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1. Background Briefing

1.1 Status-quo of the country
The People's Republic of China is situated in the Eastern Hemisphere, located in the eastern part of Asia facing the Pacific Ocean on the east, the total area of the country is about 9.6 million square kilometers, corresponding to 6.5% of total land areas of the world. The length of its coastal lines is over 18000 Km. China is a unified country with many nationalities (altogether 56 nationalities), and Han nationality is by far the biggest nationality (about 94% of the total population). China consists of 23 provinces, 5 autonomous regions and 3 directly jurisdicted metropolitans. China’s topography is high in the west and low in the east, the topography is of diversity and complexity. The percentages of the various topographies in China are: 33% mountains, 26% plateaux, 19% basins, 12% plains and 10% hilly lands.

China is of vast expanse and abundant produces. China is rich in such resources as water, creatures, minerals and geothermy etc.. There are over 100 million hectares of cultivated lands, 319.08 million hectares of grasslands (available area of 224.34 million hectares) and 115.25 million hectares of forests in China. The forests cover 12% of  total territory.

China is the most populated country in the world. China’s population is over 1.25 billion by the end of 1999. But the population in various places are distributed very unevenly with dense population in the eastern part especially over 300 persons per square kilometer in the coastal areas, while with the sparse population in the western part, just over 40 persons per square kilometer. 

China’s national economy has been developing at fairly high speed, and its reform and opening policy has yielded a prominent results and great achievements during Ninth Five-year Plan period. GDP of the first two years in this period exceeded 8% annual increase, 7.8% and 7.1% GDP annual increase were obtained respectively in 1998 and 1999 with lower CPI. 1999 GDP valued at 8,319 billion yuan (RMB) i.e. over 1000 billion USD and CPI 2.9% lower than that of 1998. China is pushing forward its modernization programs in industry, agriculture, national defense and science & technology vigorously. High-tech enterprises are springing up everywhere in China. Especially China’s telecom and information industry growth rate has surpassed that of GDP for many consecutive years. The rapid development of information industry has enormous and favorable impacts on all the other industries and contributes a great deal to the national economy.

1.2 Administration and operating agencies for telecommunications

1.2.1 Ministry of Information Industry

The Ministry of Information Industry was founded on March 31, 1998 with merger of former MPT and MEI. MII is a functional department under the State Council governing the information industry. It executes many government’s functions, hereby citing some major functions as follows: It formulates the government’s development strategy, guidelines, policies and overall plans of the nation’s information industry; and it exercises supervision and control over telecom and information service markets to ensure fair competition and universal service. It stipulates laws & regulations and issues administrative rules and supervises the enforcement of laws & regulations. It establishes technical policies & standards for the manufacturing industry of electronic and IT products, the communication industry and the software industry as well as for radio ad TV transmission networks. It formulates tariff policies for information industry and development plans for the informatization of national economy. It takes charge of the nationwide distribution and management of such public communications resources as radio frequencies, satellite orbit positions, communication network numbers, domain names and addresses, and regulates radio frequencies, and implements licensing system etc. MII also supervises the State Post Bureau as authorized by the State Council.

The Ministry has 9 departments and 4 bureaus: General Office, Department of Policy and Regulation, Department of Planning, Department of Science and Technology, Department of Enterprise Restructuring and Operation, Telecommunications Administration Bureau, Department of Financial Regulation and Clearing, Department of Electronic and IT Products, Bureau of Military Electronics, Department of Informatization Promotion, Bureau of Radio Regulation and  Department of External Affairs and Department of Personnel.

1.2.2 China major telecom operators

China Telecommunications Corporation is the largest telecom enterprise in China. It has had nearly 110 million fixed telephone subscribers by the end of 1999. The voice, data, fax and other telecom services are offered in its public telecom networks and IP phone & data services are provided in its Internet. China Mobile Communications Corporation solely operates various mobile services, possessing roughly 94.5% of GSM mobile communication market.

With the approval by the State Council, the United Telecommunication Co. Ltd. (the abbreviated form of the name is Unicom) was formally founded on July 19th, 1994 which was jointly launched by Ministry of Electronics Industry, Ministry of Electrics Industry and Ministry of Railways, Unicom is an independent economic entity with legal personality, under the industry management of MPT in terms of Telecom business. 

China United Telecom (Unicom) Corporation operates mobile business, possessing 5.45% of GSM mobile communication market and 3.25 million GSM subscribers and 6771 base stations at the end of August 1999, and also operates radio-paging services, possessing most majority of radio-paging market share, and operates Internet services as well. Jitong Communications Corporation operates data services and Internet services in its network. 

