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Abstract: The Integrated Services Digital Network (ISDN) offers on-demand switched end-to-end digital connectivity 

over a wide area, enabling the integration of both voice and data services over a common core network. The role of 

ISDN in data networking act as both the core of the transport network and data network technologies with enhancing 

resilience in a mixed-technology data solution, complementing other data networks. The implementation of the ISDN 

in most advanced nations of the world marks as the beginning to the end of the traditional piecemeal approach to 

developments in communication networks ISDN, which is a product of digital technology, aims to integrate the 

existing disparate networks into a single electronic highway for the combined transport of information in a multiplicity 

of formats while the provision of services on a single line sounds ideal for the business environment. The main thrust in 

ISDN, coming from a technological push rather than the market by pull many potential customers are skeptical about 

the usefulness of the ISDN service for a number of reasons such as cost, standardization problems and the need to 

upgrade existing hardware. The issues associated with data transport based an ISDN solution which considered and 

include security, bandwidth utilization, scalability and the management of ISDN-attached devices. Optimising the use 

of ISDN networks for supporting the most prevalent routed and routing protocols. 
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I. INTRODUCTION 

 

ISDN supports data transfer which rates of 64 Kbps (64,000 bits per second). ISDN was refined to provide digital 

transmission of voice and data in better standard and speeds over PSTN (Public Switched Telephone Network) systems. 

Before Integrated Services Digital Network (ISDN), the telephone system transmit voice, with remarkable services 

available in data. It was first defined in 1988 in the CCITT (International Telegraph and Telephone Consultative 

Committee) red book. ISDN, provides a number of significant advantages over analogue systems. It is a set of 

communication standards for digital telephone to connect the transmission of voice and data over a digital line. These 

digital lines are commonly known as telephone lines established by the government. Previously ISDN, it was not vain 

for ordinary telephone lines to deliver fast transportation over a single line. ISDN was designed to run on digital 

telephone systems it meets telecom's digital voice network specifications. However, it took so long for ISDN to be 

standardized that was never deployed in the telecommunications networks. 

All kinds of data over a single telephone line are possible by ISDN. As such, used voice and data are no longer 

separated as they were in earlier technologies, which separate lines for different services. ISDN also used with specific 

protocols, such as Q.931, where it acts as the network, data link and physical layers in the OSI model. ISDN is actually 

a suite of transmission services on the first, second and third layers of the OSI model. The burgeoning acceptance of 

ISDN in the United States is leading to the increased availability of ISDN equipment worldwide. This worldwide 

availability of equipment, in turn, will lead to increased competition and more selection as network managers deploy 

multinational ISDN solutions. It also provides access to packet- switched networks which allow digital transmission of 

voice and data. The key feature ISDN is speech and data on the same lines, adding features that were not available in 

the classic telephone system.  

 

II. ISDN SERVICES 

 

ISDN initiate major market application for Internet access, in which ISDN typically provides a maximal of 128kbit/s 

bandwidth in both upstream and downstream directions. Channel bonding can achieve a greater data rate by type, the 

ISDN B-channels of three or four BRIs are bonded. The emergence of ISDN represents an effort to standardize 

subscriber services, user interfaces, inter-network capabilities. ISDN applications include high- conferencing and Voice 
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service is also an application for ISDN. Speed image applications, additional telephone lines in the home to serve the 

telecommuting industry, high-speed file transfer, and video. 
 

ISDN Service Provider IDs (SPIDs): The provider is an important configuration parameter on the router, although 

some routers do auto-sense this configuration, as well. A SPID is usually the phone number of the B channel, with a 

0101 or 1111 following the number. Here is an example of a BRI interface configuration on a Cisco router: 

 Interface BRI0 

 IP address negotiated 

 ISDN switch-type basic-NI 

 ISDN spid1 72098130121111 

 ISDN spid2 72098130131111 

Th configuration has the IP address of the interface provided by DHCP and each SPID is followed by 1111. The switch 

type is basic-NI, which is shaped as basic-ni1. 
 

ISDN Layer Two services: ISDN uses a protocol called Link Access Procedure with D channel (LAPD), which is 

similar to High-Level Data Link Control (HDLC) and Link Access Procedure, Balanced (LAPB); these are combined 

with Data Link layer connection-oriented and point-to-point serial encapsulation methods. LAPD runs only on the D 

channel and it used for signaling the flow control services. LAPD protocol is formally specified in ITU-T Q.920 and 

ITU-T Q.921. 
 

ISDN Layer Three services: ITU-T has two different specifications at the Network layer of the OSI model for 

signaling on the D channel they are: ITU-T Q.930 and ITU-T Q.931. These two specifications support point-to-

point,circuit-switched and packet-switched technologies. This technology provides setup, connection, releaser, user 

information, cancel, status, and disconnect messages to the network. 

