P

The rapid economic expansion according to its past trend may induce unfavorable effects

to the macro-economic settings.

iii)

Deterioration of the external balance or current account conditions as a result of

trade balance deficit and stagnant in net capital inflow.

-The domestic stabilization or inflationary pressure and its adverse effect on income

distribution;

The shortage of engineers, and profesmondl pcrsonnels in tho manufacturmg sector,

- water supply shortages in the agucultulc sector.

The 7th Plan' 'thu's sets't’arg'ets for its ach'ievab'le' levels. Thdt is to sa ,r, therc are three

possﬂ)le policy actions 1o lessen the the adversary effects if nothmg is ‘oemg done orif the

economy is not momtorcd

ii)

iii)

The privaie sector consumption may be considered to be lessened so that

houscholds savirigs would be increased.

‘The export drive of the private sector may be monitored to be in accordance with the
-world demand.

The selective scheme introduced to screen investment projects so that only effective

projects ate selected.

* In practice, the planned targets of ii) and iii) are not feasible as far as the export of

Thailand is more or less exogenous to the policy control while the investment criteria are
not effectively implemented as Thailand is badly in need of the infrastructure and huge

investment from the private sector. ‘Thus, only the first alternative is the only option left.

In the 7th Plan, it is ass_limed that the saVings target is set as follows.

1989 1996
R i Trend Target
Private Savings 192 189 231
-Households  10.2  10.3 145
-Business 9.0 ' 8.6 8.6
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The forced saving gives rise to the declining of the private consumption of 7.7 percent
per year 10 5.7 percent per year, The economic expansion has been slowed down to the
level of 8.2 percent per year as compared with 8.8 percent in the base or past trend case.

Forecasted Case
Base Target Diff.

1. BEconomic Performances (%) - 8.8 82 - 06
- Agricullure o 3.4 3.4 0.0
- Manufacture 9.9 95 - -04
. Construction | 89 8.0 -0.9
2. Inflation (%) | o 6.6 56  -10
3. Private Investment 9.6. 8.8 0.8 _
4. Balance of Trade (Average per _ye;ii' 10 .3.7'1.2 313.0 _-58.2 ' {
00 million baht) _ . | o "
5. Current Account (in ‘000 million baht) ~ 232.0  170.3 61.7
Current AC/GDP (%) 66 52 +l4
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Table 2.2.3-1 Key Economic Indicator for th.e Seventh Plan

Average
4th Plan

1. Real Economic Growth (%)

1.1 Agriculture ' _ 4.0
1.2 Non-Agriculiure 8.4
~ Mamufaciuring 8.1
- - Constraclion 9.1
- Others 82
1.3 Gross Domestic Product 74
2, BExpenditure (Growth, %)
2.1 Private
-~ Consumption 58
-Investment - 80
2.2 Govemnment
-Consumption 11.0
-Investment ’ 131
3. Merchandise Exports _
3.1 Value (Bil.Baht} 1084
3.2 Value Growth (%) 201
4. Tourism Revenue .
4.1 Billion Baht - 11.9
4.2_ Growth rate (%) 42.7
5. Merchandise Imports -
5.1 Value (Bil.Baht) 1534
5.2 Value Growih (%) 25.1
6. Trade Balance | ‘
.6.1 Value (Bil.Baht) (45.0)
6.2 Trade Balance/GDP (%) - (1.6)
7. Current Account -
© 7.1'Value (Bil.Bahi) (37.4)
7.2 Current Account/GDP (%) (6.4)
8. Inflation (CPD ~* 116
9. Population-(Million)* . 485

10. Per Capita Income- (Baht}*

pita In 15,673.0
(GDP(Capita) _ .

20,865.0

Average Average Average
5th Plan 6th Plan -7th. Plan

(1977-1981)  (1982-1986)(1987-1991) Base Case Target
3.9 3.5 34 34

5.7 121 9.2 86

56 137 9.9 9.5

27 18.7 9.4 89

16 110 89 80

54 105 28 8.2
46 9.1 77 57

29 26.2 96 . 88

5.1 18 34 33

22 65 8.6 "85
1798 4962 10444 10627
9.6 26 140 W7

29,1 914 1827 1850

12.2 27.4 13.2 13.3
233.3 664.3 14155 13757

3.1 326 125 114
(64.0)  (168.1) (371.2) (313.0)
5.7y (@4 (105 04
 (34.9) (98.8) (23L1) (170.3)
(3.7) 4.9y (66 (52

28 47 67 56

25 S69 610, 610

AL,021.0 77,2086 * 71,7060

Note : All Baht figures are in current prices
* : Figures of the last year of the plan
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Table 2.2.3-2.  Key Economic Indicator for the Sixth Plan

Average : . : Average
5th Plan 1987 1988 1989 1990 1991 6th Plan
- {1982-1986) : {1987-1991)
1. Real Economic Growth (%) - : . S S
1.1 Agricultuge 39 02 102 6.6 -1.8 2.5 35
1.2 Non-Agriculture 5.7 1.8 13.5 13.1 123 9.8 121
-Manufaciuring . 5.6 133 16.8 14.9 137 100 13.7
-Censtruction 27 13.3 213 21.3 227 15.0 18.7
-Others 16 - 110 121 11.8 10.8 9.1 1.0
1.3 Gross Domestic Product 54 9.5 13.2 12.0 10.0 80 - 10.5
2. Real Expenditure
2.1 Private :
-Consumpiion 4.6 88 28 109 o1 80 - 9.1
sInvestment 29 295 507 157 230 - 120 262
2.2 Government _ : '
-Consumption 51 09 is 0.1 29 . 24 18
Investment 22 -131 <112 5.7 333 180 6.5
3. Merchandise Exports C : »
3.1 Value (Bil.Baht) 1798  298. 3992 5099 5840 6900 - 19582
3.2 Value Growth (%) 9.6 28.8 - _ 339 217 14.5 i8.2 - 246
4. Tourism Revenue _ ' _ .
4.1 Billion Baht . 29.1 500 789 964 1117 1200 91.4
4.2 Growth rate (%) 22 340 57.6 222 159 74 274
5. Merchandise Imporis _
5.1 Value (Bil.Baht) 2338 3414 . 5014 . 6507 8380 990.0 664.3
5.2 Value Growth (%) 31 B3 469 298 W8 Bl 326
6. Trade Ralance _ .
6.1 Value (Bil.Baht) (54.0) (43.3) (102.2) (140.8) (254.0) (300.0) (168.1)
6.2 Trade Balance/GDP (%) 3.7 3.5 (68) 7.9y (1.7 (319 (8.4)
7. Current Account : ' _ T S _
7.1 Value (Bil.Baht) (34.9) (9.3) (4i.8) (63.7) (179.0) (200.0) - (98.8) -
7.2 Current Account/GDP (%) : 3.7 {0.7) {2.8) (3.6} 8.7, (&3 4.9
8. Inflation (CPD) 28 25 38 54, 6D 6D 47
9. Population*(Million Persons) 525 53.4 543 352 56.1 569 569
10, Per Capita Income* (Baht) 20,860 23454 27,737 320% - 36309 41,021 41,021 -
{GDP/Capita) - ' ' - o

Note : All Baht figures are in current prices
* : Figures of the Iast year of the plan



S0
St

Table 2.2.3-3 Key Economic Indicator for the Seventh Plan (Base Case)

1992 1993 . 1994 1995

1996

Average
Tth Plan
{1992-1996)

1. Rc#i Economic Growth (%)

L1 Agticulture

1.2 Non-Agriculture
~Manufacturing
-Construction
-Others

1.3 Gross Domestic Product

2, Real Bxpenditare
2:1 Private
-Consumption
“Investment

- 2.2 Governrent

-Consumption
-Investment

3, Merchandise Exports
3.1 Value (Bil.Baht).
3.2 Value Growth (%)

4. Tourist Revenue

* 4,1 Billion Baht

4,2 Growth rate (%)

S Merchandise Inyporis

5.1 Valie (Bil. Baht)
5.2 Value Growth (%)

6. Trade Balance

* 6.1 Value (Bil.Bakt)
6.2 Trade Balance/GDIP (%)

7. Current Account -
7.1 Value (Bil.Bzht}

7.2 Current Account/GDP (%)

8. Inflation (CP)

oo, Population*(Million Persons)

.. 10. Per Capita lncbm* (Baht)

(GDP/Capita)

Average
6th Plan
(1987-1991)

3.5 37

121 9.8

137 108

18.7 90

11.0 9.3

10.5 93

g1 8.7

26.2 8.8

18 37

6.5 8.6

4962 8003

24.6 163

91.4 140.5

27.4 133

6643 1,1202
326 160
(168.1)  (319.9)
(8.4)  (120)
(98.8) (211.6)
‘@9 a9
a7 63
69 518

34
9.2
9.7
9.1
8.8
8.7

7.5
9.9

33
87

906.6
133

159.1
13.2

1252.4
118

(345.9)
(1.3

' (224.0)

(7.3)

6.4

58.6

3.5

9.1
9.7
96
88
&7

75
99

33

1,027.8
13.4

180.1
13.2

13993

1.7

(371.5)
(10.5)

(234.4)
(6.6)
66

59.4

34

21
9.6
9.5
37
86

74
2.8

33

1,165.3
13.4

203.7
13.1

1,562.4
11.7

(397.2)

o7

Q42.7)
5.9

69

60.2

33
5.0
5.6
94
87
86

13

9.8

33
8.4

1,321.8 .

13.4

2302
13.0

1,743.3
11.6

(421.4)

(3.9)

(247.6)

(5.3)

7.1

41,021 46300 52,474 59583 62,770 71209

610

34
9.2
99
94
8.9
88

1.7
26
3.4
8.6

10444
14.0

182.7
13.2

L 14155
125

(12
(10.3)

@232.1)
(6.6)
67
61.0°

7,209

- Note : All Baht figurcs are in current prices.
*  Figures of the last year of the plan



Table 2.2.3-4 Key Economic Indicator for the Seventh Plan (Target)

{GDP/Capila)

" Average : Average
6th Plan 1992 1993 1994 1995 1996  Tth Plan
(1987-1991) S (1992-1996)

1. Real Economic Growth (%) o
1.1 Agriculture 3.5 34 34 3.5 33 33 - 34
1.2 Non-Agriculure 121 91 8.7 8.7 83 83 . 86

~Manufacturing 13.7 10.1 2.6 9.5 92 9.2 9.5

-Coungtruction 187 92 2.4 9.5 83 82 39

-Olhers 1.o 86 82 8.1 78 78 3.1
1.3 Gross Domestic Product 105 - %6 83 3.3 79 I8 82
2. Real Expenditure

2.1 Private .

-Consumplion 9.1 71 53 5.5 51 49 57

-Investment 262 39 9.4 94 82 82 33
2.2 Govemment _

-Consumption 18 33 33 33 33 33 33

-Tnvestment " 65 87 92 9.1 77 3. - 85
3. Mezchaidise Exports S

~ 3.1 Value (Bil.Baht) 4962 7994 912.8 10429 11931 13654 1,062.7

3.2 Value Growth (%) 246 163 14.2 14.3 14.4 144 147
4, Tourism Revenue .
4.1 Billion Baht 914 1413 1605 - 1823 20606 2344 185.0
4.2 Growth rate (%) 274 124 13.6 13.5 134 134 - 133
5. Merchandise Imports ) ] . e S
5.1 Value (Bil.Baht) 664.3 1,111.8 1,2345 11,3686 15067 11,6368 1,375.7
5.2 Value Growith (%) 36 150 110 109 1041 100 114
6. Trade Balance : . s .
6.1 Value (Bil.Baht}) (168.1) (312.4) (321.7) (325.7) (313.6) (291.5): {313.0}
6.2 Trade Balance/GDP (%) &4 (1.8 (0.7 (9.5) (8.1) (6.7) B4y
7. Current Accou'ﬁt ] o
7.1 Value {Bil.Baht) (98.8) (202.6) (197.5) (1853) (154.6) (114 - (170.3)
7.2 Current AccountyGDP (%) @9 (6 (B8 (54 @0 (25 © (5.2}
8. Inflation (CPD) 43 57 54 56 56 5.3 '_ 56
9. Population* {Million Persons ) 569 57.8 58.6 504 602 " - 612 61.0
10. Per Capita Income* (Baht) 41,021 45849 51303 57475 64,176 71,706 71,706

‘Note : All Baht figures are in current prices
* . Figures of the last year of the plan
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© Table2.2.3-5 Fiscal Balance (Fiscal Year)

- : Change{%)
Revenue - Expenditure  Balance Revepue  Expenditure
1977, ‘51.7 629 112 215 172
1778 620 S A | X 199 188
1979 75.0 86.0 -11.0 210 15.1
1980 92.5 1143 218 233 329
1981 1103 1299 -19.6 19.2 13.6
Avg4th Plan 783 93.6 -15.3 210 - '19.5
1982 1138 1522 384 . 32 172
1983 1364 1651 -26.7 19.9 85
1984 1478 1774 296 8.4 7.5
1985 1592 197.5 38.3 77 - 113
1986 165.3 204.0 -38.7 3.8 33
Avg.5 th Plan 1445 1792 34.7 8.6 9.5
' 1987 - 1925 . 2078 -15.3 16.5 19
1988 2456 220.6 250 27.6 62
1989 309.2 248.3 60.9 259 126
1990 3950 2012 1038 . . 217 17.3
1991 440.0 345.0 95.0 114 - 18.5
Avg.6 th Plan’ 316.5 2626 53.9° 218 113
ST 4970 - 4100 8.0 130 - 188
1993 571.5 461.0 110.5 150 124
1994 6570 5190 1380 150 126
1995 756.0 | 5830 A0 181 13
- 1996 8690 . . 6570 2120 149 12.7
Ave.7 th Plan 670.1 526.0 144.1 14.6 138

23 ' Régignal Pevelopment Framework

The national economic plan and the development of the Bangkok Metropolitan Region are quite
clcsely mterrelated This is owing to the fact that Bangkok has the greatest shares in various
aspects of production, consump‘uon, investment and 1mp0rt and export. This'is not to mention
the role played in’the policy makmg process, the taxation and public expenditure and

investment. _

Thc economntic expansmn durmg the 6th Plan perlod(1987 1991), which expenenccd the 10.8 %

: average annual growth rate has mduced structura] changcs of industries and urbanization. At

present the urban populatlon size is 18.3 millions or 32 percent of the total populatzon Among

these, 42 percent or eqmvalcntly 7.7 million people resxde in the Bangkok Metmpohtan Region
_ (BMR) '



Tt is predicted that the urban population. will go up to 33 millions or 46 percent of the total
population in the next 20 years. The BMR population will go up to 12 millions and almost 2
million people have to live in the slum area. This immediately calls for more and better
infrastrﬁctﬁre, 'enﬁrouinc‘mta_l protection, h@sing' and measures 1o protect or remedy the
inequality of income which will be seriously deteriorated in the BMR.

