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1. Introduction

Since the launch of Sputnik-1, over thousands of satellites have been launched for a variety of applications like communications, navigation, weather forecasting, earth observation, scientific and military services. The application areas of satellite systems mainly include television broadcasting, international telephony and data communication services. Satellites provide data, broadcasting and multimedia services such as data collection and broadcasting, image and video transfer, voice, Internet, two-way computer interactions and database enquiries. Satellites in this case provide multipoint interactive connectivity, enabling the user terminals to exchange information with a central facility as well as other user terminals.
During the AWF-6 meeting at Danang, it was agreed to perform a survey on service trends and satellite technology.  After AWF-6, the questionnaire in the Annex was circulated to all APT members. The questionnaire consisted of a number of questions concerning current and future service trends, satellite technology, technical requirements, regulations/ laws applicable to satellite communications, experience in providing satellite service in the Asia-Pacific region and so on. Those questions were divided into 4 sections i.e. Questions for Administrations, Satellite Operators/ Satellite Service Providers, Vendors and Others. Each Table is titled by the relevant question.

The survey results consist of the responses to the questionnaire at AWF-7 and AWF-8 from 11 administrations/ associated administrations, Australia, China, Hong Kong, Indonesia, Japan, Malaysia, Marshall Islands, Mongolia, Republic of Korea, Thailand, Vietnam, 13 satellite operators and some Vendors. 
This Report identifies the survey results on service and satellite technology trends, service and technical requirements. The results of the survey are summarized and attached in the Annex.
2. Objective
The objectives of this Report were to gather information in order to have a better understanding of the current and future use of Modern Satellite Applications in the Region, including the nature of the technology.  This will serve as a basis to further study the possibilities of having even more affordable satellite services  with broadband capability to serve rural areas, and to serve other currently un-served areas (due to geographical difficulties, communications in times of natural disaster as well as serving blank spots in telecommunications  infrastructure) in the Asia-Pacific Region.
3. Frequency and services of Modern Satellite Applications in the Asia Pacific Region
The Survey consisted of the following main questions:.
· What are your country’s current policies on satellite issues, e.g. just user, developer, manufacturer etc.?

· What band(s) of frequency spectrum of satellite is being used in your country?
· What types of satellite services are deployed?

· How much satellite bandwidth is currently used in your country? What is the forecasted increase in the need for satellite capacity in the next 3 and 5 years?

· What kinds of satellite services are currently deployed?
This section is associated with the present status of satellite frequencies and satellite services in the Asia Pacific Region. The following is a brief overview of the responses to the questionnaire.

Based on the survey, Figure 1 shows the frequency usage for satellite services in the Asia Pacific Region. The demand of spectrum for satellite services has grown steadily. Initially, satellite systems have used the C band (the frequency bands allocated for satellite services in 4 -6 GHz in the Radio Regulations), and the C band has been quickly occupied. This then led to expansion into Ku and Ka bands. There is a continuing demand for ever more spectrum for satellites and to meet the demand for high speed access to the Internet which is forcing a move to higher frequencies. Satellite systems operate in the microwave and millimeter wave frequency bands. 
Figure 2 shows the various satellite services currently in operation with respect to the most frequently used in the Asia Pacific Region. FSS, BSS and MSS make up most of the Asia Pacific Region’s satellite services and increasing use of other satellite services which are mainly oriented to very specific applications are: SRS, EESS, RDSS, MetSS, RNSS, etc. Definitions of the various satellite services are given in the following section. These results show increased interest and demand for various satellite services. 
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Figure 1 The frequency usage for satellite services in the Asia Pacific Region
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Figure 2 Utilization of satellite services 
4. Applications of Modern Satellite System
4.1 
Types of Satellite Applications
The first time a satellite was used to relay television pictures was during the Olympic Games in Tokyo in 1964. To begin with, communication satellites were used to relay television pictures and telephone calls between continents. Today's satellites transmit television directly to our homes, via cable operators or ground stations for onward distribution. Today, satellite communications are a well-established, efficient and reliable form of distribution.

Large numbers of satellites have been launched into space to meet a variety of needs. 
Satellite technology has been developed over the years, and so has the number of applications to which they can be put. In today's world there are various kinds of satellite with different fields, many uses and applications as shown below:

· Communication satellites: television, radio, telephony, broadband, mobile telephony, Internet, etc.
· Navigation satellites: GPS positioning

· Environmental monitoring satellites: the atmosphere, weather forecasting 

· Earth resources satellites: maps, harvest forecasting, oil spills

· Others
Communication satellites - These satellites possibly form the greatest number of satellites that are in orbit. The altitude of the satellite above the Earth enables the satellites to communicate over large distances, and thereby overcoming the curvature of the Earth's surface.
Even within the communications field there is a number of sub-categories. Some satellites are used for point to point telecommunications links, some are used for direct broadcasting and others are used for mobile communications. A significant proportion of the satellite capacity used for communications purposes is occupied by television channels. Since satellite systems have access to ample bandwidth, it is easy to introduce new television services such as high-definition television (HDTV). Satellite TV channels and telephones can be used in areas where there is no infrastructure or where it has been destroyed. 

Navigation satellites – These satellites have been used for accurate navigation. The first system is known as Global Positioning System (GPS). Small GPS equipment is available at costs that are affordable to the individual and are used for car navigation, and they are even being incorporated into phones to enable accurate location of the phone in case of emergency.

Environmental monitoring satellites - These satellites carry highly sensitive imagers and sounders to monitor the Earth's environment, including the vertical thermal structure of the atmosphere; the movement and formation of clouds; ocean temperatures; snow levels; glacial movement; and volcanic activity. Large-scale computers use this data to model the entire earth's atmosphere and create weather forecasts. Satellites are particularly useful in this case because they can provide continuous coverage of very large geographic regions. 

Earth resources satellites – These satellites cover the global area for land survey, agriculture, forestry, fisheries, disaster protection and relief, etc. focusing on observation around the world and resource exploitation.

In regard to defined services that satellites can provide, they are as follows:

4.2 
Definition of Satellite Services 
As can be seen in Figure 2, various satellite services are now operating or are planned in the Asia Pacific Region. The following are additional explanations of satellite services. Formal definitions of these services can be found in ITU RR ARTICLE 1.

Fixed-Satellite Services – Fixed-Satellite Services (FSS) transmit radio communications between ground Earth stations at fixed locations. Any number of satellites may be used to link these stations. Earth stations that are part of FSS networks also use satellite news gathering vehicles to broadcast from media events, such as sporting events or news conferences. In addition, FSS satellites provide a wide variety of services including telephone services, data transmission services (e.g. VSAT)) and broadband Internet access services – together with Standard or High Definition TV broadcasting.

Broadcasting-Satellite Services – Radio signals transmitted or retransmitted by space stations in Broadcasting-Satellite Services (BSS) are intended for direct reception by the general public. BSS networks transmit broadcasting and television signals from a large central Earth station, via a satellite to relatively simple receive-only Earth stations. BSS receive stations are either distribution heads for cable television or are located in homes for direct-to-home transmission.

Mobile-Satellite Services – Mobile-Satellite Services (MSS) use a constellation of satellites that provide communications services to mobile and portable wireless devices, such as cellular phones and Global Positioning Systems. The satellite constellation is interconnected with land-based cellular networks or ancillary terrestrial components that allow for interactive mobile-to-mobile and mobile-to-fixed voice, data, and multimedia communications worldwide.

Space Research Service (SRS) – A radiocommunication service in which spacecraft or other objects in space which are used for scientific or technological research purposes.
Satellite Operation Service (SOS) – A radiocommunication service concerned exclusively with the operationof spacecraft, in particular space tracking, space telemetry and space telecommand.
Radiodetermination Satellite Service (RDSS) –A geosynchronous satellite-based service that allows a company headquarters to determine the position of its mobile platforms and to send and receive messages. Land transportation, such as trucks, cars, railroads, and marine and airborne personnel can use RDSS because it provides position location. Seven functions are provided by RDSS: user positioning, navigational guidance, fleet location to a central dispatch, collision warnings, message traffic to users, message traffic from users, and interconnection to data bases and other communications systems. 
Radionavigation Satellite Service (RNSS) – A radiodetermination-satellite service used for the purpose of radionavigation. This service may also include feeder links necessary for its operation. 
Earth Exploration-Satellite Service (EESS) – A satellite service for the establishment of radiocommunication  between Earth stations and one or more space stations, which may include links between space stations, in which information relating to the characteristics of the Earth and its natural phenomena is obtained from active sensors or passive sensors on Earth satellites. Similar information is collected from airborne or Earth-based platforms, and such information may be distributed to Earth stations within the system concerned, and platform interrogation may be included.
Meteorological-Satellite Service (MetSS) – Earth exploration satellite service for meteorological purposes. 

5. Service Trends of Modern Satellite Applications

While ten or fifteen years ago there were concerns that the satellite industry would die out as fibre-optic and terrestrial wireless technologies spread around the globe, the industry has continued to find new applications and new technologies that add value for customers and expand their demand for satellite capacity. The emergence of satellite radio provides one example. More agile and more compact equipment operating on the move with Ku-Band capacity for military and other applications is another. And the implementation of hybrid solutions that combine satellite and terrestrial capabilities is one more.

Putting these and other trends in perspective shows that the demand for satellite services continues to be strong and growing:

· Overall demand for satellite capacity keeps increasing.
· Video services will continue to be the important market for satellite capacity throughout the next few years. The current trend is toward Direct-to-Home (DTH) TV services. With the growth of DTH TV, some satellite operators are now providing HDTV (High Definition TV) both for DTH TV and for terrestrial re-distribution. Deployment of standards, for example, DVB-S2 has enabled the distribution signal to become more robust to interference and in a cost effective way. In addition, due to the better compression algorithms of DVB-S2, more programs can be compressed in a given transponder and this has brought down the cost of providing each program.

