignment','Center’,...

'FontWeight', Demi');

Va% % %% Yo% %o Yo %Yo o Yoo o N6 %o Yo % %% %% % % %% % % % %o %o % % %o Yo Yo% % % %o Yo %%

%% %% %% %%%%%%%% Program assign Path % %% %% %% % %% % %% %% %% %%

%% %% % %% % %% % %6 % % % % % % %% % % %% %% % % %0 %% % %% % % % % % % % % /6% % % %

Fren='
pathn='

disx="
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disy="

ncon="

nwood="

figure( ...
'NumberTitle','off, ...

'Name', Number of Parameters on Path’, ...
'MenuBar','None',...
'Position’,[50 100 400 200]....
'Color'[1.5 .7],...
'Pointer',’arrow");
set(gca,'position’,[0 0 1 1]);

axis off

h = text(.5,.95,'Element of Type:Number of Element ',...
'Horizontal Alignment','Center',...
'FontWeight','Demi',...

"Units',' Normalized');

set(gca,'position’,[0 0 1 1]);

axis([-1 1 -1 1]);

axis off;

text(.5,.87,['Radio wave Power on PCT/Inbuilding '],...
'Horizontal Alignment','Center,...
'FontWeight','Demt',...

'Units',' Normalized');

text(0.12,.768, Frequency: ',...
'FontWeight','Dem',...

"Units',' Normalized');
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text(0.49,.768, MHZ.,...
'FontWeight', Demi',...

'Units’,' Normalized");

Fre_n = uicontrol(gcf,...
'Style','edit’,...
'"BackgroundColor','white',...
'"Position’,[0.358 .748 .10 .065],'Units','normalized',...
'ForegroundColor','Black’,...
'String',num2str(Fren),...
'Callback’,[...

'if str2num(get(Fre_n,"String")) < 1 | str2num(get(Fre_n,"String")) > 999,',...
‘errordlg("Number of locations must be 1 - 2000.","Input Error”,"on");',...
'set(Fre_n,"String",num2str(Fren)),',...

'return,’,...

'end.',...

'pathn=str2num(get(path_n,"String"));'1);

text(0.12,.678, Path Name: ',...
'FontWeight',' Demt',...

'Units','Normalized');

path_n = uicontrol(gcf,...
'Style','edit',...
'BackgroundColor','white',...
'Position’,[0.358 .658 .10 .065],'Units','normalized',...
'ForegroundColor','Black’,...
'String',num2str(pathn),...
'Callback’,[...



if str2num(get(path n,"String")) < 1 | str2num(get(path_n,"String")) > 999,'....
‘errordlg("Number of locations must be 1 - 999.","Input Erro

'set(path_n,"String",num2str(pathn)),’,...

return,,...

'end,',...

'pathn=str2num(get(path_n,"String"));']);

text(0.60,.678, Distance: ',...

'FontWeight','Demi’,...

"Units','Normalized');

text(0.75,.678,'’X ',...
'FontWeight','Demi',...

'Units','Normalized');

text(0.95,.678,'m,...
'FontWeight','Demt,...

'Units', Normalized');

text(0.75,.558,’Y ...
'FontWeight','Demt',...

'Units','Normalized');
t]

text(0.95,.558,'m’,...
'FontWeight',' Demi',...

'Units', Normalized');

buu_disx = uicontrol(gcf,...

'Style','edit',...

'‘BackgroundColor','white',...
'Position’,[.854 .658 .075 .065],'Units','normalized',...

st

r","on
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'ForegroundColor’,'Black’,...
'String’,num2str(disx),...
'Callback',[...

'if str2num(get(buu_disx,"String")) < 1 | str2num(get(buu_disx,"String")) > 999,'...

'errordlg("Number of locations must be 1 - 999.""Input Error”,"on");',...
'set(buu_disx,"String",num2str(disx)), ,...
'return,’,...

‘end,’,...

'disx=str2num(get(buu_disx,"String"));1);

buu_disy = uicontrol(gcf,...
'Style','edit',...
'BackgroundColor’,'white',...
'Position’,[.854 .528 .075 .065],'Units', normalized',...
'ForegroundColor','Black’,...
'String',num2str(disy),...
'Callback',[...

