
8. Analysis and Discussion 

Over the time, technology has evolved in ways that make it possible to build much 

more efficient and dynamically responsive radio systems that can allow many users and 

uses to simultaneously share the same frequency band. Based on the information 

searched, it is revealed that way back in 1985, the US Regulator FCC has amended its 

rules and regulations, in the 2.4 GHz and 5 GHz ISM frequency bands enabling 

unlicenced operation of commercial spread spectrum applications on shared basis. 

Consequent to this spectrum allocation by the regulatory authorities, in 1997 IEEE has 

developed it's 802.11 standards for WLAN applications in 2.4 GHz and 5 GHz frequency 

bands. Today these standards are considered as the de facto international wireless LAN 

standards. 

Consequent to the decision taken at WRC-2003 in June last year, it can be foreseen a 

tremendous growth in IT industry in the global market. At ITU, consensus has been 

reached by the member countries in all three regions that a total bandwidth of 455 MHz 

be additionally allocated in 5 GHz range (5.15-5.35 GHz, 5.47-5.725 GHz) for broad 

band Radio LAN and FWA systems on worldwide basis (ITU Final Acts 2003). Unlike 

the unlicenced spectrum previously available for wireless LANs, this ITU allocation will 

give a specific protection to wireless LAN devices. With this protection wireless LAN 

devices would be given Primary status, which comes with rights of protection from 

interference from any future users of the bands that may be considered at the ITU. 

Although all key wireless LAN markets around the world have opened at least some 

portion of the 5 GHz band prior to June 2003, the decision of WRC 2003 has both 

increased the available 5 GHz spectrum in many countries and cause remaining countries 

around the world to open at least 455 MHz of spectrum under a common set of rules. 

When analyzing the policies adopted by various international Regulatory Authorities, it is 

revealed that most of the countries have principally identified two categories of 

applications in these frequency bands namely, Low power Indoor and High power 

Outdoor based on certain operational and technical characteristic. Hence it was decided 
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to perform the detailed analysis of this study on similar framework . This distinction can 

be further justified as majority of the stakeholders in the local telecom and IT industry 

have expressed their views under these two classifications. 

8.1 Low power, Indoor Usage 

According to the information gathered from other Regulatory authorities such as 

Singapore, China, Malaysia, Hong Kong , Australia, Europe and USA, it is revealed that 

most of the Regulators have authorized the usage of both 2.4 GHz and 5 GHz frequency 

bands for indoor WLAN applications. This regulatory decision has resulted in 

tremendous growth in wireless IT industry in those countries. 

However individual countries have adopted dissimilar operational and licensing 

requirements for the operation of low power wireless equipment in these frequency 

bands. It is found that in Singapore, maximum power level of, 100 mW e.i.r.p. in 2.4 

GHz band and 200 mW e.i.r.p. in 5 GHz bands is allowed for the operation of low power 

wireless equipment under licence exempted category for localized onsite use. In UK, 

similar regulatory provisions are in place for indoor use. In Australia, indoor usage is 

permitted with a maximum power level of 500 mW e.i.r.p. in 2.4 GHz band and 200 mW 

e.i.r.p. in 5 GHz bands. There is no requirement to have a licence for the usage of 

frequencies, however operator is required to obtain a class licence for the usage of 

equipment. In USA relatively high power levels are authorized in both frequency bands 

on licence exempted basis (Bhatia, 2003). 

The study on international situation revealed that, increased interest in the unlicensed 

model has prompted due to the technological advancement in wireless technology, from 

which several users can share the same spectrum without causing interference to each 

other. As a result of these developments a rapid growth in indoor WLAN applications 

could be witnessed globally. In Year 2003 an estimated 22.7 million access points and 

networking cards were sold and WLAN equipment sale reached $2.5 billion in the 

international market (Shim, Richard 2004). 
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According to the information gathered from TRC, in Sri Lanka any person is authorized 

to use 2.4 GHz and 5 GHz equipment for indoor applications subject to a maximum 

power level of 200 mW e.i.r.p. However the significant difference in the local regulatory 

setup with compared to other Regulators is that even for low power applications, the 

users are required to obtain annual licences for the usage of frequencies in these bands. 

However, currently TRC is planning to consider these low power applications under 

licence exempted category. In year 2003, TRC has carried out a public consultation 

(www.trc.gov.lk), in order to get the views form stakeholder on the licence exemption 

issue. However according to TRC sources, final decision has not been taken yet and 

awaiting legal advice from the Attorney General's Department. It is important to note 

that according to the provisions in the present telecommunications Act (Act No. 25 of 

1991 as amended) the Regulator is not authorized to consider any category of 

services/equipment under licence exempted basis. Hence as per their view, this should be 

considered in conjunction with certain amendments to the present Telecommunications 

Act. 