· Data services also seeing steady growth, due largely to the expansion of private network services into new applications. The traditional VSAT and trucking services are still in great demand. The use of VSAT with advanced modulation and error correction techniques, for example, carrier on carrier technology, high-order signal constellation modulation, turbo coding, MF-TDMA, etc., provide more flexibility and more efficient use of the radio spectrum. It is projected that VSAT networks will be further expanded to those areas not easily reached by terrestrial fiber or radio links.

· Broadband Internet and multimedia services are also available on the system. Broadband services over satellite provide customers with greater speed (> 2Mbit/s), accelerated access time and better quality of service. 

· Hybrid services and networks are being created by innovative operators. New opportunities for satellite applications can be found in the sector of mobile networks (GSM, 3G, LTE).  Satellite networks can be used as backhaul terrestrial connections. Quick deployment of a mobile network in a rural area can be done by using a satellite link as a backhaul communications link. This application can be deployed in rural areas as a temporary or permanent connection, or in war or disaster zones not easily accessed by civilian means where urgent communications recovery is required.

Figure 3 shows the satellite applications in the Asia Pacific Region. It is noted that various satellite services are currently deployed in the Asia Pacific Region. VSAT services and direct-to-home services constitute almost forty per cent of the satellite service trends.
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Figure 3 service trends of satellite service 
6. Service Requirements of Modern Satellite Applications

An important service requirement is that voice, data and video signals can be combined into a single digital stream and sent through the satellite such that there is no need to distinguish among them in term of transmission. Dynamic capacity usage versus the conventional fixed bandwidth/power assignment will also provide users with more flexible services depending on time of day and other changing scenarios.  

Service requirements of Modern Satellite Applications should be available globally but economical. QOS (Quality of Service) with SLA (Service Level Agreement) to users, high speed connection, high quality of broadband multimedia services and incremental transponder bandwidth enable satellite networks to support STM-1 systems.
There was agreement that Mobile-Satellite Service (MSS) was one possible option to provide telecommunications infrastructure to support relief missions in the event of a natural disaster. The group also noted that Fixed-Satellite Service (FSS) had been used for warning and relief operations due to natural disasters. Reference was made to ITU-R WP-4A on the revision to Recommendation ITU-R S. 1001-1 and new Report ITU-R S. 1001, which was forwarded to ITU-R SG 4 for approval, on “Use of systems in the fixed-satellite service in the event of natural disasters and similar emergencies for warning and relief operations”.  

In summary disaster relief and emergency support could be potential service requirements of Modern Satellite Applications.

7. Difficulties for Satellite Service deployment
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Figure 4 Problems in providing a satellite service solution

From Figure 4, the most experienced problem is the satellite resource (Spectrum/Orbit) problem such as satellite congestion, imbalance in Ku band spectrum, lack of affordable spectrum in a suitable orbit location, lack of slot availability, etc. The second most experienced problem is an administration problem, for example, issues of an administration’s legal statement of fundamental regulations and licensing requirements. 
8.  Satellite Technology Trends of Modern Satellite Applications

Currently, advanced satellite technologies are in great demand to support the use of smaller antennas, higher power, multiple spot beams and the development of IP-based applications etc.
In addition, there are also required more flexible payloads and dynamic capacity re-allocation taking advantages of time zone changes in service areas. In addition, the exploration of higher frequency bands where there is less interference such as the Ka band is needed to provide modern satellite applications. 
Satellite technologies can be divided into two categories- ground side and the space side.   On the ground side, there has been continuous improvement in technologies. One of the main targets for enhancing ground side technologies is to optimally use the limited available spectrum and to reduce costs to end users. Equally there have been advances in space side techniques.
Ground side technology trends:

· Higher compression, dynamic coding, carrier on carrier, which targets  putting more information on the limited bandwidth

· Adaptive coding and multi level modulation such as OFDM and 64QAM etc.

· USAT (Ultra Small Aperture Terminal using an antenna with a diameter –less than 1.2 meters)

· Support  IPv6, mobile antennas, smaller antennas

While on the satellite side, the technology trends are focusing on providing high power service, effective use of limited spectrum and exploration of more available spectrum.

Space side technology trends:

· More flexible payloads 
· On board processing 
·  Dynamic capacity re-allocation taking advantages of time zone changes in service areas.

·  On-board switching at radio frequency level
·  Multi-beam antenna coverage area 

·  Solar panel technology i.e. fewer/lighter panels for the same power supply

·  Long life time satellites

9. Technical Requirements of Modern Satellite Applications

The technical requirements of Modern Satellite Applications include reliability, stability, flexibility and durability of operational satellites. 

Reliability and stability:

Satellite building and launching involve a huge initial investment. Once a satellite is launched on to the GSO arc which is far away from the earth the failure of any parts of the satellite might be non-repairable in most cases, thus leading to total loss of the satellite. Therefore, technical requirements are very critical to ensure reliability and stability of operational satellites in orbit.

Flexibility:

Besides the reliability and stability, flexibility is also an essential technical requirement of modern satellites. Because the market trends keep changing, the more flexibility that satellites can achieve the more competitive they could be in the market. One example of flexibility is to implement high power steerable spot beams on board the satellite.

Durability:

As the durability of satellites directly links to the service cost, increasing the lifetime of the satellites could reduce the cost per service years, the demands for long lifetime satellites are increasing and therefore the technical requirements on durability for modern satellites are more desirable. 
10. Summary

Satellite communication systems have become an essential part of the world’s telecommunications, serving billions of people with voice, data and broadcasting services. Despite the growth of terrestrial systems with very high capacity, the demand for satellite systems continues to increase because of the intrinsic advantage of satellite systems (i.e. wideband capacity, wide area coverage, distance insensitivity, rapid deployment and all users have the same access possibilities etc). Nowadays, the digital divide, which would occur due to geographical or economic reasons, has become a very important issue to be resolved in the telecommunications field. Satellite technologies can play an important role in resolving the digital divide, providing wide coverage and high speed communications and Internet access. From the survey results, the service trends, satellite technology trends, service requirements and technical requirements are provided for guidance to have a better understanding of the current and future use of Modern Satellite Applications in the Region. It is believed that this Report can help to understand the current situation of the satellite industry and with it the demand for satellite services. 
__________

ANNEX

Replies to AWF Questionnaire

The replies received to the questionnaire at AWF-7 and AWF-8 are given below. Those replies were divided into 4 sections i.e. Responses from Administrations, Satellite Operators/ Satellite Service Providers, Vendors and Others. Each Table is titled by the relevant question.

Responses from Administration

	Q. A-1)  About your Organization

	Australia
	Name



: Tim Smallhorn
Job Title


: Senior Engineer
Department


: Space and External Liaison

Company/Organization
             : Australian Communications and Media Authority
Address


: PO Box 78

City/State/Zip


: Belconnen ACT 2616
Country


: Australia
Phone



: +61 2 6219 5483
Fax 



: +61 2 6219 5447
Email Address 

             : satellite.coordination@acma.gov.au
Website Address

: www.acma.gov.au


	China
	Company/Organization
     : Bureau of Radio Regulation, 
      Ministry of Industry and Information Technology 
Address


: 13, West Chang’an Ave. Beijing, China, 100804
City/State/Zip


: Beijing

Country


: The People’s Republic of China
Fax 



: +86-10-68366494

Website Address

: www.miit.gov.cn 



	Hong Kong
	Name



: Mr Warren Kwok
Job Title


: Telecom Engineer
Department


: External Affairs


Company/Organization
              : Office of the Telecommunications Authority
Address


: 29/F Wu Chung House

City/State/Zip


: 213 Queen’s Road East, Wan Chai

Country


: Hong Kong
Phone



: 852-2961 6529
Fax 



: 852 – 2838 5004
Email Address 

              : wwhkwok@ofta.gov.hk


Website Address

:  www.ofta.gov.hk 



	Indonesia
	Name



: Mulyadi
Job Title


: Head of Technical Coordination

Department


: Directorate General of Post and Telecommunications

Company/Organization               : Ministry of Communications and                                    

                                                       Information Technology

Address


: Jl. Medan Merdeka Barat No. 17
City/State/Zip


: Jakarta
Country


: Indonesia

Phone



: +62 21 3835871               
Fax 



: +62 21 3522915

Email Address 

             : mulyadi@postel.go.id
Website Address

: www.postel.go.id 



	Japan
	Name



: Hirohito Marubashi
Job Title


: Technical Official
Department


: Radio Department 
Company/Organization
: Ministry of Internal Affairs and Communications    

                                                      (MIC), Japan

Address


: 2-1-2 Kasumigaseki Chiyoda-ku
City/State/Zip


: Tokyo 100-8926

Country


: Japan
Phone



: +81-3-5253-5901
Fax 



: +81-3-5253-5903
Email Address 

             : awf-sat@ml.soumu.go.jp
Website Address

: http://www.soumu.go.jp/english/


	Republic of Korea
	 Name
: Joo Hong Park

Job Title
: Research officer

Department
: Spectrum Policy Division 

Company/Organization
: Korea Communications Commission

Address
: 20, Sejong-ro, Jongro-gu, Seoul, 110--777 
City/State/Zip
: Seoul
Country
: Republic of Korea

Phone
: +82 2 750 2284

Fax 
: +82 2 750 2289

Email Address 
: pjh@kcc.go.kr

Website Address
: www.kcc.go.kr,

	Malaysia
	Name



: Mohd Aris Bernawi
Job Title


: Senior Director
Department


: Resource Assignment and Management Division

Company/Organization
             : Malaysian Communications and 

                                                       Multimedia Commission
Address


: Off Persiaran Multimedia
City/State/Zip


: Cyberjaya/63000

Country


: Malaysia
Phone



: +603-86888181
Fax 



: +603-83188181
Email Address 

             : marisb@cmc.gov.my
Website Address

: www.skmm.gov.my


	Marshall Islands
	Name                                           : Rommel Natividad

Job Title                                      : Spectrum Manager

Department                                 : Communications Division

Company/Organization               : Ministry of Transportation and Communications

Address                                       : Uliga,

City/State/Zip                              : Majuro,

Country                                   : Marshall Islands

Phone                                           : (692) 625-6083

Fax                                               : (692) 625-3486

Email Address                             : rommel_natividad@yahoo.com

Website Address                         : n/a



	Mongolia
	Name



: Tseveendari Nusgai (ICTPA), 

                                                       Erdenetsetseg     Sandag(CRC)

Job Title


: Officer

Department


: Department of Policy and Planning

Company/Organization
             : ICTPA

Address


: Chingeltei district , Sukhbaatar sq, POB-785. 

