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PREFACE 

 

 Certain commercial equipment, instruments, services, protocols, and 

materials are identified in this report to adequately specify the engineering issues.  

In no case does such identification imply recommendation or endorsement by the 

National Telecommunications and Information Administration, nor does it imply 

that the material, equipment, or service identified is necessarily the best available 

for the purpose. 

 To whatever degree I have managed to bring together this comprehensive 

overview of telecommunication trends at least some of the credit goes to 

Messrs. V.J. Pietrasiewicz, W.J. Pomper, and J.A. Hull who provided technical 

suggestions. In addition, helpful discussions were held with many other members 

of the staff at the Institute for Telecommunication Sciences. 
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DEFINITIONS 
 
 
 These definitions are taken from Federal Standard 1037B (1991), a glossary of 
telecommunication terms, wherever possible. 
 
Asynchronous Transfer Mode (ATM) - A data-transfer mode in which a multiplexing technique 

for fast packet switching in CCITT broadband ISDN is used. This technique inserts 
information in small, fixed-size cells (32-120 octets) that are multiplexed and switched in 
a slotted operation, based upon header content, over a virtual circuit established 
immediately upon a request for service. 

 
Asynchronous Transmission - Data transmission in which the instant that each character, or 

block of characters, starts is arbitrary; once started, the time of occurrence of each signal 
representing a bit within the character, or block, has the same relationship to significant 
instants of a fixed time frame. 

 
Bandwidth-on-Demand - A method of transporting information according to each user’s 

instantaneous need (e.g., see ATM and B-ISDN). 
 
Boundary - An abstract separation between functional groupings of protocols. May or may not  

be a physical interface as well. 
 
Broadband (wideband) - 1. An imprecise designation of a signal that occupies a broad frequency 

spectrum. Note: This term is often used to distinguish it from a narrowband signal, 
where both terms are subjectively defined relative to the implied context.  2. That 
property of any circuit having a bandwidth wider than normal for the type of circuit, 
frequency of operation, and type of modulation carried.  Note: The term has many 
meanings depending upon application.  In telecommunications, the term implies a service 
or system requiring transmission channels capable of supporting rates greater than 1.5 
Mb/s. 

 
Broadband ISDN (B-ISDN) - A CCITT proposed Integrated Services Digital Network offering 

broadband capabilities including many of the following features or services: (a) from 150 
to 600 Mb/s interfaces, (b) using ATM to carry all services over a single, integrated, 
high-speed packet-switched net, (c) LAN interconnection, (d) the ability to connect 
LANs at different locations, (e) access to a remote, shared disc server, (t) 
voice/video/data teleconferencing from one’s desk, (g) transport for programming 
services (e.g., cable TV), (h) single-user controlled access to remote video source, (i) 
voice/video telephone calls, and (j) access to shop-at-home and other information 
services. 

 
Cell - 1. In cellular radio, the smallest geographic area defined for a certain mobile 

communication system.  2. In OSI, a fixed-length block labeled at the physical layer of 
the OSI reference model. 
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DEFINITIONS (cont.) 
 
 
Cell-Relay - A multiplexed information transport method in which information is organized into 

fixed-length cells with an identifying header and transmitted according to users’ 
instantaneous needs (e.g., see ATM). 

 
Communications System - A collection of individual communication networks, transmission 

systems, relay stations, tributary stations, and terminal equipment capable of 
interconnection and interoperation to form an integral whole. 

 
End System and End User - The ultimate source or destination for information transferred over 

a network. 
 
Frame - In data transmission, the sequence of contiguous bits bracketed by and including  

beginning and ending flag sequence. 
 
Implementation - Software and hardware that performs the logical functions defined by the  

network architecture. 
 
Integrated Services Digital Network (ISDN) - An integrated digital network in which the same 

time-division switches and digital transmission paths are used to establish connections for 
different services.  Note 1: Such services include telephone, data, electronic mail, and 
facsimile.  Note 2: How a connection is accomplished is often specified.  For example, 
switched connection, non-switched connection, exchange connection, ISDN connection. 
See also communications, electronic mail, integrated digital network. 
 

Intelligent Network (IN) - A network that allows functionality to be distributed flexibly at a 
variety of nodes on and off the network and allows the architecture to be modified to 
control the services; [in North America] an advanced network concept that is envisioned 
to offer such things as (a) distributed call-processing capabilities across multiple network 
modules, (b) real-time authorization code verification, (c) one-number services, and 
(d) flexible private network services [including (1) reconfiguration by subscriber, 
(2) traffic analyses, (3) service restrictions, (4) routing control, and (5) data on call 
histories].  Levels of IN development are identified below: 

 
--IN/1 A proposed intelligent network targeted toward services that allow increased 
customer control and that can be provided by centralized switching vehicles serving a 
large customer base. 
 
--IN/1 + A proposed intelligent network targeted toward services that can be provided by 
centralized switching vehicles, e.g., access tandems, serving a large customer base. 
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DEFINITIONS (cont.) 
 