1.3 Status-quo of China’s communications development

Since 1990s, China has accelerated the process of telecom reform and opening to the outside world. China’s telecom industry has leapt from the take-off stage to high-speed development period. The official telecom statistics published at the end of 1999 shows: The total number of China fixed network subscribers and mobile communication subscribers have reached 110 million and 43.24 million respectively; the total capacity of office exchanges has reached 17.10 million lines; and e-mail subscribers has amounted to 35.6 million. The statistics issued at the end of 1999 shows: The total number of public telephones has reached 3.008 million: the total capacity of automatic toll exchanges has increased to 4.928 million circuit terminals, up 2.1%; and the total number of toll service circuits has reached 1.75 million circuits. The total length of fiber-optic cables reached 949,632 sheath kilometers, up 30%, and the total number of DDN ports was 484,665, up 28.9%. The high-speed tandem platform is provided for the domestic Internet. The overall operational quality of telecom network has been bettered and all the targets laid down for 1999 have been met.

Rapid development of China telecom industry has turned out the remarkable rise of penetration rates: China national penetration rate of fixed telephones has grown to 13 telephones /100 inhabitants and penetration rate of main lines has increased to 8.64 main lines/100 inhabitants. And the penetration rate of mobile telephones has been 3.50 handsets/100 persons by the end of 1999. The urban telephone penetration rate has reached 28.4 phones/100 persons. The governments at all levels attach importance to the gradual realization of the goal of universal telephone access service, 79.8% of rural administrative villages enjoyed phone access service. The total number of rural telephone subscribers reached 34.179 million, up 43 %. The number of urban and rural public pay phones has reached 3 million. In order to improve telecom network capacity and communication service quality in rural areas, SPC switches, pair-gain systems, wireless access system, microwave systems etc. are equipped in rural network, even satellite system will serve some part of remote areas in the future. The universal telephone access service level in the eastern rural areas with developed economy has approached that of urban areas.

Table 1.1  Development of  Major Telecommunication Capabilities of China


Unit
1995
1996
1997
Growth rate of 1997 over 1996 
Average annual growth rate

1992-1997 (%)
End of  1999

Total capacity of  urban and rural telephone exchanges
Million lines
86.527
108.251
128.685
18.88
34.83
175.379

The share of SPC exchanges
Million  lines
81.414
104.682
125.051
19.46
68.36
174.146

Total capacity of office exchanges
Million lines
72.036
92.912
112.692
21.29
43.44
158.531

The share of local telephone exchanges
Million  lines
54.563
69.237
84.068
21.42
45.10
112.355

Capacity of SPC exchanges
Thousand lines
71430
92614
112447
21.41
64.82
158.388



Capacity of mobile telephone exchanges
Thousand lines
7967
15363
25857
68.31
124.54
80636.6

Capacity of digital mobile telephone exchanges
Thousand lines
1178
5592
14010 
150.54
410.99
67339.6

Capacity of automatic toll exchanges
Thousand circuit terminals
3519
4162
4368
4.95
52.94
4927.7

Toll circuits
Thousand
736
998
1146
14.83
37.40
1781

The share of digital circuits
Thousand
678
965
1139
18.03
59.89
1763

Total length of toll optical cable
Thousand kilometers
108
133
155
16.54
61.75
279.514

Telephone main lines
Million 
40.706
54.947
70.310
27.96
43.71
108.807

Mobile telephones
Million 
3.629
6.853
13.233
93.10
136.99
 43.238

1.4 China’s communication development policies 

The sustained and rapid development of China’s communication undertaking has been benefited from macro environment of reform and opening-up as well as economic growth. In the practice of past decade’s reform and development, we have adopted a series of policies for effectively promoting the development in accordance with China’s state situation and actual conditions of communication industry: 

· The Chinese government has attached great importance to the development of communication undertaking and regard it as a prerequisite for economic growth and opening to the outside world, and has rendered policy support and tried every means to protect and promote the communication development. The governments at various levels have considered local communication infrastructure building-up as their own duties, therefore they provide a necessary condition and guarantee for telecommunication construction and organize people from all walks of life to support telecom sector in the construction of communication networks;

· The overall plan of communication development has been worked out so as to ensure the coordinated telecom development in the whole country. The priority is given to meeting the fast growing communication demands in the eastern coastal regions and urban areas, and at the same time, attention has been paid to the solution of communication development problem in vast middle and western regions of less developed economy. The transmission and switching, toll as well as local, of telephone and new services within telecom networks should be developed in a coordinated way;

· The concerted efforts should be made in building up a complete and uniform state public communication network, meanwhile the support should be given to other sectors’ establishment of necessary private networks on the basis of needs as a supplement to the public networks;

