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Definition of Submarine Cable:

A submarine communications cable is a cable laid beneath the sea to carry communication between countries.

The first submarine communications cables carried telegraphy traffic. Subsequent generations of cables carried first telephony traffic, then data communications traffic. All modern cables use optical fiber technology to carry digital payloads, which are then used to carry telephone traffic as well as Internet and private data traffic. They are typically 69 millimetres (2.7 in) in diameter and weigh around 10 kilograms per metre (7 lb/ft), although thinner and lighter cables are used for deep-water sections.

As of 2003, submarine cables link all the world's continents except Antarctica.
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                                         Fig: Submarine Communication Cable 
Structure of Submarine Cable: 



A cross section of a submarine communications cable.
1 - Polyethylene
2 - Mylar tape
3 - Stranded steel wires
4 - Aluminum water barrier
5 - Polycarbonate
6 - Copper or aluminum tube
7 - Petroleum jelly
8 - 

fiber" 
Optical fibers

History of Submarine Cable:

Early History (Telegraph and Coaxial Cables)
 Trials
After William Cooke and Charles Wheatstone had introduced their working telegraph in 1839, the idea of a submarine line across the Atlantic Ocean began to be thought of as a possible triumph of the future. 

Morse" 
Samuel Morse
 proclaimed his faith in it as early as the year 1840, and in 1842 he submerged a wire, insulated with tarred hemp and India rubber,[2]

 HYPERLINK "http://en.wikipedia.org/wiki/Submarine_communications_cable" \l "cite_note-2" [3] in the water of New York Harbour, and telegraphed through it. The following autumn Wheatstone performed a similar experiment in Swansea Bay. A good insulator to cover the wire and prevent the electric current from leaking into the water was necessary for the success of a long submarine line. 

rubber" 
India rubber
 had been tried by Moritz von Jacobi, the Prussian electrical engineer, as far back as the early 1800s.

Another insulating gum which could be melted by heat and readily applied to wire made its appearance in 1842. Gutta-percha, the adhesive juice of the Palaquium gutta tree, was introduced to Europe by William Montgomerie, a Scottish surgeon in the service of the 

Company" 
British East India Company
. Twenty years earlier he had seen whips made of it in Singapore, and he believed that it would be useful in the fabrication of surgical apparatuses. Michael Faraday and Wheatstone soon discovered the merits of gutta-percha as an insulator, and in 1845 the latter suggested that it should be employed to cover the wire which was proposed to be laid from Dover to Calais. It was tried on a wire laid across the Rhine between Deutz and Cologne. In 1849 C.V. Walker, electrician to the South Eastern Railway, submerged a wire coated with it, or, as it is technically called, a gutta-percha core, along the coast off Dover.[

needed" 
citation needed
]
The first commercial cables
In August 1850, 

not exist)" 
John Watkins Brett
's 

 (page does not exist)" 
Anglo-French Telegraph Company
 laid the first line across the 

Channel" 
English Channel
. It was simply a copper wire coated with gutta-percha, without any other protection. The experiment served to keep alive the concession, and the next year, on November 13, 1851, a protected core, or true cable, was laid from a government hulk, the Blazer, which was towed across the Channel. The next year, Great Britain and Ireland were linked together. In 1852, a cable laid by the Submarine Telegraph Company linked London to Paris for the first time. In May, 1853, England was joined to the Netherlands by a cable across the North Sea, from Orford Ness to The Hague. It was laid by the Monarch, a paddle steamer which had been fitted for the work.

Transatlantic telegraph cable
Main article: Transatlantic telegraph cable
The first attempt at laying a 

cable" 
transatlantic telegraph cable
 was promoted by Cyrus West Field, who persuaded British industrialists to fund and lay one in 1858. However, the technology of the day was not capable of supporting the project, it was plagued with problems from the outset, and was in operation for only a month. Subsequent attempts in 1865 and 1866 with the world's largest steamship, the SS Great Eastern, used a more advanced technology and produced the first successful transatlantic cable. The Great Eastern later went on to lay the first cable reaching to India from Aden, Yemen, in 1870.

