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Technology Neutrality: Exploring The Interaction between 
International Mobile Telecommunication and National 

Spectrum Management Policies 
 
Abstract 

This paper reviews ITU-R actions with respect to IMT standardization, and 
how these actions affect national spectrum management decisions such as those 
related to technology neutrality and selection based on data collected from 52 
interviews. 

Our analysis demonstrates that the IMT standardisation activities do not 
explicitly influence the decision of the regulator on the adoption of technology 
neutrality. They do, however, contain a range of positive (encouraging) and negative 
(discouraging) perspectives that shape the regulator’s views on technology neutrality. 
are two contrasting views on whether there is mutual influence between the IMT 
definitions within the ITU-R, and 3G and 4G market definitions. 

Nationally IMT standardisation has largely no influence on the discrimination 
between mobile technology generations (e.g. 3G, 4G). The IMT spectrum 
identification has positive influences on selecting technologies from the IMT family. 
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1. Introduction	

The rapid growth in wireless services and the increasing demand for mobile 
broadband have led to calls for the re-examining of how radio spectrum, a critical 
component in the delivery of wireless services, is managed (Cave, Foster, & Jones, 
2006). This has led several commentators to review the traditional approach to 
national spectrum management, which is commonly referred to as ‘command and 
control’, and which has been criticised for creating an artificial scarcity due to 
inefficient utilisation rather than a shortage of spectrum (Wellenius & Neto, 2005). 

A key disadvantage of the ‘command and control’ is the regulator’s pre-
determination of technologies to be deployed by operators (OECD, 2006). Having 
said that, there are several alternatives to ‘command and control’ that are compatible 
with technology neutrality (Chaduc & Pogorel, 2008).   

One alternative approach to overcome these challenges and to reform national 
spectrum management policies is spectrum market. Such approach calls for treating 
spectrum assignments in a similar way to other property rights and allowing spectrum 
usage flexibility so that service and technology neutrality occur (Coase, 1959; Hazlett, 
1998a).   

The market approach is based on allocation flexibility, technology neutrality, 
exclusive property rights and market-based assignment (Chaduc and Pogorel, 2008). 
In such approach it is argued that private operators are more knowledgeable of the 
market and will choose the optimum service to the consumers (Hazlett, 2001). The 
origin of market approach could be traced back to the dilemma that the FCC faced in 
choosing between three different standards for transmitting systems of colour 
television signals in 1951 (Herzel, 1951). The FCC performed what can be called a 
technical beauty contest and adopted only one standard.  

 Herzel (1951) suggested a revolutionary solution at that time to use an auction 
to choose among the competing standards. Herzel (1998) explains afterwards that his 
main concern at that time was not using auction as much as having packages of 
spectrum rights and obligations. Smythe (1952) defended the FCC position at that 
time by explaining that the different spectrum users should be treated differently 
according to their activities (especially governmental agencies) and therefore bidding 
cannot be used as the mechanism to choose among them. Herzel (1952) responded by 
arguing that radio spectrum is similar to any other object (e.g. equipment) that users 
compete for. 

 Coase (1959) supported Herzel’s argument in his seminal contribution ‘the 
federal communications commission’ and suggested that spectrum assignments 
should be treated in a way similar to property rights. Coase argued also that the aim of 
the regulator should be to maximise the output and not to minimise the interference 
and that interference should not be an issue as long as the gain from it is much more 
than the harm it produces. Coase (1960) generalised his argument afterwards in his 
Nobel prize article ‘the problem of social cost’ and suggests an approach toward 
dealing with harmful effects on others that is based on comparing the total social 
product yielded by alternative social arrangements. Therefore, interference by one 
user against the other could be allowed if society benefits are much more rather than 
in the case of delimiting interference.  

At the international level, the ITU-R is the administrative body responsible for 
managing spectrum matters that have global influence through the ITU-R Radio 
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Regulations (RR) and the ITU-R resolutions, recommendations and reports. The ITU-
R RR have international treaty status and they are binding for all the ITU-R countries 
(Maitra, 2004). In contrast, ITU-R recommendations do not have a legal status similar 
to the ITU-R RR unless they are incorporated by reference in the RR (Maitra, 2004).  

The ITU-R has been involved in two aspects of personal mobile 
communication systems under the label IMT: firstly, defining the standards and 
spectrum identification related to these systems as a response to the lack of 
interoperability between 2G standards (Maitra, 2004); and, secondly, the need for 
global roaming (McLean Foster & Co., 2013). In particular, the ITU-R work on the 
International Mobile Telecommunication (IMT) standards has resulted in having six 
and two terrestrial radio interfaces that are part of the IMT-2000 (ITU, 1998) and 
IMT-Advanced (Funk, 1998) family of standards respectively. In addition, the IMT 
standardisation process has been associated with identifying spectrum bands by the 
ITU-R for the use of IMT radio interfaces to enable global roaming (ITU-R, 2017). 

However, it is not clear what is the influence of the international activities in 
the ITU-R that are related to mobile technologies on national regulators’ decisions 
with regard to adopting these technologies. More specifically, while most of the 
literature that addresses technology neutrality focuses on national circumstances such 
as market structure and auction design (ITU-R, 2015b), the influence of IMT 
standardisation activities in the ITU-R is, however, largely overlooked. Although the 
ITU-R recommendations on IMT are not by nature binding, they are usually respected 
by ITU-R member states and are taken quite seriously by some administrations (e.g., 
Japan). This is not to suggest that mobile telecommunication standards published by 
organisations such as ETSI and 3GPP are irrelevant, but rather to highlight the central 
and arguably influential role played by the IMT. 

With this in mind, this paper seeks to shed light on how the IMT and national 
radio spectrum management policies interact with regards to technology neutrality. To 
understand this relationship, four questions are explored:  

1. What is the influence of IMT standardisation on technology selection and 
neutrality at the national level? 

2. What is the influence of IMT standardisation on perspectives regarding mobile 
technology generation definition and determination (e.g. 2G, 3G, 4G)? 

3. What is the influence of IMT standardisation on discrimination between 
mobile technology generations and being biased against or in favour of a 
particular technology? 

4. What is the influence of IMT spectrum identification on technology selection 
and technology neutrality? 

With this in mind, the rest of the paper is organised as follows: The following 
section explores mobile technology selection on the national level, and Section 3 
addresses the activities related to personal mobile standardisation in the ITU-R. 
Section 4 highlights the methodology adopted for this paper. Sections 5 to 8 examine 
the interaction between IMT and national spectrum management policies in terms of 
decisions related to technology neutrality and technology selection, the influence of 
IMT standardisation on the perception on 3G and 4G technologies and influence of 
IMT spectrum identification on regulator’s decision regarding technology selection 
and technology neutrality respectively. Conclusions are drawn in Section 9. 

 

2. Technology selection 
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Technology selection is one of the main elements of any spectrum management 
approach where selection of technologies could be neutral, restricted to standardised 
technologies or selective of specific technologies (ITU-R, 2001b, 2007c). 
Standardisation refers to the level of specification of allocated services such as 
transmitter power, and channelization whereas, technology neutrality is defined by 
(Ali, 2009; Bohlin, 2012; Frullone, 2007; Kamecke & Korber, 2006) as the minimum 
applied constraints while ensuring that interference is appropriately addressed. 
Another definition suggests that true technology neutrality implies defining conditions 
without any biased assumptions (Chaduc & Pogorel, 2008; Freyens, 2009). 

