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 Universal Service 
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 Universal Service 

2.1  Universal Service 
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 Universal Service 

Countries with Universal Telephone Service
(more than 90% of households with a telephone)
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(  Internet Information Research Center, NECTEC, http://iir.ngi.nectec.or.th/) 
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3.2

3.2.1

.  2539 

 43,000 

2,000  45,000 

 31  2545 

 45,000  1,696  46,696 

 103.77 

  2546 

 3.3 

( .  2545)

 : 

1.  TDMA ( )

2.  ( )

3.  470 MHz

    ( )

4.

5.  TDMA  WLL  3 Zone 

    - Zone 1 

   - Zone 2 

   - Zone 3 

15,045

8,906

1,000

4,428

5,771

5,040

4,810

15,554

8,906

1,000

4,428

6,625

5,293

4,890
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3.2.2 .

 23,000 

 455 

 8,354 

 2546  7,549

3.2.3
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 ( .) .

 (Internet Access) 

.
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4.2.3
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5.1
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2.

3.

4.

5.

5.2

5.2.1
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 4 . . 2426 

. . 2424 
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-

. . 2441 
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and Telegraph Department) 

. . 2497 

 (Telephone Organization of Thailand: 

TOT)  

 732  50 . .

2520

(Communications Authority of Thailand: CAT) 

5.1
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1865: Foundation of the ITU

Early ages: Fire, Smoke, Bells, Trumpets, 

Drums and Guns

1800

1900

2000

1875,1881: The first establishment of telegraph 

and telephone services in Thailand respectively.

1883: the Post and Telegraph Departments were 

founded

1957: Launching of Sputnik-1, 

the Earth's first artificial satellite

1950

1850

1834: Carl F.Gauss and Ernst H. 
Weber build the electromagnetic 
telegraph. 

1844: Samuel F.B. Morse 
demonstrates the Baltimore, MD, 
and Washington, DC, telegraph line

1966: K.C. Kao and G.A. 

Hockham publish the principles 

of fiber optic communications.

1876: Alexander Graham Bell 

patents his invention of the 

telephone

1930s: Television starts 

broadcasting.

1906: The first radio audio 

broadcast in history

2004: National Telecommunication 

Committee established.

1977: The Communications Authority 

of Thailand (CAT) was established.

1954: the Telephone Organization of 

Thailand (TOT) was established

1898: The Post and Telegraph Departments 

merged, creating PTD. 

2002: TOT transformed to a public 

company, TOT Corporation Public 

Company Limited.

2003: CAT transformed to a public 

company, CAT Telecom Public 

Company Limited.

1993,94,97: Thaicom-1 2 and 3 

Thai satellites launched.

1934: Telegraph and Telephone Act making 

PTD a monopoly

 5.1
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5.2.2

 BTO 

(Build-Transfer-Operate)   

. . 2533 

 2.6 

 (TA)  (TOT) . . 2535 

 25  1.5 

 ( )

 (TOT) . . 2536  25 

 ( )

. . 2533 

 900 MHz  ( )

 800 MHz  1800 MHz 

 28 
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5.3
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2.

3.

4.
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7.

 1 

 24 
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5.4

 51 .

  ( )

 51 .

(1)

(2)

(3)

(4)

(5)

 (3)  (4) 

(6)

(7)

(8)
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(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

.

(18) .

(19) .
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(20)

(21)

.

5.5

 2 

1.

 (universal service obligation: USO)

2.

 5.1
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World Wide Web 

World Wide Web 

 (text phone) 

5.6

 2G 2.5G 2.75G  3G 

 Bluetooth IEEE180.11a IEEE180.11b  IEEE180.11g 

 MIMO Multicarrier CDMA 

 4G  15-20 

 3G 
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 10-15 

 WiMAX 

WiMAX

WiMAX

 WiMAX  Worldwide Interoperability for Microwave Access 

 IEEE 802.16  IEEE 802.16a 

 IEEE (Institute of Electrical and 

Electronics Engineers) . . 2547  IEEE 802.16a  WiMAX 

 Point to Multipoint 

 Non Line of Sight 

 WiMAX 

 48  WiMAX 

 3G  10 

 75  (Mbps) 