City/State/Zip


: Ulaanbaatar-15160

Country


: Mongolia

Phone



: +976-11-330784, 976-11-363999

Fax 



: +976-11-330780, 976-11-327720

Email Address 

             : tseveendari@ictpa.gov.mn,   

                                                      erdenetsetseg@crc.gov.mn
Website Address

: www.ictpa.gov.mn , www.crc.gov.mn


	Thailand
	Name



: Mr. Chaiyan Peungkiatpairote
Job Title


: Executive Director
Department


: Space Affairs Bureau
Company/Organization
             : Ministry of Information and 

                                                       Communication Technology
Address


: The Government Complex Bldg B, 7 Floor, 

          



  Chaeng Watthana Road, Laksi 
City/State/Zip


: Bangkok 10210

Country


: THAILAND
Phone



: +66 2 141 6861
Fax 



: +66 2 143 8026
Email Address 

             : chaiyan@mictmail.com 
Website Address

: www.mict.go.th 


	Vietnam
	Name
: Pham Hung Thang

Job Title
: Telecom officer

Department
: Department of Telecommunications

Company/Organization
: Ministry of Information and Communications

Address
: 18 Nguyen Du Street

City/State/Zip
: Hanoi

Country
: Vietnam

Phone
: +84-4-39436693

Fax 
: +84-4-39436607

Email Address 
: phthang@mic.gov.vn
Website Address
             : www.mic.gov.vn 


	Q. B-1.1) What is your country's population, what is the percentage of your country's population in rural area and in urban area?

	Australia
	21 million – approximately 87% in urban areas, 13% in rural areas, where an urban area is defined as a population cluster of 1000 or more people.

	China
	More than  1300 million.       

Approximately 43% in the rural area and 

Approximately 57% in the urban area.

	Hong Kong
	7 million people.  Hong Kong is a small place. Most areas in Hong Kong are populated areas with only a few classified as rural areas.  

	Indonesia
	Approximately 231 Million

Rural: 48% Urban: 52%

	Republic of Korea
	Appoximately 50 million

	Japan
	127.77 million (1 Oct. 2005 census)

	Malaysia
	28.3 million

	Marshall Islands
	Approximately 70,000, 100% rural since RMI is a small island country.

	Mongolia
	About 3 million, 45% of them live in the rural area

	Thailand
	Approximately 66.9 million. Percentages of population in rural and urban areas are around 68% and 32% respectively. 

	Vietnam
	About 85 million, 70% of them live in the rural area


	Q. B-1.2)   What laws, decrees, legal instruments, or regulations are applicable to satellite communications, including those specific to satellite communications?

	Australia

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Radiocommunications Act 
	1992
	An Act about management of the radiofrequency spectrum, and other matters

	Telecommunications Act 
	1997
	An Act about telecommunications, and for related purposes

	Broadcasting Services Act
	1992
	An Act relating to broadcasting services, datacasting services, online services and content services, and for related purposes

	Australian Communications and Media Authority Act
	2005
	An Act to establish the Australian Communications and Media Authority, and for related purposes

	Radiocommunications (Communication with Space Object) Class Licence
	1998
	General licence to facilitate communication with space objects in certain frequency bands

	Radiocommunications (Foreign Space Objects) Determination
	2000
	Determines the circumstances in which foreign space objects are subject to the Radiocommunications Act

	Radiocommunications (Australian Space Objects) Determination
	2000
	Determines which space objects are Australian space objects for the purposes of the Radiocommunications Act

	China

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Radio Regulations of the People's Republic of China
	1993
	

	Telecommunications Regulations of the People’s Republic of China
	2000
	

	Regulations of establishment of satellite networks and earth stations
	2009
	The procedures for the application of  satellite earth station

	Hong Kong

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Outer Space Ordinance (Chapter 523)
	1986
	This Ordinance applies to the following activities whether carried on in Hong Kong or elsewhere-

(a)  launching or procuring the launch of a space object;

(b)  operating a space object; and

 (c)  any activity in outer space.



	Telecommunications Ordinance (Chapter 106)
	1972
	The radio stations on the satellites (the space stations) are regulated under Hong Kong's Telecommunications Ordinance. The regulations are aimed at fulfilling the Radio Regulations of the International Telecommunications Union. 



	Indonesia
	
	

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Telecommunication Act No. 36
	1999
	Telecommunication 

	Broadcasting Act No. 32
	2002
	Broadcasting

	Government Regulation No. 53 
	2000
	Frequency Spectrum and Orbit Satellite Utilizing

	Minister Regulation No. 13
	2005
	Satellite Telecommunication Implementation

	Minister Regulation No. 37
	2006
	Satellite Telecommunication Implementation (Minister Regulation No. 13 Modification)

	Japan

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Radio Law
	1950
	

	Broadcasting Law
	1950
	

	Telecommunications Business Act
	1984
	


	Republic of Korea

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Radio Law
	1961
	

	Enforcement Ordinance to the Radio Act
	1962
	

	Malaysia

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Communications and Multimedia Act 1998
	1998
	

	Marshall Islands

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Marshall Islands Revised Code Title 40 Chapter 3


	1993
	Limited to radio and television

broadcasting



	RMI / US Compact of Free Association 2004

as amended


	2004
	Harmonization of frequencies



	Mongolia

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Telecommunications Law
	2008
	

	Radio frequency Law
	2003
	Planning to adopted recently

	Thailand

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Concession agreement for operation of domestic communication satellites 
	1991
	

	Thailand’s National Table of Frequency Allocation
	Under implementation
	The regulations are in accordance with the Radio Regulations of the International Telecommunications Union



	Vietnam

	Law/Regulation
	Year Adopted
	Description/Remarks (e.g. review procedure)

	Ordinance on post and telecommunications
	2002
	We soon ratify the law on Telecommunications and Law on Radio Frequency by the end of 2010.


	Q. B-1.3) Are these laws, decrees, legal instruments publicly available?


	Australia
	Yes   www.comlaw.gov.au 

Yes  www.comlaw.gov.au  


	China
	Yes  www.miit.gov.cn    


	Hong Kong
	Yes.  http://www.legislation.gov.hk/eng/home.htm 


	Indonesia
	Yes   http://www.postel.go.id 


	Japan
	Yes   http://www.soumu.go.jp/main_sosiki/joho_tsusin/eng/laws.html 


	Republic of Korea
	Yes   http://eng.kcc.go.kr/ 

	Malaysia
	Yes  http://www.skmm.gov.my/the_law/legislation.asp


	Marshall Islands
	No

	Mongolia
	Yes  http://www.crc.gov.mn ,
            

E-mail : erdenetsetseg@crc.gov.mn


	Thailand
	No


	Vietnam
	Yes,  http://www.mic.gov.vn/english/the_law



	Q. B-1.4) What are your country’s current policies on satellite issues, e.g. just user, developer, manufacturer etc.?

	Australia
	Extensive information on Australia’s policies relating to satellite issues are on the ACMA’s website at http://www.acma.gov.au/WEB/STANDARD/pc=PC_300241 

Extensive information on Australia’s policies relating to satellite issues are on the ACMA’s website at http://www.acma.gov.au/WEB/STANDARD/pc=PC_300241 


	China
	Please visit MIIT website: www.miit.gov.cn


	Hong Kong
	Under Hong Kong’s telecommunications licensing regime, a satellite operator is required to hold a space station carrier licence if it establishes, possesses, maintains, uses and operates an earth station in Hong Kong for the telemetry, tracking, control and monitoring of a satellite. Currently, only APT Satellite Company Limited (APT) and Asia Satellite Telecommunications Company Limited (AsiaSat) hold space station carrier licences in Hong Kong.  They operate a total of seven satellites to provide services in Asia and Pacific Regions.

This however is not to say that there are only seven satellites serving Hong Kong, or that AsiaSat and APT are the only providers of satellite transponder capacity for the public of Hong Kong.  Hong Kong has long adopted an “open sky” policy which allows the public to access all satellites with footprints covering Hong Kong.  There is no restriction prohibiting overseas satellite operators from providing satellite transponder capacity to Hong Kong customers.  Therefore, Hong Kong customers, be they telecommunications operators, broadcasting stations, or private users, have the option of using the transponder capacity of any other satellites with coverage over Hong Kong in addition to those of AsiaSat and APT.

Our policy is pro-consumers and that the widest range of communications services should be available to the public.  We are well aware of the benefits to consumers that would accrue through the use of satellite broadcasting and communications technology. We have taken a number of steps to encourage the application of such technology. We have already liberalized the use of VSAT, SMATV and TVRO systems in Hong Kong.  For MSS terminals, they are licensed-exempted.  