There are pros and cons associated with limiting the choice of technology to 
standardised ones (Foster, 2008). The main advantage of standardisation is that it 
allows large production scale, which reduces the cost of the equipment. Moreover, the 
benefits of standardisation include avoiding harmful interference and promoting 
interoperability between terminals and public networks. On the other hand, 
standardisation may lead to locking in an inferior standard and delays in the 
introduction of new equipment. An example of the failure in selecting the right 
technology is the enhanced radio messaging system (ERMES), which was an 
initiative to create a Europe-wide mobile messaging system that ended without any 
significant deployments of the technology (Whittaker, 2002). In fact, one of the main 
providers of ERMES, Ericsson, considers the standard to be a failure (Indepen and 
Aegis Systems, 2004; London Economics, 2008; Pogorel, 2007). Some may consider 
that the standard largely failed even before regulators had to make choices. 

It is argued that, in general, governments are not successful when it comes to 
selecting winning standards due to the absence of the industry commercial motivation 
to identify efficient technologies (Cave, 2002). 
 With regards to personal mobile telecommunication, there have always been 
tensions between different technologies. For instance, in the 2G era there was a global 
competition between GSM and CDMA standards, with the former winning in terms of 
the number of global subscribers (Bohlin, 2012; Cave, Doyle, & Webb, 2007; 
Pogorel, 2007). To be accurate, in some cases, there was no competition for GSM in 
Europe for example where CEPT targeted from the beginning creating common 
European mobile system and created a new committee which was given the name 
GSM (A commentary on standardization practices: lessons from the NMT and GSM 
mobile telephone standards historie Thomas Haug). Of course, this was not the case in 
the US where the government encourages neutrality among the 2G operators (During 
this time, the FCC continued its historical approach to licensing by letting the market 
place decide what technology to implement into any particular licensed band.--- 
Chapter 6: GSM Goes to North America Don Zelmer1) 

During the 3G era, the most prominent example of competition was between 
WCDMA and CDMA2000 1xEV-DO/DV, with the former achieving a greater 
number of subscribers (Hazlett, 2001). The race for 4G has been between the IEEE 
and 3GPP, which supports WiMAX and the LTE-Advanced respectively. This has 
ended with the later dominating the market as the single standard for 4G (Curwen, 
2004; Saugstrup & Henten, 2006). 

The concept of technology neutrality has emerged with the development of 
personal mobile telecommunication. Initially, in Europe, for example, the European 
Commission (EC) enforced the exclusive use of the 900 MHz and 1800 MHz bands 
for GSM (Saugstrup & Henten, 2006). In the 3G era, El-Moghazi, Whalley & Irvine 
(2015) suggest that the influence of the policy makers in the technology development 
has decreased with the liberalization of the telecommunication markets. In particular, 
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the calls for technology neutrality that started in the 1990s when the US government 
stated that there should be no assumed or required specific technologies, and that rules 
should be technology neutral (Curwen, 2004). Similarly, in Europe, technology 
neutrality has been one of the guiding principles of telecommunications regulation 
(Saugstrup & Henten, 2006). Today technology neutrality is a widely recognized and 
accepted concept (Ali, 2009). 

The practice of technology neutrality varies around the world. In Europe, 
GSM was mandatory for operators until 2009 (Lovells, 2014) when the use of 
spectrum bands reserved for 2G technologies were opened up to 3G technologies (Ali, 
2009; Bohlin, 2012; Frullone, 2007; Kamecke & Korber, 2006; Sims, 2005). Japan 
took the position that the 2.5 GHz band would be reserved for non IMT-2000 
technologies (Cowhey, Aronson, & Richards, 2008), while in China the government 
assigned each of the three operators a particular standard, namely, TD-SCDMA, 
CDMA 2000 and WCDMA (Bohlin, 2012). 

 
 

3 International	Mobile	Telecommunication	(IMT)	

In general, the ITU has been involved in the compatibility of 
telecommunications standards since its initial days handling the Marconi monopoly 
(Sims, 2006). The Marconi company refused to relay messages it received from 
competing operators (Newlands, 2009; Xia, 2011). Accordingly, an international 
conference was held in Berlin in 1903 to address the issue and to enable international 
interconnection (Savage, 1989). The final protocol of the conference established that 
wireless stations should operate in a way as not to interfere with other stations (Anker 
& Lemstra, 2011). Later on, the ITU-R failed to agree on one standard for coloured 
TV in the 1960s with the result that three were approved. (Codding, 1991) has argued 
that multiple standards have been viewed by the ITU as the policy of last resort.  

In general, Stepehen Blust, Chairman of ITU–R Working Party 5D, presents 
an excellent overview, called the SMaRT view, on the main elements of IMT-
Advanced project that could be applied to IMT in general (REF: Development of 
IMT-Advanced: The SMaRT approach). SMaRT is an acronym for Spectrum, 
Marketplace, Regulatory, and Technology. 

With respect to spectrum aspects, the ITU-R is involved in calculating the 
spectrum requirements for IMT systems and estimated spectrum bandwidth. The 
second element focus on establishing the overall objectives of the future development 
of IMT systems, and the framework for services delivered by IMT in addition to the 
mobile telecommunication market forecast. The regulatory aspect addresses the 
frequency arrangements for implementation of the terrestrial component of IMT and 
naming for IMT. The fourth element, technology, set the principles for development 
of IMT, and radio aspects for the terrestrial component of IMT. It also determined the 
requirements, evaluation criteria, and submission templates for the development of 
IMT in addition to the guidelines for evaluation of radio interface technologies for 
IMT- Advanced. 

In the next two sub-sections, we shall focuses on two aspects namely, IMT 
standardisation and IMT spectrum identification. 
 

IMT Standardisation Process 
The involvement of the ITU in the standardisation process was mainly in 

response to the emergence of several national and regional standards bodies that were 
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perceived as a threat to the role of the ITU in setting international telecommunications 
standards (Savage, 1989). 

In particular, the lack of interoperability between 2G mobile standards 
motivated the ITU-R to become more involved in the standardisation process of 
mobile systems (ITU-R, 2007b). It was also clear that the mobile market had become 
large and worldwide rather than national or regional in geographical scope (Besen & 
Farrell, 1991), which called for a global effort towards achieving a worldwide 3G 
standard. 

The first step in the ITU standardisation activities on mobile technologies was 
in the 1980s when FPLMTS (Future Public Land Mobile Telecommunication System) 
was discussed in the ITU-R (formerly the International Radio Consultative Committee 
(CCIR)). That was mainly due to the support of European countries that were seeking 
a successor to GSM (ITU, 1998). More specifically, ITU-R Task Group 8/1 was 
formed in 1985 to define a framework for FPLMTS services (Funk, 1998). FPLMTS 
was renamed IMT-2000 by the Radiocommunication Assembly (RA) prior to the 
WARC-97 (U.S. Congress Office of Technology Assessment, 1993). WARC-92 also 
adopted resolution 212, providing the general framework for IMT-2000 standards 
development and system implementation (Callendar, 1994).  