 3G  30  IEEE 802.16a 

2-11  (GHz) 

 IEEE 802.16 

 WiMAX  IEEE 802.11  Wi-Fi 

 WiMAX 

 WiMAX 

 (QoS) 

 WiMAX  (Authentication) 
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 (Encryption) 

5.6.1  WiMAX 

WiMAX  OFDM (Orthogonal Frequency Division Multiplexing) 

 OFDM  Sub 

Carrier ( )

 OFDM 

 75 

5.6.2.  IEEE 

 IEEE 

 IEEE 802.15 

Personal Area Network (PAN)  802.11  Local Area Network (LAN)  

IEEE 802.16  Metropolitan Area Network  IEEE 802.20  Wide Area 

Network (WAN) 

 1 

 2

 5.2 
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 5.3 

5.6.3.  WiMAX

 WiMAX 

1. IEEE 802.16  1.6-4.8 

 LoS (Line of Sight)  10-16 

2. IEEE 802.16a  IEEE 802.16 

 2-11 

 NLoS (Non Line of Sight) 

 48  75 Mbps

3. IEEE 802.16b  5-6 

4. IEEE 802.16c  10-66 

5. IEEE 802.16d  802.16a  MIMO 

(Multiple-Input-Multiple-Output)

6. IEEE 802.16e 

 PDA  Note book 

 1.6-4.8 
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 5.2 

BLUETOOTH
IEEE

802.15.1
WPAN  720Kbps 10 2.4GHz

UWB
IEEE

802.15.3a
WPAN 110 - 480Mbps 10 7.5GHz

Wi-Fi
IEEE

802.11a
WLAN  54Mbps 100 5GHz

Wi-Fi
IEEE

802.11b
WLAN  11Mbps 100 2.4GHz

Wi-Fi
IEEE

802.11g
WLAN  54Mbps 100 2.4GHz

WiMAX
IEEE

802.16d
WMAN

 75Mbps

(20MHz BW) 

 6.4 - 

10 Sub 11GHz 

WiMAX
IEEE

802.16e

Mobile

WMAN

 30Mbps

(10MHz BW) 

 1.6 - 5
2 - 6 GHz 

WCDMA/UMTS 3G WWAN 2Mbps/10Mbps

(HSDPA)

 1.6 - 8 1800, 1900, 

2100MHz

CDMA2000
1x EV-DO 

3G
WWAN  2.4Mbps 

 1.6 - 8

400, 800, 

900, 1700, 

1800, 1900, 

2100MHz

EDGE 2.5G WWAN  348Kbps 
 1.6 - 8

1900MHz

 IEEE 

802.16  WiMAX Forum . . 2544 
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 WiMAX Forum 

IEEE 802.16 

5.6.4  WiMAX

 WiMAX 

1.

 WiMAX  48 

 75  WiMAX 

2.

 64 QAM 

(Quadrature Amplitude Modulation)  16 QAM  QPSK (Quadrature Phase Shift 

Keying)

 3 

 5.4 

3.  (QoS) 

 IEEE 802.16a  (QoS) 

 Time Division Multiplexed (TDM) 

Voice over IP (VoIP) 
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4.

 IEEE 802.16a  (Privacy) 

 (Authentication)  (Encryption) 

5.6.5  WiMAX

 WiMAX 

 WiMAX  48 

 75 

 WiMAX 

Wi-Fi
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 1 

Country Classification 

Internet Access 

(20 hours per month) 

( )

Internet Price 

as% of GNI/capita 

                  Africa 60.09 241.3% 

                  Americas 31.39 27.5 

                  Asia 27.02 48.7 

                  Europe 21.50 6.8 

                  Oceania 39.84 39.9 

Derived from ITU, World Telecommunications Development Report, December 2003.