As per the comments received from the interviewees of Computer and IT Firms it is 

found that even at present certain category of equipment such as mobile phones, customer 

premises equipment of WLL Operators are exempted from frequency charges through a 

Gazette Notification and hence no licences are issued by TRC for such category of 

equipment. According to the information received from TRC (Government Gazette 

Notification No. 929/10 of 25.06.1996 ) this particular provision of exemption of 

frequency charges has been confirmed. 

Importation of wireless access points and PC cards are subjected to certain regulatory 

clearance procedure by TRC. According to TRC sources, it was found that as these 

items are not licence exempted, for each importation it is necessary to obtain the 

administrative details of the end user. The clearance letters will be issued once the 

necessary information is provided and relevant licence fee is settled by the end user. As 
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the licence is annually renewable it was found that very often licensees have not 

requested for renewals. 

It is very evident that present licensing requirement for low power WLAN equipment 

imposed in Sri Lankan regulatory setup is very unrealistic and impracticable. Further, it 

can be observed that this type of unnecessary regulatory requirements may encourage 

illegal importation of such equipment and may create unwanted delays and 

discouragement in the IT industry to introduce modern wireless applications in Sri Lanka. 

During the study it was revealed that internationally, few countries have introduced 

certain administrative requirements for the use of WLAN equipment but detailed 

information on such requirements was not be available. 

Present indoor wireless network operators stated that, there will be a huge potential to 

use these low power in house wireless applications such as HotSpots, wireless LANs 

etc. in major commercial areas. However it was observed that even at present some of the 

WLAN users are experiencing bandwidth congestion problems in 2.4 GHz band in some 

areas in greater Colombo due to MMDS TV transmissions. Based on the information 

searched in other Regulatory Authorities, it is found that 2.4 GHz ISM band has been 

entirely allocated for WLAN applications on shared basis in many countries. Hence 

considering the present demand available for vast array of data and internet related 

applications, TRC should immediately make necessary arrangements to clear this band 

from such high power applications so that WLAN users can truly get the benefit of 

having high capacity, high speed applications according to the standards specified by 

IEEE. 

8.2 High power, Outdoor Usage 

The evolution in wireless technologies has prompted new models for deploying last-

mile infrastructure. Modern technological advancements demonstrate that 

Internationally, Wireless (Internet Service Providers) ISPs, User-cooperatives and 

Municipalities are taking advantage of broadband wireless solution and low cost 
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mfrastructure to promote economic development and enhance access to advanced 

communication services (Leary 2004). 

Study on International regulatory provisions revealed that the availability of globally 

harmonized frequency bands, international wireless standards and regulations supporting 

these standards led the popularity of the 2.4 GHz ISM and 5 GHz bands for IT based 

applications today. However, unlike low power indoor wireless applications, relatively 

few countries such as USA, Australia, Hong Kong, Malaysia have made necessary 

regulatory provisions for high power outdoor usage of 2.4 GHz frequency band. 

Whereas, countries such as UK, China and Singapore have not authorized the high power 

outdoor usage of the said band (Bhatia, 2003). 

While analyzing the international situation it is found that subsequent to the decision 

made by the US Regulator- FCC, several other countries have instituted similar policies 

to declared outdoor applications in 5 GHz ISM band (5.725-5.875 GHz). However 

noticeable amendments in regulatory policies can be perceived in most of the countries 

with the new global spectrum allocation in 5 GHz frequency band made at ITU in year 

2003. 

It is observed that in most of the developed countries, unlicenced model has been chosen 

as the most appropriate setup even for outdoor usage of these frequency bands. Many 

Regulators have opted to select the unlicenced model, as the technology incorporated in 

wireless LAN devices has evolved in ways that make it possible to build much more 

efficient and dynamically responsive radio systems which can allow many users to 

simultaneously share the same spectrum. Hence the traditional belief of scarcity of 

spectrum would not arise in this form of wireless environment. 

In an unlicenced regime it can be seen that the user has the maximum freedom and 

flexibility, however subject to certain technical limitations to set up any form of wireless 

networks to meet the desired expectations. Hence it is evident that this environment will 

encourage development of novel thinking and innovations to foster IT industry in the 
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society. Most of the developed countries have formulated their regulatory policies 

keeping in mind that liberalized unliceced model will create an equal opportunity and 

faire competition in the market, so that every category of stakeholders such as equipment 

manufacturers, service providers, equipment vendors and end customers will enjoy the 

real benefits due to reasons such as low cost of equipment consequent to the economies 

of scale, easiness of deploying and expanding the systems/networks and availability of 

wide array of products in several brands etc. 

