How the topologies operate

Task 1

How the topologies operate
There are many types of LAN systems:
· Bus Topology

· Ring Topology

· Star Topology

· Tree Topology

· Mesh Topology

· Switched LAN Topology
Bus Topology
A bus topology include a single linear transmission medium called a bus. Each nodes tap into the bus either directly or via a drop cable. The central cable in bus networks is coaxial cable and it is terminated with an electrical resistor on each end. So signals do not reflect from the cable ends. One end of the cable should also be electrically grounded. In a bus topology, signals are broadcast to all stations. Each computer checks the address on the signal (data frame) as it passes along the bus. If the signal's address matches that of the computer, the computer processes the signal. If the address doesn't match, the computer takes no action and the signal travels on down the bus. All data signals are broadcast throughout the bus structure in bus topology. It is necessary to have an addressing mechanism so that each node understands which messages it is to receive and which to ignore. All computers communicate by addressing data to one or more computers and transmitting it across cable as electronic signals. Data is broken into packets and sent as electronic signals that travel on the cable. Only the computer to which the data is addressed accepts it.
Ring Topology
The ring topology is a closed loop consisting of point-to-point links. Each node receives a transmission from the previous node and amplifies it before passing it on. Signals travel in one direction around the ring. Each computer receives signal and passes it along. Signals are passed along the circuit and accessed by stations in sequence. Data transmitted over the network is passed from node-to-node and each node is responsible for retransmitting the data to the next node on the ring. Each node checks the data to determine whether it is the intended recipient.

A token gives a computer permission to send one frame. Before it can send a frame, a computer must wait for the token to arrive. When a token arrives, the computer temporarily removes the token from the ring and uses the ring to transmit data. The computer only sends one frame, then transmits the token. The token travels from one computer directly to an adjacent computer, which can then use the network to send a frame. To send data, a computer must wait for the token to arrive, transmit exactly one frame, and then transmit the token to the next computer. When no computer has data to send, the token cycles around the ring at high speed.
Star Topology
In star topology, computers are connected to central hub that receives and transmits signals to all devices. Only computer to which packet is addressed processes it. The star topology prevents the passing of data packets through an excessive number of nodes. The hub offers a common connection for all stations on the network. Each station has its own direct cable connection to the hub. In star topology, adding or moving computers is easy. Adding a node is finished by laying the cable and plugging it into the hub. This topology is easy to troubleshoot. Because a malfunctioning cable or device will not disrupt the entire network. If a cable is broken, it only affects the computer that was attached to it. But if the hub fails, the entire network is down. In star topology, workstations cannot interact with each other without going through the server first.
Tree Topology
Tree topologies are composed of the multiple star topologies on a bus. Only the hub devices can connect directly with the tree bus and each Hub functions as a root of a tree of the network devices. This hybrid combination supports future expandability of the network much better than a bus which is limited in the number of devices due to the broadcast traffic it generates, or a star which is limited by the number of hub connection points) alone.
Mesh Topology
Mesh topology operate on the concept of routes. Message sent to the destination can take any of several possible route to reach its destination. Internet employs the Mesh topology and the message finds its route for its destination. Router works in find the routes for the messages and in reaching them to their destinations. In full Mesh topology, every devices connects to every other device. In the partial mesh, every device is indirectly connected to the other devices.
Switched LAN topology
Switches are used to control how source and destination stations are interconnected interconnected on a frame-by-frame basis. In Fig, each node is connected to the switch by an incoming line and an outgoing line. The switch is capable of connecting together any pair of incoming and outgoing lines, allowing any connected node to transmit a frame to any destination node.
Advantages and Disadvantages of medium
The media types that are commonly used for LANs are:
· copper cable

· optical fibre

· radio
Microwave
� Advantages:
· No cables needed

· Multiple channels available

· Wide bandwidth

· Disadvantages:

· Line-of-sight will be disrupted if any obstacle, such as new buildings, are in the way

· Signal absorption by the atmosphere. Microwaves suffer from attenuation due to atmospheric conditions.