In the 7th Plan, it is necessary to consider how to finance local pﬁblic Ser_ﬁcés, restructuring of
the legal system and local tax and public finance to cope with the changing needs of
infrastructures. The most imporiant is how to decentralize local systems so that it can
independently function without causing conflicts between the central government and local

governments.

2.3.1_ "~ Definition

According to the current administrative' definition, the Bangkok Metrapotitan Region (BMR)
consists of 36 districts of the Bangkok Metropohtdn Area (BMA) 1and the five surrounding

provinces, Pathum Thani, Nonthaburi, Samut Prakan, Samut Sakhon and Nakon Pdthum This
study, however, includes Ayutthaya provmce as a part of the Study Area and takes the area as
the redefined extended BMR, larger than the current administrative definition. Ayutthaya will

be integrated into the BMR in the foreseeable future since the most rapid current urban and

economic expansion of the BMR has been takin g place along Route 1, going to the north of the |

BMR and now reaching to the southern edge of Ayutthaya province.

In the telecommunications sector, the BMA and the surroundmg provmccs have been
traditionally grouped as ‘Telecom Bangkok Metropohtan Administrative Area (Teélcom BMA)

I Note:  The 36 districts of lhe BMA are class1fzcd into the foI[owmg three admmzs[ranve groups
1) Inner Zone

Phranakom, Pomprab, Palhumwén, -Salnpantaw'ong, Bangkrak, Bangkokyai, Dusit, Bang

Sue, Phyathai, Ratcha Thew1 Huai Kwaﬂg, Thonburi, Klongsan
2) Middle Zone

Yannawa Bang Kholaem Sath(m Prakanong, Prawet Khloag Toey, Bangkhen Don '

'M_uang. Cha Tu Chak. Bangkapl, Bang Kum; Lat Phrao, .Bangkpknoz, Bang_Rh!at.
Pasicharden;Ratburana : ‘ . ' . '

3}  Quter Zone ' . _
Bangkhunthian, Jom Thong, Talingchan, Nongkhaem, Minburi, Latkrabung, Nongchok
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which consists of the BMA, Pathum Thani, Nonthaburi, Samut Prakan, The figure 2.3.1-1 and
2 show the administrative boundaries and the telecom exchange areas,

In this report, the BMA means the Telecom BMA and, the administrative BMA is termed as the
ABMA in this report. Hence, the extended BMR defined in this section corresponds to the
Study Area. The BMR in this chapter includes Ayutthdya Provinge.

2.3.2  The Stracture of the BMR

It has passed more than 200 years since a little fishing village by the Chao Phraya River became

“the capital of the Kingdom of Thailand, namely Bangkok, to which Thai people still
-affectionately call Krung Thep (City of Ange_}'s). Bangkok grew as the center of political,
“econoniical, cultural, and social activities ag Thailand grew. It has bé¢ome the 20th largest city

in the world and holds 9.3 million people as its population. Since 'Bangkok'developed on the

delta of the. Chao Phraya River, people constructed a network of canals for transportation and
flood control. The city pnmanly developed along the canals. Because of the canals, Bangkok is
" often called Venice of the Orient.: The beanty of thf: palace, temples, and the view along the
‘Chao Praya River, and the hospitality and smile of Thai people fascinated tourists from all over

the world. Bangkok became one of major tourist spots in the Southeast Asia,

‘'The population of the BMR was 5 million in 1970, 7.8 millicn i.n 1980, and grew up 10 9.2

million in 1990 The average annual populanon growth rate of the BMR was 6 % in the 70°s
and 2% m the 80’s while the nauonal average of annual population growth rate was 3 % in the

0 s and 2 % i in the 80°s. At the early peuod of the 60’s, the city boundary was limited within
the Bangkok and Tonbun districts. As the populauon grew rdpxdly, the city boundary also
expanded and mbamzauon progressed rapidly Table 2.3.2-1, 2 and 3 show the population
wtansncs GDP stansncs and employment stat:‘;tlc, respectweiy
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Table 2.3.2-1 The Population Statistics in the BMR

Area 1970 1980 1985 1986 1987 1988 1989 1990
E;:“tfg"k 3.077.361 5,153,902 5363378 5,468,915 5,609,352 5716779 5,832,843 . 5,545,937
Nomtha- 560067 356,741 504,424 525475 571,871 - S96381 627,667 668,760
b , 86,741 4,424 525475 571, 381 627,667 . 668,
Samut 329,404 535,858 662,612 689,631 741905 789,060 829,412  B54,883
Pathur 233,861 324,468 384713 402,080 415,193 435400 441,930 452,693
-I-vhani y ] » Al v . s [ i '
Nakhon 419319 S61,346 609,316 617,596 619,518 630,805 646,803 657,182
Pathom : S : :
g;‘:}:}‘n 200,460 242,994 315,373 327,677 334,170 340,952 349,680 358155
Ayulthay  SOT.T3T 62382 652077 664.245  GGREIT 671,626 680,100 | 685,394
BMA 5,509,697 6.AC0960 GOTS.127 T0R6,101 7.338.931 7,539,629 7.731.852  7.523.273.
BMR 5051300 T.878,551 B.492,793 8,695,619 £.060,620 9,187,012 9,408,435 9,224,004
R 35:550.105 46,861,338 51.795.651 52,969,204 53.873.172 54,960917 55,537,648  NiA.

Source: Local Adininistration Depanmeni/Minisny of Interior -

Table 2 32 2 The GPP Stansucs inthe BMR. . -
(at_ 1972 prices; Thousand Baht)

area U981 19ss 1986 1987 1988 1989
Bangkok Metro. 129,193,901.6 134,509,642.7 154,876,858.4 178,805,100.1 202,218,703.9
Growth Rate p.a. - 5.88% 2.36% - 4.11% - 15.14% 15.45% 13.09%
Nonthaburi _ 5,454,926.0  5,840,120.0 6,616,231.0  8,784,029.0 10,658,856.5
Growth Rate p.a.  6.65% 2.16% 7.06% 13.29% 32.96%  21.34%
Samut Prakan . 14,933,718.0 16,211,173.0 . 19,583,143.0  24,646,479.0  28,728,347.9.
Growth Ratepa.  5.17% -0.09% ' 8.55% = -20.80% © 25.86% ©16.56%
Pathura Thani _ '8,712,342.0  10,034,260.0  10,563,568.0 - 11,286,264.0 13,395,550.9
Growth Rate p.a.  15.90% -0.43% 15.17% 5.28% 6.84% 18,69%
Nakhon Pathom 5,430,330.0  5,612,129.0  5.913,428.0  6,337,600.0 ~ 6,974,343.0"
Growth Rate p.a.  4.80% 17.98% - 3.35% 537% . 1A% . 10.05%
Samut Sakhon 4,612,696.0 . 5,820,041.0  6,726,497.0 - 7,068,030.,0 = 7,720,906.1 -
Growth Rate pa. 4.68% 43.42% 2617% = . 1557% . 5.08% % 9.24%,
Ayutthaya 4,261,202.0  4,318,878.0 -4.302,342.0° 4,632,024.0 - 5,221,757.1
Growth Rate p.a,  1.17% 18.79% 1.35% . £.38% Y T.66% 12.73%
BMA o 158,294,887.6 166,595,195;7 191,639,800.4 223,521,872.1 '255,001,459.3
Growth Rate p.a.  6.29%" ©1.96% :5.24% - 15.03% . 16.64%, 14.08% -
BMR 172,599.115.6 182,346,243.7 208,582,067.4 241,559,526.1 274,918,465.5
Growth Rate p.a.  6.21% 3.56% - 5.65% - 14.39% - 15.81% 13.81%.
Whoie Kingdom . , 394,113,015.6 413.490,151.7 452,636,241.4 512,466,435.1 574,194915.0 -
Growihi Rate p.a,  6.09% a 3 51% T 4.92% " 9.47% | 13.22% 12.05%

Source: National Accounts DmsmanESDB
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© Table2.3.2-3 The Employment statistics in the BMR

Arca : 1984 -

1945

1986

1987

1588 1989

Bangkok Metro,. = 774,746 N.A, 850,273 1,122,771 1316425 1,553,021
' Nonthaburi 45,153 NLA, 45693 49,145 - 60,669 65,568
Samnt Prakan’ 137,515 - N.A. 138337 155407 195836 255,954
Pathum Thani -~ . 49,865 N.A. 52,634 . 58210 76,570 . 95431
Makhon Pathom 36,816  N.A. 37416 38318 47268 60092
Samut Sakhon 37,067  N.A. | 36,267 38,595 54,299 68,356
Ayutthaya © 18829 NA. 0 17,992 19,139 - - 27,561 - 30,786
BMA Total . 1,007,279 -N.A, . 1,086937. 1,385,533 1,649,500 1,969,974 .
BMR 1,099,991. ° N.A. 1178612 1481,585 1,778,628 2,129208
Whole Kingdom 1,710,120 N.A. 1,772,767 2,144,853 2,494,702 2962025

Source : Department of Labour/Ministry of Interior

Rai)id urbani_za;ion brought thﬂé foﬂ_owing probléms to the BMR:

a)

b)

_d)
)

g

- Unskilled young workers who could not find jobs in their native cities and areas

and farmers who had to find ways to feed their families during non- farming
seasons and poor harvest penods have been pourmg into the relatively emponment
opportunlty rich BMR since provmcxat cities in Thailand are too small in their

: economlc act1v1tles 10 prov1de a job to every person in the labor pool Hence the

BMR has been in short of housing supply and expenencmg rapid increase of land

“and rental prices. Mldd}e -income- class people have been moving toward the

suburbs wh:le the al:eady high densuy old city area has been left for urban poors

and converted into sIum areas.

Permancnt traffic congestton _
Shortagc of basu: mfrastructure dellltIt:S and services and decreasmg quahty of
public servxccs in water supply, sewage, garbdge and mdustnal waste dlSpGSﬁx,

relectricity, telecommunications, fire service, education, health care.

: _Inc'reasé of crimir'lal. activities. .

Air pollutlon _ : N

‘Ground subsidence and ﬂood problems :
-Dlsorderiy dﬁstructmn of forests into disor gdmzcd devclopmcnt of urban Iand use,

“The curren_t bﬁsiﬁé_ss. fah_'d r'esidenti_al areas of the A BMA are mostly concé_ntrated at the
. eastern side of the Chao Phraya River. ‘It has become eminent that shor_t.age and poor
- conditibns-of.rdad_s.-and indu_stria_IIWater supply crcat_éd- bottle-neck conditions for further
- development in the eastern side of the Chao Phraya River area. The same situations in
" housing, electricity, and telecommunications infrastructure follow as the -next bottle-neck -
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.1)

problems. The canals, one of once major tourist attraction resources, and weak and low
level land fonndation have become _negative factors for further development.

As the number of pe()pie living in the suburbs increases, the number of commutess into
the city alsc increases. People, however, have to rely on their cars, buses, samuros,
motorcycles to commute since mass transit systems such as trains or ‘subways are
underdeveloped. Trucks and vans are also used for transporting m'ate'rials'émd products.
Some canals were converted into main roads and highways were built in‘ the BMR;
however, the BMR lacks branch and service toads which are essential to organize an
effective road network by conrecting mam roads. Hence, traffic congestion is permanent

and serious.

Land subsidence caused by unexpected and unplanned over-use of underground water for
rapidly expanding industries is another serious problem in the BMR, Industrial location
is now severely restricted in the BMR since flood control became more difficult because

of land subsidence.

Major socio-economic activities in the BMR have been predbminantly taking
place along with main roads which are relatively well equipped with basic
infrastructure. Since the shortage problem of basic infrastructure will not be

solved in the near future, the development will be remained along with main -

roads connecting outer commercial, residential centers and industrial estates.