	Indonesia
	For Space Segment : Users

For Ground Segment : Users, developer, manufacturer


	Japan
	Basic Space Law was enacted in May 2008, and Basic plan for Space Policy was adopted in June 2009.


	Republic of Korea
	Open for user, developer or manufacturer

	Malaysia
	Open for user, developer or manufacturer

	Marshall Islands
	User

	Mongolia
	Open for user, developer or manufacturer


	Thailand
	operation of domestic communication satellites is under a concession agreement between the satellite operator and Ministry of Information and Communication Technology.


	Vietnam
	Open for user, developer or manufacturer 



	Q. B-1.5) How many satellite operators are authorized to provide services in your country? 


	Australia
	More than twenty operators of satellite systems are licensed to provide satellite services in Australia

More than twenty operators of satellite systems are licensed to provide satellite services in Australia


	China
	More than 9 satellite operators. 

Such as CHINASATCOM (merged CHINA DBSAT, SINOSAT, CHINA ORIENT ),  SARFT, CHINATELECOM, CESEC, BGIC, NEWSTAR, CMA, AsiaSat , APT, etc.


	Hong Kong
	See the answer in Q.B-1.4.


	Indonesia
	20 Operators 


	Japan
	There are many satellite operators; the number of main operators is 7.


	Republic of Korea
	5 satellite operators

	Malaysia
	18 operators.


	Marshall Islands
	One (1) - International Carrier
No limit - VSAT



	Mongolia
	Mongolia has rent transponder  from Intelsat 906 and APSTAR -6. Facility Based Operators (telecom operators) can provide satellite services. International satellite operators can only provide satellite services via domestic telecom operators.


	Thailand
	One in commercial FSS and the other in Earth Observation Satellite (THEOS)


	Vietnam
	Goverment have not licensed satellite operators. However, Facility Based Operators (telecom operators) can provide satellite services. International satellite operators can only provide satellite services via domestic telecom operators. VNPT is the only domestic satellite operator of VINASAT-1.



	Q. B-1.6) What band(s) of frequency spectrum of satellite is being used in your country? 


	Australia
	VHF-band, UHF-band, L-Band, S-Band, C-Band, X-Band, Ku-Band, Ka-Band


	China
	UHF-band,  L-band, S-band, C-band, X band, Ku-band, Ka-band   


	Hong Kong
	The two satellite operators are providing services on C-band and  Ku-band.


	Indonesia
	L-band, S-band, C-band, Ku-band    


	Japan
	VHF-band, UHF-band, L-band, S-band, C-band, Ku-band, Ka-band and etc.


	Republic of Korea
	L-band , S-band, X band, Ku-band, Ka-band

	Malaysia
	L-band, S-band, C-band, Ku-band, Ka-band 


	Marshall Islands
	L-band, C-band, Ku-band 


	Mongolia
	C-band, Ku-band


	Thailand
	S-band, C-band, X band, Ku-band, Ka bands



	Vietnam
	L-band, C-band,  Ku-band  



	Q. B-1.7) Does your country have its own satellite system?


	Australia
	Information on Australian satellite operators that have been represented by the Australian Administration to the ITU can be found at http://www.acma.gov.au/WEB/STANDARD/pc=PC_533 
 

	China
	Yes

	Hong Kong
	Yes. See answer in Q.B-1.4.

	Indonesia
	Yes

	Japan
	Yes

	Republic of Korea
	Yes

	Malaysia
	Yes

	Marshall Islands
	No

	Mongolia
	No

	Thailand
	Yes

	Vietnam
	Yes


	Q. B-1.8) If your country doesn’t have any satellite, do you have any plan to launch satellite?


	Australia
	N/A

	China
	N/A

	Hong Kong
	N/A

	Indonesia
	N/A

	Japan
	N/A

	Republic of Korea
	N/A

	Malaysia
	N/A

	Marshall Islands
	No

	Mongolia
	Yes

	Thailand
	N/A

	Vietnam
	N/A


	Q. B-1.9) What types of satellite services are deployed?


	Australia
	FSS, BSS, MSS, SRS, Space Operation Service, EESS

FSS, BSS, MSS, SRS, SOS, EESS

	China
	FSS, BSS, MSS

Others : Radiodetermination-satellite service, Meteorological-satellite service, Radionnavigation-satellite service, Earth exploration-satellite service etc.


	Hong Kong
	FSS and BSS are offered. 

	Indonesia
	FSS, BSS, MSS

	Japan
	FSS, BSS, MSS

Others:   Meteorological satellite service, Space research service, Radionavigation satellite service

	Republic of Korea
	FSS, BSS, MSS

	Malaysia
	FSS   

	Marshall Islands
	FSS, BSS

	Mongolia
	FSS, BSS, MSS

	Thailand
	FSS    

	Vietnam
	FSS, BSS, MSS


	Q. B-1.10) Are you planning to deploy the NGN?


	Australia
	Any decision to deploy NGN would largely be that of a service provider. The ACMA as a regulator of satellite services seeks to provide the greatest net benefit to industry, consumers and the wider community.

Any decision to deploy NGN would largely be that of a service provider. The ACMA as a regulator of satellite services seeks to provide the greatest net benefit to industry, consumers and the wider community 

	China
	Yes

	Hong Kong
	The network operators in Hong Kong are moving to NGN gradually. It is anticipated that the incumbent network operator will roll out NGN services in 2014.

	Indonesia
	Yes

	Japan
	N/A

	Republic of Korea
	N/A

	Malaysia
	Yes

	Marshall Islands
	Not yet

	Mongolia
	Yes

	Thailand
	Yes

	Vietnam
	Yes


	Q. B-1.11) Do you plan to deploy broadband service via satellite?


	Australia
	Australian Government policy supports the current and future delivery of broadband services via satellite.

Australian Government policy supports the current and future delivery of broadband services via satellite

	China
	Yes

	Hong Kong
	Network operators in Hong Kong do not have any business plan to deploy broadband service by means of satellite systems.

	Indonesia
	Yes

	Japan
	N/A

	Republic of Korea
	Yes

	Malaysia
	Yes

	Marshall Islands
	No

	Mongolia
	Yes

	Thailand
	Yes

	Vietnam
	Yes


	Q. B-1.12) How much satellite bandwidth is currently used in your country? What is the forecasted increase in the need for satellite capacity in the next 3 and 5 years?


	Australia
	Australia uses a substantial amount of many of the frequency bands that are allocated to the FSS, BSS, MSS, and other satellite services. No forecast of future demand for satellite capacity is currently available

Australia uses a substantial amount of many of the frequency bands that are allocated to the FSS, BSS, MSS, and other satellite services. No forecast of future demand for satellite capacity is currently available.

	China
	For example, there are more than 1GHz bandwidth used for BSS service, and 3GHz bandwidth used for FSS service. In the future, we think FSS, BSS and MSS will be increased in the need for satellite capacity.

	Hong Kong
	The aggregated bandwidth currently utilized by satellite systems in Hong Kong is about 3010 mega bits per second (Mbit/s).  Please refer to the link http://www.ofta.gov.hk/en/datastat/capacity-of-ext-tf.html.  

We expect 5 % increase in satellite capacity demand annually.

	Indonesia
	- Currently Used (Data 2007)


C Band 
: 92 Transponders


Ku Band
: 1 Transponder


S Band

: 4 Transponders


L Band

: 7 MHz


Total

: 97 Transponders

- Transponders Requirement Estimation until 2010: 


101 Transponders 

- Transponders Requirement Estimation in Next 3 Years and 5 Years: 


225 Transponders

	Japan
	The satellite bandwidth allocated is approximately 16 GHz (April 2009). 

	Republic of Korea
	Various frequency bands are used for satellite communications and the aggregated bandwidth is about 10~12 GHz.

	Malaysia
	About 10000 MHz bandwidth including uplink and downlink.

	Marshall Islands
	2 Mbit/s

	Mongolia
	Telecom traffic via satellite is very low, however we still use satellite for broadcasting.

	Thailand
	Bandwidth: 2500 Mbit/s
Forecasted: Growth Rate 5% per year

	Vietnam
	Vinasat-1 has about 800MHz bandwidth, which is nearly full-utilized. Telecom traffic via satellite is very low; however we still use satellite for broadcasting.


---------------------------

Responses from Satellite Operators/ Satellite Service Providers

	Q. A-2)  About your Organization


	AsiaSat, Hong Kong
	Name


: Chan, Yat Hung

Job Title


: Senior Engineer

Department


: Engineering

Company/Organization
: Asia Satellite Telecommunications Co. Ltd.

Address


: 15 Dai Kwai Street, Tai Po industrial Estate

City/State/Zip

: Hong Kong

Country


: China

Phone


: +852 26009141

Fax 


: +852 26009189

Email Address 

: yhchan@asiasat.com

Website Address

: http://www.asiasat.com


	CHINASAT

COM, China
	Name


: YANBIN XU

Job Title


: Engineer
Department


: Spectrum Management
Company/Organization
: Chinasatcom
Address
:Tower D, International Finance And                                  Economy Center (Ifec), No.87 West 3rd Ring North Road, Haidian District  
City/State/Zip

: Beijing, ZIP:100089

Country


: China
Phone


: +86 10 68118288 59718276

Fax 


: +86 10 59718199

Email Address 

: xuyanbin@chinadbsat.com.cn
Website Address
             : http://www.chinasatcom.com


	KT, Republic of Korea
	Name


: Mr. CHOI, sang sik

Job Title


: Deputy Director
Department


: Satellite Coordination Team 

Company/Organization
: KT Satellite Business Unit
Address


: 206-1, Jungja-dong, Bundang-gu, 
City/State/Zip

: Seongnam-si, Kyounggi-do,463-711 

Country


: Republic of Korea
Phone


: +82 31 727 0714
Fax 


: +82 31 727 2525
Email Address 

: choiss@kt.com
Website Address

: www.kt.com


	MEASAT, Malaysia
	Name


: Teh Chin Eng

Job Title


: Manager

Department


: Spectrum Management

Company/Organization
: MEASAT Satellite Systems Sdn. Bhd.