· Towers are expensive to build
WiFi
� Advantages:
· completely wire-free

· use the Internet in public places such as lobbies, cafes, universities, hotels, airports, and many other common areas

· allows the 802.11b and 802.11g cards to transmit themselves on any of three bands, or splitting the radio bandwidth into channels and 'hop' between them

· widely distributed

· an easy technology to use.
� Disadvantages:
· work up to about 250-300 feet away from the access point indoors, and about 1,000 feet away outdoors

· with more distance between your computer/laptop and the access point, the speed and the quality falters tremendously

· interference from microwaves or cordless phones which use the same frequency that 802.11g and 802.11b use: 2.4 GHz

· security system is easily broken even when configured accurately
Unshielded Twisted Pair
· Advantages:
� Easy to install
� widely available and widely used
· Disadvantages:
� Susceptible to interference
� can cover only a limited distance

Shielded Twisted Pair
· Advantages:

· Reduced crosstalk

· more resistant to EMI than Thinnet or UTP

· Disadvantages:

· Difficult to work with

· can cover only a limited distance
Coaxial cable
· Advantages:
� Because of braided metal shield's good shielding properties, coaxial cable is very good at carrying analog signals with a wide range of frequencies.
� Less susceptible to EMI interference than other types of copper media
· Disadvantages:

· Difficult to work with (Thicknet)

· limited bandwidth

· limited application (Thinnet)

· damage to cable can bring down entire network
Fibre optic cable
· Advantages:

· Cannot be tapped, so security is better;

· can be used over great distances;

· is not susceptible to EMI;

· has a higher data rate than coaxial and twisted-pair cable

· Disadvantages:

· Difficult to terminate
Recommendation

I would like to recommend star topology because it is easy to monitor and troubleshoot, can accomodate different wiring and easy to add new station. And I would also like to recommend fiber optic cable for medium. It is capable of transmitting data at over 100 Gbps over several kilometers. In addition to having almost error free high data transmission rates, fiber optic cable has a number of advantages over wisted pair and coaxial cable. Since fiber optic cable passes electrically nonconducting photons through a glass medium, it is immune to electromagnetic interference and virtually impossible to wiretap.
Task 2
The Internet services for the Police Department are:
· Information (browsing, e-commerce, advertising, etc.)

· Communication (email, chat, VoIP, video conferencing, etc.)

· Data Transfer (file sharing, streaming media, webcams, etc.)
The connection speed for HTTP and HTTPS is 256 kbps which is good enough for normal site. The recommended connection speed is 1 Mbps. For email, the speed of 64 kbps will be adequate and 256 kbps is preferable. For VoIP, 64 kbps is adequate for normal conversation and 512 kbps is preferable for peak hours. For FTP, 128 kbps will be adequate and 1 Mbps is preferable.

For all Internet services, 2 Mbps is recommended.

There are only two Internet Service Providers (ISPs) in Myanmar. They are Myanmar Teleport and the Ministry of Post and Telecommunication (MPT).

MPT provides the following services:
· Dial-up Internet Account

· High-speed Internet Access

· Domain Name Registration

· Virtual Web Hosting Service

· Public IP Address

· Galileo Online Reservation

· Server CO-Location

· X-25 Service
Myanmar teleport provides the following services:
· eMail Services

· Access Services

· Dial-up

· Access Prepaid Dial-Up Kit

· Internet & e-mail Dial-Up Service

· Broadband

· IPSTAR Broadband Satellite Service

· Broadband ADSL Service

· Broadband Wireless Service

· IDC Services

· Web Hosting

· Co_Location

· Domain Name Services

· IP Address

· Port Request

· FTP Access Service

· Corporate Services

· IP-VPN

· VSAT Services

· Corporate leased lines

· Video Conferencing
Recommendation
I would like to recommend Myanmar Teleport, one of the Internet Service Providers (ISPs) according to the following facts:

(1) Dial-up

Internet & e-mail Dial-Up Service

1. Activation Fee for Dial-UP service is FOC ( Free of Charge )

2. Additional Hour Rate for all plans is FEC 1.00 per hour

3. Additional e-mail accounts are not available for Student Accounts

4. Maximum number of e-Mail accounts are limited to 3 accounts for Consumer, 25 accounts for Enterprise

5. Additional E-mail accounts are priced at FEC 24.00 per account per year, payable 1 year in advance

6. Annual Fee is FEC 60.00 per annum

7. Monthly Fees payable in FEC only

8. Attribute changes will be charged at FEC 30.00 for a Service plan Downgrade. FEC 10.00 will be charged for Login or e-mail Username changes. Service Plan upgrades, Password changes, or changes of billing address will continue to be FOC ( Free of Charge )
(2) Broadband Services
Notes:

1. Activation Fees do not include Equipment Cost

2. Activation Fees do not include VoIP Activation (see Below)

3. Additional Data Usage Fees charged at Kyat 250 / MB

4. Maximum number of e-Mail accounts are limited to 3 accounts for Consumer, 25 accounts for Enterprise

5. VoIP Services will only be provided Subject to a satisfactory Technical Feasibility study being completed by Myanmar Teleport.

6. MIR - Maximum Information Rates shown will be Subject to a satisfactory Technical Feasibility study being completed by Myanmar Teleport.

7. Additional E-mail accounts are priced at FEC 24.00 per account per year, payable 1 year in advance

8. The annual fees of Data & VoIP services are FEC 60.00 per annum for each service

9. Monthly Fees payable in Kyat only

10. Attribute changes will be charged at FEC 30.00 for a Service plan Downgrade. FEC 10.00 will be charged for Login or e-mail Username changes. Service Plan upgrades, Password changes, or changes of billing address will continue to be free of charge
Broadband ADSL Service
Notes:

1. Activation Fees do not include Equipment Cost (please refer to Equipment Plan)

2. Activation Fees do not include VoIP Activation (see Below)

3. Additional Data Usage Fees charged at FEC 0.20 / MB

4. aximum number of E-Mail accounts are limited to 3 accounts for Consumer, 25 accounts for Enterprise

5. VoIP Services will only be provided Subject to a satisfactory Technical Feasibility study is being completed by Myanmar Teleport.

6. MIR - Maximum Information Rates shown will be Subject to a satisfactory Technical Feasibility study being completed by Myanmar Teleport.

7. Additional E-mail accounts are priced at FEC 24.00 per account per year, payable 1 year in advance

8. The annual fees of Data & VoIP services are FEC 60.00 per annum for each service

9. ALL Fees payable in FEC only

10. Attribute changes will be charged at FEC 30.00 for a Service plan Downgrade. FEC 10.00 will be charged for Login or e-mail Username changes. Service Plan upgrades, Password changes, or changes of billing address will continue to be free of charge
Broadband Wireless Service
Notes:

1. Activation Fees do not include Equipment Cost (please refer to Equipment Plan)

2. Activation Fees do not include VoIP Activation (see Below)

3. Additional Data Usage Fees charged at FEC 0.20 / MB

4. Maximum number of E-Mail accounts are limited to 3 accounts for Consumer, 25 accounts for Enterprise

5. VoIP Services will only be provided Subject to a satisfactory Technical Feasibility study is being completed by Myanmar Teleport

6. MIR - Maximum Information Rates shown will be Subject to a satisfactory Technical Feasibility study being completed by Myanmar Teleport