British dominance of early cable
From the 1850’s until 1911, British submarine cable systems dominated the most important market, the 

Ocean" 
North Atlantic Ocean
. The British had both supply side and demand side advantages. In terms of supply, Britain had entrepreneurs willing to put forth enormous amounts of capital necessary to build, lay and maintain these cables. In terms of demand, the vast colonial empire Britain held led to business for the cable companies from news agencies, trading and shipping companies, and the British government. Many of Britain’s colonies had significant populations of European settler’s, making news about them of interest to the general public in the home country. The submarine cables were an economic boon to trade companies because owners of ships could communicate with captains when they reached their destination on the other side of the ocean and even give directions as to where to go next to pick up more cargo based on reported pricing and supply information. The British government had obvious uses for the cables in maintaining administrative communications with governors throughout its empire as well as in engaging other nations diplomatically and communicating with its military units in wartime. Location of Britain’s territory was also an advantage as it possessed both Ireland and Newfoundland, making for the shortest route across the Atlantic Ocean (reducing cost significantly). A few facts put this dominance of the industry in perspective. In 1896, there were thirty cable laying ships in the world and twenty-four of them were owned by British companies. In 1892, British companies owned and operated two-thirds of the world’s cables and by 1923 their share was still 42.7 percent. 

Cable to India, Singapore, Far East and Australasia



Eastern Telegraph Company network in 1901

An 1863 cable to Bombay provided a crucial link to Saudi Arabia. In 1870 Bombay was linked to London via submarine cable in a combined operation by four cable companies, at the behest of the British Government. In 1872 these four companies were combined to form the mammoth globespanning Eastern Telegraph Company, owned by John Pender. A spin-off from Eastern Telegraph Company was a second sister company, the Eastern Extension, China and Australasia Telegraph Company, commonly known simply as "the Extension". In 1872, Australia was linked by cable to Bombay via Singapore and China and in 1876 the cable linked the British Empire from London to New Zealand.

Submarine cable across the Pacific:
This was completed in 1902–03, linking the US mainland to Hawaii in 1902 and Guam to the Philippines in 1903. Canada, Australia, New Zealand and Fiji were also linked in 1902. 
The North Pacific Cable system was the first regenerative (repeatered) system to completely cross the Pacific from the US mainland to Japan. The US portion of NPC was manufactured in Portland, Oregon, from 1989–1991 at STC Submarine Systems, and later Alcatel Submarine Networks. The system was laid by Cable & Wireless Marine on the CS Cable Venture in 1991.
South East Asia-Middle East-Western Europe Submarine Cable System:
On 14 February 1984, a consortium of 22 telecommunications administrations from 21 countries signed the agreement for the construction, operation and maintenance of  the  South-East Asia-Middle-East-Western Europe Submarine Cable System.

The Submarine Cable System has eight segments linking Singapore to France via Indonesia, Sri Lanka, Djibouti, Saudi Arabia, Egypt and Italy. At a length of about 13,000 km and costing over S$800 million, it is one of the longest submarine cables in the world.
The Submarine Cable System will be used to carry all types of telecommunications services including telephone, telex, telegram, data and facsimile. The submarine cables which are shielded from external interference, offer very high quality telecommunications services under all weather conditions.

Until 1985, except for trans-border telecommunications utilizing terrestrial land co-axial cable and micro-wave links, international telecommunications between East Asia, the middle East and Europe have depended almost entirely on satellite communications. The introduction of this submarine cable will, for the first time, provide an alternative telecommunications link for the countries in the Indian Ocean region. 