However it is revealed that in most of the developed countries, nationwide several 

alternative delivery platforms such as copper and fiber are in place for the provision of 

reliable public telecommunication services. Majority of the population, specially the 

urban population do not purely depend on their basic data, voice and Internet related 

applications through these unlicenced wireless networks (Lehr, 2004). Their main 

intension of making these bands as licence exempted is to encourage more innovations 

in the IT and telecom industry. However in most of the developing countries there are no 

cable or fiber optic networks deployed even to cover main cities due to non affordability 

of the investment cost. Major telecom Operators in those countries heavily depend on 

radio frequencies to establish their networks. Hence , reliable, interference free means of 

radio communication is a prime requisite. 

According to TRC sources, currently most public telecommunication service providers 

operate their networks in high quality spectrum which is usually allocated to the licensee 

on an exclusive basis. The licensee is free to plan the spectrum in accordance with their 

business plans. The exclusivity of the spectrum enables the licensee to have confidence 

in the quality of services. However, Licence exempt spectrum is not exclusive and is 

generally shared with many other disparate users. It would be very difficult for a 

network to be planned in the usual way, as activity in the band is not predictable and use 

of the spectrum in any given area can not be coordinated. Instead of a quality of service 

guarantee, services could only be provided on a "best efforts" basis in an licence exempt 

environment. 
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Currently, public telecommunication service providers are licenced to use radio 

spectrum as part a of their network and according to their licence they are authorized to 

provide voice and data services. As per the comments received , the Telecom Operators 

are of the view that priority should be given to them when allocating these frequency 

bands for public data and internet related applications as they have the necessary 

infrastructure. If this proposal is considered favorably it can be seen that there will be 

unfair competition in the market as new operators who wish to bring investment into to 

the country will be at a disadvantage. Further there is a possibility that existing 

operators may deviate from their main business obligations of providing voice services 

and try to capitalize on the new market segment. On the other hand one can argue that 

rather than introducing more new players in to the telecom market, by allowing present 

PSTN operators to use these frequency bands, data, voice and internet related solutions 

may be provided at the lowest possible cost as they have already established the 

infrastructure in major parts of the country. 

According to the responses of the FBDOs, there are several practical difficulties in using 

2.4 GHz band for outdoor applications due to bandwidth limitations and spurious 

emissions of adjacent high power TV channels. This situation has been confirmed by 

TRC and suggested to clear the entire ISM band from non data related applications. The 

present FBDOs have stated that preference should be given to them for 5 GHz band 

allocation as they already posses a system licence for facilities based data applications. It 

can be argued that FBDOs have a fair reason for such demand as present spectrum 

allocation does not allow them to carryout an acceptable level of service. However as per 

the information received from TRC, except for one FBDO, others have not use the 

spectrum in an effective manner. Therefore once the spectrum is allocated it is very 

important to set performance targets or penalties to the Operator. 

As there are several 5 GHz bands available for data related applications, some of the 

Data Operators and also the new interested parties supported allocation of sufficient 

spectrum on exclusive use basis, so that the public data services can be provided with 

some protection on frequency interference. According to their experience if shared use 
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is permitted, if interference occurs, it is impossible to isolate the source of such 

interference. However, when analyzing the international situation it can be seen that the 

entire bands are allocated on shared basis and limiting the operations to a particular 

potion of the bands can not be practically implemented. Even at present TRC 

experiences a similar type of practical problem in 2.4 GHz band. 

Most of the ISPs have argued that they should be given the opportunity to use these 

frequency bands as most of the facilities based Operators are not willing to provide them 

the necessary infrastructure at a reasonable cost. As per the case studies illustrated in the 

global market (Leary, 2004) it is revealed that internationally, ISPs have heavily used 

these unlicenced frequency bands for low cost broad band wireless Internet applications. 

It may be advisable to consider similar arrangement in Sri Lanka so that all ISPs will be 

allowed to use on particular frequency band in 5 GHz range on licence exempt basis as 

there are several ISPs who are experiencing similar kind of practical difficulties. 

According to the responses received from some of the IT Firms, there will be an immense 

potential to establish Wide Area Networks by individual organizations to perform their 

corporate businesses. By authorizing many category of users to access a common 

unlicenced band, spectrum demand of those individual customers can be fulfilled and 

network providers and users of such networks have full flexibility and freedom to 

experience the facilities of modern state of the art technologies developed in IT industry. 

Once the band is unlicenced the private network providers should definitely be able to 

compete with licenced operators as the end user has to make a final decision on quality 

versus cost. 

As per the views expressed by some of the stakeholders such as University Academics 

and Government & Non-Government Organizations, it is evident that there is a huge 

demand to deploy private Wireless Local Area Networks which are limited to very 

specific area of about 4-8 Km radius. For example certain organizations may need to 

provide Internet access facility to several schools in a specific area through wireless 

media or an University may need to set up it's own wireless network to provide 
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connectivity to the students and the staff who are residing within a radius of 3-5 Km 

from the University. It is revealed that the present regulatory frame work does not make 

any provisions to encourage such private or restricted user group wireless applications. 
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