7. Additional E-mail accounts are priced at FEC 24.00 per account per year, payable 1 year in advance

8. The annual fees of Data & VoIP services are FEC 60.00 per annum for each service

9. ALL Fees payable in FEC only

10. Attribute changes will be charged at FEC 30.00 for a Service plan Downgrade. FEC 10.00 will be charged for Login or e-mail Username changes. Service Plan upgrades, Password changes, or changes of billing address will continue to be free of charge

STAR' topology Hughes Network Systems VSAT Network.
· C-Band Frequencies for high performance and reliability

· TDM/TDMA Access Technology

· Satellite Down-Link Capacity of up to 45Mbps

· Remote site Up-Link of 128 or 256 Kbps

· Capable of carrying Voice, Data, Fax, Simultaneously

· 300 Remote Sites currently operational.
Task 3
A two-way radio is a transceiver which can both transmit and receive. A broadcast receiver is only receives content. Two-way radios have three configurations: mobile, stationary base and hand-held portable.
DECT Systems
Digital Enhanced Cordless Telecommunication (DECT) is a radio technology purpose for voice, data and networking applications which requires a little hundred meters range. It supports for voice and multimedia signal and includes vast amount of forward-looking technical functions which allow DECT-based cordless systems to use a main sector of new communications developments, such as Internet access and interworking with another wireless and fixed services such as ISDN and GSM.

This standard creates the usage of many advanced digital radio techniques to gain efficient use of the radio spectrum:
· Time Division Multiple Access (TDMA) radio access provide high system amount to control and service up to 100,000 users per km on floor space even within its low radio interference capabilities.

· Adaptive Differential Pulse Code Modulation (ADPCM) speech encoding makes sure a DECT cordless phone with speech quality very high, which can be comparable to wireline telephony.

· Dynamic Channel Selection/Allocation (DCS/DCA) has a unique DECT capability which makes sure that it can co-exist with other DECT applications within the same frequency range, within high-quality, robust and more secure data transmissions for end-users.
Another freatures of DECT standard supports encryption for calling security, and optimised transmission of radio for long battery lifetime.
Duplex
Duplex channel systems transmit and receive signals on different discrete channels. This system cannot communicate without repeater, base station or Talk-Through Base. Two types of duplex system are half duplex and full duplex. In half duplex systems, the use of a push-to-talk switch is required to communicate. Full duplex systems can be referred to mobile telephones with a capability to simultaneously receive and transmit. Duplex channels allow repeater to extend range especially where hand-held radios are in use.

I choose the following equipment for two-way voice communication.

EnGenius DURAFON PRO-PIA System Kit, Multiple handsets (up to 90), Multiple lines (4-ports/lines per base unit), Expandable to 8 base units, 2 Way broadcast, Private handset to handset intercom, Scalable and reliable, Range up to 12 floors in a building, 3,000 acres on a ranch, 250,000 sq.ft. in a warehouse (DURAFONPROPIA DURAFON-PRO-PIA DURAFON-PROPIA)

EnGenius DuraFon1X Phone System HandsetFeatures
· Each intergrated PRO system can support up to90 DuraFonPRO and / or DuraWalkiehandsets

· Handsets function as telephones and two-way radios

· Two-way radio functions:full-duplex intercom or half duplex broadcast

· Speakerphone

· Powerful, 900MHz DuraFon handset

· Multiple handsets (up to 90)

· Multiple lines (4-ports / lines per base unit)

· Scalable and extendable to 8 base units

· Broadcast in 2 ways

· handset to handset intercom privately

· Resizable and effectible

· The range is up to 12 floors in a building, 250,000 sq. ft. in a warehouse and 3,000 acres on a ranch

· Functionality, via analog port or line, not only to broadcast to handsets but also from another PRO or DuraWalkie handset directly

· Works behind any analog port of a PBX, phone system or analog phone line

· Comfortable of usage

· Long life duration

· Reliable

· Talking time up to 6 hours and stand-by time is up to 50 hrs

· Works together with DuraWalkie handsets

· For indoor in warehouses and manufacturing plant or outdoor use on farms and car lots, optional external antenna is used.