 

III. TYPES OF INTERFACES OFFERED BY ISDN 

 

The ISDN standards define several kinds of access interface such as 

 Basic Rate Interface(BRI) 

 Primary Rate Interface(PRI) 

 Narrowband ISDN(N-ISDN) 

 Broadband ISDN(B-ISDN) 
 

BRI: Basic Rate Interface services offer two B channels and one D channel. The B stands for Bearer and D for data 

services. The B channel provides a customer with 128 Kbps of data bandwidth. ISDN uses out-of-band signaling to 

separate the channels for clocking. It operates at 64 KBPS. They are meant to carry user data. The D channels services 

are meant to carry control and signal information. D-Channel operates at 164 Kbps. The total bit rate of BRI services is 

192 Kbps and it provides framing control and other overheads. The advantage of the D channel is that actual user 

bandwidth is not affected by nondate traffic. 
 

PRI: Primary Rate Interface Service the ISDN with 23 B Channels and one D channel of 64 kbps. It provides a total bit 

rate of 1.544 Mbps N). 
 

N-ISDN: N-ISDN has two kinds of User-Network Interface (UNI) they are a Basic Rate Interface (BRI) and the 

Primary Rate Interface (PRI). BRI has two 64Kb/s channels, called B and one D channel, and thus it is frequently called 

the 2B+D interface. PRI has the bitrate 1.536Mb/s and can be divided into B (64Kb/s), Ho (384Kb/s), and D (64Kb/s). 

The typical division is 23B+D, and thus it is frequently called the 23B+D interface. However, when the high bitrate is 

necessary, the whole bitrate 1.536Mb/s can be used as one channel, and it is called Hii channel. 
 

B-ISDN: B-ISDN is a standard for transmitting voice, data, and video at the same time over fiber optic telephone lines. 

Broadband ISDN support data rates up to 2 Mbps which improvement the original ISDN bandwidth rate of 64Kbps or 

128Kbps when using both connections. The B-ISDN was envisaged to run over ATM carrying both the synchronous 

voice and the asynchronous data on the same transport bearer. 
 

The Devices used in the ISDN: 

 Terminals 

 Terminal Adapters 

 Network Termination devices 

 Line Termination Equipment 

 Exchange Termination Equipment 
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Applications of ISDN: 

 It‘s a high-speed image application used to transfer data between two or more users. 

 It also has a high-speed data transfer as the bit transfer rate through ISDN is very high. It has very good voice 

service. 

 It is also used in the video conferencing in which we have used the various devices like camera, microphone, 

speakers, TV etc for carrying out communications with various users for formal purposes. 

 It also provides Additional telephone lines in the homes etc. 

 

IV. ISDN ROUTER 

 

A device that enables several users on a network to access the Internet via ISDN is known as an ISDN LAN modem. It 

contains a BRI-ISDN port and an Ethernet port. It may also provide several Ethernet ports which lets it serve as a 

central Ethernet hub for a small workgroup. Access to the unit for configuration and monitoring is typically done via a 

Telnet connection or Web browser or both. 

 

 
Fig 1: ISDN Router ISDN Dial-on-Demand Routing (DDR) 

 

DDR allows routers to dial the ISDN connection when it need by specifying ―interesting‖ traffic, which is the only 

traffic that can activate the ISDN link. 

To specify interesting traffic, a dialer-list must be created, and then applied to the BRI interface. A dialer-list is similar 

to an access list: 

Router(config)# dialer-list 1 protocol ip permit Router(config)# int bri0/0 

Router(config-if)# dialer-group 1 

The dialer-list command will specify all IP traffic is interesting, and ISDN link. The dialer-group command applies the 

dialer-list it allows to the BRI interface. Only one dialer-group command is allowed on a BRI interface. 

 

PPP Callback 

PPP Callback is a security feature for ISDN, preventing unauthorized routers or devices from initiating the ISDN 

connection. Callback is implemented as a client/server model. The client requests a callback, and the server will only 

accept this request if the client‘s authentication information is correct. 

 

To configure the Callback server:  

RouterA(config)# int bri0/0 RouterA(config-if)# ppp callback accept 

RouterA(config-if)# dialer map ip 10.1.1.1 name RouterB class MYCLASS 2221112 RouterA(config)# map-class dialer 

MYCLASS 

 RouterA(config-map-class)# dialer callback-server username 

 

To configure the Callback client:  

RouterB(config)# int bri0/0 RouterB(config-if)# ppp callback request 

RouterB(config-if)# dialer map ip 10.1.121 name RouterA 2221111 
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V. ISDN AND ROUTING PROTOCOLS 

 

Snapshot routing is used with Distance Vector routing protocols. Snapshot routing essentially ―freezes‖ the routing 

table, preventing updates. Periodically, the routing table is ―unfrozen‖ to allow updates to occur, and then frozen again. 