The ITU-R established a procedure for submitting and evaluating the IMT-
2000 radio interfaces proposed by the national/regional standardisation bodies (ITU, 
1997). Following this, the ITU-R invited applicants for IMT-2000 radio transmission 
technologies in 1997 and 10 terrestrial proposals were submitted in 1998 (Leite, 
Engelman, Kodama, Mennenga, & Towaij, 1997). Among these proposals, five radio 
interfaces were approved to be part of the IMT-2000 standards: WCDMA (also 
known as UMTS), CDMA 2000, TD-SCDMA, EDGE, and DECT (ITU-R, 2010). 
The main key requirements of IMT-2000 were set to provide data rates up to 2 Mbit/s 
(Engelman, 1998). In 2006 the IEEE submitted a proposal to include the WiMAX 
standard IP-OFDMA into the IMT-2000 family of standards (ITU-R, 2009). The ITU-
R RA-07 agreed in October 2007 to officially include WiMAX to the IMT-2000 
family (ITU-R, 1997). 

With respect to 4G standards, the ITU–R announced that its invitation for the 
submission of proposals for candidate radio interface technologies for the terrestrial 
components of IMT-Advanced that were agreed on in 2008 (WIMAX Forum, 2007). 
The main key feature of IMT-Advanced was set to be the provision of enhanced peak 
data rates of up to 100 Mbit/s for high mobility and 1 Gbit/s for low mobility (Sims, 
2007). There were six different proposals containing two main technologies: IEEE 
(IEEE 802.16m) and 3rd Generation Partnership Project (3GPP) (LTE Release 10) 
(ITU, 2008). Later, these six proposals were consolidated into the two IMT-Advanced 
technologies: LTE-Advanced and WirelessMAN-Advanced (ITU-R, 2007a). These 
two technology standards were submitted to the RA-12 and were agreed by ITU-R 
member states (WP 5D Chairman, 2009). The LTE-Advanced standard was identified 
as LTE Release 10 and beyond, while the WirelessMAN-Advanced standard was 
identified as IEEE 802.16m (ITU, 2010a).  

Regarding 5G standards, the ITU-R has developed the framework and overall 
objectives of the future development of IMT for 2020 and beyond (ITU, 2012). One 
key step was for the ITU-R in 2016 to prepare the new circular letter for IMT-2020 
technology applicants (ITU-R, 2012b). In February 2017, the ITU agreed on key 5G 
performance requirements for IMT-2020 (ITU, 2017b). One of the key characteristics 
of these requirements is related to the peak data rate, which were determined to be 20 
Gbit/s for downlink peak data rate and 10 Gbit/s for the uplink peak data rate. Another 
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important characteristic is that for the latter user experienced data rates are 100 Mbit/s 
and 50 Mbit/s for downlink and uplink respectively (ITU-R Working Party 5D, 2017). 
The work on IMT-2020 is expected to be finalised in 2020 with the publishing of the 
specifications for the new IMT-2020 radio interfaces (ITU, 2017a). 
While this paper sheds the lights on the ITU-R role for the IMT-2000 and IMT-
Advanced technologies, the case may not be the same for the IMT-2020 era. More 
specifically, as the IMT-2020 standardisation is still in process and is expected to be 
finalised by 2020, it was not possible to collect recent information on the issue. In 
addition, the situation is different for IMT-2020 in terms of the competing 
technologies. As the IMT-2000 era has witnessed the contest mainly between CDMA 
2000 and WCDMA, and the IMT-Advanced era was remarkable with the war 
between WiMAX and LTE, it seems that IMT-2020 will be the time of one dominant 
technology, namely NR by 3GPP proponent. Therefore, the issue of technology 
neutrality should be treated differently as neutrality would be in this case between the 
different frequency arrangements of NR.  

Table 1 (below) displays a timeline of the ITU-R activities regarding IMT 
standardisation. 

 
Year Standardisation activity 
1985 The ITU-R Task Group 8/1 was formed to define a framework for FPLMTS 

services 
1997 The name FPLMTS was renamed IMT-2000 
1997 The ITU-R invited applicants for IMT-2000 
1998 Ten terrestrial proposals were submitted for IMT-2000 
1999 Five radio interfaces were approved to be part of the IMT-2000 standards 
2006 The IEEE submitted a proposal to include WiMAX into the IMT-2000 
2007 RA-07 agreed to include WiMAX to the IMT-2000 family 
2008 The ITU–R announced its invitation for the submission of applicants for IMT-

Advanced 
2009 Six different proposals containing two main technologies (IEEE (IEEE 

802.16m and LTE Release 10) were submitted 
2012 The RA-12 approved the two technologies to be part of the IMT-Advanced 
2016 Start of IMT-2020 Circular letter preparation 
2020 Finalisation of IMT-2020 technologies specifications 

Table 1: Timeline of the ITU-R Activities on IMT Standardisation 

 

IMT Spectrum Identification 

The IMT standardisation process has been associated with identifying the 
radio spectrum bands to be used by these IMT standards (e.g. 2 GHz band). The first 
step with this regard was when the European countries called for spectrum allocation 
for FPLMTS in the mobile WARC of 1987 but the issue was postponed until WARC-
92. During WARC-92, countries such as the United States opposed allocating new 
frequencies for FPLMTS (Osseiran, 2013). Eventually, the conference identified the 
bands 1885-2025 MHz and 2110-2200 MHz for countries wishing to implement 
FPLMTS (ITU-R, 2016). Table 2 (below) shows a timeline of the IMT spectrum 
identification by different WRCs. 
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WRC IMT Identified bands 
WARC-1992 1885-2025 MHz and 2110-2200 MHz 

 
WRC-2000 806-960 MHz, 1710-1850 MHz, 2500-2690 MHz 
WRC-2007 450-470 MHz, 698-806/862 MHz, 2.3-2.4 GHz, and 3.4-3.6 GHz  

 
WRC-2012 694-790 MHz  

WRC-2015 470-694 MHz, 1427-1518 MHz, 3300-3400 MHz, 3400-3600 MHz, 3600-
3700 MHz, 4800-4990 MHz1 

Table 2: Timeline of IMT Spectrum Identification (ITU-R, 2001a, 2008, 2012a, 

2015a; U.S. Congress Office of Technology Assessment, 1993) 

In this section, we have focused on two main activities related to IMT 
technologies, namely, IMT standardisation and IMT spectrum identification. While 
the former has evolved from IMT-2000 to IMT-Advanced and then to IMT-2020 
under the label of IMT, the later has expanded over the years through different WRCs. 
The next section outlines the methodology adopted in order to explore how IMT and 
national radio spectrum management policies interact with regards to technology 
neutrality. 

 

3 Methodology 

This section explains the research methodology adopted in order to examine the 
interaction between IMT and national spectrum decision regarding technology 
selection and neutrality. A qualitative methodology is adopted that utilises an 
inductive approach where the theory is developed upon the observations or the 
findings of the research (ITU-R, 2012c). The paper draws on primary data collected 
from 55 semi-structured interviews with interviewees from national regulators, mobile 
industry, ITU-R study groups and working parties.  

In particular, this includes the main stakeholders from the different ITU-R three 
regions and covers 21 countries (including Brazil, Canada, Egypt, Finland, France, 
Germany, India, Ireland, Japan, Kenya, USA and the UK). The 52 interviewees cover 
10 operators, 11 equipment manufacturers, 7 consultants, and 24 telecommunications 
regulators who participate in the activities of the ITU-R Working Party 5D, which is 
concerned with IMT issues. These are the interviewees that the researcher managed to 
get their agreement. Only one interviewee from international operators refused to 
conduct the interview. In general, all interviewees were cooperative and answered all 
questions. 