· the Caller ID with call waiting

· digital spread spectrum together with hopping frequency

· speed dial is up to 30-number
Includes:
· DuraFon Pro Base Unit x 1

· DuraFon Pro Handsets x 4

· Belt Clip x 4

· AC Chargers x 4

· Low Profile Antenna x 4

· AC Charging Cradles x 4

· Power Adapters x 5

· Optimal Coverage Antenna x 4

· Li-lon Battery Packs x 8
Expandable cordless telephone system

Legal requirements for operating the system

Posts and Telecommunications Department - PTD (under the Ministry of Communications, Posts and Telegraphs - MCPT) is the frequency assigning department throughout Myanmar. This department is also responsible for effective allocation of radio frequency spectrum and registration of radio frequency assignments. This is in order to avoid harmful interference between radio stations of different countries and coordinated efforts to eliminates harmful interference between radio stations of different countries and to improve the use made of the radio frequency spectrum as prescribe in ITU conventions. Application for operating the system must include the what equipments will be used, how much frequency will be used and why this system will have to use. All telecommunication equipments will be tested on Telegraph and Postal Training Center (TPTC). And Posts and Telecommunications Department will issue type approval certificate.

In our country, the allocation of frequencies for operating the system are as follow:
· Microwave Link

· Analogue Microwave Link

· Digital Microwave Link

· Analogue UHF Link

· Digital UHF Link

· H.F Radio

· Open Wire Carrier

· Optical Fiber
Microwave Link

Analogue Microwave Link

Limitation

o DuraWalkie handset compatible with Durafon-PRO only

o Range

o up to 12 floors in a building

o 3,000 acres on a farm or ranch

o 250,000 sq. ft. in a warehouse or retail store

o Expandable to 8 base units

o 2 Way broadcast

o Private handset to handset intercom

o 6 Hours talk time, 50 hours stand-by time

o Multiple handsets (up to 90)
Recommendation
DuraFon Pro-PIA System provides mobility and communication in environments including:nurseries, car and truck rental lots, self-storage facilities, farms, maintenance yards, marinas and other large campus environments.

Fig. Handheld portable, vehicle-mounted mobile, desktop base station

Handheld portable two-way radios are suitable for patrolling polices. Handheld radios may not have more than 5 watts of power. A handheld two-way radio broadcasts at 1-5 watts. Vehicle-mounted mobile two-way radios mount in a car or truck and they use the vehicle's battery for power. They have their own antenna, but by using an externally-mounted antenna, better range is achieved. A vehicle mobile radio broadcasts anywhere from 5 to 100 watts. The more watts a radio has, the farther it can transmit. Desktop base station radios use wall AC power and they may have a built-in antenna, but this antenna may be disconnected and then connected to cable that leads to an external-mounted antenna. The higher the antenna is mounted, the better the range. The vehicle-mounted mobile radios are usually used as base stations by just adding an AC to DC power converter. Mobile and Base station radios are usually more powerful than hand-held radios and may have as much as 100 watts of power.

The UHF radio band for commercial radios is between 400 - 512 MHz. Two-way radios, GPS, Bluetooth, cordless phones, and WiFi operate in this range. In more populated areas UHF may be less likely to have interference from other systems.

The VHF radio band for commercial radios is between 130 - 174 MHz. The VHF radio band is used for FM radio, two-way radios, and television broadcasts. VHF radios also have a smaller number of available frequencies. Interference with other radios could be a problem.

Two-way radios can have multiple channels. These channel can be set up: Channel 2 for Eastern district , Channel 3 for Western district, Channel 4 for Western district, Channel 5 for Southern district etc.

A repeater system can be installed where a two-way radio will not transmit or receive.
Task 4
IP (Internet Protocol) PBX (Private branch exchange) is designed to deliver voice or video over a data network and interoperate with the normal Public Switched Telephone Network. Voice over Internet Protocol (VoIP) is a communication technology using Internet protocol. Some VoIP services need only a regular phone connection. A main advantage of IP phones is that, when moved, these phones automatically register with the communication system. By the supporting, access to the voice services is within a few seconds of time.

