Integrated Services Digital Networks (ISDN)

Introduction


A few years ago, when PCs transferred data so slowly that PCs’ users could see pages download line by line, the Baby Bells promised that a technology called ISDN would be the solution.  After a decade of inaccurate initiation and failed expectation, ISDN is finally reaching impulse. 

Before high- speed cable modems and digital subscriber lines, ISDN was the only way to run the Internet. Whereas ISDN doesn't qualify technically as a broadband connection, it can transfer data between the Internet and PC at up to 128Kbps--more than double the speed of a standard 56K modem. ISDN link two digital channels within a single phone line so it can carry voice, data, faxes, and video simultaneously.  

Integrated Services Digital Network (ISDN)

Integrated Services Digital Network (ISDN) is a exclusively digital telephone/ telecommunications network for carrying voice, data, images, and video at high speed by sending digitally encoded signals. ISDN provides "end-to-end" digital service and can work on the copper wiring phone lines that are in most homes and businesses today. 
ISDN is a telephone company technology that provides digital service typically in increments of 64Kbps channels. ISDN has been around for many years, but its popularity is now only beginning to increase due to the limitations of analog modems and the increase of Internet usage. ISDN requires the Phone Company to install services within their phone switches to support this digitally switched connection service. The Rise of this service initially had a slow start and was delayed by high costs, lack of standards and low acceptance rate by consumers.

Two basics of ISDN Services

1. Primary Rate Interface (PRI): is the ISDN equivalent of a T1 circuit.  It provides 23 B-Channels and a 64 Kilobit-per-second D-channel and runs at 1.544 megabits per second. 

2. Basic Rate Interface (BRI): is deliver to the office or home.  It provides two B-channel and one D-channels over one or two pairs of phone wires at a speed of 144 Kbps.  B-channels are "bearer" channels that carry data and services.  The D-channel usually carries the signaling and administrative overhead used to set up or terminated calls.

Functionality

All ISDN lines provide three discrete communications circuits.  Each ISDN line actually has three channels; a 16k signaling data channel (D channel) and two 64K-bearer channels (B channel).  The D-channel shuttles dialing, caller ID, and ringing information between the user's ISDN equipment and the local Phone Company and is not typically used for data.  The ISDN router can use the B-channels for voice calls or for data.  Each channel has a separate phone number, allowing user to place voice calls on one channel while sending or receiving data over the other.   The two bearer channels each provide 64 Kbps of dial-up bandwidth.  Similar to ordinary phone lines, bearer channels provide a switched connection between one ISDN line and another phone line.
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Internal ISDN adapters can take the fullest advantage of ISDN line. These are cards that go inside a PC. Internal adapters require user to open the PC to install the card. In order to install an internal adapter, user needs a slot frees in the PC that supports the same type of bus (ISA, EISA, PCI, for example) as the card user want to install. 
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External ISDN adapters are easy to install and do not require any special software, but they do not provide the same level of performance that internal adapters do. EXTERNALS ISDN adapters look like a modem to the PC.  Communication programs control the external ISDN modem just like they control an analog modem.  An external ISDN adapter plugs into a PC's serial or parallel port. 
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· High-speed access to text, audio and video documents from around the world 

· High-speed electronic file deliveries to remote customers 

· Examples: 

· Researchers 

· Knowledge Workers 

· Students 

· Businesses 

· Government Agencies 

· Telecommuters 
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· High-speed access to headquarters' LAN or voice network 

· High-speed access to other telecommuters 

· Examples: 

· Programmers and software developers 

· Engineers 

· Graphic artists 

· Architects 

· Multimedia developers 

· Anyone who wants high-speed access
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For periodic transfers of large amounts of data when: 

· Full-time dedicated connections are not required or cost effective 

· Analog dial-up service is not fast enough to handle the file sizes required

Examples: 

· Nightly uploading of individual branch/store location daily activity data 

· Database access and updating 

· Host-to-host or terminal-to-host file transfer 

· Screen sharing 

· Collaboration with customers on graphic-intensive files 

· Advertising 

· Engineering 

· Architecture 

· Desktop publishing
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· Videoconferencing saves travel time and expense while facilitating face-to-face communications. 

· With ISDN, Videoconferencing has the flexible connectivity of a phone call. 

· Examples: 

· Remote meetings 

· Collaborative projects with remote work teams 

· Training 

· Arraignments 

· Security surveillance 

· Customer service 

· Traffic monitoring

[image: image7.png]Integratee
Yoloa/Deta





· PC screen sharing and joint document editing 

· Using PC and telephone simultaneously 

· Establishes a voice call on one B channel and a circuit-switched or packet-switched data call on the other B channel 

· Transfers large data files at speeds up to 64 Kbps 

· Examples: 

· On-line completion of forms, contracts, financial documents 

· Remote co-authoring and editing

· Facilitation of work group collaboration, planning and scheduling 

· Tight deadline information/data transfer between users or locations 

· Examples: 

· Small businesses that cannot risk missing incoming calls because the line is busy 

· Store-front or home-based mail order businesses 

· Restaurants and other businesses that depend on telephone reservations, appointments and orders

Capability

ISDN can perform multiple applications such as videoconferencing, electronic courier services and small office-home office needs.  The services lets users maintain constant 9.6 K-bps connections to a corporate LAN or the Internet over an ISDN circuit's D channel, instead of attaining usage charges by connecting both of an ISDN circuit's B channels.  The connected D channel has sufficient bandwidth for receiving small data streams, such as e-mail headers or news updates.