· Business licensing systems are implemented for opening domestic new telecom service market and some portions of radio mobile communication service market and competition mechanism has been introduced; Opening the market of communication equipment and licensing system is implemented for connecting customer terminal equipment to the network, open tendering at home and abroad for major network equipment is expanded; at the same time, opening communication construction market so as to speed up the construction;

· Graded accounting and graded administration are implemented within the communication enterprises, and on the premise of guaranteeing necessary centralization & uniformity and command & dispatch within the entire network, the rights for autonomous business operations are transferred to the communication enterprises in order to let them assume the responsibility of communication construction and business operation  for their serving areas, and the employees’ interests and business outcomes are bound together;

· With the support of state policies, telecom construction funds are raised by communication enterprises through multi-channels to ensure the necessary telecom investment intensity. Communication enterprises should improve economic effects, and strengthen their own accumulations and development abilities through improving business management and lowering the costs of construction and operation; on this basis, loans and rentals at home and abroad should be fully utilized; the initial telephone connection  fee shall be charged following the state approval;

· Relying on science & technology progress and adoption of new technology from high starting point and modernization of communication networks should be accelerated; the qualified staffs’ fostering should be effectively carried out so as to gradually set up a high quality communication force in the fields of construction, maintenance,  business  management and research & development;

· Adhere to opening to the outside world and actively introduce advanced equipment, technologies and capitals from abroad, employ the advanced business management experiences, and strengthen friendly cooperation and exchange with various countries in the world in the communication domain.

The above-mentioned communication policies have taken shape and developed in the practice of reform and opening to the outside  world. The practice in the great development of China’s telecom undertaking has indicated that these policies and measures tally with the actual situation in China and yield good results. The situation about China’s communication industry will still change continuously with the in-depth reform of state economic system and gradual establishment of socialist market economy system. The telecom sectors should not only adhere to the past proven-effective policies with China’s characteristics, but also carry out the earnest study on macro communication environment and employ the experiences of other countries for reference and lose no time in pushing forward the reform in communication industry and accomplish the transformation from extensive to intensive operation so as to meet the needs of greater development of communication undertaking.

2. Telecommunication networks and services

2.1 Telecom network development

2.1.1 Communication capability

China’s total capacity of telephone exchanges has reached 160 million lines by the end of 1999, the network scale ranks the second in the world. By the end of 1998, all the cities above the county level have installed digital SPC exchanges and 99.8% of the overall network has become digital. As of end 1999, the total number of long distance circuits has reached 1.757 million, almost all the long distance circuits have become digital. The total capacity of toll automatic switches has reached 4.83 terminal lines and the total mobile switching capacity has reached 43.31 million subscriber lines. By the end of 1999, there have been 1,781,084 toll service circuits, 158.531 million lines of office telephone exchanges and 67.34 million lines of mobile exchanges and 1,827,999 GSM digital mobile communication channels and 315,239 analogue mobile communication channels respectively. The interconnected nationwide public multi-media communication network was basically completed with the bandwidth of the international gateway of the public Internet extended to 177 MHz and the 155 MHz broadband backbone ATM network in place which links up all the provincial capital cities.

2.1.2 Satellite communications

By 1995, China has had seven type A standard earth stations for satellite communications, and one Intelsat T&TC (Tracking and telemetering control) and standard reference station, over 9000 international satellite circuits have been established with 48 countries and regions; there had been 21 earth stations in the provincial capital cities, providing 7500 circuits, thus China’s domestic satellite communication network is of a comparative scale.

China’s VSAT services are also developing rapidly. In 1988, China began to adopt VSAT satellite communication technology. By 1995, P&T sectors had completed VSAT public communication systems with 700 VSAT stations and over 1000 circuits, providing VSAT communication services for the remote areas in Tibet, Sichuan, Guizhou, Yunnan and Guangxi. Meanwhile the sectors of coal, petroleum and banking have also set up their own private VSAT satellite communication networks. At present, nearly 10 thousand VSAT stations imported from a dozen of foreign companies have gone or plan to be going into operation.

During 1998, China Telecom continued to build up 15 new satellite earth stations and expanded existing 23 satellite earth stations, thus greatly enhancing the capability of satellite communication network. China domestic circuit terminals totaled 50,000 before the end of 1998. China international satellite communication services were opened to some other Southeast Asian and European countries in 1998. China Satellite business revenue has turned out 342 million yuan (RMB) by end 1999. 