The following hardware components are included in an IP phone.
· Microphone and Head phone

· To type phone number and text, key pad/touch pad is included

· Display device for showing user input feedback and caller-id/messages (not used for ATAs).

· GPP (General purpose processor) is used to process application messages.

· To process RTP messages, a voice engine or a Digital signal processor is used. GPP and DSP are bonded together in one single chip because of IC manufacturer.

· ADC and DAC converters are used to convert digital data to voice signal and vice versa.

· To send and receive messages on data network, ethernet or wireless network hardware is included.

· As the result Receiving power from ethernet, some IP phones power source might be a battery or DC source.
The main equipment that would be installed and the features of available with each system

The main equipments that would be installed are:

Mitel 3300 IP Communications Platform (10 to 65,000 users)

The Mitel� 3300 IP Communications Platform (ICP)
· provides enterprises with a highly scalable,

· feature-rich communications system designed to support businesses from 10-65,000 users.

· provides enterprise IP-PBX capability plus a range of embedded applications including standard unified messaging, auto-attendant, ACD and wireless.

· Seamless IP networking across multiple sites

· The ability to cluster up to 999 controllers as a single system, to support over 65,000 IP ports

· Mitel's System Data Synchronization technology for sharing data among controllers, in order to enable feature transparency across a cluster of controllers

· Hardware redundancy and software resiliency delivering an incredibly robust solution

· Industry-standard SIP trunking and SIP line side support

· 500+ telephony features

· Embedded Standard Unified Messaging, auto-attendant, ACD, and WiFi and IP DECT wireless

· Web-based user interface that allows for easy programming of desktop phones

· 802.3af compliance for power over Ethernet
Mitel 5312 IP Phone
· Two-line by 20-character white, backlit, graphics display with contrast control and auto-dimming

· Twelve programmable multi-function keys with dual-color LED indicators (for speed dialing, line appearances, feature access)

· Eight function keys: hold, menu, message, speaker, mute, transfer/conference, redial, cancel

· Browser-based desktop user tool programming for easy access to telephone system features

· Handsfree speakerphone operation (full duplex)

· Speed calling

· Call forward

· Call hold (place/retrieve)

· Call transfer

· Last number redial

· Do not disturb

· On-hook dial

· Off-hook voice announce and handsfree answerback

· Page send/receive

· Voicemail access - large message waiting lamp

· Conference call setup

· Hearing aid compatible handset

· Dedicated headset jack

· Customizable center panel

· Automatic call distribution (ACD) agent support

· Chinese characters support

· Dual mode: MiNet and SIP support

· Phonebook support on Mitel 3300 IP Communications Platform (ICP)

· Mitel Teleworker Solution support

· Mitel Wireless LAN Stand and Gigabit Ethernet Stand support

· UC Express and UC Advanced support

· Two-position, 35-degree tilting stand for better viewing angle

· Wall-mountable

· Multiple powering options (802.3af-compliant)

· Backwards compatible with previous system platform releases

· Designed for power conservation: reduces power consumption for overall energy savings
Mitel 5606 (Alarm) Wireless Phone

5606 Wireless Phone +
· Dust, moisture and shock resistant - IP64 compliant

· Graphical illuminated display - adjustable character size for messages

· SIM card - stores user profile and settings

· Local phonebook

· Corporate phonebook (requires Mitel Wireless Services Messaging gateway)

· Call log

· Messaging/alert capable (send/receive/acknowledge)

· Vibrator alert

· Loudspeaker function

· Headset connector - moisture/dust compatible

· Carrying clip

· Battery (up to 20 hours of talk time / up to 140 hours of standby time)

· Desktop charger (optional)