The following table shows in details the title, group, and role of each of the 
interviewees. 

Title Group Role 
Spectrum Management Head Regulator Involved 
Senior Manager Spectrum. Regulator Observer 
Manager Spectrum Policy Regulator Involved 

Engineer Spectrum Allocation Regulator Involved 
Permanent Representative in ITU Regulator Involved 

                                                 
1	Some	bands	were	identified	in	few	countries.	
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Vice President Operator Observer 
Director Spectrum Planning Operator Involved 
Senior director Regulation Operator Involved 

Spectrum Management Head Regulator Involved 
Executive Director, spectrum planning Regulator Observer 

Representative of a member state in WP 5D Regulator Involved 
Representative of a member state in WP 5D Regulator Involved 
Representative of a member state in WP 5D Regulator Involved 

Telecommunications Consultant Consultant Involved 
Division Head. Regulator Observer 
Division Head. Regulator Observer 

Telecommunications Consultant Consultant Involved 
Technical Coordinator Regulator Observer 

Head of spectrum management Regulator Observer 
Vice Chairman of a study group Regulator Observer 

Representative of a member state in WP 5D Regulator Involved 
Director Spectrum Planning Regulator Observer 

Chairman spectrum Regional Group Regulator Observer 
Representative of a member state in WP 5D Regulator Involved 

Spectrum Management Expert Regulator Involved 
Representative of a member state in WP 5D Regulator Involved 
Vice- Chairman spectrum Regional Group Regulator Observer 

Chairman of a study group Regulator Observer 
Chairman of a study group Regulator Involved 

Managing Director Operator Involved 
Chairman ITU Working Party Consultant Involved 

Spectrum Consultant Consultant Observer 
Spectrum Consultant Consultant Observer 

Director of public policy Operator Involved 
Director Spectrum Policy Operator Involved 

Head of Technology Manufacturer Observer 
Spectrum Policy Director Manufacturer Involved 

Wireless Standards Director Manufacturer Involved 
Senior Director Manufacturer Involved 

Director of Standards Manufacturer Involved 
Spectrum Expert Operator Involved 

Spectrum Regulation Director Operator Involved 
Director of Standards Manufacturer Involved 
Director of spectrum Manufacturer Involved 

Chairman ITU-R study group Operator Observer 
Director, Government affair Manufacturer Involved 

Regional director Manufacturer Observer 
Senior Manager Operator Involved 

Spectrum consultant Consultant Involved 
Qualcomm - Senior Manager Manufacturer Involved 

Senior Consultant Consultant Observer 
Regional Manager Manufacturer Involved 

Table 3: Categorisation of Interviewees 
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It should be noted the paper does not intend to identify the identity of the interviewees 
for each answers, as that would involve revealing their formal opinion on the different 
aspects of the IMT process, which was not possible for most of them. However, in 
order to overcome such deficiency, Table 3 identifies the background of each 
interviewee and whether he/she is part of the IMT process per se or just observing the 
process while not attending the ITU-R WP 5D meetings.  

The core questions asked to each of the interviewees were as follows: 

1. Is being part of the ITU IMT-2000 and IMT-Advanced technologies 
mandatory for introducing a technology for cellular mobile? 

2. Do you define 3G and 4G services according to the ITU-R IMT-2000 and 
IMT-Advanced standards? 

3. What are the pros and cons of having spectrum identified for IMT?	
The same questions were, in essence, asked to each of the interviewees with 

different wording according to the context and to background of the interviewee (that 
is, whether they were from a regulatory agency, telecommunications operator etc.). 
Some additional questions were, however, asked to specific participants such as, for 
example, those who supported WiMAX. In addition, some other questions were asked 
to stimulate the discussion at the beginning of the interview and to understand the 
background of the interviewees. For instance, some interviewees were asked about 
their definition of technology neutrality and their opinion on such concept (benefits – 
threats). Also, regulators and operators were asked whether it is allowed to re-farm 
their spectrum for other technologies (e.g. LTE in 900 MHz). In general, the period of 
the interviews were conducted in the time before the work on IMT-2020 between the 
year 2012 and 2014. Accordingly, it was not possible to include the 5G discussions in 
the paper. 

One remark to be mentioned is with respect to the research philosophy of the 
paper. In general, research philosophy impacts the researcher’s view of the 
relationship between knowledge and the process by which it is developed. Having 
said that, this research adopts the interpretivism paradigm as the philosophical 
position for this research for several reasons. Firstly, this research embraces the 
subjective ontological position which holds that social phenomena are created from 
the perceptions and consequent actions of social actors (Saunders et al., 2009). More 
specifically, it is argued that the regulatory aspects of spectrum management are 
socially constructed by the policymakers’ views and beliefs where these views are not 
constant and may change according to the complex and relatively unique 
circumstances of each country. These views vary across the different stakeholders’ 
position. Additionally, this research does not target generalisation but rather to 
examine closely specific context in order to answer the research questions.  

Subsequent to the interviews data reduction occurred. This is the process of 
selecting and simplifying the data from the interviews (ITU-R, 2015c). Data reduction 
has been achieved in this paper through coding, a process that breaks data down into 
component parts that are named (Bryman & Bell, 2007). Coding is used to link data to 
ideas and also to identify links between the different ideas (Miles & Huberman, 
1994). NVivo was used for this purpose, facilitating the identification of the most 
important themes (Bryman & Bell, 2007).  

In order to verify the coding, three independent coders that possessed good 
knowledge of spectrum management and the ITU-R were selected to double code 
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selected interviews to ascertain the veracity of the approach adopted in this research. 
A protocol was designed for the coding verification process that included systematic 
steps to enable the coders to verify the coding. A meeting was held with the coders 
after the verification process to discuss their comments. 

It should be noted that the selected interviews for double coding were chosen 
for having the largest number of associated ‘nodes’ where each concept (e.g. 
technology neutrality) is associated with a node (Bazeley, 2007). More specifically, a 
node is defined as a collection of references about a specific theme and coding with 
Nvivo is defined as the process of marking passages of text in a document with nodes 
(Miles & Huberman, 1994). 

The third step was data display in order to present the information 
systematically to shape the drawing of conclusions (Bazeley, 2007). Data was 
displayed after its reduction for a variety of reasons (Bryman & Bell, 2007). Firstly, it 
is difficult to analyse spread and scattered data. Secondly, the process of drawing 
conclusions for the readers from data display is more comprehensive than from the 
extended text. Moreover, data display helps discover new relationship and propose 
explanations.  

In this paper we display data by concepts. While there are several formats for 
such type of network display, this paper adopts the graphical representation of 
‘cognitive mapping’ that is a causal based mapping technique that is used mainly to 
represent the subjective world of interviewees (Miles & Huberman, 1994). More 
specifically, a cognitive map is a graphic tool that is used to represent concepts and 
ideas that individual associates with some specific issue (Miles & Huberman, 1994).  
A causal map is defined as a cognitive map that incorporates concepts linked together 
through causal relationships (Eden, 2004). In causal maps, nodes represent concepts 
and arcs demonstrate directional relationship between these nodes (Albino, 2003). 
Cognitive mapping is used mainly to represent the subjective world of interviewees 
(Prigenta, Fontenellea, Rochetb, & Trenkelb, 2008), and it is based on the Kelly’s 
personal construct theory (Kelly, 1955; Topcu, 2014) as it presents person’s construct 
system which they are able to and willing to make explicit (Eden and Ackermann, 
1998b). Kelly (1955) proposed that in order to understand how individuals organise 
their environment, the individuals themselves should define the relevant dimensions 
of that environment (Eden, 2004).  

