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ABSTRACT

This thesis presents the study of building corner attenuation in non-line-of-sight path of
the personal communication telephone (PCT) system by using wave propagation model for non-
line-of-sight (NLOS) path. The wave propagation rays distance form cell station (CS) to personal
station (PS) depends width of the street and In this thesis, the signal levels in several sample street
have been measured for comparing with the calculated results. The proposed method in this thesis

will be used for placement design of cell stations in service area coverage for non-line-of-sight

streets.
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:Telephone Organization of Thailand

:Group Switching Processor

X1



AT&T
BRI
CDR
SS7
PABX
SSP
CCH
TCH
SCCH

518N1IAED (AD)

:American Telephone & Telegraph
:Basic rate Interface
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:Service Switching Point
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sinf =—— (3.16)

[] 4 ' ] ar 4 ar a 4 ci
AMSUNSNIZIWARLIEN IR IMAdwazAunT o Insiniindoun Tudunians
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Hadduasanmisiiimesmsinimveansamauas 1ns¥onW (Fresnel-Kirchoff diffraction

parameter-U) lavaunson ldaninaunish (3.24)

v=n:f(2/2)d, +4d,)1d,4, (3.24)
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L, = 20!()g(0.4 - Jo.n&x—(a.;u +0.38)° ) —2450<-1 (329)
L, =20log(—0.225/V) v=2-24  (3.30)

3.2.3 MINTLIDIVBINAYU (Scattering)
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ATNTLIVINTONMTUANNTEVIWUDINAY (Scattering) VINAVUILBAINANNAAUINADU
a0 [] a a ] =] =1 4 ar 4 o A a
R 15U F9DAV2198199 Tvuadn WerSouisuiuaNueInaY Lazs uINYIFINA
ydenelTasiisaumn lumsiammsaaneusssdyana ludunadouvesniu
- ' da 4 4 o ! ' o
Ing szlszneudlsAimsaaneuiiaduiiiesnnmsdziouiasnsnmysInaua g i

s e

L A A a s da Y -
NafliiinanniienduIngaANsENUNURINTANY UL YFVTE WANIUASNDUISTNITUANNTE
¥ v ¥
pon T lunnfiams sufudanaunedieg wu au'ls e i vagiuAivguszaien elasy

" 4 v
WaauNNIEwesnIN dmFuiufiifiinnuejuszuing seldmsnadeulaonannisves

o o N g .
1suany (Rayleigh criterion)

~ 1 = ar
3.3 IFMIMMGUITU VDI U
Fmsmamsaansuvesduanulussuumsdomsaionduing wwasaeiue
or [ ' a o a a o
16 2 anvaig ouldun nsesielavefvasn1sans e (Analytical Method) MINANBUUDY
Yoyanauazmsonalasismsduna (Empirical Method) Tasamnsminnldlumsosuy
" ar 9 2 = " ar b 4 4 o as 9 o A a 1 z
sl dewesuwswiuld aenisesuiwlasmsdauna  zlemanmsnisenn  “Fitting
a ad a o ° or o
curves”  uazmseswlaeismsimsied azannsoi 1A laemsinsgaua NI e
¥
Fwann wazihmasivsnBidhudeyannadd nasnmiuinihdeyannaiminninged

° & ad ar o — 1 g W
Wethareadtnswny  Aannsaivemaudanesidesduvesmsaaneuvesdyainla

3

AIDUNMIMIAGYABVDITYYIUNUNTNTZIY 13U

3.3.1 35M35U99 Okumura [19]
ac 1 oy s d’v 9
I9N13U99 Okumura ‘ﬂzﬁjufﬂ'iﬂ1ﬂ1ﬂ13ﬁﬂﬂﬁ]uﬂ'iﬂlﬂﬁﬂﬂ'ﬂﬂll'ﬁﬂ‘u@@ﬁﬂjfﬁ’]mﬂ')ﬂ‘lﬂ
w 4 et o = a1 o w o 3
1uﬂ3ﬂa1ﬂﬁuﬁ'H—H"lliﬂ']iﬂ'lﬁllﬂﬂ'l?'li]mﬂiﬂ'lﬂ"] Tﬂﬂ'ﬂ']ﬂ'li'lﬂ'ﬂ59Uﬂ§QTﬂlﬁUQﬁﬂ31Hq3ﬂﬂQ
] ' o r ] s ‘§ “::
GRUERRREGGE] h‘, 1NNV 200 LUAT Lmzﬂ’nnqwmmummﬂm h’ INMNY 3 AT FITIUITONE

o Y r o ' 4 s H
AIMUAANUTURU T YDINITUNI NTS VBN 1ARIAUNITN 3.31

t=1 +4(s.d)—6,,, —G(r) (3.31)



