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Abstract

Most wireless systems receive a license ~hat gives them exclusive access to a block

of spectrum. Exclusivity guarantees adequate quality of service, but it also leads to

inefficient use of spectrum. Even when the license holder is idle, no other device can

use the spectrum. This paper explores an alternative paradigm for secondary access to

spectrum, where a secondary device can transmit when and only when the primary li-

cense holder grants permission. In this .,spectrum usage paradigm, each secondary device

makes a request for temporary access to spectrum by providing a primary license holder

with information such as its required bandwidth, its required signal to interference ratio,

its transmit power, and its location, which is essential for a primary license holder in

making an admission decision. This explicit coordination makes it possible to protect

the quality of service of both primary and secondary, while gaining the etficiency of spec-

trum sharing. In this paper, we consider the case where the primary license holder is a

GSM-based cellular carrier. We show that our proposed sharing scheme works well even

with simple admission control and pri~nitiw~ frequency assignment algorithms. More-

over, imprecise location information does not significantly undermine the performance

of our scheme. W.e also demonstrate that our scheme is attractive to a license holder

by showing that a cellular carrier can profit from offering a secondary device access to

spectrum at a price lower than it would nor~nally charge a cellular call.
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1 Introduction

Presently, the twc. typical regulatory paradigms for wireless transmitters are licensed

and unlicensed. Anyone wishing to operate a transmitter in a licensed band must obtain

a license from a regulator such as the ]?ederal Comlnunications Commission (FCC) 

the United States. By issuing a license;, the regulator can provide the licensed holder

exclusive access to spectrum within a specified frequency band and geographical area.

Some examples of the licensed bands are the PCS band, FM radio, and TV band.

Although exclusive access in a licensed band is an effective way of combating in-

terference, it may lead to inetficient use of spectrum. This is because when the license

holder is idle, no one else can use the spectrum [1-3]. In addition, exclusive access is not

suitable for some mobile applications. For example, it would be extremely inconvenient

for a group of palmtop devices forming a wireless personal area network (WPAN) 

obtain a new license every time they move to a new location.

There are also unlicensed bands, where devices can operate without obtaining a

license from a regnlator. An example of the unlicensed bands is the 2.4 GHz Industry,

Science, and Medicine (ISM) band, in which applications such as 802.11 wireless local

area networks eLAN) and Bluetooth operate.

Unlicensed spectrum promotes efficient utilization of spectrum through sharing and

is suitable for high mobility networks like WPANs; however, it has some problems.

First, users in an unlicensed band are not guaranteed adequate quality of service. As

there is no limit on the number of devices sharing the band, mutual interference in the

band can increase suclh that a performance required by a user is inadequate. Second,

users may not have incentive to conserve spectrum [4-8]. Finally, due to a limit on

power that a device can transmit in an unlicensed band, some services which require

high transmission power may not be deployed.

Besides spectrum sharing in unlicensed bands, there exists another kind of shar-