Decision Explorer was chosen to display the data because it was designed 
specifically to support cognitive mapping (Eden & Ackermann, 1998). The software 
facilitates the handling of complexity in the ‘maps’ of related concepts. One feature 
that was useful is the ability to have a style for each concept or user defined links. For 
reasons of simplicity, the researcher adapted three types of styles for displaying 
concepts as shown in Figure 1 (below).  
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Figure 1: Link and concept Styles 

 

Concept 1, in red font, is negative, as interviewees perceive such a concept 
adversely or unfavourably. Concept 2, in yellow box and blue font, is a main or key 
concept that was identified during the data analysis, while Concept 3, in black font, is 
a typical or normal concept. The black arrow represents a causal link whereas the red 
arrow implies negative relationship or link (that is, decreases, negatively influence). 
These different styles are the keys of the maps to be used later on. 

One downside of Decision Explorer is that it creates an automatic numbering 
system that does not convey any specific meaning. These numbers are in the order of 
creating these concepts in the program database.  

In order to verify the data display process, four independent researchers were 
selected to map selected topics. The next four sections shall address the paper’s four 
questions based on the primary data collected from the interviewees that are all 
involved in the IMT activities at the ITU-R. 

 

3 Influence of IMT Standardisation on Technology Selection and 
Technology Neutrality 

This section addresses the first of the four research questions noted above in Section 
2. The data analysis of the interviews revealed two views regarding the IMT 
standardisation influence on technology selection considering the views of thirty-three 
interviewees. There is a view shared by twenty-one interviewees that being part of the 
IMT family has a positive influence on the regulators’ decision regarding technology 
selection. This is due to several reasons. Firstly, IMT could be considered as an 
encouragement for countries to adopt internationally accepted standards. It is also 
argued that it is in the interest of a country to comply with IMT standards in order not 
to lose the benefits of economies of scales and roaming. In addition, IMT 
technologies are recommended by the ITU-R. This provides them with a certain 
degree of authority that encourages their adoption.  

 Besides, being part of IMT is necessary to define sharing conditions with 
neighbouring services and indicates that the used equipment will be consistent with 
frequency bands and will offer backward compatibility with previous generations of 
equipment. Also, developing countries, which lack technical resource to judge 
technologies, rely heavily on the ITU-R recommendations. In these countries, it is 

1 Negative Concept

2 Main Concept

3 Ordinary Concept

-
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important for manufacturers to get their technologies listed in the IMT so that their 
technology could be used globally.  

 The second view, shared by 12 interviewees, was that being part of the IMT 
technologies is not related to the decisions of regulators regarding technology 
selection for several reasons. As expressed by one interviewee from a mobile operator 
“I do not restrict myself with the ITU, because it serves me. The ITU is the one who 
serves”. Firstly, first priority for any technology is to be worldwide one with low cost 
handsets more than being standardised by the ITU. For instance, one senior 
interviewee from the mobile industry in Africa mentioned that regulators in Africa did 
not know if CDMA-2000 is one of the IMT-2000 family or not but it was the vacant 
spectrum that attracted the vendors to deploy the technology in Africa. Having a 
technology out of the IMT family (for example, IBurst) depends on whether the 
technology is capable of solving a problem in a particular country. One senior 
interviewee from CEPT argued that the influence from CEPT and European 
Commission (EC) is more important than the influence of IMT in Europe. The 
different views regarding the influence of IMT on technology selection are displayed 
in Figure 2. 

 

Figure 2: Influence of IMT Standardisation on Regulator’s Decision on Technology 

Selection 
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 Figure 2 reveals two different views on the importance of being part of the 
IMT technologies that regulators include in their deliberations. One view is that such 
influence is significant for a variety of reasons (concepts 18, 6, 112, 10, 9, 11, 109). 
On the other hand, there was a view that being a IMT technology is of secondary 
importance to other factors that have a greater influence on the regulator’s decisions 
on technology (concepts 24, 22, 23).  

 With respect to the influence of IMT standardisation process on national 
regulators regarding technology neutrality, the interviews revealed three views from 
25 interviewees. Firstly, 11 interviewees shared the view that the IMT process has 
positively influenced the approach of regulators towards neutrality for a variety of 
reasons. The standardisation process in ITU-R has helped the regulator to move 
forward to more technology neutral approach. In particular, IMT encourages 
regulators to have licenses that allow any IMT technology or any technology that 
complies with the emission mask of IMT. For instance, it has encouraged the 
European countries to be more neutral especially at the time when they were limited 
to ETSI technologies and companies like Qualcomm wanted to include CDMA 2000 
in 3G in Europe.  

 Furthermore, it was argued that IMT encourages regulators to have licenses 
that allow any technology that complies with the emission mask of IMT. IMT also 
gives regulators the possibility to a greater extent to introduce more technology 
neutrality regulation because there is a family of technologies that can be used. 
Although there are certain requirements and conditions for a technology to be part of 
the IMT family, this is not considered to be a constraint. This is because access to 
being part of the family of IMT standards is open provided the minimum technical 
conditions can be met by the applicant technology. Furthermore, all technologies 
applied for IMT-Advanced were approved and if a new technology appears, they 
could be included on the condition they meet the requirements of IMT. As expressed 
by one of the interviewees: “let's not speak of IMT technologies; it's wrong. IMT is 
like a system objective. Any technologies which met the minimum objectives are 
welcomed”. 

 Moreover, while it is not mandatory for an IMT technology to be adopted, 
almost all technologies are part of the IMT family. Therefore, even if a regulator is 
technology neutral, most probably the adopted technology would be IMT. One other 
interviewee argued that the intention of the ITU-R is not to make any IMT mandatory. 
As explained by him “it is because the ITU does not want to impose too many things 
on its membership… ITU standards are actually a catalogue of possible solutions but 
none of them is imposed”. In particular, countries are sovereign and there is nothing 
that forces them to adopt IMT standards. Therefore, it is up to national regulators to 
reference or just acknowledge IMT. 

 Furthermore, some of the interviewees considered that the IMT process is 
open and transparent, as it involves independent assessment groups. Therefore, there 
was no a priori judgement against any specific technology. This was supported by 
another interviewee who argued that the IMT process is itself technology neutral 
because the process has defined quality and performance. Accordingly, the different 
technologies, which can meet these objectives of performance, are called IMT. In 
addition, even within technology neutrality, technical conditions are designed with 
some assumptions about the technology, which could be IMT.  
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 Regarding non-IMT technologies such as IBurst, it was pointed out that the 
ITU has not stopped IBurst from operating because there was a different model for 
IBurst that is based on operating in particular guard bands. Instead, IBurst was not 
successful due to the advancement of LTE and lack of handsets rather than because it 
was not part of the IMT family. 