Regienal Development Framework from 1992 to 2007
Strategic Target Areas in the 6th National I:)'evel'opméht_'P.lén

The 6th National Development Plan formulated spatial'development stfategies’ for the
BMR. According to the plan the BMR is divided into four strateglc target areas to

- promote over-all spatial development. The development is conceptuahzed around the_ -
buildings of three ring roads, Rachada Ring Road, Middle-ring Road and Outer—nng; :

Road, which surround the major part of the ABMA from-the inner to the outer areas. The

Outer-ring Road surrounds the 25 Km (the cast-west direction) by 50 Km' (the riorth- :

south direction) area of the ABMA. The three ring roads will play vital roles in connectmg
roads and highways running the east-west dnd north-south dxrecuons and- creatmg an
effective metropolitan road/highway network system. F1gure 2.3.3-1 and 2 show. the
future development direction in the BMR, and the land use plan in general town pIan of
the BMA and major urban areas in the year of 2000, '
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)

a)

b)

Central Business Area (Aréa: 147 Km?, Population: 3.3 Million in 1990)

D

ii)

i)

The area mainly consists of 12 districts of the ABMA surrounded by the
Rachada Ring Road.

Old Business Area-(Area: 9 Kin®):

Phranakorn Pom Prap Sattru Phai Sampantawong

New Business Area _(Al_‘e‘a:' 138_K|112):

Pratum Wan  Bangk Rak Dusit 'PhyaThai Thonburi

Klong San  Bangkok Nio Bangkok Yai Yannawa

The central business district (CBD) consists of Phranakorn Pom Prap Satro
Phai, Sampantawong, Pratum Wan, and Phya Thai. Almost 50% of the

_ services and office facilities in the BMR is concentrated in the CBD.
Phranakorn holds about 50% of the government employéés and offices.

Klong San, Thonburi, and Bangkok Noi arc high dcnsity rcsideritiél areas.

Rapldiy Growmg Suburban Area (Area: 1,065 Km?, Population 3.3 Million in

i)

11)

- 1990)

The area consists of 8 districts of the ABMA and 3 districts of Nonthabur,
surrounding the Ceniral‘Business Area and being surrounded by the Outer-

_ring Road.

The ABMA -

_ _Reszdennal Area 183 Km ‘ _
' Commcrcml Manufacturmg, Government Otfice Arca 7t Km

Agncultural Area (Mainly in Phra Khanong and Bang Khen): 208 Km?
Open land; 229 Km”*

Phra Khanong Khlong ey Prawet Bang Khen Don Muang
Bang Kapi : Huai: Khwang_ Cha Tu Chak - Lat Phrao . Jom Thon

- Bang Khun Thian - Phasi Charoen = Taling Chan' Rat Burana

' -Ndntﬁab_uri- e

*Residential Area: 20 Km”



iv)

v)

vii) -

Commercial and Industrial Atea: 13 Kim?
Open Rural Land: 19 Km?
Nonthaburi ~ Pak Kret Bang Kruai -

The area is developed as an area of self-contained communities with
employment opportunities, housing, and basic infrastructure,

The area is equipped with the Ifolllowing .I'OHdS:

Viphavadi Rangsit Ngam Wongwan Chaeng Wattana Ram Indra

Lat Phrao Pattanakan Sukhaphiban 1, 2,.and 3

Ram Kam Haeng Thonbuﬁ—Pak tho Phe'_c Kaesem

Bangkok Noi-Nakhon Chai Sri |

These roads are not orgamcally Lonnected by branch and service roads to

form an effectlve network.,

The dcvelopment has been takmg place along these major roads. in the belt

* form.

viii)

Tt is relatively easy to get to the western side the Chao Phraya River because

of well developed roads. ABMA’s building control regulatlons prohlblt urban .

development of Taling Chan and Phasi Charoen. -

Industrial Area (Area: 75 Km? Populdtmn 1.3 Mxlhon in 1990)

QOld Indusrry Area concentrated in the three amphoes i’ Samut Phrakan

Samut Prakan Phra Pradaeng Bang Pli
Two industrial parks are located in Bang Pli and Bang Pho. Industrial water

supply is in sever shortage as the industry develops rapidly. The number of

deep wells have been increasing and caused further land subsidence.

New Industrial Area

- concentrated in three amphoes in Pathum Thai
Pathum Thani - Klong Luang . Thanyaburi

- concentrated in two amphoes in Samut Sakon
Samut Sakon Krathum Baen -

- concentrated in one amphoe in Nakhon Pathum f
Sam Phran
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1)

&) OQuter BMR Arca (Area: 6,352 Km? Populatlon 1.4 M;Ihon in 1990)

i) The area covers the followmg amphoes and is located around the outsxde of
the Quter-ring Road

 Four dlsmcts of the ABMA
Nong Khacm Lat Krabang Min Buri Nong (,hok
- Four amphoes in Pathum Thani
Lat Lum Kaco Sam Khok Lam Lukka NongSuva
- One amphoe of Samut Phrakan -
Bang Bo '
- Four amphoes of Nakon Pathum :
- Kampeng Saen Bang Len . DonTum Nakhon Chaisri
~"Two amphoes in Samut Sakon
Samut Sakon Bang Phaeo -

2.3.4 . Three Development Courses of the BMR

 “There seems to be three possible directions that future development of the BMR will take place.

The 'D.irection 'I_‘owar_d _the. Northern Area:

The major development of the area is expected to take place along Route 1 or Rangsit-
Wzlng'Noi Road which stretches from the oentr*il business district (CBD) of Bangkok to
the sourthern part of Ayutthaya and Sara Bun pdssmg through the Don Muang Atrport
and Pathum Thani. Route 32 branches out of Route 1 outside of the Outer-ring Road at

Bang Pain into Aytthaya ‘As supporting. roads and by passes of Route 1, the areas are

eqmpped with Route 306 (connecnng Nonthaburz and Pathum Tham) Route 305 or -
Rdn5,31t—()ngkral-Nakhon Nayok Road (branchmg out to Nakhon Nayok from Route 1),
Route 340 (stretching into Supanburl from south to north of the western areas of the
Chao Phra Ya River by mtersectmg Route 3, 4, 338 as a part of the Outer- -ring Road).

'. Inmde of the Outcr—nng Road Phahon Yothm Road runs side by side wu‘h Route Tupto

the Don Muang Au'port and works a major by pass of Route L.

- Insxde of the ()uter—rm g Road thrce mdustnal parks have been already developed at Nava
' ‘-Nakom, Mabung Khlong, and Bangkad1 and many more hi- tech related mdustnal parks :

o Jhavc been bomg developcd around the southern hem of Ayutthaya and Bang Pain.

: 'iexule, tire, motorcycle, and cement factories have been already constructed in this area.
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2)

3)

Negative elements of the Bangkok CBD such as heavy and permanent traffic congestion,
rapid increase of land price and office rent, shortage of office space because of the rapid
urbanization and business expansion forced some business to move out of the CBD and

to create new business districts. The areas near the Don Mu‘mg Axrport .., the area

where Phahon Yothin Road and Route 304 or Clmeng Wathana Road and Raminthra
Road intersect are expectcd 10 attract some businesses from the CBD.

The Direction Toward the Western and South-Western Aréa: '

The major development of the area is e'-tpected 10 take place along three major roads which -

go into Nakon Pathum and Samut Sakon via the Thonburi district’ located in the western
area of the Chao Phra Ya River. They are Route 4, 338, and 35. '

Route 4 or Phetkasem Road goes to Nakon Pathum via Phasi Charoen and Nong Khaem.
From Nakon Pathum Route 4 turns down towards south. Route 338 (Bangkok Noi-
Nakhon Chaisri Road) goes to Nakon Pathum via Taling Chan.. Talmg Chan is regraded
as a prospective candidate for posmble sites of industrial parks once current restrictions

on construction are hfted Route 338 merges wzth Route 4 at the outmde of Nakhon

Chaisri.

Route 35 or Thoburi-Pak Tho Road goes to Samut Sakon. Fishery and ‘oerami'c

industries have been already Iocated in this area. Large fishing bases made thlS area a .

center of the ﬁshery industry in Thailand.

The Direction Toward the Eastern and South-Eastern Areas:.

The major development of the area is éxi)e'c:ted to take phce along three"méjof rojads'which' |
ali cventually go into the Eastern Sea Board (ESB) Area Route 34or Bangna—Trad Road_

goes the ESB via Chonburl Bang Chan, Bang Ph ‘and Bdng Po mdusmal parks are
located along th1s road.

“The east bound of Route 304 | goces 1o Chachocngsao via Bang Kapl mdusmal park and

Minburi and merges with Routf: 314 at Chachoensao that goes to Chonbun The west
bound of Rouie 304 intersects w1th Route 1 near the Don Muang An’pon and Route 306

at Pak Kret; hence, Route 304 connects Nonthaburi, Pathum Tham and Northern and =~
Northeastern areas of Thalland and ESB w1thout going through thc Bangkok CBD..

Route 3 or Sukhumvn Road goes to Chonbun via Sdmut Prakdn These thrce roads
merge into one at Chonbun '
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- Samut Prakan was the oldest industrialized province in the BMR. The facilities have been

deteriorated and become quite obsolete. They need to be replaced by more modern and

efficient facilities. The economic success of the area depehds on whether or not the new
airport is built and economic activities of the ESB go into the full operations,

235

S_ocio«economic Qutlook

l*uturc success of Thailand. depends on mlplementdtlon of strategic economic policies and

continuation of favorable external conditions. Major external factors are magnitudes of external

demands for Thai products, terms of trade, exchan ge rates of major currencies, oil price, amount

of foreign direct investment, and foreign interest rates on Thailand’s external borrowings.

It seems that there are three séénarios on the socio-economic outlook of Thailand.

a)

b)

o

' -devclopment efforts in the first ranked cities w1ll be made. The Eastern Seaboard

1) Optimistic Scenario (High Case)

The external conditions will not change drasticaily from those of the past few years.
Industri'al and regional development will progress in a moderate speed. The Thai
economy can expect real average annval GDP growth rate of 10% for the next 20
years. The governmcnt will increase public sector investment to 8% in 1992 and
maintain that level thereafter. The real effective exchange rate will be kept
unchanged. ' '

The BMR will fa1r1y rapldly grow, dIOHg with the three dircctions discussed in the

-prevmus section. Ali the roads / hlghways are developed as plantied to from an

effecnve tramportatlon network and function as a neuro system of the BMR Basic
mfrasiructure will bc developed along major roads. Socio-economic activities will

' "'dlffuse out towards the o_utcr areas from the CBD.

Great 1mprovcment in basic mfrastmcmre outside Bdngkok and largc—scale regional

E 'area will dcvelop heavy chemical 1ndustnes by utlllzmg natural gas produccd in the
' 'Gulf of Slam and labor mtenswe export orxented mdusmes “The Southern Seaboard
““area will develop further thr ough thc oil plpelme constructlon project between the

.Andama.n Sea and the Gulf of Siam. A mild trend of dccennahzatton will emerge.

Disparities of growth rates and income levels among regions and mdustnal sectors
will be shghtly narrowed.
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2)

d)

€)

a)

b)

Thailand’s competitive advantages as an export base for both foreign and domestic

export oriented firms over other ASEAN countries will become stronger by

i)  promoting development of manufacturers of parts and components, and
intermediate industrial materials for export oriented industries,

ii) promoting development of human resources in the areas of engineers,
professionals and middle management personnels.

The BMR, the Eastern Seaboard area and its surrounding areas up 1o Nakhon
Ratchasima, and the Southern Seaboard area around Songkla-Hat Yai will
grow into major mdustrldl areas developed arourd export bases.

"The political and economic significance of Thailand will increase signiﬁcmﬂy as the
gateway to Laos, Kampuchea and Viet Nam. Thailand will play a leading role for
assisting the economic recoveries of the Indo china countries. T ha:land becomes a
productlon base for what they need for the economic recove1 ies.. The Baht based

trading zone will penetrate into the Indochina countries. The BMR becomes an

information hub of the region.

- Agro-industries and labor intensive industries will be further developed to exploit
the advantage of the availability of inexpensive; but good quahty labor workers and

richly endowed agro-resources.

The Most Likely Scenario (Base Case)

Some of the extemal condmons w1]1 go agaxnst Thaﬂand but most of them will not
change drasncally from those of the past few years. Industnal and reg:onal
development will progress in a moderate speed The Thai economy can expect real

~average annual GDP growth rate of 8% for the next 20 years. The government will

increase public sector investment to 7% in 1992 and mamtam that level thereafter.
The real effective exchange rate will be kept unchanged.

The BMR wﬂl moderately grow along wﬂh the three d1rect10ns dlscusscd in the

previous. section. . Some of the pIanned roads / hlghways are not devcloped The

BMR still lacks an effective transportation network Basm infrastructure will be

. developed along major roads. Some socio- economic actwmes wﬂl dlffuse out

towards the outer areas from the CBD. - -
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3)

d)

Moderate improvement in basic infrastructure outside Bangkok and medium-scale
regional development efforts in the first ranked cities will be made. The Eastern
Seaboard arca will moderately develop heavy chemical industries by utilizing natural
gas produced in the Gulf of Siam and labor intensive gxport oriented industries.
Disparities of growth rates and income levels among regions and industrial sectors
will be stightly narrowed. -

_Thailand’s competitive advantages as an export base for both foreign and domestic

export oriented firms over other ASEAN countries will remain unchanged.
Thailand will make moderate efforts in -

i) progmoting development of manufacturérs of parts and components, and
intermediate industrial materials for export oriented industries, '

il promoting development of human resources in the areas of engineers,
~ professionals and middie management personnels.