2.1.3 Construction of international fiber optic cables

China began to invest and take part in the construction of international fiber-optic cables in 1989, and China-Japan submarine fiber-optic cable construction was completed at the end of 1993. China-Korean submarine fiber-optic cable was commissioned in February 1996. With the joint efforts made by China and the relevant parties, the Trans Asia-Europe land fiber-optic cable (TAE) was put into operation on October 14,1998 after 5 year construction. In addition, the FLAG international submarine fiber-optic cable with China participation and investment has also been commissioned.

2.1.4 Construction of supporting networks

China has set up No.7 signaling networks covering the capital cities and relatively developed regions. As of end 1998, a nationwide SS7 network with 19 pairs of HSTPs began to take shape and signaling links in mesh network accounted for 80% of the total such links and carry a variety of services such as intelligent network etc. A digital synchronization network in 31 provincial cities independent of the service networks has been built up, capable of providing high accurate and highly reliable clock to various digital systems, and intra-provincial digital synchronization networks have also begun to take shape.

China Telecommunications Corporation had set up and put into operation some 300 local telecom management networks serving for 92 % of the existing local networks by the end of 1998. The long distance PDH transmission management network was basically established and the construction of SDH sub-networks with three types of equipment related to SDH transmission management network was completed in 1998.

2.2 The development of telecom services
2.2.1 Overall level of telecom services

With an addition of 21.386 million local subscribers in 1999, the total number of local subscribers has reached 108.807 million with 74.628 million urban telephone subscribers and 34.179 million rural telephone subscribers. At the end of 1999, the mobile subscribers increased by 17.955 million and the total number of mobile subscribers has increased to 43.238 millon, ranking the third in the world. By the end of 1999, there have been 0.268 million subscribers of DDN service and 6.02 million EDI subscribers, and there have been 1.198 million subscribers served by 169 multimedia network and 168,135 N-ISDN service subscribers. China Internet subscribers have amounted to 8.9 million and there have been 35.60 million E-mail subscribers (with 26.70 million free e-mail subscribers included) and 43.24 million mobile subscribers respectively.

And by the end of 1999, telecom service revenue has amounted to 243.3 4 billion yuan (RMB), up 21.1 %. 

The diagrams on pages 258,259, 260 and 261 shall be deleted. Table2.1 on page 259 is updated with the table 2.1 below.

Table 2.1 Development of telecom services


Unit
1995
1996
1997
Growth in 1997 over 1996 (%)
Annual growth rate from 1992 to 1997 (%)
End of  1999

Total telecom turnover
Billion

RMB yuan
87.56
120.87
162.9
34.8
48.4
243.34 

Long distance telephone
Billion
10.14
12.74
15.78
23.9
40.6
20.039

Domestic long distance telephone
Billion
9.7
12.24
14.97
22.3
41.2
19.42

International calls and calls to and from HK, Taiwan and Macao
Million
410
500
810
62.0
32.3
618.921

Number of local telephones
Million
40.706
54.947
70.31
28.0
43.7
107.371

Number of local subscribers
Million
32.636
42.778
52.444
22.6
41.6
108.807



Residential telephones
Million
29.098
41.319
54.638
32.2
61.7
88.335

Public Pay Phones
Million
0.85
1.373
1.939
41.2
87.4
3.008

Mobile telephone subscribers
Million
3.629
6.853
13.233
93.1
137.0
43.238

Radio paging subscribers
Million
17.392
25.362
29.690
17.1
68.0
47.176

Packet switching subscribers
Thousand
28
56
85
51.8
_
108

E-mail subscribers
Thousand
6.068
10.098
15.246
51.0
_
35.600

Videotext subscribers
Thousand
2.487
1.987
2.246
13.0
_
This statistic is cancelled.

EDI subscribers
Thousand
_
0.113
0.204
80.5
_
0.602

Digital Data subscribers
Thousand
17
51
111
117.6
_
268

Note: 1 US dollar = 8.28 Yuan (RMB)

2.2.2 Service criteria

In recent years, China’s mobile communication services and networks have been developing at the fastest speed. China mobile communication networks and mobile services are operated by two corporations i.e. China Mobile Communications Corporation (separated from China Telecom in later 1999) and China Unicom Corporation. China Unicom started GSM operation in June 1998, its digital mobile telephone network has covered 149 cities (including some just completed mobile networks and trial operated mobile networks). By the end of 1999, the total number of mobile subscribers has grown up to 43.238 million; the total number of digital mobile telephone subscribers has reached 38.289 million (33.077 million owned by China Mobile, 52.12 million owned by China Unicom). The amount of China mobile calls within 1999 has reached 65.7 billion (60.87 billion for China Mobile and 4.83 billion for China Unicom). In 1999, mobile communications yielded 71.32 billion yuan with 56.44 billion yuan by China Mobile Communications Corporation and 14.98 billion yuan by China Unicom. China mobile communication network has covered all the prefecture-level cities and 96% county towns with 43.238 million mobile phone subscribers by the end of 1999. The nationwide mobile communication intelligent network (IN) phase II expansion project has been completed in January 2000. This mobile IN network has launched automatic roaming prepaid service in 13 provinces covering over 150 cities and 4 million subscribers.