 

--IN/2 A proposed, advanced intelligent-network concept that extends the distributed 
IN/1 architecture to accommodate the concept called "service independence."  Note: 
Traditionally, service logic has been localized at individual switching systems. The IN/2 
architecture provides flexibility in the placement of service logic, requiring the use of 
advanced techniques to manage the distribution of both network data and service logic 
across multiple IN/2 modules. 

 
Interface - A concept involving the definition of the interconnection between two equipment 

items or systems. The definition includes the type, quantity, and function of the 
interconnecting circuits and the type, form, and content of signals to be interchanged via 
those circuits. 

 
Layered Architecture - Functional group of protocols that adheres to a logical structure of  

network operations. 
 
Local Area Network (LAN) - A non-public data communication system, within a limited 

geographic area, designed to allow a number of independent devices to communicate 
with each other over a common transmission interconnection topology. 

 
Metropolitan Area Network (MAN) - A loosely defined term generally understood to describe a 

network covering an area larger than a LAN.  Note: It typically interconnects two or more 
LANs, operates at higher speed and may cross administrative boundaries. 

 
Multimedia Communications - The field referring to the representation, storage, retrieval, and 

dissemination of machine-procurable information expressed in multimedia such as text, 
voice, graphics, images, audio, and video. 

 
Network - 1. An interconnection of three or more communicating entities and (usually) one or 

more nodes.  2. A combination of passive or active electronic components that serves a 
given purpose. 

 
Network Topology - The connecting structure, consisting of paths, switches, and concentrators 

that provides the communications interconnection among nodes of a network.  Note: Two 
networks have the same topology if the connecting configuration is the same, although 
the networks differ in physical interconnections, distance between nodes, transmission 
rates, and signal types. 

 
Open System - A system whose characteristics comply with specified standards and that 

therefore can be connected to other systems that comply with these same standards. 
 



xx 

DEFINITIONS (cont.) 
 
 
Open System Interconnection (OSI) - A logical structure for network operations standardized 

within the ISO; a seven-layer network architecture being used for the definition of 
network protocol standards to enable any OSI-compliant computer or device to 
communicate with any other OSI-compliant computer or device for a meaningful 
exchange of information. 

 
Open System Interconnection (OSI) Architecture - Network architecture that adheres to that  

particular set of ISO standards that relates to Open Systems Architecture. 
 
Overhead Bit - Any bit other than a user information bit. 
 
Overhead Information - Digital information transferred across the functional interface separating 

a user and a telecommunication system (or between functional entities within a 
telecommunication system) for the purpose of directing or controlling the transfer of user 
information and/or the detection and correction of errors.  Overhead information 
originated by the user is not considered as system overhead information.  Overhead 
information generated within the system and not delivered to the user is considered as 
system overhead information. 

 
Photonics - The field of telecommunications involving discrete packets of electromagnetic 

energy  for switching and transmission. 
 
Protocol - A set of unique rules specifying a sequence of actions necessary to perform a  

communications function. 
 
T-Carrier - Generic designator for any of several digitally multiplexed telecommunications  

transmission systems. 
 
Telecommunication - Any transmission, emission, or reception of signs, signals, writing, images, 

and sounds or intelligence of any nature by wire, radio, optical, or other electromagnetic 
systems. 

 
Telecommunication Architecture - Within a telecommunication system, the overall plan 

governing the capabilities of functional elements and their interaction, including 
configuration, integration, standardization, life-cycle management, and definition of 
protocol specifications, among these elements. 

 
Telecommunication Service - A specified set of user-information transfer capabilities provided 

to a group of users by a telecommunication system.  The telecommunication service user 
is responsible for the information content of the message.  The telecommunication 
service provider has the responsibility for the acceptance, transmission, and delivery of 
the message. 
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DEFINITIONS (cont.) 
 
 
Synchronous Digital Hierarchy (SDH) - A newly adopted standard for multiplexing and 

interfacing signals for transmission over optical networks. Evolved from Synchronous 
Optical Network (SONET) developed in the United States. 

 
Synchronous Transfer Mode (STM) - A proposed transport level, a time-division multiplex-and-

switching technique to be used across the user’s network interface for ISDN. 
 
System - Any organized assembly of resources and procedures united and regulated by 

interaction or interdependence to accomplish a set of specific functions. 
 
User - A person, organization, or other entity (including a computer or computer system), that 

employs the services provided by a telecommunication system, or by an information 
processing system, for transfer of information to others.  Note: A user functions as a 
source or final destination of user information, or both. 

 
User Information - Information transferred across the functional interface between a source user 

and a telecommunication system for the purpose of ultimate delivery to a destination 
user.  Note: In data telecommunication systems, "user information" includes user 
overhead information. 

 
Wide Area Network (WAN) - A physical or logical network that provides capabilities for a 

number of independent devices to communicate with each other over a common 
transmission-interconnected topology in geographic areas larger than those served by 
local area networks. 



 

 