The political and_ economic significance of Thailand will slightly increase as the
gateway to Laos, Kampuchea, and Viet Nam. Thailand will play a leading role for
assisting the economic recoveries of the Indo china countries. Thailand becomes a

" production base for what they need for their economic recoveries. However, the
_ ecen_omic recoveries of these countries will be slow. The Baht based trading zone

will slowly penetrate into the Indochina countries.

‘Agro-industries and labor intensive industries will be moderately developed to

exploit the inexpensive, but good quality labor workers and richly endowed agro-
resources.

Pes_simistic Scenario (Low Case) -

o

' deveIopment will progress in a siow speed The Thai economy can expect real

Most of the external cond1t1ons w:li g0 agamst Thalland Industrial and reglonai ‘

' average annual GDP growth rae of 5% for the next 20 years The government will
increase pubhc sector mvestment to 4% in 1992 and maintain that level thereafter

The real effective exchange rate will also go agamst Thailand.

The"BMR will slowly grow along with the three directions discussed in the previous
.sectlon Most the roads / hxghways are not developed as planned. The BMR fails
' o have an effectwe transportation network. Basic mfrastmcture will not be well
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developed along major roads. Socio-economic activities will remain mostly within
. the CBD. '

¢)  Slight improvément in basic infrastructure outside the BMR and' small-scale
- regional development efforts in the first ranked cities will be made.. The Eastern
Seaboard arca will slowly develop heavy chemical industries by utilizing natural gas
produced in the Gulf of Siam and labor intensive export oriented industries.

Decentralization will not be promoted. Disparities of growth rates and income levels -

among regions and industrial sectors will not be narrowed.

d)  Thailand’s competitive advantages as an éxport base for both foreign and domestic
export oriented firms over other ASEAN countries will become weak. Thailand
looses out to coastal cities of Southern China and Viet Nam in attracting foreign
investment.

'¢) - The political and economic significance of Thailand will decrease as the gateway to
Laos, Kampuchea, and Viet Nam because the economic tecoveries of the Indochina

countries do not go well.

) Agro mdusmes and labor intensive . mdustrres w:ll be s!owly developed by

ineffectively exploiting the inexpensive, but good quallty labor workers and richly

endowed agro-resources.

23.6 Population andHouseholds ‘

Although, the BMR is increasing its importance as the main production base of Thailand, its

urban population share will decrease from 34 percent to 31 percent by the end of i9'_9'6_.

Its connection with the emergence of the Eastern Seaboard development and its significance and
the hub in the Indochina peninsula make the BMR a city that draws people from other cities,

The population as a whole will decline as a result of general decline in fertility rate,” The
household format:on or houschold structure also changes. Households type . "intact” will be '

dechmng, while other type espemally, 'single head" and "one person households will be

incr easmg

In this study, we apply the population series from the “POPULATION PROJECTIONS FRO -

THAILAND 1980-2015” done by the Human Resources Planning Division, National
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Economic and Social Development Board (June 1991) 1o be our base line for more detatted
forecast down to the Tambon level. Table 2.3.6-1 shows results of estimation for population.

Table 2.3.6- b Forec'a.sted Population

1987 - 1992 . 1997 - = 2002 2007
BKK Metropolics 5,609,352 6,370,000 6,868,999 7,322,000 7,738,000
~Nonthaburi 571,871 656,000 779,000 907.000 . 1,045,000
Samut Prakan 741,905 852,000 987,000 1,126,000 1275000
Pathum Thani 415,193 468,000 538,000 609,000 686,000
Nakhon Pathom 619518 645000 703,000 761,000 820,000
Samut Sakhon - 334,170 351,000 391,000 432000 474,000
Ayutthaya - 668,611 742,000 804,000 266,000 925,000
BMA Total 7338321 8346000 9,172.999 9,964,000 10,744,000

2.3.7  Housing Needs and City Growth

The household formations mentioned above induce needs of Iio_using. ‘Nonetheless, not all
households can afford for their housing acquisition. It is estimated that housing needs are

_ altbgether 70,000 units on average during the 7th Plan period

The hoasiﬁg 'oeeds, to’gether with the land priceincredse in the inner district'of the BMA has
given rise to the impetus of elty expans;on both horlzoetdlly and verueally The horizontal city
expansion is pushed by the housmg development around the BMA fringe area where land price -
is still not so high. The Center of the BMA on the other hand, tends to utilize land area
effcctwely by develop high- rise bulldm gs 'l“hey are mostly office buﬂdmgs shoppmg plazas

rather than remdential condomlmums :

The BMR is g_r():Wing'into three oirections._ The east along the Bangna-Trad road, the west
along the Pinkao-Buddamonthon road and the north towards the Ransit road, north of the Don
Muang air port. As a matter of fact, the agricultur'al' land area has been decreased by 28,000 rai
per year.. Most of the new deve10pm g (more than 70 percent) areas are more than 20
kllometers away from the c1ty center. Land price of the c1ty fri mge has increased 30 percent per
year from 1988 as compared w1th 28 pelcent per year of the i inner cuy

N ngh-nse bulldlngs have been concentrated along the Sukhumvit I’Ocld Sllom and Surawong
10ad, Sa‘thon road, Rama IV road, RdCh‘id“t Pisck and Rama IX road Phahon Yothln Toad

= (Monument up to Sapan Kwai juncnon) Pechburi road around the Pratunam drea and around
_ the Pratumwan 1oad as well as the Rach apmson g and Rachadamriroad. These are in the inner

' 01ty area where ofﬁce bulldings are bmlt in quponse to the demand for ofﬁce space. Some are

-33

o



rental apartinents and condominiums for foreigners and high income people The average floor
space price is 40,000-50,000 Baht per square meter for residential condominiums and 500-600
Baht per square meter per month for rental office space as of 1991 for the modest Pratunam
area. The price of land per square wah (4 square meter) is wughly 500 000 - 600, 000 Baht
along the Silom road may be a reference offered price. Asa reference also, in 1988 there were
altogether 180 projects of condominiums in the innercity. The floor space: has increased by
5.4 million square meters. These are 2.5 million square meters for the office space: |

The new families who _badly' need their own homes may have to acquire them in remote area
more than 30 kilometers away from the inner city 5:_'331, a 1.5 hours by private car on week days
and 1 hour on week-ends if they can afford between -the house price of | 300,000
(condominium) to 1.5 million (single house) Baht in 1991, ' ' o

In this study, we rely on our estimation of households based on the data collection from
Department of Local Administration (DOLA). With assumptions on household sizes given the
population senes we arrive at the num ber of houqeholds by provinces. Table 2.3.7-1 shows

the results of estimation for the number of househo]ds

Table 2.3.7-1 Forecasted Number of Househoid_s ‘

— _ 00T T 00 30T
Bangkok Metro. . 1.352,048 1,500,043 1,791,660 . 2,114,082
Nouthaburl T 168404 220434 286,477 368407
Samut Prakan A0 380 84T 369 040 ~ 456,608
Pathum Thani 111.551 141,216 176,034 218,363
"Nakhon Phikom 80023 109,206 132871 160,546
Samut Sakhon 139,751 167,736 . 199,055 231,267
Ayutihaya T40751 167950 199,213 234,324
BMA TIT3827 1,602, 422 1755, 700 7, 799 553

2.3.8 Ecbnomic Struciure and GDhP

The BMR during the 7th Plan pcnod is stlll the main ploductxon base for manufactures
The proportlon of vatue added in the BMR is 51 pe: cent of the toml GDP of Thalland (BMR'
manufacturmg sector shares 67 percent and the BMR's s¢rvice sector shares 54 percent of
corresponding sectorial GDP) during the 6th Plan period will become 56 percent at the end of
the 7th Plan. The linkages between the BMR and the Eastern Seaboard and the upper central

rcglon m terms of their manufacturmg relauons will be strengthencd

Forelgn dlrect mvcstment that pours into the BMR is concentrdted in the BMA as hlgh as 7()
percent of the total investment value, 60 pcrcent of the tom! promoted firms, employmg 60
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investment.

percent of the total private manufacturing employment and register 80 percent of the total capital

In order to forecast the Gross Provincial Products (GPP) we diréctly estimated the base year

data (1989), cross sectmnal (73 provinces), of the gross provincial products rcported by the

National Accounts Division, NESDB. The equation is as follows:

Provmmal GDP = f( population, share of manufacture GPP

share of trade GPP) ----------- 1D

The estimated tesults of Eq. 2.1 by the least square method is given as follows:

Variable Name _Coefficient___ Std. Fir. Estimate

o t_Statistics_Probability of t,

- Constant = -5972921.1 22463367 26589608 0.0097,
Populaion 54681266  0.1891574 128907809 0.0000,
Share of Man. 23828072  82377.431 2.8925486  0.0051,
'Sharc_ of Trade 524752.22- . 270477.63 1.9400947

Coefﬁcwnt of Determmatlon (Rz) 0.938748,

Adjusted Coefﬁment R2 0.936085,
Standard Error of Estimate 6194485,
Degree of Freedom = _ 73.

0.0565,

Given the population series above, and the assumption on the changing structure of share of

B GDP from the manufacturing sector and service sector we forecast the future level of GDP of

each province. Table 2.3.8-1 shows results of estimation for provincial GDP.
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Table 2.3.8-1 Forecasted Provincial GDP (GPP) Growth Rate

Actual . FOFCC&SL _
Bangkok Mctro. Low Case S - 0.77 5.60 343
Base Case 14.56 - B.63 7.55 5.30
_ High Case .. 1151 1046 8.31
Nouthaburi — LowCase _ 682 574 403
Base Case 2247 "10.64 8.26 722
High Casc 14.49 1223 . 10,70
Samut Prakan  Low Case L5380 459 4.48
Base Case 21.07 7.69 6.75 4,96
: High Cas¢ 11.15 9.97 . 8.9
Pathuin Thant Low Case 5.00 6022 448
Base Casg 10.27 9.70 795 6.25
© . i . High Case © 1238 - 10.63 896
“Nakhon Phihom Low Case 1.50 692 515
' Base Case 7.53 - 9.93 9.24 - 7.38
L ‘High Casc 1338 12,59 - 1063
Samut Sakhon = Low Case 6.13 . 546 3n.
Base Case 9.96. 8.32 7.67 - 5.93
High Case : B 1151 - 10.89 937
Ayutihaya Low Case 594 478 . 403
Base Case 6.67 £32 767 - 593
High Case ‘ 802 602 . 505
BMA LowCase _ 6.69. 354 350
Base Case 15.25 5.67 71.53 548
High Casc 11.66 1051 - 846

2.3.9  Employment

The employment of the BMR is computed on the basis of the regresnon equatlons It is
estimated by cross-section data. The equation is as follows: '

Employment = f(GPP, populétion; share of manufacture GPP and share of service
'6) 3 NN S — 2.2)

The estimated results of Eq. 2.2 by the least square method is given as follows:
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Yariable Name Coefficient t_Stafistics
Constant -17063.903  4718.4148 -3.6164483  0.0006,
GPP 0.0059383  9.758¢-05 60.858018 00000,
Population 1 1086.261  4512.2398 24569307  0.0166,
Share of Man. 738.12310  155.08727 47594050  0.0000,
Share of Service231.07183  611.51596 0.3778672 0.7067,
Coefficient of DetermEz_z_tion (R?) 0.993741,
Adijusted Coefficient R2 0.993373,
Standard Error of Estimate 12560.76,
Degree of Freedom 73.
Table 2.3.9 shows results of est'i'm.atic@n for the employment.
Table 2.3.9 Forecasted Employment
"GPP Casc 1987 1992 1597 3002 3007
- Bangkok Metro. Low Casc 1,906,226 2,577,501 3,301,244 3,831,399
' - BaseCase 1,122,771 20000088 - 2945945 4,131,273 5329458
_ o __High Case 2152571 3,609,652 5,783,253 8,556,907
Nouthaburi Low Case © 88,553 . 117,620 150954 - 186,674
Base Case 1,122,771 97,332 150,223 216,195 300,450
S High Case - 107,544 195,176 333,669 543474
Samut Prakan Low Case 269,579 335,047 405,727 464,795
Base Case 49,145 286,156 392,246 522,732 655915
: R High Case 311,580 - 493,901 760,874 1,103,155
“Pathum Thani Low Case 110464 7 148,411 191,737 230,961
Base Case - . 155,407 114,686 165,208 230,526 301,002
: ' ' _High Case 121,568 195,556 307,176 454,127
- "Nakhon Phthom  Low Case 61,562 87,122 119,175 150,122
- Base Case 58210 66,114 104,690 159,311 222,664
o - High Case ‘ 72,645 133,885 236,305 382,860
SamutSakhon . Low Cass . 65,618 83,592 104,073 120,28
.~ BaseCase 38318 69,581 97922 134914 173,548
e - - High Case . 75,260 121,438 192,923 287,452
Ayutthaya Low (Case - 43,427 59,828 71566 96,295
o BaseCase © 38505 45561 65,735 87,657 111,052
- High' Case o 49,721 76201 . 105447 138,278
BMA TowCae 374821 BI85 G066 AI638D
" Base Case 2450094 24982062 3,653,712 5,100,726 6,586,825
High Casc . 2,693,263 4,494,285 7,184,972 10,657,663
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CHAPTER 3 TREND OF TELECOMMUNI(“ATIONS TECHNOLOGIES AND
' SERVICES

3.1 EVOhIthﬂ of Network Digitization

Telecommumcanons networks have been rapidly dlglt:zed by mainly expanding and
rehab1l1tatmg trunk and transit line sections and toli and transit exchanges so that the merits of
digital communications and low price digital communication systems can be exploited. Butin
the coming years, the network digitization toward ISDN (Integrated Services Digital Network)
will be vigorously pursued by network operators to offer new services economically and
efficienily. e -

'The digitization toward ISDN has two aims, ‘One is to make telecommunications services easy

to use for customers. Another is to mnke an economlcal construction and efficient use of
telecommunication networks poss1ble

In convennonal telecommumcatlons networks, customers must install separate lines for different
services. Itis very inconvenient and troubiesome for customers fo take advantages of various
telecommunication services. In ISDN, customers can use various services by one
telecommunication network throu gh one user- network interface.