 2  SMS 

Region Prepaid local call 

Per peak minute 

( )

Local SMS Message 

                  Africa .21 .07 

                  Americas .29 .07 

                  Asia .22 .09 

                  Europe .24 .10 

                  Oceania .35 .16 

Derived from ITU, Telecommunications Indicators, December 2003. 
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 4  2  UA/USO 

Example of service type 

Typical residential penetration 

Marginal profitability 

Cot of extending network 

Social benefit of extending network 

Individual need for connection 

Main motive for extending network 

Need for regulatory Involvement 

Type of obligation on operators 

Major requirement 

Shared funding needed

Strong definition 

POTS

Over 80% 

Maybe low 

Low

High

High

Equity

High

Social

Affordability

Maybe

Weak definition 

Cellular

Under 50% 

High

High

Unknown

Low

Efficiency

Low

Service

Availability

No

 1 

 1998-2002 
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 5  USO 

 5.1 NET COST OF UNIVERSAL SERVICE OBLIGATIONS IN SELECTED  

      COUNTRIES 

 5.2 NET COST OF UNIVERSAL SERVICE IN THE TRANSITION TO  

      COMPETITION FOR FRANCE TELECOM, 1999 
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 6  UA 

Country and mobile 

operator

Payphone business model 

Bangladesh- Grameen Phone Women entrepreneurs, recruited by Grameen Bank and give a 

micro-finance loan to buy a handset, operate mobile phones in 

rural areas. 

Colombia Mobile technology is used for the Compartel programme/Rural 

telecom fund, including payphones. 

Ecuador-BellSouth The operator has more than 600 payphones, many housed in 

restaurants, shops, gas stations and similar establishments. 

India-Spice Telecom The mobile operator recruits small-scale entrepreneurs to operate 

mobile phones as payphones. 

Nigeria-Growing Business 

Foundation and MTN Nigeria 

Growing Business Foundation (GBF) of Nigeria, in cooperation 

with MTN, launched the “Ogene Community Phone Project”, 

where it is using a micro-credit scheme to give women a GSM 

handset; loans are to be paid back within a year. 

See also Box 3.2 on “GSM umbrella people”. 

South Africa-MTN and 

Vodacom

Both mobile operators are obligated to provide fixed-wireless 

public payphones. They are often located in shipping containers. 

Uganda-MTN The mobile operator created a unit, MTN Publicom, to provide 

fixed-wireless payphones using a franchise-type arrangement. 

Source: Intelecon. 



53

 7

Start-up costs (USD) Monthly costs/calls (USD) 
Countries

Fixed Prepaid Mobile Fixed Prepaid Mobile 

Argentina 150.00 50.00 13.65 7.95 

Brazil 27.00 40.00 7.90 4.50 

Chile 43.00 67.10 11.40 8.10 

Colombia 168.00 49.25 3.70 4.20 

Hungary 71.00 60.00 8.50 7.35 

India 18.00 91.85 5.70 6.15 

Jordan 141.00 62.40 4.10 2.55 

Malaysia 13.00 60.00 5.40 8.80 

Mexico 119.00 46.20 16.25 6.90 

Morocco 47.00 45.80 6.50 2.10 

Peru 131.00 60.40 13.95 4.50 

Philippines 12.00 56.30 28.80 5.10 

Poland 129.00 53.50 7.40 8.40 

S. Africa 30.00 51.50 9.45 3.00 

Thailand 84.00 89.60 2.85 1.80 

Uganda 103.00 121.35 6.80 4.65 

Venezuela 102.00 54.00 11.60 6.15 

Average 81.65 62.30 9.64 5.42 

      Source: Intelecom. 
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 8

Region Country 

Pop.

 covered by mobile 

signal

% of 

urban pop. 

in country 

Africa Cape Verde 90% 53% 

 South Africa 93% 53% 

 Togo 90% 38% 

 Zambia 50.5% 44% 

Americas El Salvador 85% 45.6% 

 Ecuador 86% 63.6% 

 Guatemala 68% 40% 

 Mexico 89.9% 74.7% 

Arab States Jordan 99.5% 78.7% 

 Morocco 95% 55.9% 

Asia-Pacific Korea Rep. 99% 84% 

 Malaysia 95% 62% 

 Philippines 70% 58.6% 

Europe Azerbaijan 94% 50.8% 

 Belarus 72% 70.7% 

 Czech Republic 99% 71% 

 Slovak Rep. 98% 56.1% 

       Source: ITU World Telecommunication Indicators Database 
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The Rural Long Distance Public Telephone Project 

Public Telephones for the Disabled 

Example of Telecenter

 3



57

. . 2548 - 2550 

2.