Address


: MEASAT Teleport and Broadcast Centre

City/State/Zip 

: Cyberjaya/Selangor/63000

Country


: Malaysia

Phone


: +60382132212

Fax 


: +60382132233

Email Address 

: ceteh@measat.com
Website Address

: www.measat.com


	NEPAL Telecom, Nepal
	Name


: Sailesh Bahadur Amatya

Job Title


: Senior Engineer (Station Manager)

Department
: Satellite Services Directorate, 

  Sagamatha Satellite Earth Station

Company/ Organization
: Nepal Doorsanchar Company Ltd. (Nepal Telecom)

Address


: P.O Box. 2693 Kathmandu, Nepal

City/State/Zip

: Kathmandu

Country


: Nepal

Phone


: +977 1 4312112, +977 1 4312156

Fax


             : +977 1 4313855, +977 1 4313200

Email Address

: shailesh.amatya@ntc.net.np
Website Address

: www.ntc.net.np


	NTT DOCOMO, Japan
	Name


: Tomohito Atsumi

Job Title


: Engineer

Department


: Network Department

Company/Organization
: NTT DOCOMO, INC.

Address


: 2-11-1 Nagata-cho, Sanno Park Tower 40F

City/State/Zip

: Chiyoda-ku, Tokyo 100-6150

Country


: Japan

Phone


: +81-(0)3-5156-1693

Fax 


: +81-(0)3-5156-0225

Email Address 

: atsumit@nttdocomo.co.jp
Website Address

: http://www.nttdocomo.com


	PT. Pasifik Satelit Nusantara, Indonesia
	Name


: Eddy Setiawan

Job Title


: Senior Manager/Head o fDepartment 

Department


: Regulatory Affairs

Company/Organization
: PT. Pasifik Satelit Nusantara

Address


: Kawasan Karyadeka Pancamurni Blok.A Kav.3. Pasir Sari

City/State/Zip

: Bekasi 17550

Country


: Indonesia

Phone


: +62 21 89908111

Fax 


: +62 21 89908110

Email Address 

: eddy.setiawan@psn.co.id

Website Address

: http://www.psn.co.id


	SKY Perfect JSAT , Japan
	Name


: Mr. Yoshihito YOKOYAMA

Job Title


: Deputy Chief Engineer

Department


: Specturm Management Division

Company/Organization
: SKY Perfect JSAT Corporation 

Address


: 1-14-14, Akasaka, Minato-ku

City/State/Zip

: Tokyo, 107-0052

Country


: Japan

Phone


: +81-3-5571-7250

Fax 


: +81-3-5571-1708

Email Address 

: y-yokoyama@sptvjsat.com
Website Address

: http://www.sptvjsat.com/en/


	PT. Telekomunikasi, Indonesia
	Name

             : <Tri Suharyono>

Job Title


: <Satellite Coordinator & Regulatory Officer>

Department


: <Satellite Division>

Company/Organization
: <Infrastructure Division PT. Telekomunikasi 

                                                 Indonesia Tbk>

Address


: <Jln Raya Narogong Cileungsi Km 26.5 Bogor>

City/State/Zip

: <Cileungsi, Bogor Jawa Barat>

Country


: <Indonesia>

Phone


: <+62218231000 Ext 168>

Fax 


: <+62228234900>

Email Address 

: <suhariyono@telkom.co.id>

Website Address

: www.telkom.co.id
<www.telkom.co.id>

	THAICOM, Thailand
	Name


: Mr. Pongsak Ngammitsomboon

Job Title


: Manager

Department


: Frequency Regulation and Coordination

Company/Organization
: THAICOM Plc.

Address


: 41/103 Rattanathibet Rd., Bangkrasaw, Amper-                  

                                                Muang

City/State/Zip

: Nonthaburi 11000

Country


: THAILAND

Phone


: +66 2 591 0736

Fax 


: +66 2 591 0720

Email Address
             : pongsakn@thaicom.net
Website Address
            
: www.thaicom.net, www.ipstar.com


	TOT, Thailand
	Name


: Sitichai Kosapatarapim


Job Title


: Senior Director Satellite Business Sector

Department


: Wireless Business Development
Company/Organization
 : TOT Public Company Limited

Address


: 89/2 Moo 3 Changwattana Rd, Thungsonghong

City/State/Zip

: Laksi
10220

Country


: Thailand

Phone


: 66-2575-9605

Fax 


: 66-2575-5893

Email Address 

: sitichak@tot.co.th
Website Address

: www.ipstar.tot.co.th 


	CAT, Thailand
	Name


: Mr. Apisit Srikaewboworn

Job Title


: Manager Satellite Data Communication Division

Department


: Data Business Development Department 

Company/Organization
: CAT Telecom Public Company Limited
Address


: 


City/State/Zip

: 

Country


: Thailand

Phone


: +66 2104 4832

Fax 


: +66 2104 3256

Email Address 

: apisit@cattelecom.com
Website Address

: www.cattelecom.com



	Q. B-2.1) What type of satellite service do you provide? (Can be more than one choice)

	Intelsat, Australia
	FSS, Other

	AsiaSat, Hong Kong
	FSS, BSS


	CHINASATCOM, China
	FSS, BSS, MSS

	KT, Republic of Korea
	FSS, BSS

	MEASAT, Malaysia
	FSS


	NEPAL Telecom, Nepal
	FSS


	NTT DOCOMO, Japan
	MSS

	PT. Pasifik Satelit Nusantara, Indonesia
	FSS : Ext. C- band, C- band, Ku- band

MSS: 1 525-1 544/1 545-1 559 MHz /  1 626.5-1 645.5/1 646.5-1 660.5 MHz

	SKY Perfect JSAT , Japan
	FSS, MSS

	PT. Telekomunikasi, Indonesia
	FSS


	THAICOM, Thailand
	FSS


	TOT, Thailand
	FSS


	CAT, Thailand
	FSS , BSS, MSS


	Q. B-2.2) What kind of satellite services are currently deployed?


	Intelsat, Australia
	· Telecommunication Trunking service 

· Rural telephony service 

· VSAT service 

· Direct-To-Home service 

· IP based satellite service 

· Broadband satellite service 



	AsiaSat, Hong Kong
	· Telecommunication Trunking service 

· Rural telephony service 

· VSAT service 

· Direct-To-Home service 

· IP based satellite service 

· Broadband satellite service 


	CHINASATCOM, China
	· Telecommunication Trunking service

· Rural telephony service <Satellite coverage provides ideal backup extension for Public Telecom Network backbone systems especially in remote areas. CHINASATCOM has worked closely with telecom operators using CHINASAT-5A (CHINASTAR-1) and CHINASAT-5B (SINOSAT-1) Satellites. The successful cases include backup systems for backbone networks of China Telecom, China Netcom and China Unicom, rural project for village telecommunications for China Mobile and Tibet Telecom Stations Project, etc. >

· VSAT service < CHINASATCOM has offered VSAT networking services with its space segment resource in CHINASTAR-5A (CHINASTAR-1)，CHINASAT-5B (SINOSAT-1) and CHINASAT-6B for specialized governments and enterprises networks to facilitate Multiple Address Communications in the fields of media, energy, securities, education, transportations, insurance and finance, etc.>

· Direct-To-Home service < The first generation of DTH space resource in China is provided by CHINASAT-9. >

· IP based satellite service <please provide more information if applicable here>

· Broadband satellite service <With CHINASAT-5B (SINOSAT-1), CHINASAT-5A (CHINASTAR-1) and other satellite resources, CHINASATCOM offers extensive services for internet access, IP-based remote education, remote medical treatment, video (voice) conferencing, program delivery, etc>

· Others <CHINASATCOM has offered services with its space segment of CHINASAT-5A (CHINASTAR-1) and CHINASAT-5B (SINOSAT-1) for monitoring, forecasting, data collecting, live broadcasting in government emergency command centers, anti-terrorist events, fire fighting, earthquake and natural disasters events, forest fire prevention, weather forecasting, traffic and disease control, etc.>

	KT, Republic of Korea
	· VSAT service

· Direct-To-Home service 
· Video distribution service
· IP based satellite service 

· Broadband satellite service

	MEASAT, Malaysia
	· Telecommunication Trunking service 
· Rural telephony service 
· VSAT service 

· Direct-To-Home service 
· IP based satellite service 

· Broadband satellite service 
· Others <Video distribution>

	NEPAL Telecom, Nepal
	· Telecommunication Trunking Services

          Nepal Telecom is providing international trunking for its customer. We are also   

          providing rural telephone trunking for the people who live in remote places       

          where radio link is very difficult to reach.


· Rural telephony service

          Remote telephone exchange connected via satellite link

· VSAT services

           We are providing VSAT service in C ad Ku band for voice and data to remote    

           villages 

·  Direct –To –Home service

·  IP based satellite service

· Broadband satellite services

· Others (We are providing backhaul ling for our GSM and CDMA mobile network. We are also providing TV transmission and reception for news)

· 

	NTT DOCOMO, Japan
	· Others (The system provides nationwide coverage in Japan, which is usable at any location open to the satellite direction, even in mountain-ringed areas and remote islands. It also provides maritime telephone services. Voice communications, FAX and data transfer services are supported.)

	PT. Pasifik Satelit Nusantara, Indonesia
	·  Telecommunication Trunking Service:  DS-3, IDR and STM-1 (155Mbit/s) for mobile cellular backbone, PSTN  backbone.