Iti is expenswe to construct individual service- specxﬁc telecommumcanons networks to provide
non-voice serv1ces In partlculdr it is Vvery expensive to install low-utilized' subscriber lines.

~ because they take a half of telecommunication network construction costs in any service.

Therefore, from an economical viewpoint, common-use of 'a network i's necessary for service
integration. Due to the development of the LSI (Large Scale Integrated Circuit) technology and
optical fiber cable transmlssmn technology, digital transmission of voice messages became

more economlcal than analog transmission, . This is a main cause of introduction of ISDN.

The exlstmg telephone networks were constructed on the basas of analog technology, most

suitable for transmxttmg voice messages. In case of d1g1tal transmission such as data
' commumcatmn ‘MODEMs (Modulator and Demodulator) are used It only allows to transmit
data with the speed of approxnnate 20 kb/s in the voice frequency band. A digital network can

transmit data with high bpeed "The network evolution for d1g1t12at1on toward ISDN is shown in

'F1gure 3.1,
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- - Advances of non-voice : ;
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» Analog network is the most suitable
for voice communication.

* Telephione network is-the main
telecom network:

+ Individual networks are constructed
for non-voice services such as data

communications, }

\.

+ Scrvice integration

Evolution

«Network digitization
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2)
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Aspect of Technology

- Evolution of digital technology
such as LSI, Optical fiber
transmission system

Figure 3.1  Evolution of Network Digitization towz_ird_lS_DN

Network Tronsformation
Network Digitization and Integration
Telephone Network

Public telephone networks were 1mmlly built with analog technology to transmit mainly

voice mossagcs

Formation of Individual Service Networks

It was necessary to build various networks for meeting growing needs for data'
communications caused by development of computers and related systoms "These

networks were built as separate systems because different teLhnology was needed to

implement defcrent services.

Creation of ISDN Using Advanced Digital Technology

Studies to investigate the concept of ISDN were started in the 'm'iddle"of the 1970s,
particularly by CCITT. With ISDN, it was envisaged that even subscriber lines would be

digitized to allow the provision of a wide variety of services, 1ncludmg voice, 1mage and -

date, through a single unified interface.
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Incorporating digital technology in telecommunications networks made service and
network facility integration possible. Such integration could be achieved because digitized
information would allow different services such as telephone and data communications to
be provided through the same network. '

Toward Completion of ISDN

At present, 'ISDN'ha_s reached the stage where subscriber lines have been integrated.
However, different facilities are still being used in transmission networks, depending on
the communicaﬁo'ﬁ speeds and modes involved. At this point, it is not possible to provide
broadband communications at 150 Mb/s, which is needed to support image
communications and other advanced services. There are growing expectations that a
broadband ISDN (B-ISDN), built around ATM (Asynchronous Transfer Mode) and
optical fiber cable transmission technology, will provide an answer to these service
demands.

The advances made in the use of digital technology in'the recent years have facilitated a
transformation from service specific networks to the formation of ISDN.,

Creation of Intelli gent Networks

Ncccssi_ty of Intelligent Networks -

~ The more telecommunications services are penetrated into the socicty, the more diversified

and -sophisticated network services people demand. The creation of intelligent
netwofks(IN) is one e'fféc'tiVe"approach to cope. with these demands in a quick and flexible
manner. Incorporating mtelhgf:nt capabilities in networks will enhance network services
as well as 0peratmg efﬁcmncy

-'Evolutik)n of Network Sefviccs Comrol

;For prov1dmg new network serv1ces at f1rst functlons supporting these services were
g 1ncorporated in each local switch (L.S) as shown in F1gure 3.2.2-1 (a). - After that, the

m_tcgrated functions were lncorporated in toll s_wn_ches to offer wide network services as
s_hoWn in Figure (b). This is called the pre-intelligent network (Pre-IN) stage.
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“In the next stage,the introduction and wide use of the common channel signaling system No.7
network has made it easier to transfer various kinds of gignals between switches. As a result,
the following becomes poSsible. Data base supporting service functions and services are
established ‘independently from switches as shown in Figure (c). Independent nodes like this

. are called service control points (SCP) (or network service control points:NSP). Service

management systems (SMS) (or network service control support points: NSSP) supporting the

reception of service requests are established separately from switches to make it much easier to
add néw_ network services as shown in Figure (d). The network composéd of SCPs'or SMSs is
calleﬁ'an intelligent network.

3)  Advanced Intelligent Network

- In an intelligent nefwofk, controlling functions supporting new network services are
incofporated in switches. When new network services are added, it is necessary to
incorporate functions in not only SCPs and SMSs but also in softwares of switches. All
the functions sﬁpporﬁng call control for new network services are incorporated in SCPs,

- New netWork sefyi(:eé alfé realized by switches controlled by SCPs;: The network in this
stage is called an advancéd intelligent hetwork (AIN). The switches are called service
switching points (SSP) (or Service Access Points:SAP), They only play receiving roles
to offer new network services. The structure of an AIN is shown in Figure 3.2.2-2,



_ . - F)
Data Base Reference = =0
Transaction 58
Data Base Reference . New Service Call - g3
Transaction ‘ Control Function §
————— ————— —I— -~ ——— —— — —Standard Interface - > - —.—i_w e
| New Services + Basic Services | | Basic Serv'c?s | Call Control 'af‘.;'
: Call Control Function || i Call Contro “Function g
- - «4  Function (Model) &
o
S
Hardware Control Function Hardware Control Function - %
-U ‘
2
Hardware _ Hardware '
. . I 4
(a) Conventional System . - ~ (b) Advanced Inielligent Network (AIN)

Figure 3.2.2-2  Structure of Advanced Intelligent Network

At present, the study on standardization for interface between modeled SCPs and SSPs is
making a progress in CCITT. This study is for telephone networks and N-ISDN. The
study on standardization of an AIN for B-ISDN will be initiated in the next X1 session
(1993-1996) in CCITT.

33 Service Trend

Toll free 'dialing services such as the Free Dial service (0120) in J apan and the 800 service in
the United States are known as representative network services, supported by intelligent
networks. From now on, various kinds of network services will be demanded a$ customers’

needs become more sophisticated.

Broadband communications have been studied by SG XVII in CCITT so that network
operators can provide various services in accordance with customers” needs. The schedule of

the study is as follows:

Release 1 (Recommendation in 1992)
- ATM leased line services
- Communication services in LANs ,
. Point to point switching services(image), etc.

3-6
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Release 2. (Recommendation approximately in 1994)
- Multipoint switching services
- multi-quality services,etc.

‘Release 3 (Recommendation afier 1996)
* - Broadcasting type services
- Quality change in communication, etc.

34 Supporting Technologies of ISDN
34.1 Optiéal Fiber Cable Tran_'smiss'ion
1) Structure of Optical Fiber Communicalions

Opucal fiber communications consist of three basic elements, optical sources, opncal
dctectors and optlcal ﬁber cable as shown in F1gure 34.1-1.

- Transmitter side : Receiver side

Opticai cable

Electrical
signal

| Modulator ‘Light source Optical detector Demodulator
driving . S and amplifier

* circuit

.F‘igurc'é._'?_l".‘l-l' Fundarﬁcntal Optical Comniunicat_ions |

Research on light emitting elements began in the 1960s with the discovery of the ruby
‘laser dlodc in 1972 the semiconductor diode was developed, capable of continuous
oscﬂlatmn at .the room temperature. In 1975 the dlstrlbuted feedhack(DFB)
semlconductor laser diode was devclopcd to emit light with cxtre.mcly purc wavelength.
Semlconductor 1asers are tiny, consume electricity only sparingly, and overcome the

: :proble_m of early fade-out by achieving a life expectancy of more than ten years. They
soon became the main optical source for optical transmission systems.



2

The compact photodiode with high quantum efficiency was developed as an effective light
receiving element. The avalanche photodiode (APD), which takes the advantage of the
avalanche effect, was able to achieve improved sensitivity.

Optical fiber suddenly became practical as a medium in the 1970s when loss was reduced

to 20 dB/km by Corning Corporation in the United States. By 1976 this was lowered to

just 0.5 dB/km(at a wavelength of 1.3 mm), and by the 1980s to (.2 dB/km(at a
wavelength of 1.35 mm) as fiber manufacturing techniques were perfected and
commercialization of fiber transmission systems became possible.

The rapid improvements in these optical devices and optlcal fiber have created the present
large capacity systems and increased the interval length between repeaters

Expanding Role of Optical Fiber Communications

From the standpomt of application areas for optical ﬁber commumcanons the next target
is to realize optical subscriber loops (i.e..fiber to the home). In going from the present
telephone network to B-ISDN, optical fiber lines are to be introduced in entire subscriber
loops. '

As for future optical fiber communications techﬁélogy, the next generation system should
feature greatly improved photodetector sénsitivity and '_em.ploy frequency division
multiplexing(FDM) to achieve even largci‘ capacity as coherent optical transmission and
direct oprical am'plificati('m technology are established. These ad\?ahces will Iﬁake long-
span repeaterless transmission in the trunk line system possible. These insubscriber
loops will also enable optical switching and branching. It will then become p0s51ble to
offer broadband digital services and a wide range of other new telecommunication
services. Future outleoks for optical transmission technology are shown in Figure 3.4.1-
2.

i,
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Ultra high speed

10Gbfs

External modulationf
GaAs- I/
Optical amplifier

SST-LS1 (Super Sclf-aligned
process Technology, Large
Scale Integrated circuit)

Development of

T wavéten gih division
L.5um system

muitiplexing (WDM)

_ NN Coherent
Frequency division ransmission and
multiplexing (FDM}

- 1980 | fluoride-based fibers

- 1990

waye S -|.- (}(}DI | : ' IOQO_km

‘Optical

maultiplexing '

Flgure 3.4.1-2 Future Outlook for Transmission Téchnologies

342 mgh-s'peed'mjd'B'r'oadband's\'v'_itching System

g Technology Trend

- Developmcnt of hlgh specd and broadband swucheq are’ kcy to realize B- ISDN This
development has two trends. One is the trend of packet switching technology such as the
asynchronous transfer mode (ATM) switch. The other is the trend of circuit switching
;échnology such as an optical switch employing the synchronous transfer mode (STM), «

Broadband communication sérvices will be developed, for the time being, for business -
: communications t_’i‘o'm the standpoint of its cost:and use. For this purpose,"ATM switches
‘being suitable for multimedia communications are promising. ' In the 'nekt step, it is
: necessary to consider how to pcnetratc image commumcatmns services into households.
* For this, it§ cost must bccomc lower, and its needs must be markcted There will be a
pos51b111ty of mtroducnon of multlchannel and high deﬁmnon CATV services. This is
realized by mstallmg optical fiber lines in transmission sections. The key is how
economlcal this can be rcalized Th1s issue will be resolved by optlca_l sw1€chcs Thisisa

'3-'9



plan of integrated communications and broadcasting networks. This development is
shown in Figure 34.2-1. '

(tHligh speed )
Packet Switching - Iransmission by -2 Packet p»  High Speed Data
Simplification of Communications
otocol) '
Multimedia -
ATM »  Communications
T . . Business
Communications
(Broadband .
. _ Transmission - _—_— Integrated Communication
Circnit Switching — by Optical — ST™ P and Broadcasting Network
: Switching) R g

2)

3)

Figure 3.4.2-1 Approach to High Speed and Broadband Switching

Asynchronous Transfer Mode Switch

One of the most 'promising approaches for B-1SDN is the asynchronous transfer mode
(ATM), which is a system recommended by CCITT. The ATM can be characterized by
its very high-speed transmission links and '_simpIc hard-wired p'ro't_océlé within a network.
In an ATM network, information such as voice, data and video is divided into fixed length
data blocks, called cells. These cells are asynchronously transimitted throl_;gh the network.

A cell consists of a header housing thdt controls information for cell transmission and an

information field housing that transmits data. Identification of logical channels in circuits
is executed by labels in the header. Data communication speed is freely changeable by

increasing or decreasing the number of cells which have the same labels in accordance
with information volume. A target of maxim communication speed for ATM switches is

more than 150 Mb/s.