China radio- paging business has been developing very fast, especially in urban areas. There are a lot of radio-paging stations all over the country. The major radio- paging operators are China Telecom and China Unicom. China Telecom enjoyed an increase of 8.14 million new radio-paging subscribers, making the total up to 37.83 million at the end of 1998. China Unicom enjoyed an increase of 1.3 million new users, making the total up to 2.02 million. By the end of 1999, the total number of radio-paging subscribers has reached 47.17 million. 

2.2.3 Mobile communications

In recent years, China’s mobile communication services and networks have been developing at the fastest speed. China mobile communication networks and mobile services are operated by two corporations i.e. China Mobile Communications Corporation (separated from China Telecom in later 1999) and China Unicom Corporation. China Unicom started GSM operation in June 1998, its digital mobile telephone network has covered 149 cities (including some just completed mobile networks and trial operated mobile networks). By the end of 1999, the total number of mobile subscribers has grown up to 43.238 million; the total number of digital mobile telephone subscribers has reached 38.289 million (33.077 million owned by China Mobile, 52.12 million owned by China Unicom). The amount of China mobile calls within 1999 has reached 65.7 billion (60.87 billion for China Mobile and 4.83 billion for China Unicom). In 1999, mobile communications yielded 71.32 billion yuan with 56.44 billion yuan by China Mobile Communications Corporation and 14.98 billion yuan by China Unicom. China mobile communication network has covered all the prefecture-level cities and 96% county towns with 43.238 million mobile phone subscribers by the end of 1999. The nationwide mobile communication intelligent network (IN) phase II expansion project has been completed in January 2000. This mobile IN network has launched automatic roaming prepaid service in 13 provinces covering over 150 cities and 4 million subscribers.

China radio- paging business has been developing very fast, especially in urban areas. There are a lot of radio-paging stations all over the country. The major radio- paging operators are China Telecom and China Unicom. China Telecom enjoyed an increase of 8.14 million new radio-paging subscribers, making the total up to 37.83 million at the end of 1998. China Unicom enjoyed an increase of 1.3 million new users, making the total up to 2.02 million. By the end of 1999, the total number of radio-paging subscribers has reached 47.17 million. 

2.2.4 Data communications 

China telecom public packet switched network (CHINAPAC) was completed and launched into operation in September, 1993. By the end of 1996, CHIANPAC will have covered over 2200 cities and counties throughout the country with the total capacity of 0.12 million ports and will have gateways to 44 packet switched networks in 23 countries and regions. CHINAPAC is characterized of high line utilization rate, heterogeneous protocols support and interworking of various types of terminals and high network security and distance-independent communication tariffs etc., CHINAPAC is widely used by the banking services, governments, enterprises and commercial sectors etc. and is a technically matured basic data communication network with perfect functions and broad coverage area..

China public digital data network (CHINADDN) was completed and went into operation in October 1994. In 1998, CHINAPAC network and CHINADDN network have covered all prefecture-level cities and over 2000 county towns and some rural towns. By the end of 1999, there have been 108,000 packet switching subscribers and 239,490 packet switching node ports; 268,000 DDN subscribers and 484,665 DDN ports, 23,743 frame relay subscribers and 18,420 frame relay ports, 168,135 N-ISDN subscribers, and 169 public multimedia network consumer subscribers have reached 1.198 million, up 43.3 %. Wireless data services have already gone into service in China.

2.2.5 New telecommunication services

Along with the stable growth of China national economy and the fast development of key telecommunication infrastructures such as mobile network, Internet network and intelligent network, a host of new telecommunication services are springing up at a quick pace. EDI service is gradually being replaced by E-commerce business. Many new telecom services have gone into service. With the approval of MII, IP phone services have been provided by China Telecommunications Corporation, China Unicom and Jitong Communications Corporation in 14 provincial capital cities (including Beijing, Shanghai, Tianjin).

In recent years, China Internet has been developing rapidly, E-mails are sent via Internet easily, the number of e-mail subscribers has rapidly increased to 35.60 million by the end of 1999..

China public fax store and forward service network (CHINAFAX) has covered all provincial capital cities. By the end of August 1999, the number of CHINAFAX subscribers reached 4,657.