At Singapore it will be interconnected with existing submarine cables such as the ASEAN submarine cables which was completed in 1984 and future submarine cable systems planned in the region. Two other submarine cable systems which will be completed in 1986 are the Singapore – Hong Kong – Taiwan Submarine Cable System and the Singapore – Indonesia – Australia Submarine Cable System.

Through this four submarine cable systems and a sophisticated network of satellite communications, Telecoms is increasingly playing its role in delivering the information technology to the business community and the general public.
Category of Submarine Cable:
· Light Weight (LW)

· Light Weight Protected (LWP)

· 3. Light Weight Armoured (LWA)
· 4. Single Armoured (SA)

· 5. Double Armoured (DA)
· 6. Rock Armoured (RA)

Difference between Submarine & Ordinary land fiber optic Cable:

	                Submarine Cable
	    Ordinary Fiber Optic Cable

	Specially armoured to protect shark biting & other sea hazards
	Normal protection to lay in the convenient land environment

	Expensive
	Cheaper

	High capacity using DWDM technology
	Normally does not use multiplexing

	Carries multiple wavelengths, so less number of fibers are required.
	Normally carries only one wavelength, so many pairs of fiber are required.


SEA ME WE 1:

Djibouti          1984        250f

Djibouti           1986       100f

Indonesia          1986       140-350r

Saudi Arabia        1986     20-50h

Singapore           1986        10-75c

Sri Lanka            1986        5r75

Djibouti 1984 250f commemorates the signing of the agreement to install SEA ME WE 1

SEA ME WE:- South East Asia – Middle East Western Europe, a 13500 km (7275 nm) coaxial cable linking Singapore and France will landing at Indonesia, Sri Lanka, Djibouti, Saudi Arabia, Egypt and Italy.

Segment A:- Singapore – Indonesia 641 km with 70 repeaters laid by CS Vercors and manufactured by Submarcom. Opened  for service 15 November 1984. Capacity 1260 circuits.

Segment B:- Indonesia – Sri Lanka 2638 km with 223 repeaters, laid by CS Cable Venture and manufactured by NEC. Opened for service 31 December 1985. Capacity 1080 circuits.

Segment C:- Sri Lanka – Djibouti 4326 km long with 287 repeaters, laid by CS Vercors and manufactured by Submarcom. Opened for 31 December. Capacity 1080 circuits.

Segment D:- Djibouti – Saudi Arabia 1443 km with 108 repeaters laid by CS Cable Venture and manufactured by Standard Telephone & Cables Ltd. Opened for service 31 December 1985. Capacity 1200 circuits.

Segment E:- Saudi Arabia – Egypt 1293 km with 156 repeaters laid by CS Vercors and manufactured by Submarcom. Opened for service 31 December 1985. Capacity 2580 circuits.

Segment F:- Suez – Alexandria 390 km land line with 86 repeaters manufactured by Siemens. Opened for service 10 june 1986. Capacity 2100 circuits.

Segment G:- Egypt – Italy 1908 km with 190 repeaters laid by CS Vercors and manufactured by Submarcom. Opened for service 28 February 1986. capacity 2580

Circuits.

Segment H:- Italy – France 946 km with 99 repeaters laid by CS and manufactured by Submarcom. Opened for service 20 April 1986. Capacity 2580 circuits.

The complete cable was officially opened on 8 September 1986.

SEA ME WE 2:

 Djibouti        1991       130f

A 18000 km optic cable linking Singapore  and France with landings at Indonesia,Srilanka,India,Djibouti,Saudi Arabia,Egypt,Cyprus,Turkey,Tunisia,Algeria and Italy.
SEGMENT 1 Singapore-Indonesia 1040 km long with 8 repeaters laid by CS Vercors.the cable was manufactured by Alcatel Submarcom.

SEGMENT 2 Djibouti – Indonesia with branching units to provide links to India and Sri Lanka. Djibouti to India 3665 km long with 28 repeaters was laid by CS Cable Venture and manufactured by STC Submarine Systems.