‘Optical Switch

Optical fiber communication systems have been used only for transmission s0 far But '

recently tesearch and development of optical switches are mdkmg a progiess accordm gto
the progress of optical devices such as ‘optical swnch elements opucal memory and optical
logical elements. There are a few optlcal switching system types such as space division
optlcal switching, time division optical switching and wavelcngth lelsmn smtchmg

systems. At present, it is reportgd thata time d_ms_lo_n optical switching sys_,m_m with speed
“of 128 Mb/s x 4 = 512 Mb/s is in the experimental stage. '

3 - 10
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3.4.3

1).

High-speed Transmission System

Digital Hierarchy

Synchronous digital hierarchy (SDH) supported by the synchronous multiplexing

technology was recommended by CCITT in 1988. This hierarchy is regulated as a.
network node interface (NNI) (155.520 Mb/s) with a frame structure to multiply easily
both 1.5 Mb/s system used in Japan, North America and 2 Mb/s system mainly used in
Europe. Transmission line speed is always selected at the NNI signal speed (n
x155. 520 Mby/s ) due to realization of technology and demands. ‘At present, n=1, 4 and 16

 (155.520, 622.080 and 2488.320 Mb/s) are regulated by CCITT. Digital hierarchy is

shown in Figure 3.4.3-1.

InSDH, a v1rtua1 contamer multiplexing system is ut1hzed as a new mulnplexmg system

+ which has the following features:

i) Itis capable to multiplex eff1c1ent1y various mgnals ranging from 64 Kb/s to high-
speed and broadband,

iy - It is a international standard system which uniformly copes with 1.5 Mb/s system
“and 2Mb/s""system

iii) ;It has advanced capabllltles of operation, maintenance and management for

networks.

3-11
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Digital Hierarchy .

(b) Synchronous Digital Hierarchy

' Synchronous Mulfiplexing Frame
3| (Unit: Mb/s) o

Asynchronous Multiplexing Frame
(Unit: Mb/s)
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2)

Digital Microwave Radio (DMR) Transmission System

a)

b)

Capacity and Synchr_(')no'us Digital Hierarchy (SDH)

A rapid progress h'lS been observed drOUIld the world in the development and
implementation of DMR since it was first put into service in 1969, The driving

force for increasing capacity was supported by the migration to higher-order
modulation systems guid_ improved spectral efficiency, development that have

permitted increased throughput. At the same time, route development costs have
fallen. Progress‘ during the brief history of commercial DMR has been marked by
advances in higher modulation schemes - 4PSK (Phase Shift Keying), 8PSK,
16QAM (Quadrature Amplitude Modulation) and 64QAM - so that now the most
advanced workmg systems employ 256- QAM DMR is used extenswely fogether

w1th optical fiber networks by many nattons

The current ft)cus for introducing new radio systems is DMR that is conipliant with
the new synchronous digital hierarchy The new SDH realizes significant
advantages Tt will permit capacities up to 52 Mb/s and even 156 Mb/s, stable and

'easy multlplexmg and cross-connection, and contribute o s1mp1e and flexible
network construction.

_Quality Enhancement

As ISDN and dlgltal leased lme services  have become more and more popular, user
demands were pushed up for better quahty circuits.-

Implerheﬁtation: of hi gher-order modulation' schemes on radio links achieves better -
spectral efﬁmency It also reduces the system imrmunity to noise and signal

' 'd1st01t1ons The mlgratxon to. htgher -order modulauon must be, therefore

accompamed by enhanced countermeasures o 1educe the effects of i 1mpa1rments due
to severe fading.

'Unquestmnably the main factor causmg degradatton of DMR characteristics is

multlpath fadmg, a phenomenon that diminishes power on the receiving side and

degrades the spectral characteristics. T he former impairment increases thermal and
- interference noise, and the latter causes an increase in waveform distortion. The

newly developed technology such as robust ‘modem technology, sophisticated
interference canceling, automatic transmntmg power control dual-beam antennas,
and multidimensional diver sity reception will create more reliable DMR systems.

 Figure 3.4.3-2 shows the developing status of the DMR.
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Past ‘] Now Int'rodu_cin'g' Under Development
Asynchronous ‘Asynchronous :
digital hierarchy digital hierarchy 1§ -
DMR Using 400 Mb/s/sys | | o | 300 Mb/s/sys | | 300 Mb/s/sys
256 QAM 8 Gbfsfroute | 83 Gb{s/:oute ‘ l 8.3 Gb/sfroute
" DMR Using R 1 . ;
16QAM 200 Mb/sfsys |i | 150 Mb/s/sys. ||
4 Gb/sfroute |1 4.2 Gb/sfroute ;
Objectives ks’ ny 0.001%/2,500 km
(% SES) (30 sec./300 km) (3 sec./300 km)
Percentage of the
aths which satisfies ’ . E :
the performarce About 60% | Abour8% | About 100%
objectives : E
3 sec./300 km .
* Three carrier . | * 6 carrier transmission | ¥12 carier
transmission | * 256 QAM :  transmission
Various *256 QAM - i*3antennas SD . 1 *Coded 256 QAM
Technologies * 2 antenna SD f * VCDIC type i * Dual beam antenna
* Digital XPIC | interference cancelar | SD
S ] L -1 *ERIC type
; i interference cancelar

Route capacuy Total capac:ty of 4/5/6 GH/ syslems

XPIC: Cross paralyzation interferénce cancelar
VCDIC: Vector correlation detection type interfercrice cancelar
ERIC: Extraction and Re-inejction type interference cancelar

Figure 3.4.3-2 Developing Status of the Digital Microwave Radio (bMR)
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Mobile Telecommunications

Introduction

ay

Personal Communications

To call someone by using conventional wire facilities, it is necessary to dial the
number of the station to be called such as ‘an office or a home. By personal

communications, a cellar can, however, reach a called party regardless of the
“location. This can be accomplished by assigning every person a unique number that
will serve as a personal telecommunication number (PTN).

One appfoach to give every person this personal communicatio'ns capability is 1o let
| - gveryone catry around a portable radio phone. A second approach is to use
' .stau_onary telephone equipment. In the latter case, when a person moves to a
‘- different‘locati_on, he must inform his personal telecommunication number to the

network'. Any telephone call to that personal telecommunication number would be
automancally routed to a nearby telephone. ThiS method is referred to as “tracking
communication” or “tracking exchange”,

CCIR defined these two types as follows:

Mobile Network Mobility
Mobility involves the ability of a user to be in continuous motion (including

stationary oondltmn) whlle using telecommiunication services.  This requires the
_telccommumcauon services to be avaﬂable at evelywhcrc and in anytime.

Fixed Network Moblhty
Moblhty is confetred by access ﬂexxb:hty to te}ecommumcatlon services, which are

‘available at dlscrete locations, in such a way that the user identifies with, and may
_ conflgure, any one of these fixed terminals to meet his. reqmremems These

requirements may then be rclocated from onc terminal 1o another terminal without
restriction or extension. Figure 3.4.4-1 shows the PTN concept.

3-15



{Legal] arrangement for services and payment)

L Administrative Perspective
(

Subscribers —

_—

Subscriber1 g

: Subscriber n

Users which
may be
people or
" devices

PTNs-———

Intcrfabe
allowing

discrete

mobility

Términals —]

Interface

Moving terminals (IMEI, IMSI)

‘Continuous mobility of terminals

Fixed terminals

allowing —
continuous
mobility

Core network functions associated

- signaling

location Tegisters :

call detail recording by PTN
service profile per PTN.

]

¥

with PTN

access, routing, call complcuon

Figure 3.4.4-1 The Personal Telecommunication Number (PTN) 'Con'ccpt.

Network Perspective
(for nctwork access, call routm gand

moblhty)
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b)

c)

Portable Phones -

“The mobile telephone is a typical example at present of a radio-based telephone

instrument. However, tracking a fast moving vehicle requires expensive equipment.
Morcover, the available frequencies:within a given unit area are limited. This
limhitation makes it impossible to increase the number of s:u.bscribers in any given
area. Consequently, if more than ten million portable phone users are to be
accommodated in the future, it will be necessary to develop a totally new system that
can radically improve frequency utilization CfflCICHLy Itis expected that “pocket

* telephones” can provide this desned improvement.

Pocket telephones ‘adopt the so- -called micro-cell system in which the spacing

between terrestrial antennas can be reduced to a dlstance of 100 to 300 meters. It is
also assumed that pocket telephones will not be carried around at any faster than the
normal human walkmg speed. As aresult, this system will make low transmitting
and recelvmg power levels miniaturized, equipment cost reduction and 1mpr0ved

'frequency utilization efﬁelency possible.

Tracking Exchange

- Using pocket telephones alone for twenty-four hours a day is not very convenient.
Therefore, we think it will be necessary to use the second approach to personal
' commumcatlons namely, the tracking exchange method using statronzuy telephone

equipment.

“In the simplest form of the trackmg exchange a user will register his personal

telecommumcatlon number and that of a nearby telephone station when away from

*his office or home. Any call to that person will then be forwarded to the registered-

number. It is expected that this service wrll be made avallable thhm one to two
years. In a future scenario, it is antrc1pated that calls will be made both to a station
number attached to a parucular location, and toa personal telecommunications
number attached toa person

' Moreover m the 2lst eentury we expect 10 se¢ a vanety of advanced personal

communlcanon services that w111 allow more opuons for efﬁcrent cail connectrons
accordm g to mdtvrdual needs. '
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2)  Future Public Land Mobile Telecommuﬁication S'yst_ems (FPLMTS) ; i

CCIR has been studying the future public land mobile telscommunication systems by
considering system compatibility necessary for international links and commonality to
ensure the reduction of overall systems cost per mobile user.

CCIR’s concept on FPLMTS is shown in Figures 3.4.4-2, 3. Examples of the equipment
are shown in Table 3.4.4-1. o o '

Table 3.4.4-1  Example of the Characteristic for Pc_rsbnal Cormunications within FPLMTS

(High Density Arca)
Characteristics - : Type of Station
: _ ]
| Mobile .| Personal Station (PS){D)
Cell Plan | MS . PS PS
_ Outdoor Qutdoor " Indoor
Cell Area (min) 0.5 - 1 km?2 | (type) 16000 an‘J ~ (type) 600 m2
- _ _ _ _
Base Station Antenna Height 50m <10m <3 m"
Service Area Reliability 9%0% >90% | - 9%
_ | i
Base Station Instalied i+ NofYes Yes/Yes®3 - Yes/Yes®
indoor/outdoor. _ .
Voice traffic per station 010E - | 004E 0.20E
Non-voice trafficper 0.05E 0.004 E - O.1tE
station(5) _
Voice traffic per km? 500E 1500E _ 20000 E@.-
Non-voice traffic perkm? B2E ‘ 150E : 5000 E@) 0
Blocking | 2% 1% 1 <05% -
Station®) Volume | Vehicle mounted | <~200cm3 <~ 200 ¢m3
Weight . _ orportable . |<~200g . . |<~200g
Highest Power 5W o |50mW | 10 mW
Note:

(1)  The same PS provides access to cell plans PS outdoor and PS indoor, and also to ccll plan MS if MS
and PS have the same radio interface {s e.Rli= RZ} _

(2) . Orleaky feeder ‘

{3)  Usualcase

(4) Perfloor. .

(5)  Anrangeof terminal types will be avmlable to suit opera[:onal 'md user requlrements

Note in the figures: Radio Interface
R1: the radio interface between a mobile station (MS) and the base statlon (BS)

;':"fﬁ‘%‘
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3)

R2:

R3:

R4:

he radio interface between a personal station (PS) and the personal base station
(CS) |

the radio interface between the satellite and the Mobile Earth Station (MES).
FPLMS may also allow for the automat:c routing or traffic between terrestrial and
mobile satellite systems

an additional radio interface used for alerting (c.g. paging) in the case of a call which
is terminated at an FPLMTS terminal.

Trends for Personal Communications

a -

Introduction

There would be two main approaches in the worid to realize person'al
commumcanons by radio phones. One approach is to use dlgltdl and micro-cell
technology for the existing cellular systems to maximize the frcquency utilization.
Second approach is expansion of cordless telephone systems. Both approaches are
not techmcally much different, however, the second one uses rather 31mplc
technology to establish economical systems. Figure 3.4.4-4 shows future
application areas of the two approaches.
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b)  Cellular System

Cellular system subscribers in the world have been rapidiy growing and exceeded
10 millions at the end of 1990. The demand for cellular services will continue to
expand until the end of the century; however, the frequency spectrum limitation
prevents the subscribers from gi'OWing Digitized cellular Syste'ms are.introduced or

planned to be introduced i in many ‘countries to maximize the frequency utilization

and to satisfy the requu’ements of ISDN. Micro-cell technology are also effective to

increase the subscriber accommodation capacity.

The propagation range for radio waves depends on various factors such as

transmission output level, antenna _shapc and geographical conditions. .Wi'th a lower

~output level, the service area covered by one base station can be used repeatedly .
within several different zones. The number of available circuits throu ghout'th'a't area,
can be increased. Digitization i 1mproves the mtcrfercnce characteristics. That also -

achieves the frequency reuse in short distance. For example, 3 celis/9 sectors repeat
pattern, 7 cells/21 sectors or 4 cells/24 sectors ‘patterns used in analog systems, are
available in GSM (Group System for Mobile (‘ommumcanons) systems,
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UK is planning to introduce Personal Communications Network (PCN) which use

GSM specifications and micro-cell technology. Table 3.4.4-2. shows the

configuration of digital cellular and PCN systems.