The videoconferencing network has covered all the provincial cities and linked prefectural cities, several dozens of videoconferencing systems have been put into services in municipalities and all provincial capital cities for convening nationwide and provincial & municipal videoconferences.

China intelligent network (IN) networks first offer billing card calling (300) service, freephone call (800) service and VPN (600) service, and then IN networks offer Centrex (WAC), UPT, VOT and MAS services etc. By the end of 1999, IN network has covered all the provinces and autonomous regions except Tibet, and 300 telephone card service and 800 freephone service were available in 30 provinces with exception of Tibet. More and more customers use 300 telephone card service and subscribe to 800 freephone service.

China has already completed construction of domestic and international ISDN networks and has added ISDN functions into PSTN. By the end of 1998, N-ISDN had offered integrated voice, data and image services along normal telephone lines with long distance inter-networking realized in 25 provincial capital cities, and 25,533 subscribers have accessed to domestic N-ISDN. By the end of 1999, there have been 168,135 N-ISDN subscribers (only 25,060 N-ISDN subscribers at the end of 1998). The broadband multimedia network has already gone into service. 

The main new telecom services are listed below, which have been provided in intelligent network, data communication network, Internet network, mobile communication network and ISDN network.

(1) Intelligent network services:

 Phone card services (200 service and 300 service), freephone service (800 service), virtual private network (VPN) service and wide area Centrex service (WAC service) etc.

(2) Data communication services:

`X.25 packet data network service, digital data network services, frame relay network service and electronic data interchange (EDI) etc.

(3) Internet services: 

Internet access, IP phone, Internet web hosting, 163 ChinaNet access, 169 China public multimedia information network services, ISP service and electronic commerce etc.

(4) Mobile communication services:

 900 MHz GSM telephone service, 800 MHz CDMA mobile communication service, Short message service, prepaid card service, voice mail service and wireless data service etc.

(5) ISDN (narrow-band & broadband ISDN) services and other services: 

High speed data transmission; connections between remote workstations and LANs as well as interconnection of multi- LANs; multimedia workstation service; high speed image transfer service; videoconference; access to information databases; computer LAN/WAN interconnection; frame relay; videophone service; electronic financial & banking service; video-on-demand service; remote learning and tele-medicine services etc.
2.2.6 International telecom services

So far, China telecom carriers have opened new international telecom services such as IDD operator service and freephone service, telephone credits, N-ISDN, radio, cellular mobile telephone international roaming and high speed digital private line services. By 2000, China will have completed the modernized telecom network with telecom capability of operating international telephone services, international intelligent services and international integrated services, and interworking with the global and regional fibre-optic cable systems.

As of the end of 1998, China had direct communication links with 87 carriers of 72 countries. N-ISDN interoperability was realized with 11 countries and regions. China international telephone call duration within first 8 months of 1999 has reached 385.3 million minutes. The international 800 (ITFS) was extended to 21 countries and regions; the Global 800 (UIFN) accessible from 13 countries and regions; and international roaming was realized of the GSM network of China Telecom with 60 GSM operators in 38 countries and regions.

By the end of 1998,China had been connected by N-ISDN with Japan, USA, UK, Germany and Singapore etc. via 3 international gateways. By the end of 1999, international ISDN service is provided between China and 9 countries and 2 regions such as USA, Japan, Germany, France, Australia and Singapore etc.

2.3 Experience and problems for introducing new services

A world-known achievement has been made in the development of China’s telecommunication undertaking, many excellent experiences deserve sum up. MII of China persists in unity, integrity and sophisticatedness and unified planning,  system and construction, thus playing a directive role in the development of telecommunication undertaking. The various administrations and special bureaux have accumulated a lot of good experiences. Some typical experiences are listed as follows:

· Clear-cut objectives and methods formulated. Some telecom administrations put new services development into annual target of telecom operations, 8 to 10 development or roll-out items are put forward each year and personal accountability is implemented according to assessment method for economic responsibility(up to bureaux), and award methods for new service development and preferential method for key customer to use new services are laid down. The six types of new services such as voice, data, text, video(image), mobile and intelligent services have been developed fairly successfully; 

· Restructuring, speciality management, division of work for responsibility. In order to accelerate the development of new services, new service operating mechanism is rearranged so as to solve the problem of repetitive construction and mutual rivalry for interests. The special service companies have been established to carry out special service development and operational management, for example,  information industry company limited, integration department for intelligent systems and audiotex company operate and manage data and image communications,  intelligent building construction and audiotex services respectively; 

· Market research and prediction, and opportune development. The success or failure of a new services to a certain extent depends upon prior market research and prediction. Therefore, the role of market prediction department should be fully played. Before developing each new service, the prediction report should be submitted to the leaders for their decision-making; 

· Competition introduction and enhanced management. The monopoly of new service by telecom administrations has become historic situation due to the reform of telecom system and partial competition of services. Facing the competitive situation, all the telecom administrations take the road of mutual compliment of advantages and joint construction with increasing market share occupancy as their goal. The joint entities have been set up for opened services such as radio paging, VSAT, EDI etc, good results have been obtained due to multiparty participation and joint development on the basis of P&T as main force. 