Indonesia – India branching unit 5465 km long with 41 repeaters laid by CS Vercors. The cable was manufactured by STC Submarine Systems 1260 km and  Alcatel Submarcom 4205 km.

SEGMENT 3 Suez – Djibouti with a branching unit to Saudi Arabia 2760 km long with 20 repeaters laid by CS Global Sentinel and manufactured by Submarine System Inc (AT&T)

SEGMENT 4 Alexandria – Suez two land cables both passing through Cairo. Route 1: 400 km and Route 2: 470 km both manufactured by Alcatel Cable.

SEGMENT 5 France- Egypt with branching units to Algeria, Tunisia and Italy. Total length of all cable laid 3660 km with 31 repeaters all laid by CS Vercors and manufactured by Alcatel Submarcom.

SEGMENT 6 Cyprus – Egypt 600 km long with 4 repeaters laid by CS Global Sentinel. The cable was manufactured by Submarine Systems Inc.(AT&T)

SEGMENT 7 Turkey – Egypt 690 km long with 5 repeaters laid by CS Global Sentinel. The cable was manufactured by Submarine Systems Inc. (AT&T)




                     SEA ME WE 3

                           Macau                 1999       50a                 SEA ME WE 3

                                          1999        8p                    Souvenir sheet

A 40000 km fibre optic cable, opened for service 30 August 1999, linking the following countries (alphabetical order).

Australia, Belgium, Brunei, PR China, Cyprus, Djibouti, Egypt, France, Greece, Hong Kong, India, Indonesia, Italy, Japan, South Korea, Macau, Malaysia, Morocco, Myanmar, Oman, Pakistan, Philippines, Portugal, Saudi Arabia, Singapore, Sri Lanka, Thailand, Turkey, United Arab Emirates, United Kingdom, Vietnam.

Cable ships used to lay the cable were Agile, Cable Installer, Maersk Defender, Maersk Fighter, Fresnel, Fu Lai, Nexus, Leon Thevenin and Vercors

Manufacturers of the cable were Alcatel Submarine Networks, AT&T – SSI, KDD-SCS and Pirelli.

SEA-ME-WE 3:
SEA-ME-WE 3 or South-East Asia - Middle East - Western Europe 3 is an 

optics" 
optical
 submarine telecommunications cable linking those regions and is the longest in the world, completed in late 2000. It is operated by India's 

Communications" 
Tata Communications
 and 92 other investors from the telecom industry. It was commissioned in March 2000.

It is 39,000 kilometres (24,000 mi) in length and uses Wavelength Division Multiplexing (WDM) technology with Synchronous Digital Hierarchy (SDH) transmission to increase capacity and enhance the quality of the signal, especially over long distances (this cable stretches from North Germany to Australia and Japan).

According to the cable system network administrator's website, the system capacity has been upgraded several times. The cable system itself has two fibre pairs, each carrying (as of May 2007) 48 wavelengths of 10 Gbit/s.
Landing points



The route (in red) and landing points (numbered in black)

It has 39 landing points in:

1. Norden, Germany

2. Oostende, Belgium

3. Goonhilly, England, UK

4. Penmarch, France

5. Sesimbra, Portugal

6. Tetuan, Morocco

7. Mazara del Vallo, Italy

8. Chania, Greece

9. Marmaris, Turkey

10. Yeroskipou, Cyprus

11. Alexandria, Egypt

12. Suez, Egypt

13. Jeddah, Saudi Arabia

14. Djibouti, Djibouti


15. 
Oman" 
Muscat
, Oman

16. Fujairah, United Arab Emirates

17. Karachi, Pakistan

18. Mumbai, India

19. Cochin, India

20. Mount Lavinia, Sri Lanka

21. Pyapon, Myanmar

22. Satun, Thailand

Penang, Malaysia (Where it meets the 
23. 
(cable system)" 
SAFE
 and the FLAG cables.)