N1 (A(f,d),(dB))

i

AINTAANDUADS

10

&
e 40 "
o

30F 30 2

10
70 100 200 300 500 700 1000 2000 3000
A7148 £(MHz)

5U7 3.7 Mnwduiusveansilinesvesnsaaneudu v A¢d)

30

20

L

F0ATIMTVOIMUTIean NAIUGIVDITIWDIN A

(Hpy(hge,d) (dB))
=

o

@

RLGIGE)

A 4o
WUNIUDY
1 70~100
hy =200 m 60
LA 120
L1 ~10
2 AL
7
AL
//
A

d (N lawny)

l mZ 3
//r,“?, E
100 Q”J/ =
R % <
80 4~ A4 A —
102 A ©
70 = A
6020
50401

20 30 50 70 100 200 300 500 700 1000

HONTZNUVBIAWGI WO IMAADTDINT U (hye (m))

31U 3.8 MONTINTVNIMAININHANIINTIVDIAWBINIAA

55



56

= 3 = o a J " Af =
‘i]'lﬂ§1]71 3.7 01 A(fd) L‘ﬂuWT‘i'ﬂJlﬂﬂﬁ'ﬂ!WU“ﬂUUT l'ﬂuﬂ'lﬂﬂ'N‘UENﬂ']iﬁﬂ'ﬂﬂ‘l.]‘!}ﬂd‘wu'l’l

ar = dlcldy :l =t = [ o -g = " a ' "
1“?11!”?)47]1]?“”151‘1]1501] llﬁxMﬂ’J'IlllMﬂﬂN‘UBQ‘J'SﬂUWUﬂ'lnlvllliﬂ'u 20 tuas 11 Geh) rfflum

a o v ' oW P 4 "
Bﬂﬁ']ﬂ'li‘ll!l'lﬂﬂ'mﬂlﬁﬂdi]']ﬂﬂ')'ll]q’ﬂ‘l.lﬂ&ﬁ'lﬂﬂ']ﬂ'lﬁﬁﬁ ﬂ\‘lzﬂ'ﬂ 3.8 mﬁumﬂuﬁumi'lﬁmmu

h <
<0 )220!og[$) Tauh h>10m

(3.32)

E 20 o

= y 2000 @©

5 wuiiiies Ali000| &

- e e 4700 ; =

e A7 =

® 15 /1400 =

g? // f200 ﬂa

= A e

P ALV A

gﬁ 10 177y 100 E

[ 4 a ] A = o

e 3 e | g

25C V /YA AL Fer

= B LU d 1400 ~| oS

i = 5 /// Azt 1z 1000 —

5 F 241/ VL AL

Sz 181105

= I / A

- [ <200 MHz 2

= 0

E |-l

:E T T

e > 400 MHz

[ -5 |

= 1 2 3 = o
ATUFAVOINWDINIATDIUAAOUN (hee(m))

311 3.9 MHATINMIVIWAMTINNHAANNGIVDINYINIATY

daun Gy Wuadasvnesiduideswinanugeuesmeenmasy awdaslugun

=) Y o ow
3.9 memminwumi‘luﬁums"lﬂmmu

G(hr):wiog(ij Taoit h<3m

h 4
G(hr)ZZOIog(—'} Tavh 3 m<h <10 m

.

(3.33)

(3.34)



57

[ ] daaq W d‘{u o [} =3 o
1 G, WuAuames N1 lumsaanouluiuiaieg vessmwisiimes 4¢q) Tav

VDA G, AAAITUSUN 3.10

AREA

35

(AREA) (dB)

4

G

Haino
v

L

'
TS T 1T 7T T T r_rT

T T g

0 1 1 1
100 200 300 500 700 1000 2000 3000
A2740 f(MHz)