· North American DECT and European DECT variants

· Alarm capability - alarm button, man down, no movement
The earliest PBXs were manually switched. The features of the earliest PBXs basically consisted of the following capabilities.

o To dial other extensions

o To dial outside lines

o To make an enquiry call to another extension whist connected to an external call

o To transfer the external call to the extension where an enquiry call had just been made
· Call Barring

· Hunt Groups

· Call Diversion

· Abbreviated or Short Code Dialling

· Enquiry Call

· Transfer

· External Call with Someone on Hold

· Saved Number Dialled

· Extension Night Service

· Call Parking

· Call Hold

· Automatic Call Back

· Conference Call

· Communications Group

· Operator Recall

· Automatic Answer

· Bar Outside Calls

· Last Number Re-Dial
Cost of equipment and installation

Total five Mitel 5312 IP phones will be required for each district of Townsville, five IP phones for Serious Crimes Squad, two IP phones for Chief constable and Assistant Chief Constable, three IP phone for civilian staffs. So the total cost will be approximately �1243.5. The entire police department will need one Mitel 3300 IP Communications Platform (10 to 65,000 users), and the cost will be $400.00. Five 5606 (alarm) wireless phones will be need for Serious Crimes Squad. The cost will be �1995.

The cost of operating the system

The cost of operating the system include:
· Training cost

· Spare part cost (10% of equipment)

· Maintainance cost

· Human Resource

· Management cost

· Installation Cost

· phone cost ($6000)

· PBX cost ($500)
Recommendation

The Mitel 3300 IP Communications Platform (ICP) has a unique architecture to support traditional and IP communications, fixed and wireless. It allowing customers to benefit from IP communications while protecting their investment in traditional telephony. The 3300 ICP has many embedded features including voice mail, auto attendant, recorded announcements, call recording and MOH to provide a simple, easily managed solution. The Mitel 5300 Intelligent Directory provides a simple, intuitive on-screen searchable directory of both campus and personal contacts, and includes presence information for the entire directory list right on the phone's display. The 5606 (Alarm) Wireless Phone provides an alarm button on the phone for a 'personal' alarm function and the ability to send an alarm based on 'man-down' or 'no-movement' conditions.
Task 5
Other network topologies are based on star topology. Fibre optic communication has many advantages over 'over-the-air-transmission' and the standard coaxial communication system. Fibre optic cable is particularly useful where interference-free communication is necessary, and a single fiber-optic cable has a large channel capacity and therefore permits multiple uses. Fibre optic cable provides numerous advantages over the copper and coaxial cables. It provides a higher transmission capacity. It provides broad bandwidth. It is easily transportable. It immune to electromagnetic interference and it provides capacity to transmit all forms of communication (voice, data and video). Fibre optic cable is an transmission system for developing countries. Because this system is faster, secure, more interactive than other cable systems. And also, it can be linked directly to the end user terminals such as telephones, television sets and radios.

There are three types of two way voice communication such as simple duplex, half duplex and full duplex.

The electromagnetic spectrum used for radio communication consists of eight distinct ranges

The International Telecommunication Union (ITU) divides the world into five administrative regions:
· A- the Americas,

· B- Western Europe,

· C- Eastern Europe and Northern Asia,

· D-Africa and

· E-Asia and Australasia.
The ITU categorises states into three Radio regulatory Regions:
· Region 1: Europe, Middle East, Africa, the former Soviet Union, including Siberia; and Mongolia;

· Region 2: North and South America and Pacific (East of the International Date Line);

· Region 3: Asia, Australia and the Pacific Rim (West of the International Date Line).
IP phones automatically register with the communication system when moved. This advantage provides access to the voice services within a few seconds. IP-PBX support in delivering voice or video over a data network and interoperate with the normal Public Switched Telephone Network.

The estimate cost for two-way voice communication will be $80000 and estimate cost for telephone system will be $10000.
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