24. Medan, Indonesia

25. Tuas, Singapore

26. Jakarta, Indonesia

27. Perth, Australia

28. Mersing, Malaysia

29. Tungku, Brunei

30. Da Nang, Vietnam

31. Batangas, Philippines

32. Taipa, Macau


33. 
Water Bay" 
Deep Water Bay
, Hong Kong

34. Shantou, China

35. Fangshan, Taiwan

36. Toucheng, Taiwan

37. Shanghai, China

38. Keoje, South Korea

39. Okinawa, Japan
 Service disruptions:
In July 2005, a portion of the SEA-ME-WE 3 submarine cable located 35 kilometres (22 mi) south of Karachi that provided Pakistan's major outer communications became defective, disrupting almost all of Pakistan's communications with the rest of the world, and affecting approximately 10 million Internet users. 

On the 26 December 2006 this link severed, causing major disruption to internet services to and from the Far East. The cause of this was suspected to be a 

 Hengchun earthquake" 
magnitude 7.1 earthquake
 off the coast of Taiwan. It was stated that the link would take 3 weeks to repair. 

On 30 January, 2008 an apparent ship's anchor off Egypt's Alexandria coast is thought to have cut the newer SEA-ME-WE 4 cable, which is intended to provide redundancy, causing slow Internet connections and disruption to international calls to the U.S. and Europe from the Middle East and South Asia. Over 70 percent of the network in Egypt was down. Although central to India's largest carrier, Bharat Sanchar Nigam Limited, the deputy-director general of that organisation said "Only 10 to 15 percent of our connectivity with the international gateway faced problems".

On 19th December 2008, the cable was again severed, simultaneously with SEA-ME-WE 4, the FLAG FEA cable, and the GO-1 cable. 

SEA-ME-WE4:
South East Asia–Middle East–Western Europe 4 (SEA-ME-WE 4) is an optical fibre submarine communications cable system that carries telecommunications between Singapore, Malaysia, Thailand, Bangladesh, India, Sri Lanka, Pakistan, 

Arab Emirates" 
United Arab Emirates
, Saudi Arabia, Sudan, Egypt, Italy, Tunisia, Algeria and France.[1] It is intended to be a complement to rather than a replacement for the SEA-WE-ME 3 cable.




The route of the submarine cable (red); the blue segment is terrestrial

The cable is approximately 18,800 kilometres long, and provides the primary Internet backbone between 

Asia" 
South East Asia
, the 

subcontinent" 
Indian subcontinent
, the Middle East and Europe.

Information about BSCCL:
	There is a huge opportunity for the rapid development of information technology services throughout the country by the efficient usage of the submarine cable system. The BTTB has taken all essential measures for the use and maintenance of submarine cable in Bangladesh. The installation of excess network and the initiation of the IPLC circuit have already been made. To provide high capacity service, the required co-location has been linked between Dhaka and Chittagong. This will give the opportunity to use this submarine cable while linking the ISPs with DDN Nodes connection and VOIP Common Platform at various exchanges and by connecting private telephone operators with international trunk exchange. 
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	SEA-ME-WE 4 Submarine cable

	Project Name
	Establishment of international telecommunication facility through submarine cable

	Project Value
	62,810.63 Lakh Taka (Local: 15,144.63 + Foreign: 47,000.00 Lakh Taka)

	Foreign assistance by Islamic Development Bank (IDB)
	37,984.66 Lakh Taka

	Number of consortium members
	16 international telecommunication companies of 14 countries.

	Members in abroad
	Singapore, Malaysia, Thailand, Bangladesh, India, Sri Lanka, UAE, Pakistan, Saudi Arab, Egypt, Italy, Tunisia, Algeria and France. 