A 1 o g W Vi A?l) a = L4
suN 3.10 Aulames G,,,, NiFTumsudlumsaaneulufung g veawsiimes 4¢d)

a o ar d =3
3.3.2 953903 HATA [20] S5 uadvina@n
IBMIMAUNMINMIAANDUVEY Hata IH11INISWAILININITAM5YD Okumura o1 1n
o v s [ cg =] 9 L g
MIMUIUNIAINITAANOUVBIT Y IUIIWAU D91311n5IMUD9 Okumura szasaldaula
v39lumalfia uaziidszd@niamgaidoninseenuuusz oy uadalianugeungudoulu
a A a = ) o w1 . o 2
Mseu 1Usunsueonuuusyuy Wellmsiasunasmurames ndiAya1eg A9y Hata 99

3 o 3/ = a1 9 ] o ad
Tavmsud lvwisiimesateg vinas ey lugdvesaumsaonmsnu

L(dB) =463+ 33.910g f —13.82logh —alk )+ (44.9—655l0gh Jiog d + c, (335)

n



Taw

58

f Huanudnlda

d Wuszuznmaszninmeeimadunsa1we Ny

h, Li'fluﬂ'quwmmummﬂdaﬁﬁmﬁgm

h, Li‘lumwf;rwaq’dwmmﬂﬁQﬁﬁ’uﬂ?meﬁwﬁmﬁauﬁ

' I oar o o e o a a
CM ﬁﬂ'lm'lﬂll 0dB mmmﬁawmm‘mmmmwsnmﬂsumma
a0 L |
oz iJﬂ'll‘i.j‘Ll 3 mu“lumwm
o o [ 9 J A ar o
at) Huamesdmiuud lumnnugavesaueInaveunies Insimy

LTI 4 ﬁaﬁ S dq &
NADUNINYUNUANNIEHUTIUNL UUANUN 1uiia

=]
11!lﬁﬂw‘l‘llﬁWﬂlﬂﬂLlﬂﬂJu'lﬂﬂﬁN

Twilpavuialng

alh )=[1.110g 1 —0.7]n, —[1.5610g f =0:] (3.36)
o(r )= 8.29[log (1541 ) ]— . fS200MHz  (3.37)
o(n, )= 32|1og (12,750, ) | fS400MHz:  (3.38)

3.3.3 I5M3U03 COST-231/Walfish/Ikegami [21]
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Study of Building Corner Attenuation in Non-Line-of-Sight
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Abstract

This papers presents the study of building comer attenuation in Non-Line-of-Sight path of Personal

Communication Telephone (PCT) system by use model to considering wave propagation in Non-Line-of-

Sight path to evaluate building corner attenuation. The results will be used for placement design of cell
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ABSTRACT -- This papers presents an analysis radio channel of traffic handling capacity of a Personal
Communication Telephone (PCT) system by considering the radio channel density (number of channel
available and number of channel used per unit area) with respect to coverage area. We have measured the
traffic capacity density at every point in the sample coverage area and plotted against the traffic used at
peak hour for the sample area. The result is used to determine if the existing capacity is enough to cover the
required usage. This process helps to fine-tune cell station design requirement as well as the CS placement

location.
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M3 NN Luaeedledndoyanis 15

-~

NeA X =0m, ¥Y=40m

cs | POWER | namaiin | YIinamsid#ln | YSanamsnddin | Janamandiin | JSnamsividn

@BUV) | 01MA/2544 | 02MAJ2544 | 03MA2S44 | 04mAU2S44 | 05M.A/2544
cs27 | 570 0.44 Erl 1.28 Erl 0.74 Erl 0.66 Erl 1.93 Erl
cs21 | 524 1.26 Erl 1.22 Erl 2.00 Erl 2.09 Erl 2.29 Erl Vamamswiilniado
cs20 | 400 0.78 Erl 0.57 Erl 0.94 Erl 0.94 Erl 0.73 Erl
Cs26 | 339 0.25 Erl 0.32 Erl 0.36 Erl 0.53 Erl 0.19 Erl
csis | 339 0.76 Erl 0.54 Erl 0.80 Erl 1.36 Erl LU Erl

nslFins o 3.49 Erl 3.93 Erl 4.84 Erl 5.58 Erl 6.25 Erl 4.818 Erl
A1 2. uanaoIsiseToyan NI i