2.1

2.2

 ( .)

 11 

 2.2.1 

 2.2.2 

 2.2.3 

 2.2.4 

 2.2.5 

 2.2.6 



58

 2.2.7 

 2.2.8 

 2.2.9 

 2.2.10   

 2.2.11   

 / 

2.3  3  ( . . 2548 – 2550) 

 3 . . 2548-2550 

. . 2548 – 2550 

 2.3.1 

/



59

 2.3.2 

 1 

 10  (Number 

Portability)

 2.3.3 

t

 2.3.4 

/

 (Standardization) /

 2.3.5 



60

t

 2.3.6  (

)

/

 2.3.7 

 Trunked Radio  (CB) 

3.

3.1

 3.1.1 

  3.1.1.1 

   1)  



61

   2)  

   3) 

  3.1.1.2 

   1) 

. . 2548 

   2) 

. . 2548 

   3) 

(Incentive Fee)  (Economic Tariff 

Structure) . . 2548 . . . 2548 

   4)    

. . 2548 

   5) . .

. . . . . 2544 

. . 2548 

   6) 

. . 2548 

   7) 

. . 2549 

 3.1.2 

  3.1.2.1 



62

   1) 

   2) 

 (Technology 

Neutrality)  (Technology Convergence) 

   3) 

 (Price Cap) 

   4) 

   5) 

  3.1.2.2 

   1) 

. . 2548 

   2) 

. . 2548 

   3) 

. . 2548 



63

   4) 

. . 2548 

   5) 

. . 2548 

   6) 

 2550 

 3.1.3 

  3.1.3.1 

   1) 

   2) 

   3) 

 (Rate of Return)  (Price Cap) 

   4) 

  3.1.3.2 

   1) 

 2549 

   2) 

 2549 



64

   3) 

. . 2549 

 3.1.4 

  3.1.4.1 

   1) 

 (Interconnection Framework) 

   2) 

  3.1.4.2 

   1) 

. . 2548 

   2) 

. . 2549 

   3) 

. . 2549 

   4) 

. . 2549 

3.2

 3.2.1 

  3.2.1.1 

. .



65

  3.2.1.2 

  3.2.1.3 

 (ENUM) 

  3.2.1.4 

 (Number Portability) 

 (point of access/point of presence) 

  3.2.1.5 

  3.2.1.6 

 (Telecommunication Facilities) 

 3.2.2 

  3.2.2.1 

 1 

  3.2.2.2   

. . 2548 



66

  3.2.2.3 

. . 2548 

  3.2.2.4  (Number Portability) 

. . 2550 

  3.2.2.5 

  3.2.2.6 

 2549 

3.3

 3.3.1 

  3.3.1.1 

   1) 

   2) 

   3) 

  3.3.1.2 

   1) 

. . 2548 

   2) 

. . 2549 

   3) 

. .2550



67

   4) 

. . 2550 

   5) 

 (Tele-Medicine)  2550 

 3.3.2 

  3.3.2.1 

   1) 

 (Quality of Service) 

   2) 

   3) 

  3.3.2.2 

  1) . . 2548 

  2) 

. . 2548 

  3) 

. . 2548 

  4) 

. . 2548 

  5) 

. . 2548 



68

  6) . .