	Length of submarine cable
	20,000 kilometer

	Length of Bangladesh branch
	1260kilometer submarine cable (from the main cable set deep in the sea to the Kolatoli beach manhole in Cox's Bazar)

	Length from the beach manhole to the Jhilanga landing station
	4.5 kilometer optical fiber

	Cable landing station
	Jhilanga, Cox's Bazaar

	The present bandwidth speed obtained by Bangladesh
	10GB/sec

	 


Network topology
The SEA-ME-WE 4 system is divided into four segments with seventeen 

landing point" 
landing points
:

Segments:

	· S1 - Tuas to Mumbai
	· S2 - Mumbai to Suez
	· S3 - Suez to Cairo
	· S4 - Cairo to Marseille


Landing points:


14. 
	
 Bazar" 
Cox's Bazar
, Bangladesh
15. Satun, Thailand
16. Melaka/Malacca, Malaysia
17. Tuas, Singapore
	


 History
The SEA-ME-WE 4 cable system was developed by a consortium of 16 telecommunications companies which agreed to construct the project on 27 March 2004.Construction of the system was carried out by Alcatel Submarine Networks (now 

exist)" 
Alcatel-Lucent Submarine Networks
, a division of Alcatel-Lucent) and Fujitsu. The eighteen month construction project was completed on 13 December 2005 with a cost estimate of US$500 million. Segment 1 construction, running 8,000 kilometres from Singapore to India, was done by Fujitsu, which also provided the 

repeater" 
submarine repeater
 equipment for Segment 4.
Outages:
 30 January 2008
Main article: 2008 submarine cable disruption
On 30 January 2008, Internet services were widely disrupted in the Middle East and in the Indian subcontinent following damage to the SEA-ME-WE 4 and FLAG Telecom cables in the Mediterranean Sea. Disruptions of 70 percent in Egypt, and 60 percent in India were reported along with problems in Bahrain, Bangladesh, Kuwait, Pakistan, Qatar, Saudi Arabia and United Arab Emirates. In India, small users felt the impact while ISPs could service large users who have more lucrative contracts.

While the respective contributions of the two cable systems to this blackout is unclear, network outage graphs show anomalies at 0430 UTC and again at 0800 UTC. The FALCON submarine communications cable was reported severed off the coast of Dubai in the Persian Gulf on 1 February 2008, making it the third over a two day period.

Though the cause of the damage to SEA-ME-WE 4 or FLAG has not been declared by either cable operator and 12 hours of video before and after the incident show no ships being in the area, a number of sources speculate these were caused by a ship's anchor near Alexandria, while the Kuwait government attributes the breaks to "weather conditions and maritime traffic". 

 New York Times" 
The New York Times
 reported that the damage occurred to the two systems separately near Alexandria and Marseilles. The water near Alexandria is restricted and Egypt knew of "no passing ships" at the time.

For a number of days, SEA-ME-WE 3 was the only remaining cable connecting Europe to the Middle East via Egypt. Data transmission capacity between India and Europe was reduced by 75 percent, causing much of the traffic between these sites to be rerouted through the Pacific and Atlantic Oceans.

 19 December 2008
On 19 December 2008, the cable was again severed, simultaneously with SEA-ME-WE 3, the FLAG 

(cable system)" 
FEA
 cable, and the GO-1 cable. It is expected to be operating again by December 25.

April 14 2010 shunt fault
On April 14 the cable had a shunt fault approximately 1,886 kilometers from Alexandria towards Palermo, Italy, on the segment between Alexandria and Marseilles. 

Management and administration:
The SEA-ME-WE 4 cable system was proposed and developed by the SEA-ME-WE 4 Consortium. The Consortium continues to maintain and operate the system. It comprises 16 telecommunications companies:

· Algerie Telecom, Algeria
· Bharti Infotel Limited, India
· Bangladesh Submarine Cable Company Limited (BSCCL), Bangladesh
· CAT Telecom Public Company Limited, Thailand
· Emirates Telecommunication Corporation (ETISALAT), UAE