'if str2num(get(buu_disy,"String")) < 1 | str2num(get(buu_disy,"String")) > 999,',...

o

‘errordlg("Number of locations must be 1 - 999." "Input Error","on"):',...
'set(buu_disy,"String" ,num2str(disy)),',...
return,,...

‘end,’,...

'disy=str2num(get(buu_disy,"String"));']);

text(0.12,.455,'Number of Concrete:',...
'FontWeight','Demi',...

"Units','Normalized');

n_con = uicontrol(gef,...
'Style','edit',...
'‘BackgroundColor','white',...

'Position’,[.50 .455 .075 .065],'Units','normalized',...

110



'ForegroundColor','Black',...
'String',num2str(ncon),...
'Callback',[...

'if str2num(get(n_con,"String")) < 1 | str2num(get(n_con,"String")) > 999,',...

errordlg("Number of locations must be 1 - 999.","Input Error”,"on");,...
'set(n_con,"String",num2str(ncon)),’,...
return,,...

'end,',...

'ncon=str2num(get(n_con,"String"));'1);

text(0.12,.355, Number of Wood:',...
'FontWeight','Demi',...

"Units',' Normalized');

n_wood = uicontrol(gcf,...
'Style','edit’,...
'‘BackgroundColor’,'white',...
"Position’,[.50 .355 .075 .065],'Units’,'normalized',...
'ForegroundColor','Black’,...
'String',num2str(nwood),...
'Callback’,[...

"if str2Znum(get(n_wood,"String")) < 1| str2znum(get(n_wood,"String")) > 999.',...

(U1

‘errordlg("Number of locations must be 1 - 999." "Input Error”, on ).
'set(n_wood,"String" ,num2str(nwood)).,...
'return,’,...

'end,’,...

'‘nwood=str2num(get(n_wood."String"));']);

text(0.12,.255, Number of Mirror?',...
'FontWeight', Demt',...

'Units', Normalized');
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n_mirr = vicontrol(gcf,...
'Style','edit’,...
'BackgroundColor','white',...
'Position’,[.50 .255 .075 .065], Units','normalized',...
'ForegroundColor','Black’,...
'String' ,num2str(nmirr),...
'Callback’,[...

'if str2num(get(n_mirr,"String")) < 1 | str2num(get(n_mirr,"String")) > 999,',...
‘errordlg("Number of locations must be 1 - 999.""Input Error”,"on");,...
'set(n_mirr,"String" .num2str(nmirr)), ...

'return,,...

'end,’,...

'nmirr=str2num(get(n_mirr,"String"));']);

text(0.12,.155, Number of Floor:',...
'FontWeight','Dem',...

'Units',' Normalized");

n_flo = uicontrol(gcf,...

'Style','edit',...

'BackgroundColor','white',...

'Position’,[.50 .155 .075 .065],'Units','normalized',...

'ForegroundColor','Black’,...

'String’ ,num2str(nflo),...

'Callback',[...

if str2num(get(n_flo,"String")) < 1 | st2num(get(n_flo."String")) > 999.',...

‘errordlg("Number of locations must be 1 - 999." "Input Error","on");,...

'set(n_flo,"String" ,num2str(ntlo)), ...

‘return,’,...

end,,...
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'nflo=str2num(get(n_flo,"String"));'7);

yes_button = uicontrol(gcf,...

‘Style','push’,...

'Position’,[.35 .01 .1 .07],'Units’,' normalized',...

‘String’,'OK’,...

'CallBack', OK_asign');

no_button = uicontrol(gcf,...

'Style','push’,...
'"Position’,[.55 .01 .1 .07],'Units', normalized,...
'String','Cancel’,...

'CallBack','close');
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Abstract

This paper presents the indoor cell station layout for Personal
Communication Telephone (PCT) system. The cell station was installed
at the Telecommunication building, faculty of Engineering, King’s
Mongkut Institute of Technology Ladkrabang for modeling. The
comparison of practical signal level and calculation signal level was
calculated by using MATLAB Version 5.1.0 with focus on the following
factors such as the propagation path loss in the 1900 MHz frequency
band ,cell station output power, the structure of building, gain of
personal station and gain of cell station to find the cell coverage area.

This results will be used to design the indoor cell station layout to

increase the quality of work for PCT system,
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