Table 3.4.4-2 Digital Cellular System and PCN

Specifications of PCN and USA systems are under developing.
CDMA (code division multiple access) also under-study in USA.

"GSM: Global System for Mobile Communications

PCN: Personal Communication Network
TDMA: Time Division Multiple Access

| GSM/Europe - US.A. Japan PCN/UK.
Frequency band 935-960 MHz ~ 869-894 MHz 800 MHz. 1.7 t02.3 GHz
800-915 . -824-849 - 15GHz
TX-RX separation ~ 45MHz 45 MHz 130/48 MHz  same as GSM
Carrier separation 200 KHz 30 KHz 25 KHz | ditto
. Cellradius 05t35km  051020km  05tw03kmor 04106km
L e ' . ' more .

Transmiésidn 'mcthod TDMA TDMA TDMA same as GSM
‘Channel/carrier 8 CH 3CH ' 3cH ditto

Bitrte  270.833Kbjs  48.6Kbfs 42 Kbys ditto
Modulatonmethod GMSK ~ QPSK  QPSK ditto

Coding method RPELTP = VSELP . VSELP ditto

o 228Kbfs i3Kbs  11.2Kb/s
Note: VSELP: Vecior Sum Excited Lincar Prediction

RPE-LTP: Regular Pulse Excuatron with Long Term Prediction

| C.ordlcss Telephone

Cordless telephone systems, which are conventionally composed of one or several

portable set(s) with one flxed set and connected 1o a telephone extensmn Ime

: pr0v1de services within restricted areas such as inside of a home or an office. It

uses sm_lpler radio technology compared Wlth cellular systems and is economical .

The functions of cordless telephone systems are increasing, For example, the NTT
business cordless telephone system has the functions that can provide location

- registration, ‘hand over and enhanced' pagmg services as shown in Flgurc 344-5. It

can work like a small cellylar system.



Poriable set (PS)

Fixed sel ('8)

SR,

. PSTN
Line control or
; Radio path ot @CIH PABX
' (Full duplex) r __f_x__%
i i =,
Y i ; Subscriber lines
; E Two-wire
f u cable
Subscribers
‘System Configuration of the ACTY
V Specilications of the ACTY - I
L Line contzol unit ' Radio Frequencies 250 MHz (PS-FS)/ -
< cuy  PBX/PSTN 380 MHz (FS-PS) band
& AN : Channels gcH -
Fs# ) - ‘[ Channel Spacing 125 kHz
‘ : - Modulation (Voice) PMm
: —  Modulation MSK-FM
o W {Control signat)
Portable - Radiated Power 10 mW
set (Fixed and portable sets)
P5) Radio Zone Radius 503100 m’
ESH#2 Volume 370 cc
Fired set (FS; Weight 350g . e
T o PS Batteries Ni-Cd:' capacity 400 mAH
Hand-over Function Operating Time 1.5 hours of ransmitting
(Without battery * (plus 46 hours of stand-by}
recharge) - ’
Message/answer
Y Q———{v V Line control unit ‘ RI
- Message/ - (LCU) PBX/PSTN
answer
Message FS#1 — é,f“w
— L

PS#n -

Poitable set (PS)

- X"

Mes'sagcl
answer

Message/
answey

R )
Fixed set (FS

Enhanced Paging Function

Service console (SC)

Figure 3.4.4-5 An Example of Cordleés'Telephzbnzc
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Some countries have already introduced cordless telephone systems for public use.
U.K. developed the Cordless Telephone 2 (CT-2) system. It is called “tele-
points”. The public telephone service was started in 1989. Subscribers can

_originate calls within 50 to 200 meters from base stations which are installed along

with streets. However, the system can not receive calls and uses common air
interface (CAI) which can be used in different operators’ service areas. The system
failed to become popular by these reasons. -Some countries will introduce an
improved CT-2 system which adds a paging function to CT-2.

New digital cordless telephone systems for publié and private use are being
developed in many countries; Table 3.4.4-3 shows those_. '

Table 3.4.4-3 Digital Cordless Telephone Systems

CT-2/{UK. ~ DECT/Europe Japan US.A
Frequency band 864.05- 1.8 GHz 2.6 GHz About 20 companies
: '868.05 MHz : are testing CT and
. . ' ~ PCN systems.
Transmission method FDMA/TDD TDMA/IDD  TDMA - Also testing COMA
ST | | TDMA/TDD
Modulation method ~ GMSK GMSK  QPSK
B | . | GMSK
Channel number | 40 (totaD ' 16/carrier 3 to S/carrier
Bit rate/channel 32 Kb/s 32 Kb/s 16 Kb/s
ADPCM - _ - 32Kb/s
Transmit power 10 mW 250 mW 250 mW 100 mW
Scrv1ce anea | - ) 50 ip 200 m 30 to 200 m | about 200 m | |

Note Spec1ficat10ns are under developmg except CT-2 system.

345

"FDMA: Frequency Division Multiple Access

“CDMA: . Code Division Multiple Access

“TDD:  Time and Direction Division _
ADPCM: Adaptive Differential Pulse Code Modulation

Satellite Communications System

Satellite communications systems are rapidly developed for domestic and international

telecommunications uses because they have the following features. Costs are insensitive to

distance. They are not affected by terestrial disasters. ‘They are flexible in circuit assignments,



For example 150 thousand VSAT systemns have been used in N01 th Amenca for transponauon
hotel, and financial services. ' '

Geostationary satellites are mainly used for telecommunications media because of the following

advantages:

* Earth stations are easy to track, -

* Twenty four hours communications are even possible by only one sate]htc

* QOne satellite can cover a fairly wide area, and three satellites can cover the whole world.

However,

low earth-orbit satellites are proposed for mobile satellite systems to reduce

transmission power and antenna sizes of mobile equipment.

1)  Fixed-Satellite Service Trend

Technology trends of satellite communication systems are as follows:

a)

b)

Increase launching capacity

DELTA : (McDonnell Douglas), ATLAS: CENTAUR (General Dynamic) and
TITAN (Martin Marietta) rockets of United States are available to launch 2 ton level
communication satellites: In Europe, ARIAN-4 rockets have been able to launch
2 ton level satellites since 1989. Japan also plans to launch 2 tons level satellites by
H1I rockets in 1993. ' ' ' S

' Incréasing satellite size and power

The most used communication sateihte size was about 600 Kg in . the early 19805,
however, in the late 19805 the satclhtc size increased by about 1.5 tons to 2 tons.
These large scale satellites can contain a large number of transponders and increased

radiation power. Figures 3.4.5-1: and 2 show the trend of satclhte size and radlatlon |

power.,
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¢)  Installing multi frequency bands
The satellite communication systems used C-band (6/4 GHz bands) at first, and
were expanded to use Ku-band (14/11, 14/12 GHz bands) and Ka-ba'nd
(30/20 GHz bands) as the number of satellites 'iﬁcreascd; Technological
development produced large scale satellites which were equipped with multi
frequency band transponders. They brought down cost per transponder. |
d) Multiple beams
A multiple beam satellite can increase transmission capacity, decrease earth sta:tion
scales and costs, and realize construction of economical satellite communications
systems. It also incredses frequency utilization efficiency by being reused in séveral
areas. Multiple beaming will be achieved by developing large antennas on large.
scale satellites. Figures 3.45-3and 4 show the relationship between wransmission
capacity and the scale of satellite. Table 3.4.5 sliows the multi-beams satellites
which were launched and planned. .
Table 3.4.5 Multi-beam Satelliic_s
Country Name North America Ttaly - Japan
ACTS ITALSAT - ETS-VI
Launching 1992 1991.1 - 1993
Weight (kg) - 1410 800 ' 2000
Total Transmit. Power 1800 1564 | 4100
 Life time (years) 2104 | 5 " 10
Frequency band Ka - Ka Ka S
Antenna Dia. (m) 2233 22 2535 - 35
' : : : . common
Beams 18 R ¢ 4 5
Direction (degrees) 1002 +-0.03 _+:0.015
Note:  Antenna diameter ~ Up-link/Down-link diameter o '

ACTS: Advanced Communication Technology Satclhte
ETS-VI Engineering Tcst Satellite VI(6)

s
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Mobile-Satellite S'erviée Trend

The INMA_RSAT (International Maritime Satellite Organization) system covers the
Atlantic, Pacific and Indian oceans. From suitably located geostationary satellites, using
frequencies relatively unaffected by atrmospheric conditions, line-of-site communications
are possible to almost all commercial sca lanes. These satellites can provide 2—way
communication services to some 5,000 commercial and private vessels.

INMARSAT is planning a new mobile satellite service system which is called the project
21st. The system will provide world-wide mobile communication services for b'usine'ss
and private users like cellular sysiems. The service costs about 1,060 US$ for moblle
equlpmem and 1 US$ for calling charge per minute. '

The service will be offered by low earth-orbit (LEO) and/or high elliptical-orbit (HEO)

satellites. Calls are connected to PSTNs via INMALSAT earth stations. Motorola also

propdsed world wide mobile satellite services with 77 low earth-orbit satellites. These
plans will be 1mplemented after frequenmcs being allocated in WARC (World
Adminisrative Radio Conference) in 1992,

.r(,‘gﬁtf
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CHAPTER 4 PRESENT STATE OF TELECOMMUNICATIONS SERVICES IN
BANGKOK METROPOLITAN AREA

4.1 Ordinary Telecommunications Service

At present, the 5th and ,6th'pi'0jecté of TOT are being carried out. As a result of both projects,
the number of main telephones has approached to approximately one million three hundred and
twenty five thousands {1,325,000) as of 1990 from approximately five hundred and twenty
thousands (520,000) at the initial stage of the 5th project as shown in Table 4.1 and Figure 4.1.

Table4.1 Number of Main Telephones

Unit;Thousand lines

CYewr 1984 | 1986 | 1987 | 1983} 1989 | 1990
Number of main telephories s20]  799] 92| 1006] 1is8] 1,325
Mesiapolitan_area 162|548} eis| 686l 792] 901
 Provincial area . 1ss)  2si)  2s7] 320l 66| 424

Telephone. density .
{Main telephones/100 persons} 1.03] 151 | 1.67 1.83 L2071 - 235

Metropolitan area 5.43 7.73 874 9.55 10.87. 12,86
Provincial area - ‘0.36] - 0.55] .69 0.76F . 0.85 0.92
No. of Telephone Lines ' _ Telephone Density / 100 Persons _
1000 7 x 1,000 ' ' = TH
900 4 . :
- . 12
B30 B8 Metropolitan
700 L
: . : Provincial
600 - . L 2
500, : . { “®™= Whole Kingdom
6
409 O Metropolian
300 4 _
200 : =** Provincial
2
100
0 - 0

1984 1986 1987 1988 1989 1990

‘Figure 4.1 Number of Main Telephones



4.2  Other services

Two state enterprises, TOT and Communications Authority of Thailand (hereinafier refer to as
"CAT"), had dominated the telecommunications market in Thailand. Recently, however, several
private companics have entered into the market and are offéring telecommunications services.
These private companies, known as the new common carriers, were allowed to do business by
either TOT or CAT. ' '

Though some of these new common carriers provide their telecommunications services by
using their own facilities, most of them have to use the TOT’s facilities because they do not

have facilities which serve their customers.

For TOT, this means that TOT’s facilitics should be well maintained since TOT has accepted

the new common carriers to be connected to the TOT’s networks.

In addition, TOT’s network management and operation should be enhanced to a greater degree
due to the entry of these new common carriers. TOT should manage the networks effectively
to avoid any network congestion. ' ' ' '

4.2.1 Structure and Provision of Telecommunications Services

The present telecommunications services which are provided by TOT and CAT are shown in
Table 4.2.1-1

In addition, a variety of services and projects offered by the new common carriers are being
provided or planned on concession bases. Table 4.2.1-2 lists an out line of these services and.

projects.
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Table 4.2,1-1 Swructare and Provision of Telccommunications Services

STD: Subscriber Toll Dialling( Long Distance Call )

“Pelecommunication Services Domestic | Internalional
_ TOT | CAT | TOT | CAT
Telephone (Voice) Ordinary Telephone | Call Service S 1 s | 8
Communication Network Service S
Tcﬁninal Connection
e.g. Facsim.ile Terminal, s | s S
Data Terminal_efc.
"} Poblic Telephonc' Coin (Loéa\) S
| Coin (STD) )
Card Phone 8
Radio & Cellular Mobile Telephone | S S_
Mobile Teiephdnc | Paging Station | .5 S |
' Train Telephone S
" | Airplane Telephone: P P
_ : . Maritime Telephone S
._ Leascd Circuit Telox Access Line as Local Cable _ S | §
o Tele!fpe&‘l"elegraph. ' S |8 S
' Brd:ad.ca'st Program Trangmission S 1. S S
Data Transmission_ S ) -]
| | Tetegram s s
Recorded Telex s S
Communication Teletex (Supér -8 '_-S
Telex)
Photo-Telegraph 'S S
_ Eureéu Facsimile S S .
- Video Communication : -Videotex:f P
' Video Conference
Note: P PIanni,ng SO s m service.
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42.2 Mohile Telecommunications Services

The mobile tclecommumcahons services are dmded 1011ghly into two categm ies, namely, paglng
serwcc and cellular mobile telephone service. The former is for receiving a calhng signal via a
rmgmg or a message on the display of a terminal set. The later is has the same functton as the
ordinary telephone. '

In Th’aiiand, both services are provided by not only TOT and CAT but also the new common

carriers on the concession basis.