320m |30.656 | 19.028 |27.718|21.901 | 27.718 | 24.799 | 24.799 [27.718 | 27.718 | 30.656{21.901 | 30.656 | 27.718| 19.028 |24.799 | 45.527| 24.799
300m |27.718[24.799|24.799(21.901 | 24.799 | 24.799 | 30.656 | 36.570 | 36.570 33,606 | 13.383 [ 13.383 [ 5.3701 [ 5.3701 | 5.3701 | 33.606 | 39.545
280m |33.606|30.656|24.799 [24.799| 24.799|24.799 [27.718|27.718 [24.799 | 21.901 [10.631| 2.96 [7.94977.9497|16.185 | 42.533|36.570
260m |21.901 [21.901 |27.718|27.718 | 36.570| 33.606 | 24.799 [ 27.71824.799 | 19.028 | 7.9497 | 7.9497 | 2.96 |2.959719.028 |33.606 | 33.606
240m |24.799 |33.606 | 24.799|24.799 | 21,901 [ 21.901 | 24.799 | 24.799|36.570 | 5.3701 | 5.3701 [ 5.3701 [21.901 | 16.185 [24.799 | 39.545 | 30.656
220m [10.631 (24.799 | 16.185|21.901 | 27.718|27.718 | 30.656 [ 33.606 | 27.718 | 33.606 | 30.656 | 24.799 | 16.185 [ 21.901 | 33.606 | 36.570 | 39.545
200m |13.3835.3701 |5.3701 [13.383]30.656 | 10.631| 2.96 [39.545[27.718(24.799(2.9597|2.95975.3701 | 5.3701 [ 10.631 | 27.718 | 36.570
180m [13.383]13.383 | 13.383 [19.028 | 24.799|2.9597 | 2.9597|30.656 [24.799 | 19.028 | 10.631 | 5.3701 | 5.37 | 2.96 |5.3701 | 16.185|30.656
160m |21.901 [21.901 |21.901 | 30.656 [30.656 | 10.631 [ 10.631 | 33.606 |33.606 | 16.185 |21.901 | 13.383 | 19.028 | 16.185 | 16.185 | 24.799| 21.901
140m | 19.028 | 13.383 [21.901 [ 19.028 | 36.570| 33.606 [ 39.545 | 30.656 | 42.533 | 30.656 | 30.656 | 30.656 | 16.185 | 16.185|30.656 | 36.570| 48.535
120m | 19.028 | 10.631{21.901 | 19.028 |36.570 | 33.606 | 33.606 | 19.028|36.570| 13.383 [ 5.3701 [5.3701 | 5.37 | 2.96 | 2.96 |16.185|21.901
100m |16.185|10.631 | 10.631 | 16185 10.631|24.799 | 24.799 [27.718 | 30.656 [21.901 | 2.9597 | 2.9597| 296 [13.383]10.631 |16.185 | 10.631
80m |10.631(7.9497(7.949716.185|27.718 24.799 | 24.799 | 39.545 | 42.533 | 5.3701 | 5.3701 {53701 | 19.028 |2.9597 | 16.185 | 24.799 | 21.901
60m |5.3701 [5.3701|10.631|13.383|36.570|21.901 | 21.901 |33.606 | 30.656 [27.718 | 13.383 {13,383 13.383 | 10.631 [13.383 | 19.028 | 30.656
40m |10.631[5.3701 7.9497 | 7.9497|24.799 | 36.570 | 24.799 [ 24.799|24.799{5.3701 | 5.3701 [7.9497 | 19.028 | 16.185 [ 13.383|21.901 [27.718
20m [10.631(0.8990 7.9497|10.631|36.570|21.901 | 24.799 [27.718 [24.799 | 19.028 | 13.383 | 10.631 | 7.9497 | 7.9497 | 7.9497 | 16.185 | 21.901
Om |5.3701|2.9597|10.631|10.631 [39.545 | 16.185{ 19.028 24.799| 33.606 | 24.799 | 16.185 | 10.631 [ 13.383 | 13.383 | 13.383 | 16.185 | 21.901