· 
Telecom" 
France Telecom
 - Long Distance Networks, France
· MCI, UK
· Pakistan Telecommunication Company Limited, Pakistan
· Singapore Telecommunications Limited (SingTel), Singapore
· Sri Lanka Telecom Limited (SLT), Sri Lanka
· Saudi Telecom Company (STC), Saudi Arabia

· 
Egypt" 
Telecom Egypt
 (TE), Egypt
· Telecom Italia Sparkle S.p.A., Italy
· Telekom Malaysia Berhad (TM), Malaysia
· Tunisie Telecom, Tunisia
· Tata Communications previously Videsh Sanchar Nigam Limited (VSNL), India
The consortium is a hierarchical organisation which operates, manages and administers the cable system. At the top of the hierarchy is the Management Committee,[19] which steers the project. Bodies subordinate to the Management Committee include the Procurement Group; Operation and Maintenance; the Financial & Administrative Subcommittee; Assignment, Routing and Restoration; and Investment and Agreement. Other bodies in the organisation are the Central Billing Party which is subordinate to the Financial & Administrative Subcommittee, and the Network Administrator which is subordinate to Assignment, Routing and Restoration.

Tata Communications previously Videsh Sanchar Nigam Limited (VSNL), India is the Network Administrator. For this purpose, Tata Comm has developed a state of the art Network Administration Software system which enables online request processing, job scheduling and report generation etc. This system will make the capacity management very efficient for bandwidth owners. This system is accessible online at http://www.seamewe4.net. Telekom Malaysia Berhad is the the Central Billing Party.

Applications:
SEA-ME-WE 4 is used to carry "telephone, internet, multimedia and various broadband data applications". The SEA-ME-WE 3 and the SEA-ME-WE 4 cable systems are intended to provide redundancy for each other. The two cable systems are complementary, but separate, and 4 is not intended to replace 3. Both derive from the same series of projects (SEA-ME-WE), but have different emphases. SEA-ME-WE 3 is far longer at 39,000 kilometres (compare to SEA-ME-WE 4's 18,800 kilometres) and extends from Japan and Australia along the bottom of the 

landmass" 
Eurasian landmass
 to Ireland and Germany. SEA-ME-WE 4 has a faster rate of data transmission at 1.28 Tbit/s against SEA-ME-WE 3's 10 Gbit/s. SEA-ME-WE 3 provides connectivity to a greater number of countries over a greater distance, but SEA-ME-WE 4 provides far higher data transmission speeds intended to accommodate increasing demand for high-speed internet access in developing countries.
Technologies:
The cable uses dense wavelength-division multiplexing (DWDM), allowing for increased communications capacity per fibre compared to fibres carrying non-multiplexed signals and also facilitates bidirectional communication within a single fibre. DWDM does this by multiplexing different wavelengths of laser light on a single optical fibre so that multiple optical carrier signals can be concurrently transmitted along that fibre. Two fibre pairs are used with each pair able to carry 64 carriers at 10 Gbit/s each. This enables terabit per second speeds along the SEA-WE-ME 4 cable, with a total capacity of 1.28 Tbit/s.
Submarine Cable in Bangladesh:

In April 2007 Bangladesh got connected to the submarine cable network as a member of the SEA-ME-WE-4 Consortium, as Cox's Bazar was selected as the landing station of the submarine cable.The commissioning of the new systems sets a landmark in the country's telecommunications and information communication technology sector as it will tremendously enhance the performance and capacity in this field.The consortium called South East Asia-Middle East-West Europe-4 was formed to implement the project for connecting the country with undersea optical fibre passing from Singapore through Malaysia, Thailand, Bangladesh, India, Sri Lanka, Pakistan and a number of Middle-Eastern countries to finally land in France.The capacity is considered adequate for the next 10 years and the submarine cable has a life of 15 years.Bangladesh will have a 10-gigabyte data-transfer capacity a second, 68 times higher than the current speed.
Geographical Description:

Total route is divided into four segments:

· Segment1: Singapore to Mumbai

· Segment2: Mumbai to Suez  

· Segment3: Suez to Alexandria ( land route through Egypt)

· Segment4: Alexandria to Marseille .