When using snapshot routing, one router takes on the role of a ―client,‖ the other takes on the role of a ―server.‖ The 

client will initiate a connection with the server after a specific period of time, to allow routing updates to occur: 

RouterA(config)# int bri0/0 

RouterA(config-if)# snapshot server 3 dialer RouterA(config-if)# dialer map snapshot 1 name RouterB 5552222 

RouterB(config)# int bri0/0 

RouterB(config-if)# snapshot client 3 300 dialer RouterB(config-if)# dialer map snapshot 1 name 

RouterA 5551111 

Router B will dial Router A after 300 minutes have passed. There will be a 3-minute period for both routers to 

exchange updates before the link is brought back down. 

 

VI. PRINCIPLE OF ISDN 

 

The ISDN work based on the standards defined by ITU-T. The International Telecommunication Union-

Telecommunication (ITU-T) coordinates standards for telecommunications on behalf of the International 

Telecommunication Union (ITU) and is based in Geneva, Switzerland. The various principles of ISDN as per ITU-T 

recommendation are: 

 To support switched and non-switched applications 

 To support voice and non-voice applications 

 Reliance on 64-kbps connections 

 Intelligence in the network 

 Layered protocol architecture 

 Variety of configurations 

 

WORKING OF ISDN: 

 Broadband compares to Baseband are a type of service that supports logical channels. ISDN BRI and ISDN 

PRI are the two different services of ISDN technology used worldwide. B-ISDN is an ordinary transmitting voice, data, 

and video at the same time over fiber optic telephone lines. B-ISDN can support data rates up to 2 Mbps which is to 

improve the original ISDN bandwidth rate of 64Kbps or 128Kbps when using together connections. The B-ISDN was 

forecast to run over ATM carrying both the synchronous voice and the asynchronous data on the equivalent transport 

bearer. 

 
Fig 2: Working of ISDN 

 

Baseband refers to the novel frequency range of a transmission signal beforehand it is transformed, or modulated, to a 

different frequency range. For example, an audio signal frequency range may have a baseband range from 20 to 20,000 

hertz. When it is transmitted on a Radio Frequency (RF), it is modulated to a much higher, inaudible and frequency 

range. 
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The ISDN BRI offers two B channels and one D channel (2B+D). BRI B channel service works at 64 kbps and is 

meant to carry user data; BRI D channel service works at 16 kbps and is meant to carry control and signaling 

information, even though it can support user data transmission under certain circumstances. The D channel signaling 

protocol includes Layers 1 through 3 of the OSI reference model. BRI also provides for framing control and other 

overhead by bringing its total bit rate to 192 kbps called ISDN-2. The BRI physical layer requirement is ITU-T 

formerly the CCITT 1.430. ISDN PRI service offers 23 B channels and one D channel in some regions with a total bit 

rate of 1544 kbps including the PRI D channel runs at 64 kbps. In other parts of the world, ISDN PRI provides 30 B 

channels plus one 64-kbps channel with a total interface rate of 2048 kbps called ISDN-3. 

 

ITU-T 1.431 

A novel technique called bipolar with eight- zero substitution technique is used to transmit calls through the data 

channels (B channels) with the signaling channels (D channels) being entirely used for call set up and supervision. Once 

the call had been set up with a 64 Kbit/s synchronous bidirectional B channel transfer the data between the endpoints, 

which lasts until the call ends. Theoretically, there can be as many as calls there are data channels by the choice of same 

or different endpoint notwithstanding. Also, it is possible to multiplex a number of bearer channels (B channels) to 

produce a single higher bandwidth channel, using a process called B channel bonding. 

 

 
Fig 3: ITU-T 1.431 Working model 

 
ISDN Advantages 

 The basic advantage of ISDN is to facilitate the user with multiple digital channels. 

 These channels can operate concurrently through the same one copper wire pair. 

 The digital signals broadcasting transversely the telephone lines. 

 ISDN provides high data rate because of digital scheme which is 56kbps. 

 ISDN network lines are able to switch manifold devices on the single line such as faxes, computers, cash 

registers credit cards readers, and many other devices. These all devices can work together and directly be 

connected to a single line. 

 ISDN takes only 2 seconds to launch a connection while other modems take 30 to 60 second for establishment. 

 

ISDN Disadvantages 

 The disadvantage of ISDN lines is that it is very costly than the other typical telephone system. 

 ISDN requires specialized digital devices just like Telephone Company. 

 

VII. CONCLUSION 

 

ISDN is a great WAN technology, the option of DSL or cable modem, those are faster and cheaper technologies. The 

speed is obvious high with 14.4K and 28.8K are no match for 64K (or even 128K, if you can BOND). It‘s very least for 

tieing up to the phone line with 64K data call on one single channel, and still, use the other for faxes or voice calls. 

ISDN is a network access architecture that offers the ability to fit in voice, video, and data traffic over the same circuit 

connection. Distinct the analog signaling methods, ISDN services a CCS signaling type for call setup and channel 

administration. Even though ISDN takes the same physical link and it is on a different logical link that is called a D 
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channel and is so considered to be CCS. ISDN Routing provides several Ethernet ports, which lets it serve as a central 

Ethernet hub for a small workgroup. Access to the unit for formation and monitoring is typically thru via a Telnet 

connection or Web browser or both.   
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