1)  Paging Service offered by TOT

The development of the pagihg service offered by TOT is. shown in Table 4.2.2-1. ' Fig'urc _

4,2.2-1, Figure 4.2.2-2 and Figure 4.2.2-3 show thc network conccpt of the paging
services and Fonepoint service.

Table 4.2.2-1 Development of Paging Services Offered by TOT

1990 F 1991

Aug.  Dec,  Jan | Feb. Mar  Apl  May Jun.__ Jul.  Aug _ Scp.
{Paging Phone | - - - 1.2027 3430 4,146 5316 7866 na__ na 14,004

PhoncLink 16,172 38,442 42287 45299 48,889 51,301 -57,61.2 61,880 66,194 na  74.863]

Fonepoint - - - . - - , . 200

S



NEAX-61 }
TOM

L © 'RBS: ' Radio Base Station
PCC:. Paging Control Center

Figure 4;2'.241:' ‘Network Canéept'of Paging Service( 15X ) Offered by TOT

NEAX-61
LE

I

RBS: Radio Base Station

Figure 4.2,2-2 * Network Concept of Paging Service( 16X ) Offered by TOT
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Max. 5 RBS can be used
-with syncronized opration

2~6 lines/RBS

A/Max.dﬂ ch/RBS

10002000

\

Z
px |

Chinawaira Co,

TNCC

EX

: 'INCC:TeIephone‘Nelwork Control Center
RBS: Radio Base Station
EX: Exchange Office

Figure 4.2.2-3 | Network Concept of Fonepoint Offered by TOT

2)  Paging Service offered by CAT

CAT has been providing the paging scfvice approximately for the j)a'st 10 years. The
number of subscribers is apprommatcly nmety thousands (90, 000) mcludmg the service
offered by CAT itself. The network concept of the pagmg service offered by CAT is:

shown in Flgure 4.2.2-4.

o
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Figure 422-4 Network Concept for Paging Service Offered by CAT

Cellnlar Mobile Telephone Service offered by TOT

TOT is providing the cellular mobile telephone service by using two Nordic Mobile

'Flgure 4.2.2-5 shows the network concept.

- Telephone Systems (NMT) adoptmg two kmds of freq11enc1es One is 470 MHz and the
“other is 900 MHz.

_ Table 4.2.2-2 shows the development of the mobile telcphone service offered by TOT and

Table 4.2.22 Development of Cellular Mobile Telephone Services fn Thailand
_ 1986 1987 1988 .1989' 1990 1991
TOT  __470MHz .82.2 4413 10612 20,936 31,981 42,712
900MH - - - - - _ 36486
CAT 800MHz 1,166 6972 14,17.1 31242 44343
Total S R ) SS19 17SEA 35107 63223 123541




4)

Me

Ta "03" Area's RBS

OCS No?

INR

g

Figare 4.2.2-5 Network Concept of Cellular Mobile Telephone offercd by TOT

Cellular Mobile Telephone Service offered by CAT

" CATis providing the cellular mobile telqphbne service by using 'an_ _Ad?ancééi_Mobilc

Phone System (AMPS ) add_ptin g 800 MHz. Table 4.2.2-2 also shows ;thc development
of the cellular mobile telephone service offered by CAT, ' '

- The network concept of thc cellular rﬁobilp telephoﬁe service offex:éd by CATisshownin

Figure 4,2.2-6.

s .
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To BKK's RBS
P & other MTXs

i, T0 BKK's RBS
254-XXXX & other MTXs
2E6-XXXK e

e 256-XXXX
A /5/

‘Figure 42.2-6  Network Concépt_of Cellutar Mobile Telephorie Service offered by CAT

423 Leased Circuit Services

The present state of the leased circuit services in the metropolitan telecommunication area is
shown in Table 4.2.3, Figure 4.2.:3-1 and Figure 4.2.3-2.

Table 423 . Present Slate.of Lcased Circuit Services -

b . s _
-7 Maintenance Area - | No. of lines |l Category No. of lincs
Metro. 1 8,278 || Computer 4,903
Metro. 2 . . 622|] Teletex . - 42|
Metro. 3 G Telex ' ' 3,799
. Metro. 4 . 1L104|lHotLine 725 ..
Total 10,675 Broadcast 771
' ' . Other(Telegram) 55
Total 10675

' Source: TOT Maiitenetice Repoﬁ Jun. 19971



No, of lines
12,000+

10,000  +
8,000
6,000 | 1

4,000

2,000 1

M1 M2 o M3 M. 4 Total

Figure 4.2.3-1 Present State of Leased Circuil Services in the Metropolitan Area

7.200, 0.52% ' - Computer

6.79% R
‘ [ Teletex

45.93% _Telex

Hot Line

35.59% _
Broadcast

Other(Telegram)

Figure 4.2.3-2 Numb_er of Leased Circuits Categorized by Use

424 Data Transmission Services
1) DATANET

DATANET is a data transmission sérvice with-a'speed of 19.2 'kb/_s by uSing the_eﬁisﬁng
subscriber lines. This service is a packet switching service. Once the data is sent fo a
telephone office, the data is transferred to the destination through a dedicated network for
DATANET. This service can cover 3‘17 local exchange areas in the _BMA' at prcschi.
However, in near future, the covéfed areas will be expanded to the wh_ok, Kingdom.' “The
number of subscribers is zipproximately 200 and that of pofts for this’ services is
approximately 1,000 at present. Figure 5.2.3-1 shows the network configuration of
DATANET. ' :

4-14
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Figure 4.2.4-1 Nelwofk Confi_gﬁara'lion of DATANET

Digital Data Network (DDN) Service

“This service provides a data transfer service at various transmission speeds from 2,400
 bit/s to 64 kbfs. '

| At present, one Time-Division Cross Connection (TDCC) whibh is installed at the Krung

Kasem telephone exchange office is operated for controlling ail the existing circuits. In
addition to this, TOT has a plan to iﬁst_all 7 more TDCCs; 3 tertiary centers in the BMA
and 4 tertiary centers in the provincial areas. :



Figure 4.2.4-2 shows the network configuration of DDN. The number of facilities is
listed in Table 4.2.4, | |

Chaing Mai Te]ephné officc

Chon Buri Telephne office

Customer office

128 Kb/s

| !

] i 9,600 bfs

e
I

2Mb/s 2Mb/s

KKM .
Telephne office

TDCC I

it capacity : 32Ponis

8%

Time Division Croos -

Bearer Rate
2400b/s=> 3.2Kb/sX20
480C_)bfs:> 6,4KbfsX10

Connection ] o each 64Kb/s
96:00b/s=>12.8Kb/sX5 )
| 64Kbfs=>64Kb/sX1
_ © 2Mbfs
Hatyai Telephne office . o
' - | BKK.Telephne office
12.8Kbjs | | -
: I I
[} g i | |
Cable | N | i Cable
. 1 | | - _ .
I o | 1P 2Mbjs ol P |
. oM - At i |
| TEL | i |
I. 3 l I 31 . l )
! [ I -
I | .
Note  HS-LTE: .High Speed Line Terminating Equipment
HS-NTU: High Speed Network Terminating Unit

Figurc 4.24-1 Network configuration of DDN



Tablc 4 2.4  Present State of DDN

Exchange Name

No. of Availlable

Ne. of Connected

- Lines . Lines
. 9,600 bps | 64 Kbps | 9600 bps | 64 Kbps
Ploenchit 15 20 35 20
Sukhumvit - 10 3 I
Chaiyapruk . - 10 2 -
Surawong 30 i 21 3
Phahonyothin 20 10 4 3
_ Krungkésém .55 6 55 1
Samsen 5 - 1, -
Ratburana . 5 1 -
Fhanon Tok s - 1
Bang Chan 51 i 1] 1
Trok Chan 5 1 -
Samranrat 10 10 7
Tat Ya 3 0 T 7
Phasi Cﬁaroen 5 - Pl N
| Kiong Chan 10 .5 - 1
Phrakanong 10 5 1 2
Klong . Tee 15 10 12 1
Lat Prao 1 5 5 1 2
- Thung Mahémek 3 - )
Don Moeng 0 5 - 5
Ngam Wongwan 10 1 10 2
Thonbut] 3 3 2 T
Hua Mak 5 5 1 1
TOT - 31 - 11
Lak St 5 5 - 3
Pak Kret - 15 5 15 3
Bang Sue 5 - 1 '
Ch.ar.:g Waltana 30 ' 1 26 1
: -Asok Dindacng ] 1
Pathu_mwan _ 5 i -
Ha_ly_al _ 14 5 [ 1
Prachin Buri L 3
JPuker 5 72—
Nakom Sawan . - 10§ - 2 -
Chamg Ma 2 o I )
Chaing Mai 4 - 10 2 -
Pitsanuloke - 2 - 1
Nakorn Ratchasima S 5 -
Ubon Ratchalani Y Y
Chon Buni. 5 - - -
Cha Choengsoa 10 . - -
TOTAL . 433 162 239 69




42.5 ISIDN Services : 1

In order to begin ISDN sefv_ic‘eé on Fc'brué_ry 24, 1992, which is the 38th anniversary of the
existence of TOT, TOT has established 'a new division which undertakes ISDN service project
and all divisions including new one are exarining the matters to be'rcso_lvcd such as
stadardjzation of interface between different switch makers for provicling ISDN services. |

The network configuratlon of the ISDN pilot plan is shown in Figure 4.2.5-1 dnd 4.2.5-2.
According to the plan, most of main cities in Thailand will be covezed
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CHAPTER 5

PRESENT STATE OF TELECOMMUNICATIONS NETWORKS
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CHAPTER 5 PRESENT STATE OF TELECOMMUNICATIONS NETWORKS

5.1 Network Configuration -
51.1  Domestic Network Configuration

The telephone network of the Kingdom covers the following five (5) telephone areas.

_ Area Code
Mellopohtan area 2
Central area _ o 3x
North-eastern area 4x
Northern Iarea : 5x
Southern area _ Tx

'Ihe telephone areas mentloned above are called lertldry Areas The ternary areas except the
Metropohtan area are d1v1ded into Secondary Areas. The secondary areas are further
- subdivided into Prlmary Areas, There are twenty_(_ZO) Secondary Areas and seventy-four (74)
Primary Areas in the whole Kingdom. |

The telephone network is estabhshed with a three level hlerdrchy in the Metropohtan area and a
four level hlerarchy in other provincial areas as shown in Flgure 5.1.1-1.

' Tertiary Center

Teriary Center

Secondary Center

Tandem Exchange

. Primary Center

Local Egchange O - ¢) Local Exchange

| Figure 51.1-1 Network Hierarchy



As of the base year ('1992), there are 7 Tertiary Centers (TC) (4TCs are in Bangkok and 3 TCs
are in the provincial areas). Each TC is connected to the International Transit Switching Center
(ITSC). The numbering areas in each TC are as follows.

Lak Si (LKS) 02 numbering area

Phra Khanong (PKG) 02 numbering area

Lat Ya (LTY) 02 numbering area |

Krung Kasem (KKM)  03-x numbering area (Central area)
Nakhon Ratchasima (NMA)  04-x numbering area (Nc_nrth—_casterh area)
Phisanulok (PNK) 05-x numbering arcas (Northem area)

Sura Thani (SNI) 07-x numbering areas (Southern area)

The far to near rotation method is adopted as the traffic routing pririciple. ‘Routes between 2
exchanges are regarded as high usage routes if the traffic between them is 15-20 erlangs or
more. It is increased in steps of 30 channels (1 DTI). Furthermore, from a secondary
exchange, a direct route is established to every tertiary exchange. S

Traffic routmg for Iong dlstance calls is shown in Figure 5.1.1-2. Switching areas in the Study
Area are shown in Table 5.1.1. '
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ITSC | I

TC

I o PC

Provincial Area

: - EJ. | , " LERSU
|
I

Metropolitan Area
LEGENDS o '
. . Digital Exchange
o Analogue Exchange

Final Route

High Usage Route

- Figure 5.1.1-2  Traffic Routing for Long Distance Traffic



Table 5.1.1 Switching Area in the Study Area

Tertiary Area Tertiary Center | Secondary Area. Secondary Center Primary Center
Code Code (Tandem) _
02 Lak Si 02 Krung Kasem (T1)
Phra Khanong | Phahonyothin (T2)
LatYa Ploenchit (T3)
Lak Si (T4)
| Thon Buri (T5)
Phra Khanong (:TG)
Surawong (T7)
Lal Ya (T8)
03 Krung Kasem 034 | Nakhon Pathom. Nakhon Pathom .
‘Samut Sakhon
(Samut Songkram)
. _ (Kanchanaburi)
035 Ayuthaya “Ayuthaya '
(Ang'T.hong)
(Suphan Burl)

P
bt

( ) shows primary center which is not included in the study area.

5.1.2 Metropolitan Network Configuration

" The network in the BMA is applied with a disp'fc..rscd tandem system. There aré_ 4 XB tandem
exchanges and 6 SPC tandem exchanges for 8 tandem areas.(T'1-T8). The dispersed tandem
exchange system is shown in Figure 5.1.2-]. The tandem exchange names are shown in Table
5.1.2.
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