Om | 20m | 40m | 60m | 80m | 100m | 120m | 140m | 160m | 180m | 200m | 220m | 240m | 260m | 280m | 300m | 320m
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320m 112.936] 8.732 | 11.962]10.136 | 12.548| 10.976| 10.976 | 13.426 | 13.426 [ 14308 | 9.958 |13.216|12.098 | 8.502 | 9.84 |15.206| 9.53
300m | 11.32 | 9.868 | 9.388 |10.136] 10.92 | 1092 [13.634|16.734[16.038 | 14.962| 6.45 | 6.45 | 3.724 | 3.724 | 3724 | 10.01 |12.812
280m 118,442 13.19 | 9388 [10.096| 10.92 | 10,91 [13.246 | 12.454|12.182| 9.996 | 5.142 | 1.76 | 4.966 | 4.966 | 6.516 |13.552|11.944
260m | 9.838 | 9.032 |11.846|11.264| 14.746| 13.99 [10.976|12.718[11.072| 9.342 | 4.176 | 4.176 | 2.132 | 2.508 | 8212 |10.71812.734
240m | 10.466|14.806]10.548 [ 11.116] 9.754 | 9.754 | 11.24 | 11.24 | 1435 | 3.238 | 3.238 | 3.238 | 9.612 | 8.534 |11.124| 11.84 |10.712
220m | 5.138 | 1051 | 7226 | 9.5 |12.162{12.162| 13.47 [14.374[12.314| 14.726 | 13.46 | 11.73 | 6.842 | 9.968 | 13.234|12.256 | 11.424
200m | 6.188 | 3.828 | 3.828 | 6.188 | 11.164| 5.396 | 2.426 | 16.528[12.336| 12.06 | 2.132 | 2.132 | 3.886 | 3.886 | 6.394 | 7.796 | 11.25
180m | 6.188 | 6.188 | 6.188 | 8.272 | 9.8¢ | 2.426 | 2.426 |13.256[11.556] 9.668 | 6.49 | 3.886 | 3.08 |2.408 | 3.61 | 7.016 | 9.448
160m | 9.606 | 9.366 | 8.926 | 12.13 | 12.838 | 5.748 | 5.748 | 14.744|14.356 | 8.916 | 10032 | 7.816 | 9.408 | 8.676 | 8.018 | 10.248 | 8.346
140m | 8.596 | 626 | 9.606 | 7.172 | 15.298(14.288 | 16.418 [13.812(16.598 | 11,938 [13.478 [13.478 | 8.47 | 8.606 | 12.506 |12.146 | 16.536
120m | 8.354 | 5.142 | 8.408 | 7.762 | 12.98 [14.266{11.944| 9.92 |14.464| 7.35 | 3.768 | 3.768 | 3.322 | 2.72 | 2.428 | 7.254 | 7.452
100m | 7.504 | 5.142 | 5.142 | 6.59 | 4.026 |10.824 | 10.824]12.842|11.554 10166 2.694 | 2.694 | 0.77 | 6214 | 5.104 | 7.254 | 6.128
gom | 5.142 | 4.488 | 4.692 | 6.662 10.936|11.478 | 11.478(13.394|15.994 | 3.464 | 3.464 | 3.464.| 9.36 | 2.612 | 7.244 | 9.542 | 6.788
som | 3.574 | 3.574 | 5.094 | 6.008 |13.822| 8.414 | 9.862 {14.016|12.884 | 9.586 | 5.466 | 5.466 | 6.22 | 4.954 | 5.09 | 8.46 |11.086
s0m | 4818 | 3.574 | 4302 | 4302 [10.146]14.054| 9.614 | 8.842 | 8.994 | 2.424 | 2.424 | 4.026 | 8.516 | 7.992 | 7.662'| 7.904 | 9.31
20m | 4558 | 101 | 4.302 | 5.752 |12.844] 7.746 | 9.298 | 9.174 | 8.994 | 6.492 | 4.456 | 3.852 | 3.194 | 3.194 | 3.194 | 6.912 | 8416
om | 3.0112 | 2.782 | 4.946 | 5.094 |14.006| 5.646 | 6.808 | 8.526 | 10.5 | 9.436 | 5.714 | 3.686 | 4.704 | 4.704 | 4.704 | 6.694 | 8.394