 On the other hand, one contrasting view shared by seven interviewees that 
specifying technologies to be only IMT is restrictive and not as neutral as it looks. As 
expressed in this quote “you realize you are doing subsection of technology 
neutrality”. Firstly, having a defined family of standards such as IMT discourages 
regulators from being neutral as it would be easier to limit access to the spectrum to 
the IMT family of standards. This is one of the reasons why WiMAX fought to be a 
IMT standard. Secondly, it limits the ability of operators to move to a more efficient 
technology when it becomes available. Thirdly, it was perceived that in cases where 
countries issue licenses for IMT, at the end of the day, operators will use LTE.  

 Moreover, one interviewee argued the IMT is used to keep competitive 
technologies off the list of possible technologies. One other view was that introducing 
new radio interfaces into the IMT family is quite difficult and requires a lot of time 
and money. Furthermore, although neutrality and IMT standards may be independent, 
the concept of IMT harmonisation is more or less against technology neutrality.  

 The IMT process may restrict innovation in new technologies. In particular, 
companies supporting the 4G technologies want to postpone the discussion on 5G. As 
expressed by one interviewee: 

from a bipolar world of ‘90 you move to unipolar world, and the unipolar 
world is IMT and because of that the innovation has taking a little back 
seat…governments in the world is focused on how do we make use of this 
technology, how do we make it more useful to us, rather than thinking what's 
next.  

In other words, while there was competition in the early days of personal mobile 
communication, between GSM and CDMA, today LTE is the dominant technology. 
This has resulted in moving the focus away from the development of the next 
technological generation to the utilisation of the current generation.  

 The third view, expressed by seven interviewees, is that both the issues of 
IMT standardisation and applying technology neutrality are independent, and that the 
influence of IMT is more on the manufacturers rather than the regulators. In 
particular, some countries adopt technology neutrality before the beginning of the 
IMT standardisation activities. Instead, it is the technology development that drives 
the neutrality issue due to the need to deploy other advanced technologies in the same 
spectrum band without getting a new license every time. In support of this, one 
interviewee stated “technology neutrality is really something which is for the 
regulator. This is not something that the ITU cannot mandate or orient it in any way”. 
All the different views regarding the influence of IMT on technology neutrality are 
displayed in Figure 3. 
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Figure 3: Influence of IMT Standardisation on Regulator’s Decision on Technology 

Neutrality 

 Regarding the influence of IMT standardisation on technology neutrality, 
Figure 3 shows the complexity of the issue. In particular, there are elements that 
encourage more neutrality approach in technology selection (concepts 28, 29, 27), and 
elements that support the argument that the IMT family of standards is considered to 
be in conformity with technology neutrality (concepts 43, 110, 44, 111, 113, 45).  

 The map also highlights the contrasting view that IMT standardisation is 
against the concept of technology neutrality and may discourage regulators form 
being neutral for several possible reasons (concepts 37, 38, 34, 42). Most importantly, 
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the radio spectrum, which is a critical asset in providing wireless services, is set aside 
for IMT technologies as it is harmonised internationally for IMT. The map shows that 
the IMT standardisation process may have negative influence on operators (concept 
33) and technology developers (concepts 35, 40, 36). Moreover, there is an argument 
that IMT standardisation does not have influence on adoption of technology neutrality 
(concepts 31, 114, 115, 116). 

 These findings highlight that being part of the IMT family of standards 
provides support to the applicant technologies. However, there are other elements that 
may have stronger influence on decisions regarding adopting a particular technology 
rather than being IMT technology. Moreover, IMT standardisation has positive 
(supportive), negative (opposing), and neutral elements in terms of the influence on 
regulators regarding technology neutrality according to the perception on technology 
neutrality and on the IMT standardisation process per se. 

 

3 Influence of IMT Standardisation on Perspectives regarding 
Mobile Technology Generations Definition 

This section addresses the second of the research questions, namely, what is the 
influence of the IMT standardisation process on the perception of mobile technology 
generation definition. More specifically, it is important to examine whether the ITU-R 
definitions of IMT-2000 and IMT-advanced technologies have an influence on the 
perception and differentiation between 3G and 4G services. 

 In general, two distinct views emerged from the interviews on the influence of 
IMT on mobile technology generation definitions (3G, 4G) by 27 interviewees. The 
first view shared by 22 interviewees is that there is no influence. It was explained that 
3G and 4G are marketing terms that have nothing to do with the ITU. The ITU has 
been reluctant to use these marketing terms (3G, 4G) because of how the technology 
evolves (for example, 3.75, 3.9) rather than revolutionary change (IMT-2000, IMT-
Advanced). Moreover, there was a decision in the WP 5D not to use the terms of 3G 
and 4G. As expressed in this quote “the ITU would not be called caught in a situation 
of giving a false expression impression”.  

 It was also expressed that the IMT umbrella provides a high level of definition 
and that the ITU-R sets vision without much detail. One interviewee who is involved 
in the activities of the WP 5D argued that the influence of the IMT was much less in 
the case of 4G than the 3G as certain regulators were not concerned with the term 
IMT-Advanced. Moreover, the industry parties did not care much about what the 
ITU-R was doing in the case of IMT-Advanced. This interviewee’s remark supports 
this:  

“there were those in the marketplace who felt that their position in the 
marketplaces as operators or others was enhanced by waving a flag saying, 
We are 4G, therefore we do not care to have 4G defined, because if it is 
defined, it's probably not going to be what we are doing”. 

 On the other hand, the second view is that influence does exist between IMT 
standardisation and the definition of technology generations. It was argued that the 
commercial and IMT definitions go hand-in-hand and that the ITU-R definitions were 
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strongly influenced by the industry representatives at the WP5D meetings. 
Interviewees argued that there was influence in the case of 3G because it was an 
emerging green field market as the ITU-R recommendation M.1457 stated clearly that 
these are the 3G technologies, thus drawing a clear distinction between 2G and 3G.  

 One issue that was raised during the interviews is the influence of IMT 
standardisation on the definition of 4G. Interviewees have revealed the view that LTE 
is and its evolution from are branded as IMT-2000 according to the ITU-R 
recommendation ITU-R M.1457, while LTE-Advanced is categorised as IMT-
Advanced according to the recommendation ITU-R M.2012. Therefore, only LTE-
Advanced is considered as 4G.  

 The other view shared by five interviewees is that for regulators, LTE is 4G 
even if the ITU-R does not categorise it as IMT-Advanced. As clarified by one of the 
interviewees “if 4G is IMT-Advanced, nobody has it”. One interviewee who is 
involved in the WP 5D activities argued that there is no real strict definition of 4G. He 
highlighted an example in the US where T-Mobile came out and stated that “we do 
not have any LTE, we do not have any IMT-Advanced, we do not have any of this and 
that. But what we've got is 4G, because it's fast”. The influence on commercial 
definition varies from country to another. For instance, in Japan, LTE is understood to 
be 3G. On the other hand, T-Mobile in the US branded their HSPA+ as 4G 
technology while Verizon considered LTE to be a true 4G (Goldman, 2010; Ziegler, 
2011a). Meanwhile, AT&T considered both of LTE and HSPA+ to be 4G 
technologies (Ziegler, 2011b). 