·   Rural Telephony Service: using the MSS to support Universal Service Obilgation applications to provide voice and fax in Indonesia.

· VSAT service: provide VSAT services to government institutions, other private companies.

	SKY Perfect JSAT , Japan
	· VSAT service

· Direct-To-Home service 
· IP based satellite service 

· Broadband satellite service 

	PT. Telekomunikasi, Indonesia
	· Rural telephony service 
· VSAT service 
· Direct-To-Home service 
· IP based satellite service

	THAICOM, Thailand
	· Telecommunication Trunking service 
· Rural telephony service 
· VSAT service 

· Direct-To-Home service 
· IP based satellite service 

· Broadband satellite service

	TOT, Thailand
	· Telecommunication Trunking service<TOT is Satellite Service Provider and ISP> 

· Rural telephony service <we have been implementing since 2006 throughout Thailand as USO project>

· VSAT service <VOIP,  ATM backup, Provisioning Softwares, VPN>

· Direct-To-Home service 

· IP based satellite service < TOT provides broadband internet and VOIP via IPStar satellite>

· Broadband satellite service <high speed internet>

· Others <Video Conference, VPN>

	CAT, Thailand
	· Telecommunication Trunking service 
· Rural telephony service 
· VSAT service 

· Direct-To-Home service


	Q. B-2.3) What kind of satellite services are you planning to deploy?


	Intelsat, Australia
	· Telecommunication Trunking service 

· Rural telephony service 

· VSAT service 

· Direct-To-Home service 

· IP based satellite service 

· Broadband satellite service 

	AsiaSat, Hong Kong
	· Telecommunication Trunking service 

· Rural telephony service 

· VSAT service 

· Direct-To-Home service 

· IP based satellite service 

· Broadband satellite service 

	CHINASAT

COM, China
	· Telecommunication Trunking service 

· Rural telephony service 

· VSAT service 

· Direct-To-Home service 

· IP based satellite service 

· Broadband satellite service 

· Others 

	KT, Republic of Korea
	· VSAT service

· Direct-To-Home service 

· Video distribution service

· IP based satellite service 
· Broadband satellite service

	MEASAT, Malaysia
	         N/A

	NEPAL Telecom, Nepal
	· Telecommunication Trunking Services

· Rural telephony service

· VSAT services



	NTT DOCOMO, Japan
	· Others 

· Data rate currently supported in the system is

          - Circuit-switched mode: 4.8 kbit/s (downlink) and 4.8 kbit/s (uplink)

          - Packet-switched mode: 64 kbit/s (downlink) and 4.8 kbit/s (uplink).

· In the near future, data rate in packet-switched mode is going to be upgraded to

          - 384 kbit/s (downlink) and 144 kbit/s (uplink) for best-effort service.

	PT. Pasifik Satelit Nusantara, Indonesia
	·  Telecommunication Trunking Service: mobile cellular backbone, PSTN backbone, NGN.
·  Rural Telephony Service: Universal Service Obilgation, Early Warning Applications, voice , fax and data.

· VSAT service: IP VSAT to support multimedia applications.                  

	SKY Perfect JSAT , Japan
	· VSAT service 

· Direct-To-Home service 
· IP based satellite service 

· Broadband satellite service

	PT. Telekomunikasi, Indonesia
	· Rural telephony service 
· VSAT service 
· Direct-To-Home service 
· IP based satellite service

	THAICOM, Thailand
	· Telecommunication Trunking service 
· Rural telephony service 
· VSAT service 

· Direct-To-Home service 
· IP based satellite service 

· Broadband satellite service

	TOT, Thailand
	Others <  Telemedicine, 3G Backhaul >

	CAT, Thailand
	IP based satellite service


	Q. B-2.4) Who are your customers?


	Intelsat, Australia
	· Government

· Enterprise

· Non profit organization

· Individual

	AsiaSat, Hong Kong
	· Government

· Enterprise

· Non profit organization

· Individual

	CHINASATCOM, China
	· Government

· Enterprise

· Non profit organization

	KT, Republic of Korea
	· Government

· Enterprise

· Non profit organization

· Individual

	MEASAT, Malaysia
	· Government

· Enterprise

	NEPAL Telecom, Nepal
	· Government

· Enterprise

· Non profit organization

· Individual

	NTT DOCOMO, Japan
	· Government

· Enterprise

· individual

	PT. Pasifik Satelit Nusantara, Indonesia
	· Government: department of domestic affairs, meteorological and climate administration etc.

· Enterprise: bankings, telco, cellular operators

· Individuals

	SKY Perfect JSAT , Japan
	· Government

· Enterprise

· individual



	PT. Telekomunikasi, Indonesia
	· Government

· Enterprise

· Others

	THAICOM, Thailand
	· Government

· Enterprise

· Non profit organization

· Individual

· 

	TOT, Thailand
	· Government

· Enterprise

· Non profit organization

· Individual

· Others (School, Temple, Internet Shop etc.)

· 

	CAT, Thailand
	· Others


	Q. B-2.5) What are the problems in providing the satellite service solution?


	Intelsat, Australia
	· Administration Problem : 

· Technical Problem : general lack of appreciation of current satellite technology

· Operational Cost Problem : diverse customer base throughout the region

· Satellite Resource (Spectrum/ Orbit) Problem: long term regulatory assurance 

	AsiaSat, Hong Kong
	· Administration Problem e.g. landing right in some countries

· Technical Problem 

· Operational Cost Problem 

· Satellite Resource (Spectrum/ Orbit) Problem 



	CHINASAT

COM, China
	· Administration Problem 

· Technical Problem 

· Operational Cost Problem 

· Satellite Resource (Spectrum/ Orbit) Problem 

· Others

	KT, Republic of Korea
	· Satellite Resource (limited spectrum/ orbit) Problem

	MEASAT, Malaysia
	· Administration Problem :< complicated regulatory procedures eg. close sky policy> 

· Satellite Resource (Spectrum/ Orbit) Problem: <Satellite congestion, paper satellite filings, imbalance in Ku band spectrum>
· Others: <interference from other satellite(s) and terrestrial services>

	NEPAL Telecom, Nepal
	· Operational Cost Problem: <The cost of bandwidth is extremely high for network expansion>

· Satellite Resource (Spectrum/ Orbit) Problem: <Cannot get spectrum in the satellite which is suited (orbit location) to us in low cost>

	PT. Pasifik Satelit Nusantara, Indonesia
	·  Administration problem

·  Operational Cost Problem

· Satellite Resource (Spectrum/ Orbit) Problem : <the slot availability is getting scarce and that caused to the low EIRP allowed as well as large ground antenna apperture to minimize inter adjacent satellite interference.>

	PT. Telekomunikasi, Indonesia
	· Satellite Resource (Spectrum/ Orbit) Problem

	THAICOM, Thailand
	· Administration Problem : Issuance of administration’s legal statement as fundamental regulations and licensing requirements

· Technical Problem : Outstanding satellite coordination issues between adjacent satellite networks

· Satellite Resource (Spectrum/ Orbit) Problem: Satellite spectrum and orbit become scarce resource due to various satellite filings. This caused difficulty to achieve cooperative satellite coordination.

· Others : Lack of public regulatory information in many countries for the satellite operator in preparation for providing a service.

	TOT, Thailand
	N/A

	CAT, Thailand
	Others


	Q. B-2.6) Please provide your opinion on how to create more affordable satellite services in particular to address communication infrastructure problem in Asia-Pacific.


	Intelsat, Australia
	 Broadly based infrastructure able to be leveraged by many countries at different stages of development eg. for broadband applications.  The solution of a National Broadband Network component in Australia for the 10% of users in remote and rural communities within Australia, using wireless / satellite systems in conjunction could be ’piggy backed’ by Island or other developing rural communities in the Asia Pacific, thus spreading  the costs and opportunities.

	AsiaSat, Hong Kong
	·  Local government support through legislative means to support and encourage the deployment of satellite networks to serve the community in the urban and rural areas. In addition to the fiber networks, satellite networks are an essential element to link up urban and rural areas. Local government support encourages the deployment of satellite services.

·  Low license fee policy

Low license fees significantly lower the price of providing satellite services. Local licensing fee for the use of satellite service may be kept to the minimum such to provide opportunities for potential users to access the satellite service.

·  Open policy on landing right

Satellite landing rights provide a means of protection of interference from unwanted interference, control of the distribution of content of satellite TV and information flow.  However, it should be noted that the decision right of a country should be noted and it should respect the decision of individual country such to ensure satellite services is provided in an interference free condition.

·  Professional training

Government, in cooperate with satellite providers, may provide training and development to ensure there is a sufficient number of technical professionals to deploy satellite networks in a cost effective way.

·  Standardization

For essential emergency services, it is important that regional government agrees on a set of standards that allows equipment and services to be rolled out cost effectively. This includes equipment inventory, satellite capacity reservations and staff trainings.

	CHINASATCOM, China
	Basically, we think scale economy will be the best key to affordable satellite service. By merge and consolidation between satellite operators from different countries and different field, resources like satellite and communication infrastructure can be used more efficiently and therefore the cost will be reduced significantly. Besides, the spread of satellite network will also benefit affordable satellite services. Once the network is set up, more terminals lead to more efficiency.

	MEASAT, Malaysia
	· Improve the cost of VSAT systems  

· Improve the efficiency of bandwidth usage eg. using latest modulation 

· Improve the cost of ground supporting infrastructure eg. solar systems 

· Simplify regulatory procedures, reduce taxes, licensing fees

	NEPAL Telecom, Nepal
	· Use bandwidth optimization equipment to reduce the cost of bandwidth.

· Resources (Equipment & Bandwidth) could be shared with others.