2548

  7) 

. . 2548 

  8) 

. . 2549 

3.4

 3.4.1 

  3.4.1.1 

   1) 

   2) 

   3) 

   4) 

 / 

  3.4.1.2 

   1) 

 /  2548 

   2)      

. . 2549 



69

   3) 

. . 2550 

   4) 

 (Mutual Recognition Arrangement: MRA) 

Reciprocal Basis . . 2550 

 3.4.2 

  3.4.2.1 

   1) 

   2) 

  3.4.2.2 

   1) 

. . 2550 

   2) 

. . 2550 

3.5

 3.5.1 

  3.5.1.1 

  3.5.1.2 

  3.5.1.3 



70

  3.5.1.4 

  3.5.1.5 

  3.5.1.6 

 3.5.2 

  3.5.2.1 

. . 2550 

  3.5.2.2 

. . 2549 

  3.5.2.3 

 2550 

  3.5.2.4 

. . 2549 

3.6

 3.6.1 

 /

( )

 3.6.2 

  3.6.2.1 

 2548 



71

  3.6.2.2 

 2548 

  3.6.2.3 

 2548 

  3.6.2.4 

 2548 

  3.6.2.5 

 2549 

3.7

 3.7.1 

  3.7.1.1 

 (Capacity) 

  3.7.1.2  Trunked Radio 

 (CB) 

  3.7.1.3

 (Mobile Unit) 

  3.7.1.4 

 3.7.2 

  3.7.2.1 

 (National Traffic 

System: NTS) 

. . 2548 

  3.7.2.2 

 “

 (Amateur Radio Emergency Service: ARES” . . 2549 



72

  3.7.2.3  10 

. .2549

  3.7.2.4 

 Trunked Radio 

(CB) . . 2549 



73

 46  “ .”

. .

 47

   48  8

 49

(1)

(2)

(3)

(4)



74

.

 50  10  11  12  13  14  15  16 

 17  18  19  20  21  22  24  25 

.

 51 .

(1)

(2)

(3)

(4)

(5)

 (3)  (4) 

(6)

(7)

(8)



75

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

.

(18) .

(19) .



76

(20)

(21)

.

.

 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)  (14) 

 52

 25 

. .

.

.

.

 56 

 53

.

.

.

 54



77

.

.

.

 55

.

. .

.

 56 .  “

”

(1)

(2) .  52 

(3)

(4)

(5)

.



78

, “

 ICT ,” Telecom Journal,  13,  539,  15-21 . .

2547

.  2545

.  2546 

, “

,”  (

), , , . . 2545 

, , “

,”

, , . . 2546 

Internet Information Research Center, NECTEC (http://iir.ngi.nectec.or.th) 

ITU, “Building digital bridges: the case of Malaysia,” September 2004. 

ITU, “Case Study: Broadband, the case of Malaysia,” April 2001. 

ITU, “Multimedia Malaysia: Internet case study,” March 2002. 

ITU, “World Telecommunication Development Report: Universal Access”, 1998.

ITU-D Case Library of Rural Application Focus Group 7, http://www.itu.int/ITU-

D/fg7/case_library/categories.asp

C. H. Marcussen, "Mobile Phones, WAP and the Internet - The European Markets and 

Usage Rates in a Global Perspective 2001- 2003," 

http://www.crt.dk/uk/staff/chm/wap.htm, 2003. 

N. Negroponte, “Being Digital,” Vintage Pub. Co., 1996. 

Pentland, R. Flentcher and A. Hasson, “DakNet: Rethinking Connectivity in Developing 

Nations,” Computer Magazine, Institute of Electrical and Electronic Engineers, January 

2004.

R. Rajora, “Bridging The Digital Divide: Gyandoot, The Model for Community Networks,” 

TATA McGraw Hill, New Delhi, 2002. 

Strategic Review of Telecommunications (Policy Annex K), U.K., 2004. 