In addition to the configuration, the user must know three parts of information given by user' s telephone company in order to make ISDN service work with user's window-based PC. 

1. Switch type 

· Phone numbers 

· SPID(s) - Service Profile Identifier(s) 

Most ISDN hardware adapters need to know what type of switch they are connected to. The switch type simply refers to the brand of equipment and software revision level that the Telephone Company uses to provide user with ISDN service. 

      2. Users phone number or numbers. 

Sometime each B channel on an ISDN line has its own number, while in other cases both B channels share a single phone number.  The Telephone Company will let the user know how many numbers that user's ISDN line will have. Separate numbers may be useful if user want to take incoming calls on ISDN line. 

3. The Service Profile Identifier (SPID)

It is only used in the United States and Canada. The SPID usually consists of the phone number with some additional digits added to the beginning and end. The SPID helps the switch understand what kind of equipment is attached to the line, and if there are multiple devices attached, helps route calls to the appropriate device on the line. 

ISDN Benefits


Reduced Network Management and Maintenance 
· Simplified maintenance using the public switched network for voice, data and packet switching 

· No need to predetermine all possible connection requirements 

· Dial-up access to different IECs


Communications Cost Savings 
· Data 

· Reduced retransmissions over analog dial-up, saving time and money 

· Increased transmission speeds at the same per-minute rates intraLATA 

· Costs less than dedicated circuits for low volume traffic locations

· Voice 

· Supports call management features 

· One line provides two voice channel capability over one twisted pair 

· Packet switched data on B or D channel


Easy Network Connectivity and Expansion 
· Data communication as easy as a voice phone call 

· Bandwidth-on-demand 

· Makes international or nationwide communication affordable 

· Expanded availability to support growing digital data applications


Reliability 

· B-channel data capability 

· Circuit Switched Data (CSD) Network 

· B-Channel Packet Data 

· Designed and engineered for switched digital data services 

· Enhanced network maintenance and testing capabilities 

· End-to-end digital technology

· B-channel voice capability 

· Most reliable voice services available


Flexibility 

· Simultaneous voice and data ISDN line 

· Widely available dial-up services for voice and data 

· Flexible access to IEC's voice and data networks 

· IEC provides interLATA transport 

· Full duplex and synchronous switched 56/64


Low Cost 
· Usage is charged at standard business voice rates for voice and data transmission 

· Time-of-day and volume discounts available 

· Usage and distance sensitive pricing (same as business voice)

Availability

ISDN is available in many parts of the U.S. including rural areas that do not have cable modem or DSL access.  The service is offered by most local telephone companies such as Bell Atlantic, BellSouth, Pacific Bell, Southwestern Bell, and US West and Sprint.  Unlike analog telephone service, ISDN service is not yet available everywhere. Your telephone company must have installed the necessary equipment in the central office that serves you. 

Because ISDN is a digital service, it is very sensitive to outside interference. You must be within a given distance of the telephone company equipment that serves you (typically 18,000 feet). Further, there can not be any other unusual near the wiring that might interfere with the transmission. As a result, even if the equipment is installed at the central office, it is possible that you can't get ISDN because of line interference or your distance from the central office. To determine whether your particular wiring will support ISDN, the Telephone Company will implement a line qualification test. 

Some telephone companies offer "ISDN Anywhere", which means when you order ISDN, they will find a mode to get it to you. In cases where the Telephone Company does not have the right equipment in the local central office that work for you, they can use "line extension" technology to serve you from another exchange. The use of line extension technology may significantly increase the cost of your ISDN service. 

Generally, ISDN has better availability in urban and suburban areas, and is harder to get in rural areas
Cost
ISDN fare diversifies by each Phone Company. There are three pricing factors: 

· Installation Charge - this is a one-time charge to have the ISDN service installed. Part of this charge may be waived if you commit to keep your ISDN line for a period of time. 

· Monthly Charge - this is a regular monthly charge. 

· Usage Charges - this is a charge associated with use of the ISDN line. Typically it is not more than a couple of cents per minute. The monthly charge may include a certain number of hours of free usage each month. Some packages have no usage charges at all, or may waive usage charges during evenings and weekends. 

Conclusion

ISDN has been persistently maintaining their capability in the communication market.  Because ISDN is an international, open, public system with guaranteed delivery, therefore this technology is an industry preference. Today ISDN is available from practically every telephone company; however, the installation, monthly and usage charges vary by region.  ISDN is available to nearly 100 percent of the population in densely populated states and 70 to 80 percent of phone customers in rural states. ISDN has three major advantages; bandwidth optimization, allowing one phone line to act as two, combining the power of two lines onto one circuit for faster speed, its reliability and simplicity for computer illiterate users.  ISDN is standards based both in the U.S. and foreign countries.

Because of speed-deprived, Internet users will consider ISDN as their choice instead of waiting for ADSL.  ISDN is a high-speed, fully digital telephone service. It can drive at speeds up to 128 kilobits/second, which is five or more times faster than today's analog modems. In additional, it can dramatically speed up transfer of information over the Internet or over a remote LAN connection, especially rich media like graphics, audio or video or applications that normally run at LAN speeds
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