	PT. Pasifik Satelit Nusantara, Indonesia
	· No terrestrial harmful RF Interference, i.e. BWA. RFI cause tremendeus loss on revenue, which is later compensated on the service tariff structure.

· Less adjacent satellite interference due to the very close satellite separation that cause to the large antenna apperture diameter,

· The use of more advanced communication technology e.g. modulation of 64QAM with LDPC, Carrier in Carrier. 

· Make the satellite lifetime longer.for Extended C-band because that bandwith is limited, sharing with BWA 

	PT. Telekomunikasi, Indonesia
	           For Extended C-band because that bandwidth is limited, sharing with BWA

	THAICOM, Thailand
	Need telecommunication authority’s issuance of a policy that encourages attractive environment for investment - for example relaxed legal requirements as well as reasonable license fees in order to reduce bandwidth cost.

Basic telecommunication services e.g. rural telephony/ high speed internet should be regarded as national universal service and implemented via satellite to cover nation-wide coverage.



	TOT, Thailand
	 Government Sector: create long term clear policy and to fund by using satellite services as communication infrastructure with low cost and affordable price.

	CAT, Thailand
	N/A


	Q. B-2.7) Please provide description on your experience in providing satellite services in Asia Pacific.

	Intelsat, Australia
	 Intelsat is the world’s leading provider of FSS satellite infrastructure and services throughout the world, including within the Asia Pacific region.  It is actively pursuing competitive and comprehensive solutions using traditional and leading edge satellite technology.

	AsiaSat, Hong Kong
	Asia Satellite Telecommunications Company Limited (AsiaSat) was formed in 1988 as Asia's first privately owned regional satellite operator. Since the launch of its first satellite, AsiaSat 1, on 7 April 1990, the company has been dedicated to providing high quality satellite services in the Asia-Pacific region.

AsiaSat currently operates three in-orbit satellites, AsiaSat 2, AsiaSat 3S and AsiaSat 4 that provide access to more than 50 countries and regions across Asia Pacific, and over two-thirds of the world’s population. 

AsiaSat 2 was launched by a Long March 2E rocket in November 1995 and commenced commercial operation in January 1996. AsiaSat 2, a Lockheed Martin Series 7000 satellite operating at an orbital location of 100.5 degrees East, offers a pan-Asian C-band coverage and a high-power Ku beam serving the Greater China region, Korea and Japan.

AsiaSat 3S was launched by a Proton D-1-e rocket in March 1999 and started commercial service in May 1999 when it replaced AsiaSat 1 at the orbital location of 105.5 degrees East. AsiaSat 3S is a Boeing 601HP satellite and has a C-band footprint similar to that of AsiaSat 2, as well as two Ku-band fixed beams covering East and South Asia, and an in-orbit steerable Ku beam now positioned over Australia.

AsiaSat 4 was launched by an Atlas IIIB rocket in April 2003 and commenced commercial operation in July 2003 at the orbital location of 122 degrees East. AsiaSat 4, a Boeing 601HP satellite, offers extensive C-band coverage across the Asia Pacific region and focused Ku beams for Australasia, East Asia and Hong Kong.

On 28 April 2006, AsiaSat commissioned AsiaSat 5, a Space Systems/Loral 1300 series satellite designed to replace AsiaSat 2 at the orbital location of 100.5 degrees East. AsiaSat 5’s C-band footprint will offer a powerful pan Asian coverage and three high-power Ku beams, two of which will cover East Asia and South Asia, and an in-orbit steerable beam. AsiaSat 5 has been successful in orbit after the launch on 12 August 2009 by an ILS Proton rocket from the Baikonur Cosmodrome in Kazakhstan.

AsiaSat's satellite fleet provides services to both the broadcast and telecommunications industries. Over 100 public and private broadcasters from around the world are now served by the AsiaSat satellite system, offering more than 300 television and radio channels. A variety of telecommunications services including public telephone networks, private VSAT networks, broadband Internet and multimedia services are also available on the system.

	CHINASATCOM, China
	· Asia Pacific market is full of potential and dynamic. In developed countries, the market is quite mature and the competition is fierce. Only the forerunner and local operators can bite a large piece of the cake.  Chances lie in those developing countries, where you need to go one step forward and “teach” the market first. 
· Some countries suffer the puzzlement of disordered political situation and financial crisis. But the opportunities are there, you need to challenge those unstable and unsafe market to have a good return.
Experience of CHINASATCOM in providing commercial satellite services:

Based in Beijing, CHINASATCOM is now a satellite service provider operating CHINASAT, CHINASTAR, SINOSAT series satellites and the relative ground facilities. With five in-orbit satellites, and more additional satellites under construction, CHINASATCOM is striving to provide high level  services with more reliability and competitiveness to China and Asia-Pacific market.

· CHINASAT-5A (CHINASTAR-1) satellite was launched on May 30, 1998 aboard a Chinese LM-3B launch vehicle and positioned at the orbital slot of 87.5°E geostationary orbit.  CHINASAT-5A (CHINASTAR-1), a Lockheed Martin A2100A satellite, offers C and Ku beams serving China (including Hong Kong, Macao and Taiwan), South, West, East, Central and Southeast Asia.

· CHINASAT-5B (SINOSAT-1) was launched on July 18, 1998 aboard a Chinese LM-3B launch vehicle and positioned at 110.5°E geostationary orbit. With C and Ku-band transponders, CHINASAT-5B (SINOSAT-1) is an advanced commercial communications satellite with high power, high sensitivity of reception and high reliability for customers in China and its surrounding countries/regions.

· CHINASAT-5C (SINOSAT-3) is launched on June 1, 2007 aboard a Long March-3A carrier rocket, positioned at 125°E. CHINASAT-5C (SINOSAT-3) is developed to meet the growing demand of China's media industry. The C-band transponders used for commercial purpose cover China and neighboring countries. CHINASAT-5C (SINOSAT-3) is to design to support high quality and reliable uplink and receipt of media programs. 

· CHINASAT-6B was launched on July 5, 2007 aboard a Long March-3B vehicle, and located at 115.5°E .Based on state-of-art SB4000 series platform, the C-band transponders used for commercial purpose are serving China, South-East, North-East, South, Central and West Asia, Australia, and New Zealand.

· CHINASAT-9 was launched on June 9, 2008 aboard a Long March-3B vehicle, and located at 92.2°E .Based on SB4100 series platform, CHINASAT-9 is providing BSS services in CHINA.

· Subsequent Resources：

 1) CHINASAT-10 (SINOSAT-5) satellite will be prepared for launch in May,    2011 and replace CHINASAT-5B (SINOSAT-1) at 110.5°E to provide commercial services in C and Ku bands.

  2) CHINASAT-6A (SINOSAT-6) satellite with C/Ku/S band transponders will work at 125°E and is designed to meet the demand of communication and broadcasting in China and Asia-Pacific region.

   3) CHINASAT-9A (SINOSAT-4) satellite will be launched to provide BSS services.

4)
CHINASAT-12 (CHINASTAR-2) satellite plan has been initiated to succeed CHINASAT-5A (CHINASTAR-1).

	MEASAT, Malaysia
	· MEASAT is serving the Malaysian Universal Service Provider (USP) projects which includes rural clinics, libraries and payphones across the country

	NEPAL Telecom, Nepal
	· Some of the countries do not want to expand their network in satellite but want to use optical network.

· Since Nepal is a land lock countries satellite communication is very necessary. Also the terrain of the country is such satellite communication is the only option for communication some remote part of the country.

· Expansion of the network is affected due to expensive satellite bandwidth cost.

· We are experiencing difficulty in transportation of equipment to the site and the power problem. We have to use solar in remote areas because there is no electric power, hence it becomes expensive.

	NTT DOCOMO, Japan
	· In 1996, the system started commercial mobile-satellite services using two geostationary satellites. The system coverage is for use within national boundary.

	PT. Pasifik Satelit Nusantara, Indonesia
	· Selling satellite services across different countries face different kind of risks i.e. regulatory standard, market characteristics and national sentiment.

	PT. Telekomunikasi, Indonesia
	· <The C-band in Asia (Indonesia) is very important, because Indonesia country more than 25000 Island, and only satellite can handle that services>The C-band in Asia (Indonesia) is very important, because Indonesia country more than 25000 Island, and only satellite can handle that services

	THAICOM, Thailand
	· High competition from several regional and global operators

· Service deployment barriers varied from country to country

Experience of CHINASATCOM in providing commercial satellite services:
Thaicom Public Company Limited (formerly named Shin Satellite) was founded on 7th November 1991 by Shin Corporation Plc. (“SHIN”), which was granted a 30-year Build-Transfer-Operate concession from Thailand’s Ministry of Transport and Communications (now transferred to “Ministry of Information and Communication Technology”)  to operate the country’s first communications satellite. 

Thaicom has provided a wide range of typical satellite transponder leasing-related services, as well as new and advanced value-added satellite communication services since 1993. The Company generally provides both typical full time and occasional transponder capacity for user assigned applications and DAMA (Demand Assigned Multiple Access) for telecom usage. Besides the Company’s Thaicom Teleport and DTH Center to provide uplink and downlink and related services, Thaicom has extensive experience in coordinating with teleport services in other countries to facilitate international transmissions.

THAICOM provides customers with C-band and Ku-band transponder capacity for full time or occasional use. This can support Telecommunications Trunking, VSAT, Satellite News Gathering (SNG), Digital DTH, and High Definition TV. In addition, a number of C-band and Ku-band transponders on THAICOM satellites are allocated for occasional short-term video transmission applications such as live television of special events (sports, concerts, news, contests, conferences, etc.), program transmission or backhaul services and SNG. THAICOM 5 Extended C-band Global Beam covers Europe, Africa, Asia and Australia. THAICOM 5 C-band Regional Beam covers South Asia, Southern China and Southeast Asia and two high-power Ku-band Beams cover Thailand and Indochina.