 WiMAX Forum - WiMAX Home  [Online]. Available from: www.wimaxforum.org 



79

The IEEE 802.16 WiMAX Broadband Wireless Access;Physical Layer (PHY), Medium 

Access Control Layer(MAC),Radio Resource Management (RRM) [Online]. Available 

from:http://www.lnt.ei.tum.de/mitarbeiter/oikonomidis/Seminar/SeminarReports/WiMA

X.pdf

QuickStudy: WiMax [Online]. Available from: http://www.computerworld.com/printthis/ 

              2003/0,4814,87555,00.html 

Wi-Max and Wi-Fi Opportunities [Online]. Available from: http://www.wlanevent.com/ 

               presentations/2005/Wireless Broadband Day 2/Bill Carney.ppt 

WiMAX Will Be a Serious Broadband contender [Online]. Available from: 

http://www.vub.ac.be/gartner/research/120700/120792/120792.html

CyberBiz–Manager [Online]. Available 

from:http://www.manager.co.th/cyberbiz/showall_word.asp? wordcyber_id=109 

Thai Engineering Forums: WiMAX  [Online]. 

Available from: 

http://www.thaiengineering.com/portal/forum/forum_posts.asp?TID=715&PN=1&TPN=1

WiMAX  [Online].Available from: 

http://www.buycoms.com/upload/coverstory/111/WiMax.html

WiMAX  [Online].Available from: 

http://www.quickpc.co.th/data/Cover Story/154/WiMAX.htm 

. . 2547  [Online].Available from: http://micro.se-

ed.com/content/mc224/MC224_100.asp

http://worldatlas.com/citypops.htm


	ปก

	บทคัดย่อ

	สารบัญ

	บทที่ 1 บทนำ

	1.1 ความเป็นมาและสภาพของปัญหา

	1.2 วรรณกรรมที่เกี่ยวข้องและกรอบแนวคิดในการศึกษาวิจัย

	1.3 วัตถุประสงค์

	1.4 ขอบเขตของการวิจัย

	1.5 การวางแผนงานวิจัย

	1.6 ประโยชน์ที่คาดว่าจะได้รับ


	บทที่ 2 แนวคิดทฤษฎีและผลการศึกษาวิจัยที่เกี่ยวข้อง

	2.1 แนวคิดเกี่ยวกับ Universal Service

	2.2 แนวคิดเกี่ยวกับ Universal Service Obligation (USO)

	2.3 แนวคิดเกี่ยวกับ Universal Access

	2.4 ความสัมพันธ์ระหว่างแนวคิด Universal Service และ Universal Access

	2.5 นิยามของ USO สำหรับนานาประเทศ

	2.6 กรอบแนวคิดในการศึกษาวิจัย

	2.7 ระเบียบวิธีดำเนินการศึกษาวิจัย


	บทที่ 3 ผลการศึกษาวิจัย ข้อมูลและสถิติของการใช้บริการโทรคมนาคมพื้นฐานโดยทั่วถึง

	3.1 สถานภาพการให้บริการโทรคมนาคมอย่างทั่วถึงในประเทศไทย

	3.2 โครงการต่าง ๆ ที่มีวัตถุุประสงค์ในการให้บริการโทรคมนาคมอย่างทั่วถึงในประเทศไทย


	บทที่ 4 ผลการศึกษาวิจัย : การวิเคราะห์ปัญหาของประเทศไทย

	4.1 ปัญหาในการให้บริการโทรคมนาคมพื้นฐานโดยทั่วถึงในประเทศไทย

	4.2 ข้อเสนอแนะแนวทางปรับปรุงแก้ไข


	บทที่ 5 บทสรุปข้อเสนอแนวทางการให้บริการอย่างทั่วถึงในประเทศไทย : คำจำกัดความ มาตรการเชิงปฏิบัติ และเทคโนโลยี

	5.1 เกริ่นนำ

	5.2 บทสรุปการประเมินผลสถานภาพโดยรวมของระบบสื่อสารโทรคมนาคมในประเทศ

	5.3 คำจำกัดความของการให้บริการอย่างทั่วถึงที่เหมาะสมสำหรับประเทศไทย

	5.4 หน่วยงานที่รับผิดชอบ

	5.5 มาตรการเชิงปฏิบัติและแผนงานในการให้บริการอย่างทั่วถึง

	5.5 เทคโนโลยีที่เหมาะสมสำหรับการให้บริการอย่างทั่วถึงในประเทศไทย


	ภาคผนวก

	บรรณานุกรม