Om 20m | 40m | 60m | 80m | 100m | 120m | 140m | 160m | 180m | 200m | 220m | 240m | 260m | 280m | 360m | 320m
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A minn s 1dauaised 4 viminiwdiimisniea nsav
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320m 27.718 [ 19.028 (24.799{19.028 | 21.901 | 19.028 | 19.028 | 21.901 | 21.901 | 27.718 | 19.028 | 27.718 24.799119.028 {21.901 | 45.527 | 24.799
300m |24.79924.799 | 21.901 [ 19.028 | 21.901 {21.901 |24.799 | 30.656 | 30.656 27.718{10.631 [ 10.631|5.3701 | 5.3701 | 5.3701 | 33.606 | 36.570
280m | 33.606  30.656 [ 21.901 | 21.901 | 21.901 | 19.028 {21.901 [ 21.90t | 21.901 | 16,185 | 7.9497 0.8990 7.9497 [ 7.9497 | 16.185 | 42.533 | 36.570
260m | 21.901 {21.901 | 27.718 24.799 | 30.656 | 27.718 | 19.028 | 21.901 | 19.028 | 16.185 | 5.3701 | 5.3701 0.8990 | 2.9597 | 16.185 | 33.606 | 33.606
240m | 24.799 1 30.656 (21,901 [21.901 {21.901 | 21.901 | 19.028 | 19.028 | 30.656 | 2.9597 | 2.9597 | 2.9597 16.185)16.185 | 21.901 | 36.570 | 30.656
220m | 10.631 124.799 [ 16.185 | 21.901 | 24.799 | 24.799 [ 24.799 | 27.718 | 21.901 | 27.718 | 24.799 19.028 | 10.631 | 16.185]27.718 | 30.656 | 39.545
200m |13.38315.3701 | 5.3701 | 13.383 | 30.656 | 10.631 | 0.8990 | 33.606 | 24.799 | 19.028 | 0.8990 | 0.8990 2.9597(2.9597|7.9497 | 27.718 {36.570
180m (13.383 | 13.383 | 13.383 | 19.028 | 21.901 { 0.8990 | 0.8990 | 24.799 | 19.028 | 13.383 | 7.9497 2.9597(2.9597|0.8990 | 2.9597 | 16.18530.656

160m | 19.028 | 19.028 | 19.028 [27.718 [27.718 | 7.9497 [ 7.9497 [ 27.718 | 27.718 | 13.383 | 19.028 10.631 ] 16.185]13.383 [ 13.383 [ 21.901 | 21.90i
140m | 16.185| 13.383 | 19.028 [ 16.185 | 33.606 | 30.656 | 36.570 | 27.718 | 36.570 | 24.799 [ 27.718 27.718|13.383 | 13.383 (27.718 | 33.606 | 45.527

120m | 19.028 [ 10.631 | 21.901 | 19.028 [ 33.606 | 30.656 | 30.656 | 16.185 | 30.656 | 10.631 | 5.3701 | 5.3701 2.959712.959712.9597 | 16.185(21.901
100m | 16.185|10.631| 10.631 [ 16.185 | 10.631 | 21.901 | 21.901 [ 24.799 | 24.799 | 16.185 | 2.9597 2.9597(2.9597|13.383 | 10.631 | 16.185]10.631

80m | 10.631(7.9497 [ 7.9497 | 16.185 [ 27.718 | 21.901 | 21.901 | 33.606 | 36.570 | 5.3701 [ 5.3701 | 5.3701 | 16.185 | 2.9507 | 16.185 24.799 1 21.901

60m | 5.3701 (53701 | 10.631|13.383 [ 36.570 | 19.028 | 19.028 [ 30.656 [ 27.718 [ 24.799 | 13.383 | 13.383 | 13.383 | 10.631 | 13.383 19.028 | 30.656

Mo TOEZDISIT0L 7007 17.0497 124.799 [ 36.570 | 24.799 | 21,901 | 21.901 | 5.3701 [ 5.3701 | 7.9497 | 19.028 | 16.185 | 13.383 21.901 _ZT'?IS—

Em 10.631 {0.8990 | 7.9497 | 10.631 | 36.570 | 21.901 [ 21.901.| 27.718 | 21.901 | 19.028 | 13.383 | 10.631 | 7.9497 | 7.9497 | 7.9497 16.185 m
Om | 5.370112.9597 | 10.631 | 10.631 | 39.545 | 16.185|19.028 | 21.901 |30.656 | 24.799| 16.185 10.631{13.383 [ 13.38313.383 I6.I85I90T

Om 20m | 40m | 60m | 80m | 100m | 120m | 140m | 160m | 180m | 200m | 220m | 240m | 260m | 280m M:’:‘;
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W 1(PCT Network Introduction). N 331N W : Telecom Training

Department - TT&D Version 3, November 1997,
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Asia Wireless Communication Co., Ltd. (AWC), Personal

Communication Telephone. Specification for  Cell Station

(Version 1.2)
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