 It is worth noting that the ITU clarified in 2010 in a press release that while 
IMT-Advanced is considered as 4G, the term ‘4G’ per se may also be applied to the 
forerunners of these technologies - that is, LTE and WiMAX - and to other evolved 
3G technologies (ITU, 2010b). 
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Figure 4: Influence of IMT Standardisation on Perspectives regarding Mobile 
Technology Generations Definition 

 

Figure 4 reveals several observations on the interaction between the IMT 
standards and 3G and 4G definitions. Firstly, several actions were taken in the ITU-R 
to diminish any influence from the IMT standards on the technology generations 
terms used in the market (concepts 51, 50, 52, 53). On the other hand, there is a view 
that both IMT and commercial definitions are developed in parallel (concept 54) and 
that both definitions are influenced by the industry (concept 57). Regarding the 
influence from the industry on the IMT definitions, there is a view that there was an 
influence specifically from the market on the IMT-2000 (concept 58). Similarly, there 
was an influence from the IMT-2000 definitions on categorising what should be 
labelled as 3G.  

Regarding 4G, there are two views. The first is that only LTE-Advanced is 
considered to be 4G only because LTE-Advanced is included in the IMT-Advanced 
standards and not LTE. The second view is that this is not the case as LTE is still 
considered by many as a 4G technology although LTE is not one of the IMT-
Advanced technologies. These observations imply that while one view is that there is 
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an influence between the IMT definitions and definitions of 3G and 4G, the other 
view is that there is no influence because the ITU-R has taken several actions not to 
influence the market. 

 

3 Influence of IMT Standardisation on Discrimination between 
Technology Generations 

This section addresses the third research question, that is, the influence of the IMT 
standardisation on the discrimination between mobile technology generations. In 
particular, the analysis of the interviews revealed two contrasting views held by 26 
interviewees. The first view which was shared by 18 interviewees is that there is no 
influence on the discrimination between generations. In particular, the issue of having 
IMT-2000 and IMT-Advanced under one label - IMT - has provided more flexibility 
in spectrum use. Accordingly, most regulators have started to use IMT as a single 
name so that operators can move from technologies such as WCDMA to directly 
LTE. This was also confirmed by another interviewee who argued that the ITU-R 
does not mention IMT-2000 or IMT-Advanced anymore. Instead, the use of the term 
IMT shows that the neutrality of system in spectrum bands is already under 
consideration by ITU-R. However, this may not be the case for some regulators 
because they have licenses with specific conditions.  

 One interviewee clarified the origin of the decision of having IMT-2000 and 
IMT-Advanced under one label. It was described that the ITU-R actually banned the 
3G and 4G terms and started removing them from all ITU-R documents. This is due 
to the original intention of IMT-2000 as 3G and IMT-Advanced as 4G. However, 
there were technology upgrades within IMT-2000 and those upgrades have been 
called 4G. This resulted in a degree of confusion. The reason for having one label, 
IMT, was to ensure that the footnotes in the RR identified spectrum for IMT could be 
used for all of the technologies instead of having spectrum identified separately for 
IMT-2000 and IMT-Advanced. Another reason for the IMT label was that IMT-2000 
was expected to be deployed around the year 2000 and to be linked to the 2000 MHz 
band, which eventually did not happen. Therefore, it was decided to use the term 
IMT.  

One point that was raised is that although LTE is included in the ITU-R 
recommendation M.1457 and LTE-Advanced in ITU-R recommendation M.2012, 
LTE release 10 is also included in M.1457 (ITU-R, 2017). As expressed by one of the 
interviewees “they’re going to keep updating on it, so they were going to have it in 
both places”. Therefore, there would be an overlap between the two recommendations 
so that there would be no discrimination between IMT-2000 and IMT-Advanced. In 
addition, one senior interviewee clarified that one of the requirements for IMT-
Advanced was to be backwardly compatible with the IMT-2000 to ensure that there is 
an evolution between the two of them.  

A senior interviewee from the mobile industry argued that the differentiation 
is due to historical reasons as most of the 3G licenses were awarded by beauty 
contest. As stated by him “all the history of what we done in the past probably drive 
the resistance to making it completely technology neutral”. More specifically, the 
relatively higher license fees paid in some of the 3G licenses made it difficult for the 
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regulators to allow operators who had spectrum used for 2G technologies to use it for 
3G. Moreover, it was argued that the license matters are a national consideration that 
the ITU-R should not get involved in.  

It was also mentioned that regulators differentiate between generators not only 
for getting higher license fees but also in terms of prestige. As expressed by one of the 
interviewees “I had noticed in countries in Latin America is that is a matter of 
prestige, when the government says ah we have the latest technology this is 4G and 
that’s spectrum they make a big fast of update”.  In addition, regulators usually refer 
to the common practise rather than the ITU-R. 

 On the other hand, there was a view, shared by eight interviewees, that having 
IMT-2000 and IMT-Advanced labels could be used as an excuse for regulators to 
differentiate between technologies. As expressed by one of the interviewees from WP 
5D “it has an influence. But everything has an influence. It could be used that way”. 
It was also mentioned that this is not the intention of the ITU-R. One senior 
interviewee, from the mobile industry, highlighted the issue of EDGE being 
considered as 3G due to it being included in the IMT-2000 family although EDGE 
was obviously a 2G standard. The interviewee further raised the point that the LTE 
technology may face similar situation because it is mentioned in IMT-2000 and IMT-
Advanced recommendations.  

 Figure 5 shows that there are several reasons why regulators differentiate 
between technology generations due to issues related to the telecommunication 
market circumstances nationally (concepts 66, 73, 74, 77). Furthermore, regulators 
may discriminate between the different technology generations in order to obtain 
higher license fees (concept 76). Regarding the influence of the IMT standardisation 
process on such discrimination, Figure 5 illustrates that the ITU-R, through a variety 
of different actions, has reduced the variation between IMT-2000 and IMT-Advanced 
(concepts 64, 65,72) and has not being involved in discussions related to the 
differentiation between 3G and 4G (concept 69). The ITU-R does not involve itself in 
national matters (concept 75) and national regulators usually refer to ‘common 
practise’ rather than the ITU-R (concept 80). However, there was view that national 
regulators could use the IMT-2000 and IMT-Advanced labels to justify such 
discrimination (concept 81). These findings, therefore, show that the IMT 
standardisation has largely no influence on the discrimination between technology 
generations on the national level. 
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Figure 5: Influence of IMT Standardisation on Discrimination between Mobile 
Technology Generations 

 

3 Influence of IMT Spectrum Identification on Technology Selection 
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One area that needs further focus is the IMT spectrum identification in the RR. This is 
because it is unusual in the RR to identify spectrum specifically for a particular 
technology. Instead, spectrum is allocated to radiocommunication services (for 
example, fixed or mobile). The interviews revealed several areas of influence of IMT 
spectrum identification on a regulator’s technology selection decision. Firstly, it was 
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perceived that the ITU is one of the most significant authorisation entities in the 
telecommunication world, and, therefore, many vendors and operators like to obtain 
the authorisation of the ITU for the used frequency bands.  

 Thus, the identification sends strong signals to the manufacturers of equipment 
that these are the bands that they should focus and concentrate on when developing 
their mobile technology in order to achieve harmonisation, roaming and economies of 
scales. It is worth noting that there are technological limitations so that it is only 
possible to have a handset that supports specific bands (Brodkin, 2013). The 
alternative would be to consider all the spectrum bands allocated to mobile service. 
This was supported by a senior interviewee from the mobile industry who stated that 
“we do not want to go down the road and develop something if it is not going to see 
the light at the end of the day”. The identification also sends signals to the regulators 
to ensure that they had identified those spectrum bands that could be used for IMT at 
a time that is appropriate when they decided to introduce it into their countries. In 
addition, designation or identification was argued by several interviewees to make 
spectrum more valuable. As expressed in this quote “physics did not change, but the 
fact that you now designated IMT suddenly you raking in millions”.  