· Enhanced marketing, application roll-out. At beginning, subscribers know very little about new services for time being, it is necessary to make extensive propaganda about new services. P&T administrations propagate new telecom services and new technologies in the age of information on the occasions of World Telecom Day, municipal communication construction leading group meeting and various expositions or consultative meetings.

· More and more ISPs are engaged in Internet services in China due to ever-growing computers access to networks and with the merits and features of various Internet services, e.g. low communication fees, large content acquisition and many useful applications etc., so the number of Internet subscribers is soaring in China .

The main problems for China to introduce new services are as follows: Introduction of technical equipment lacks global coordination because China’s communication equipment market is a multi vendor market, thus bringing about the difficulties for interconnection and interworking between various platforms and second development of new services. 

There are problems for introducing new telecom services. For instance, the propaganda for introducing some new telecom services has not been well done, thus many customers fail to understand the applications and features of the new telecom services. Such poor propaganda and promotion of new telecom services produce the negative effects on the new telecom service introduction and development as well as on the service revenue etc.

3. Current network development

3.1 Overview

The principle of network development is to take the development of telephone service and new telecom services as the keynote. The enhancement of comprehensive communication capacity of the entire network and improvement of network technological level and adoption of new technologies are regarded as focal points of development. China has been developing telephone network, data communication network, mobile communication network, Internet network & platform and intelligent network vigorously. China Internet and broadband multi-media networks are currently developing at very fast speed. China has set up various supporting networks and strong high-rate platform for China Internet. The internationally advanced DWDM optic communication technology has been introduced in all the capacity-expansion projects for 12 fiber optic trunk cables. As of end 1998, the total length of trunk fiber optic lines for long distance and local networks totaled 680,000km, of which 170,000km for long distance. China communication network is able to provide huge information channels and reliable communication platforms for the state economic information networks. China has built up a public multimedia communications network, and 155 MHz broadband ATM backbone network has been in place which links up all the provincial capitals.
3.2 Public Switched Telephone Network (PSTN)

China PSTN structure is composed of three level networks. No.1 level network is the nationwide backbone network from the capital Beijing to all the provincial capitals and 4 municipalities. No.2 level network refers to all the intra-province backbone networks reaching to their prefecture-level cities. No.3 level network is composed of all local networks (322 local networks in total) from prefecture-level cities down to county towns and many rural administrative villages. China’s PSTN network scale stands at the second largest in the world, with total switching capacity of 160 million lines.

3.3 China Internet network

Starting from 1995, ChinaNet and China Golden Bridge Network (GBN) can directly get access to the international gateway to provide commercial services. At present, 6 major Internet networks’ commercial business operations have been approved by the State Council in China: ChinaNet, Cernet (China Education and Research Network),CHINAGBN and CSTNet (China Science & Technology Network), UNINET and CNCNet Statistics announced on January 19, 2000 show that China overall international gateway capacity for Internet services has reached 351Mb/s, connecting to the United States, Canada, Australia, UK, Germany, France, Japan and Korea etc. ChinaNet is the largest Internet operated by China Telecom with the capacity of 291Mb/s, and CHINAGBN with 22Mb/s, UNINET with 20Mb/s, CSTNET with 10Mb/s and CERNET with 8Mb/s respectively. And the Internet customers in China have been growing rapidly from 100,000 at the end of 1996 up to 8.90 million by the end of 1999, and this figure is expected to reach 32 million by 2002. As of the end of 1999, over 300 Internet service providers (ISP) have operated Internet services in China. 48,695 registered domain names, 15,153 WWW. Sites and 2300 registered web sites of governments at various levels have been used in China Internet business, with 3.50 million computers access to China Internet network.. The four communication corporations (China Telecom, China Unicom, Jitong Communications Corporation and China Netcom Corporation) have been approved by the State Council to offer various Internet and IP phone services etc.
3.4 Toll trunk transmission networks

China’s toll transmission network is currently divided into two classes: interprovincial trunk network and intraprovincial toll transmission network, having several characteristics as follows:

· The transition from analogue transmission system to digital transmission system has mainly been completed. Both high-capacity transmission system and digital transmission system for toll service circuits account for over 99%, the analogue to digital transition has in the main been completed;

· The structure of network is changing, the interprovincial trunk network is in transition from tree-type network to grid network, while intraprovincial ring-type or linear-type digital two level trunks have been built up in some regions;

· During the “Eighth Five Year Plan” period, PDH systems were vigorously developed both in interprovincial network and intraprovincial network, thus formed the toll transmission network with PDH equipment as main body. During the “Ninth Five Year Plan” period, SDH systems have been launched into operation in a large scale. SDH and PDH systems are compatible and coexisting by the year 2000. In order to facilitate the toll transmission network’s transition from PDH to SDH, the expansion of fibre optic cable systems, upgrading and updating of equipment will progressively deploy  SDH equipment, except for those PDH systems used on already laid optical cables and already commissioned PDH equipment.

Due to the uniform construction of fibre-optic toll trunk cable networks in China, over 90% of prefectures and cities will be served by fiber optic trunk cable network, and SDH target network will ultimately form the three-level structure, Level one and Level two toll trunk networks will be combined into a single toll backbone transmission network. 

In order to enhance the security of network, China’s toll trunk transmission network will utilize many kinds of communication means with fibre optic cables as main means and satellite and digital microwave systems as auxiliary means. 

By the end of 1998, China had basically completed the 8 vertical and 8 horizontal fiber-optic trunk lines linking 31 provinces, municipalities and autonomous regions nation-wide. The total length of fiber-optic cable lines in China has reached 1 million kilometers, among which 0.2 million kilometer long distance fiber-optic trunk lines and 5000 kilometer long distance fiber-optic trunk lines built by Unicom. SDH network has reached 31 cities above the provincial capital level, and intra-province SDH networks also begin to take shape. Seven digital SDH microwave trunk projects were completed in 1998. The total length of fiber-optic cables has reached 949,632 Km sheath kilometers by the end of 1999. The total length of digital microwave links has reached 69,000 kilometers by the end of 1999.

3.5 Digital synchronization networks

The digital synchronization network of China Telecom consists of the HSTPs, LPRs and BITSs. The first and second phases of such network construction project have been completed, thus 31 provincial capital cities have built up their synchronization networks respectively, and the intra-provincial synchronization networks have begun to take shape.

3.6 Intelligent networks

China has its international intelligent network (IN) with 3 new international gateway exchanges for normal international telecom services and international IN services. China has combined its international IN network and domestic IN network. China’s national IN network consists of SSPs, SCPs, a SMP and a SCEP. China’s provincial IN networks have also been established in all the provinces and autonomous regions except Tibet.

3.7 Access networks
The total original section shall be deleted, and the following section replaces the original section: 

The majority of the access networks in China use local copper twisted pairs, and a few metropolis also employ a small amount of fiber-optic subscribers for supporting digital subscriber loop carrier (SLC) systems. Since the latter half of 1990s, especially from 1998 on, China has made a huge progress in the application of FTTC, FTTB and FTTH. The application of fiber-optic cables in access network has made a great headway in big and medium-sized cities and economically developed regions so as to promote informatization of national economy and video communications. Beijing, Shanghai and Guangzhou are the model cases in point. For example,, the application of FTTC and FTTB has also made a great progress in the telecommunication access networks. China has adopted advanced fixed ADSL or N-ISDN solutions, IP network, LANs and wireless access solutions (WLL) in local access networks. China has been vigorously accelerating FTTC, FTTB, FTTO and FTTZ construction with SDH and PON as the main transmission means in recent years and the years to come. 

4. Development targets of China’s telecommunication undertaking

4.1 Main targets for telecom industry development in the year 2000

Total turnover of telecommunication services: 260 billion yuan (RMB), up 21%

Total capacity of newly added fixed telephone switches: 20 million lines

Number of newly added fixed telephone subscribers: 18.50 million 

Number of newly added mobile communication subscribers: 25 million

Number of newly added data and multimedia communication subscribers: 7.1 million

Penetration rate of national telephones: 16 telephones/100 persons

Penetration rate of urban telephones: 29 telephones/100 persons

Percentage of administrative villages enjoying phone access service: 85 %

Production output of China-made SPC switches: 21 million lines

Production output of China-made mobile communication switches: 25 million lines

Number of China-made mobile handsets: 37 million.
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Contact point:
Mr. H. Jieping, Ministry of Information and Industry, China
tel: +861 0623 01580, fax: +861 0623 04374, email: ysguang@public.bta.net.cn
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