
2. Literature review 

Sri Lanka began to focus on issues related to IT Sector in the Mid 1980's. With the 

liberalization of telecom industry in early 1990's, there has been a significant 

development in IT Sector through wireless media specially in urban areas. However 

there were very few literature related to local industry can be found with regard to the 

effective utilization of radio spectrum for IT related activities. 

In December 2002, the Ministry of Economic Reforms, Science and Technology 

commissioned Quotient Associates Ltd of United Kingdom to undertake a study to asses 

the State of the Spectrum Management in Sri Lanka. One of the tasks identified in this 

study was to consider Options available for the use of unregulated applications such as 

Wi-Fi. 

Quotient (2002) have analyzed the current situation of 2.4 GHz ISM band in Sri Lanka 

and recommended that unlicenced operations within the whole of 2.4 GHz band or within 

parts of it will be permitted at a future date, subject to further technical evaluation to 

assess the interference situation with existing licensed systems. Further they 

recommended to identify the technical parameters and other conditions that are to be 

met by unlicensed equipment. They suggested that the basis for this should be similar to 

that already applied to individual users of the spread spectrum band. For example 

transmit power to be limited to 100-200 mW and the use of external antennas to be 

prohibited. Users operating under licence exempt conditions would receive no 

protection and consequently pay no licence fee. Also there should not be any 

restriction on the application or services that could be provided under the unlicenced 

regime. 

Quotient (2002) further reported that changes to the regulatory regime will be needed to 

authorize unlicensed operation. They suggested to carry out a detailed study on as 

to how the 5 GHz bands have been allocated in other countries for Wi-Fi application. 

The decision on whether or not to exempt equipment operating in these bands depends 

on the Government's approach to support rural telecommunication and requires further 



discussion between Telecommunications Regulatory Commission (TRC) and 

appropriate Ministries. Further they suggested that the 5GHz bands and the low cost 

equipment available in these bands are suited to the rural Telecentre applications. 

In July 2003, TRC carried out a Public Consultation on making 2.4 GHz and 5 GHz 

bands available for licence exempt terminals. The main objective of this consultation 

was to seek views from the interested parties on as to whether these bands should be 

allocated for licenced exempt applications. Based on the responses received, 

Commission has decided to authorize low power, indoor applications as licence 

exempted. However this matter has been referred to Attorney General's Department to 

obtain legal opinion. With regard to the high power, outdoor applications, Regulatory 

Commission has not yet taken any policy decision, as to how these bands should be 

allocated for such applications. 

Internationally, several regulatory authorities have conducted public consultations on 

the allocation of 2.4GHz and 5 GHz bands. Then Regulatory Authority of UK, 

Radiocommunications Agency (RA) (www.radio. gov.uk. 2001) had conducted a Public 

Consultation on use of Licence-Exempt Spectrum for provision of Public 

Telecommunications Services. As per Wireless Telegraphy Act (1949) of UK, all use 

of radio spectrum is subject to licensing unless specifically exempted by Regulations. 

Radio equipment that is exempted from licensing under existing exemption 

Regulations includes low powered short-range devices and mobile terminals used with 

public networks. The exemption Regulations specifically prevent the use of licence-

exempt frequency bands for the provision of services to third parties by way of business. 

Ofcom has received a number of requests from Operators, Manufacturers and small 

business, for an amendment to the current Regulation to allow licence-exempt 

spectrum to be used to provide commercial services. Following an extensive public 

consultation process, Ofcom has taken the following steps to open 2.4 GHz and 5 GHz 

spectrum for radio LAN and similar applications. 2.4 GHz ISM band, 5.15-5.35 GHz 

and 5.47-5.725 GHz bands have been granted licence exempt status for use by public 

and private users for mobile/ nomadic WLANS subject to certain technical and 
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operational conditions. The band 5.725 - 5.850GHz is open for installation of Fixed 

Wireless Access (FWA) services on a light licenced basis. 

The Regulatory Authority of France, Autorite' de re'gulator des telecommunication 

(ART) (www.art-telecom.fr, 2001) have carried out a Public Consultation on providing 

telecommunications services over frequencies not specifically assigned to their user in 

the 2.4 GHz and 5 GHz bands (WLAN). It is found that the authorization and usage 

conditions of WLAN technologies are not identical in all countries. In particular, 

French regulations are more restrictive than most other European Countries. Hence, 

ART requested views from the interested parties, as to how its regulatory arrangements 

should be re-defined in order to meet the pressing demand of the telecommunication, 

Information Technology and Multimedia Sectors. 

Atheros Communications Inc. (2003), one of the leading WLAN equipment 

manufacturer has published a white paper on "Worldwide Regulatory progress for 

Wireless LANS". It outlines the recent history of regulatory issues that affect the 

deployment of today's wireless LANS. Further it gives an analysis of similarities and 

dis-similarities in identifying 2.4 GHz and 5GHz spectrum for WLAN applications by 

various countries throughout the world. 

According to this report, the unlicensed use of the 2.4 GHz band has commenced when 

FCC took a bold policy departure in 1985 under FCC part 15 rules. It gives a brief 

description about the standards available in 2.4 GHz and 5 GHz bands. Further it 

discusses about the interference mitigation technologies, such as Dynamic Frequency 

Selection (DFS) and Transmit Power Control (TPC) used in the 5GHz frequency band. 