Major Equipment in Landing Station:

· Power Feeding Equipment (PFE)
· Submarine Line Terminating Equipment (SLTE)
· SDH  Interconnection Equipment (SIE)
· System Surveillance Equipment (SSE)
Supplier of the Equipment:
· Fujitsu, Japan : Equipment of Segment1.

· ASN, France : Equipment of Segment2, Segment3, Segment4 and all SIE equipment.

Flowchart of call processing and data transfer through Submarine Cable System:


[image: image7]
IIG=International Internet Gateway(For data)

IIG Operator:BTCL, Mango Teleservices.(For voice)

ICX=Interconnection Exchange.

ICX Operator: GETCO,M & H.

ISP=Internet Service Provider.

IGW=International Gateway.

IGW Operator:BTCL,Mir Telecom,Novotel,Bangla Trac.

Mobile Operator: GP,Aktel,Banglalink,Warid,Teletalk,Citycell.

PSTN=Public Service Telephone Network.

PSTN Operator:BTCL,Ranks Tel,One Tel,Peoples Tel,Dhaka Phone,Bangla Phone.
Some Technical Information About Submarine Cable:
For Chennai=10λ

For Satun=10λ  

Total Capacity of Submarine Equipment =10λ+10λ

                                                                  =20λ

                                                                  =200Gbps (1 λ=10Gbps)

Capacity of Bangladesh at Present Time=44.60 Gbps

Alcatel 1678 MCC Provides this Bandwidth:

STM 1 = 1 × 155 Mbps   [STM 1 = 155 Mbps]

            =  155 Mbps

            = 0.15 Gbps         [1 Gbps = 1024 Mbps]

STM 4 = 3 × 622 Mbps   [STM 4 = 622 Mbps]

            = 1866 Mbps

            =  1.822 Gbps       [1 Gbps = 1024 Mbps]

STM 16 = 8  × 2488 Mbps     [STM 16 = 2488 Mbps]

              =19.44 Gbps             [1 Gbps = 1024 Mbps]

Total Bandwidth send to Chittagong and Dhaka

=(0.15 + 1.822 + 19.44) Gbps

= 21.41 Gbps

At present time uses (user label) approximately = 10.5 Gbps

Benefits of Submarine Cable:
· The submarine cable will provide high capacity bandwidth equivalent to 3,60,000 international voice circuits.

· International circuits can be increased considerably and govt. can earn more revenue.

· International call rate should be cheaper than satellite circuits.

· Voice and data transmission is faster and quality of transmission is much better than the satellite circuits.

· The consortium will bear the responsibility of maintenance of express way and branch cable.

· All the consortium members have to share the O&M cost in accordance to C&MA.

· The consortium has develop a pool of capacity where from IRU (Indefeasible Right of Use) sale will be conducted. Each member can contribute to this pool without individual sale approach.

· E-commerce, e-governance, e-education, telemedicine services will be introduced.

· The capacity obtained from consortium can cater the requirement of Bangladesh for 8-10 years.

Conclusion:
In this tour we observe the total system of submarine cable landing station and got an idea about the equipment of it. We also got an idea about optical fiber and its communication technique. The total system is very complicated & secured. We also got a concept about the engineer’s role in this organization. 

We also know that Submarine Cable is used to transfer large amount of data at very high speed. The capacity of data transfer rate in Bangladesh at present time is 44.60 Gbps. The total bandwidth send to Chittagong and Dhaka is 21.41 Gbps. But at present time we use only 10.5 Gbps. If it is distributed properly the communication system will be developed in Bangladesh.

We make a report about our knowledge & experience in this tour and hope that this paper will be meaningful and serves the purpose effectively. We beg apology for the unavoidable mistake that might happen in this report.   
                                                                             THE END
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