The THAICOM 4 (IPSTAR project) was created to enable satellite technology to play an important role in the multimedia revolution and the convergence of information and communication technologies. IPSTAR has transformed satellite based Internet into a cost-effective service for businesses, governments and telecom service providers by way of rapid network deployment and flexible service locations anywhere, anytime under its extensive footprint in Asia-Pacific. Designed for two-way communications over an Internet Protocol platform, IPSTAR enables nationwide broadband satellite services for anyone living in or operating from remote areas without access to terrestrial infrastructure. With its high bandwidth capacity of up to 45 Gbps and innovative ground system network of gateways and terminals, IPSTAR can connect up to 2 million broadband users or 20-30 million mobile subscribers. 

IPSTAR broadband satellite services and solutions are distributed through a growing network of authorized and certified service providers. Presently, IPSTAR provides full nationwide broadband satellite services in 12 countries: Australia, Cambodia, China, Indonesia, Japan, Malaysia, Myanmar, New Zealand, Philippines, South Korea, Thailand and Vietnam.



	TOT, Thailand
	In Thailand, TOT is the Satellite Service Provider and ISP, we have more than 20,000 subscribers throughout Thailand, providing many services such as broadband internet, VOIP, VPN, video conference, satellite radio and dedicated service.

	CAT, Thailand
	N/A


----------------------------

Responses from Vendors

	Q. A-3)  About your Organization


	GLOBECOMM, Hong Kong
	Name



: Anter Tey

Job Title


: Senior Systems Engineer

Department


: Asia Pacific Business Team

Company/Organization
             : Globecomm Systems Inc

Address


: 45 Oser Avenue, Hauppauge

City/State/Zip


: New York/11788

Country


: USA

Phone



: +16312319800

Fax 



: +16312311557

Email Address 

             : atey@globecommysstems.com

Website Address

: www.globecommsystems.com 


	Q. B-3.1) What type of products are you producing?


	Vendors in China
	Antenna, Modem, HPA,  Up/Down Converter,  LNA, VSAT,  Satellite
 



	GLOBECOMM, Hong Kong
	Applications,
Others Systems Integrator



	Q. B-3.2) Are you developing and producing equipment or system that supports the following?


	Vendors in China
	Telecommunication Trunking service 
VSAT service 

IP based satellite service 

	GLOBECOMM, Hong Kong
	VSAT service 

Direct-To-Home service 


	

	Q. B-3.3) What is the trend for current and future satellite service applications?


	Vendors in China
	Interactive , Multimedia

	GLOBECOMM, Hong Kong
	HDTV


	Q. B-3.4) Do your equipment support an open standard?


	Vendors in China
	Yes

	GLOBECOMM, Hong Kong
	Yes

	
	

	Q. B-3.5) What types of satellite service/applications do you intend to develop for?


	Vendors in China
	A) Rural area : n/a
B) Urban area : PPDR

	GLOBECOMM, Hong Kong
	A) Rural area : n/a

B) Urban area DTH, TT&C and Ranging



	
	

	Q. B-3.6) What are the factors limiting the creation of more affordable satellite services in particular to address communication infrastructure problems in Asia-Pacific?


	Vendors in China
	N/A

	GLOBECOMM, Hong Kong
	Funding

	
	

	Q. B-3.7) From question 6 above, what would you propose to alleviate this limitation?



	Vendors in China
	N/A

	GLOBECOMM, Hong Kong
	N/A


___________________

Responses from Others
	Q. B-4.1) In your opinion, what are the service trends in modern satellite applications? 

Please describe:  

	Australian Broadcasting Corporation, Australia
	· Direct-To-Home DTV/HDTV/3DTV service

· Broadband satellite service

· Telecommunication Trunking service (for NBN)

· Black spot coverage – TV/Broadband

· Satellite News Gathering 



	ASIASAT, Hong Kong
	The general satellite service – TV, VSAT, telecom are still playing an important part in the modern satellite applications. The current trend is toward DTH TV services. In addition, to the growth of DTH TV, several operators are now providing HDTV (High Definition TV) both for DTH TV and for terrestrial re-distribution. Deployment of the latest standard, for example, DVB-S2 has enabled the distribution signal to become more robust to interference and in a cost effective way. In addition, due to the better compression algorithms of DVB-S2, more programs can be compressed in a given transponder and this has brought down the cost of providing each program.

The traditional VSAT and trucking services are still in great demand. The use of VSAT with advanced modulation and error correction techniques, for example, carrier on carrier technology, high-order signal constellation modulation, turbo coding, MF-TDMA, etc., provide more flexibility and more efficient use of the radio spectrum. It is projected that the VSAT networks will be further expanded to reach those areas not be easily reached by terrestrial fiber or radio links.

New opportunities for the satellite applications can be found in the sector of mobile networks (GSM, 3G, LTE). The satellite network can be used as a backhaul terrestrial networks. Quick deployment of a mobile network in a rural area can be done by using a satellite link as a backhaul communications link. This application can be deployed in rural areas as a temporary or permanent connection, war or disaster zones not easily accessed by civilian means where urgent communication recovery is required. 

	Indonesia 
	Broadband multimedia services over satellite with greater speed (> 2Mbit/s), acceleration access time and better quality of services.

· Reducing the size of satellite equipment (including antenna size).

· High speed interactive applications.

· Satellite equipment that support more power, more G/T and sensitive SFD

	Republic of Korea
	Integrated/Hybrid terrestrial-satellite system

	Marshall Islands
	Telecomputing should not only be nationwide, it is being directed

towards, regionwide, and globalwide.



	TELKOM, Indonesia
	More Power, More G/T and Sensitive for SFD<More Power, More G/T and Sensitive for SFD>

	TOT, Thailand
	VPN, DTH (Direct to Home Satellite Service), SchoolNet, BroadcastingTV


	Q. B-4.2) In your opinion, what are the service requirements of modern satellite applications? Please describe:  

	Australian Broadcasting Corporation, Australia
	· Cost effective

· High speed

· Short installation time

· 24/7 customer support

· Reliable

	ASIASAT, Hong Kong
	An important requirement is that voice, data and video signals can be combined into a single digital stream and sent through the satellite such that there is no need to distinguish among them in term of transmission. Dynamic capacity usage versus the conventional fixed bandwidth/power assignment will also allow users to provide more flexible services depending on time of day and other changing scenarios.

	Indonesia 
	· High speed connection.

· High quality of broadband multimedia services.

· The increment of transponder bandwidth so the satellite could support STM-1 system.

	Republic of Korea
	· Broadband satellite services
· Point-to-multipoint services such as video broadcasting, DTH, IP based broadband service, and two-way multimedia access and CDD(Contents Distribution & Delivery)  services.
· High speed satellite service

· QOS

	Marshall Islands
	It should be available globally but economical.

	TELKOM, Indonesia
	The transponder bandwidth 72MHz, so satellite can service STM-1 system<The transponder bandwidth 72MHz, so satellite can service STM-1 system>

	TOT, Thailand
	QOS (Quality of Service) with  SLA (Service Level Agreement) to users


	Q. B-4.3) In your opinion, what are the trends of satellite technology? 
Please describe:  

	Australian Broadcasting Corporation, Australia
	· Statistical Multiplexing – sharing capacity among channels

· Digital compression and replacement of analogue technology, MPEG-2 ( 8-PSK, DVB-S2, H.264/AVC

· Rain fade measurements – automatic level/power control, adaptive modulation

· Solar panel technology – fewer/lighter panels for the same power supply

	ASIASAT, Hong Kong
	On the ground side, there will be a continuous trend pushing for higher compression, dynamic coding, carrier on carrier all targeting on putting more information on the limited bandwidth.

On the satellite side, we expect more flexible payloads, dynamic capacity re-allocation taking advantages of time zone changes in service areas. In addition, the exploration of higher frequency bands where there are less interferences such as the Ka-Band.

	Indonesia 
	· On board processing

· High Power multiple spot beam

· OFDM, 64QAM, Adaptive Coding and Modulation

· Ka band 

· USAT (Ultra Small Aperture Terminal between 0.4 - 1.2 meter)

· IP Based Satellite Services

	Republic of Korea
	· On board processing
· Multi-beam control

	Marshall Islands
	Bandwidth is increasing and competition is increasing making

subscription costs economical. But reducing it further is better.

	TELKOM, Indonesia
	IP based satellite service< IP based satellite service >

	TOT, Thailand
	Support IPV6, Mobile Antennas, Smaller Antenna


	Q. B-4.4)   In your opinion, what are the technical requirements of modern satellite applications? Please describe:  

	Australian Broadcasting Corporation, Australia
	· Increased throughput

· More robust against interference

· Increased number of channels per transponder

· Increased spectrul efficiency by improving modulation and coding

· Improved earth station radiation pattern envelope to reduce susceptibility to interference

· Increased coverage area for transmitter

· Smaller/lighter antenna dish

· Signal processing capability on board

	ASIASAT, Hong Kong
	    Modern satellite applications have to be more than new applications, it also have to be more reliable and flexible than traditional services. 

	Indonesia 
	· On board processing

· High Power multiple spot beam

· High Order of Digital Modulation

· Adaptive Coding and Modulation

· Satellite Lifetime (>15 years)         

	Republic of Korea
	· High speed data transmission 

· Adaptive power control

· Adaptive beamforming

	Marshall Islands
	It requires a lot of bandwidth at the same time economical.

	TELKOM, Indonesia
	Life long satellite more than 15 year<Life long satellite more than 15 year>

	TOT, Thailand
	Higher reliability and stability, Higher Speed Uplink and Downlink, Error Correction, Self Recovery, Dynamic Power Against Rain and interference
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