The paper published by Atheros Communications Inc. (2003) on "802.11 Wireless LAN 

Performance" gives a comparison on data speeds of the IEEE 802.11a, 802.11b and 

802.1 lg Wireless LAN standards. It further says that maximum data rate may be 

attainable at relatively short distances with well engineered WLAN products, however 

actual performance will decrease as the distance between wireless station is increased. It 
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describes many factors that actually affect the data speeds and operating range, such as 

operating frequency, antenna efficiency, RF component performance, environmental 

variables and absorption through and scattering around objects etc.. 

As per the USA Regulatory Authority, (FCC) (www.fcc.gov) rules applicable for 

Wireless LANs are described in in FCC part 15.247. Manufactures of 802.11 products 

must comply with Part 15 to qualify for selling their products within the USA. 

De Vries & Hassan (2003) suggested that spectrum Regulators can improve the utility 

of future unlicenced allocation by improving the sharing of such bands between diverse 

systems. It addresses the requirement of having technical standards and coordination 

between standard bodies to facilitate efficient shared spectrum for inter-system and intra 

system use. It says that the Regulator as the only common governing authority should 

coordinate intra-system sharing through the creation of suitable rules. 

The Wi-Fi alliance (www.wi-fi.org) was formed to certify interoperability of IEEE 

802.11 products and to promote them as the global Wireless LAN standard across all 

market segments. Wi-Fi certifications means that it is possible to connect anywhere 

there are other compatible Wi-Fi certifies products. This web site gives very detailed 

explanation about factors that determine the operating range of Wi-Fi products, as to 

how Wi-Fi devices can be configured and different types of ways to set up Wireless 

Network. 

The 802.11 Report (www.8021 lreport.com. 2004) stated that, free wireless hotspots, 

public wireless internet access is increasingly turning into paid-access business. Some 

leading wireless internet access providers in hotels and airports recently announced 

passing the 2.5 Million customer mark. According to 802.11 Report Wireless 

broadband access usage continuous to grow and emerging technologies and lower costs 

will make broadband wireless internet networks ubiquitous in the near future. 
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Spectrum policy should continue to differ from one band to another. It is also useful for 

different geographic regions to use spectrum differently. Peha (2002) said that fixed 

wireless is an effective way of delivering broadband last-mile access in rural areas where 

population density is low, but not where population density is high. Thus, availability of 

spectrum for fixed broadband access may be extremely important for rural areas, where 

as urban areas probably have greater need for spectrum to support basic mobile 

telephony. 

In this policy document FCC examined whether more spectrum should be set aside for 

operating unlicenced devices? What changes, if any should be made to the rules to 

expand the unlicensed operation? In USA, allocation of unliceced spectrum have 

spurred tremendous innovation and productivity as best demonstrated by the rise of 

wireless LANs. Prof. Peha suggests that FCC should ensure that adequate spectrum is 

available for unlicenced devices. However proper rules must be in place to govern the 

unlicenced bands, possibly influencing power levels, modulation etc. Regulators, 

those who want to raise revenue from spectrum, it is possible to add a fee per unlicenced 

device. However, if such fees are adopted, great care is necessary as it will greatly affect 

the deployment of inexpensive devices. 

Real spectrum scarcity arises when alternative uses cannot share the same spectrum 

without causing destructive interference that reduces the quality of one or both services. 

This is to be distinguished from "artificial" scarcity which arises when alternative uses 

that could share the spectrum blocked because of regulatory barriers. Lehr (2004) 

explained that exclusive licences for the usage of spectrum were justified as necessary 

to provide service providers with protection against future interference in order to induce 

the service providers to undertake sunk investment in long-lived infrastructure. In 

light of advances in computing and communications technology, the infrastructure 

investments and the underlying spectrum have become much less co-specialized, 

thereby undermining this traditional justification for licensing. 



The debate over unlicenced is sometimes confused with questions of what price to 

charge for spectrum. Because the RF spectrum is not "destroyed" when it is used, there 

are no cost associated with replenishing the resources. However, a positive 

opportunity or use cost may arise when spectrum is scare. The opportunity cost arises 

because spectrum that is used for one purpose may preclude use by another. The 

scarcity may be real, in the sense that two interfering uses may not be able to co-exist 

or share the spectrum at the same time or artificial as when there exists a regulatory 

restriction (which includes an exclusive licence) that precludes another use even if 

such use could share the spectrum without interfering. When multiple uses seek to 

share the same spectrum and there is "interference" then we say that the spectrum is 

"congested". Under such circumstances, the use of the spectrum imposes a 

"congestion" externality on other actual or potential users of the spectrum. This is a 

real cost of using spectrum that must be born by society. 

Lehr (2004) stated that as long as there are costs associated with allocating, managing or 

using spectrum, unlicensed spectrum is no more "free" than is licenced spectrum. A 

key distinction over licenced versus unlicenced spectrum is not whether spectrum is 

free, but rather how spectrum use is priced and changed for. Further it says that the 

real distinction is not whether the licensee is a service provider or equipment vendor 

or whether costs are recovered via one-time charge or via recurring charges, but 

whether there is a private entity (business) that has a right to extract revenue from end-

users as a condition for using the spectrum. 