 One other interviewee argued that such identification could raise the value of 
spectrum and increase the license fees that operators are willing to pay. This was 
confirmed by a senior interviewee from CEPT, who explained that IMT 
identifications through WRCs have always been followed by spectrum awarding 
activities. Moreover, IMT spectrum identification is important for regulators, which 
are not as advanced as large regulators (such as FCC) in terms of making their own 
decisions. For these regulators, it is difficult to conduct studies to decide on which 
bands would be used for IMT technologies. As a consequence, they instead rely on 
the ITU to take such decisions.  

 Another advantage that was mentioned by several interviewees is that when 
regulators auction spectrum bands identified for IMT technologies, there is a 
guarantee that you will have devices in these bands. Moreover, a senior interviewee 
explained that identification is an indication that most of the countries using this 
service in the particular band will follow the IMT standards. In addition, one 
interesting point that was raised by one of the interviewees is that having a particular 
spectrum band identified for IMT gives support to the regulator to re-farm the 
spectrum from its existing use. An example of that is the 700 MHz band IMT 
identification, where several regulators were considering deploying mobile service in 
the 700 MHz. As one interviewee explained:  

“they did not want to even mention it because they knew that the broadcasters 
in their country, TV broadcasters, will be very upset, will make a lot of fuss 
and it will be very difficult. But once the ITU has said this band is going to be 
used for mobile, it made it much easier for regulators to say, well this is not 
my idea but look the rest of the world think this band should be 700 MHz”. 

 The interviewees mentioned several case studies that show how the influence 
of IMT spectrum identification is different between countries. For instance, one senior 
interviewee from region 2 highlighted the case of WRC-07 where the issue of IMT 
identification in the C-band was discussed. At the time of WRC-07, the band was 
already allocated to mobile services but not identified as IMT. The European 
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countries wanted to have the band identified as IMT and the opposing countries 
wanted to place restrictions on IMT in order to protect the other services operating in 
the band. In particular, countries of region 2 did not want to have restrictions on the 
use of the band as it is already allocated to mobile service. Therefore, they decided 
not to have the band identified as IMT while still using it for IMT due to the presence 
of existing mobile allocation.  

 It is worth mentioning that several interviewees highlight some deficiencies 
associated with the process of having part of the spectrum identified for IMT, 
although there may not be related to the regulators’ decision on technology selection. 
Firstly, it is difficult and takes a long time to obtain agreement on IMT identification 
through WRCs. The case of IMT identification has encouraged other technology 
developers to seek identification (for example, High Altitude Platform Stations 
(HAPS)). Another difficulty is that while the first IMT identified bands were fully 
harmonised, it has become more difficult to find harmonised bands throughout the 
world considering the increasing number of identified bands. In particular, it has 
become uneconomical to have radio equipment that can support this large number of 
frequency bands. In fact, there is a large opportunity costs for manufacturers when 
they consider the need to incorporate extra frequency bands in a mobile handset 
(GSMA, 2007).Identification is also considered as a barrier for emerging 
technologies, as identification gives less incentive for manufacturers to be innovative 
and produce equipment that works across a wider range of frequencies.  

 IMT identification is considered as disadvantageous to other 
radiocommunication services that do not want the IMT to get their spectrum. As 
explained by one of the interviewees “a lot of people think that commercial mobile 
industry is very arrogant and does not need as much spectrum as they keep asking for, 
and so there is a backlash against the identification to IMT”. In particular, many 
entities participate in the ITU-R discussion to restrict IMT access to spectrum (that 
has for example being allocated to satellite and broadcasting services). Additionally, 
one interviewee raised an interesting point related to the competition of IMT with 
other radiocommunication service: IMT identification is not considered by many as 
identifying particular technologies. Instead, it is like a service allocation where you 
can use IMT technologies. As one interviewee explained: “it is like saying we think 
that spectrum is identified for the commercial mobile service, or a commercial mobile 
application, and you can use IMT technologies”. This was confirmed by one senior 
interviewee who is involved in the WP 5D activities, who argued that IMT is not 
strictly identification for a technology because IMT is not only technology but also 
services vision. Another noticeable observation by one of the interviewees is that the 
IMT identification could be perceived as an allocation to a combined service of fixed, 
mobile, and broadcasting.  

Figure 6 illustrates how IMT spectrum identification has a different but 
positive influence on the decisions of regulators regarding the selection of 
technologies from the IMT family (concepts 84, 8, 90, 85, 86, 87, 88, 89, 91). 
However, it was noted that such an impact is dependent on the country (concept 12).  
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Figure 6: Influence of IMT Spectrum Identification on Regulator Decision on 
Technology Selection 

 
 In addition, several more general observations emerged from the interviews. 
Firstly, IMT spectrum identification may have a negative influence on new 
technologies and on innovation (concept 99, 100). Secondly, within the ITU-R, 
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related to other services rather than mobile have started to seek identification and not 
only service allocation (concept 14). The increasing amount of spectrum for IMT has 
made harmonisation more difficult (concept 103). One observation made was that 
IMT identification is perceived by some as an allocation to a radiocommunication 
service rather than just identification of a technology (concept 15).  
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16). In other words, it could be argued that IMT identification enables more flexibility 
in service allocation as it accommodates elements from three main services (fixed, 
mobile and broadcasting). Furthermore, the issue that IMT spectrum identification is 
disadvantageous to other radiocommunication services (concept 97) could be 
perceived as supporting the argument that IMT identification implies deploying IMT 
even if the band has other service allocations.  

 Regarding the influence of IMT spectrum identification on regulators, there 
were two views among 12 interviewees. The first view held by four interviewees is 
that identification does not negatively influence technology neutrality. In particular, 
IMT identification does not preclude other uses of the spectrum. There is no 
restriction on re-farming to other technologies because in the same part of the 
spectrum, the technology will be similar whether the band is identified for IMT or not. 
Furthermore, there was an influence of IMT identification on removing the link 
between technology and spectrum that used to be. In particular, there use to be a link 
where GSM operate in the 900 MHz and 3G was linked to the 2 GHz band. Regarding 
mobile technology in the L-Band as SDL, while the band is not yet identified as being 
part of IMT and only allocated to mobile services, it is not necessary to wait for 
WRC-15 to confirm this identification. Instead, work was already commended in 
standardisation organisations such as 3GPP (Marks, Lavender, & Wongsaroj, 2015). 
This may show how mobile development is not limited to IMT spectrum identified 
bands.  

 On the other hand, there were several negative comments concerning the 
influence of IMT spectrum identification by eight interviewees. Firstly, one difficulty 
for IMT identification is that it is considered as disadvantageous for other mobile use 
in the identified bands rather than IMT (for example, TETRA - IBurst). More 
specifically, it becomes only possible for non-IMT technologies to be deployed in 
non-IMT identified bands. Evidence of this is that non-IMT technologies were 
proposed in bands not identified for IMT. For instance, IBurst technology, which was 
proposed in the duplex gap of the 1800 MHz where there is no IMT equipment. 
However, IBurst was not able to outperform IMT technologies. Therefore, it was 
argued that any proprietary technology would not be able to compete in the market 
against IMT technologies regardless of the regulator decisions.  

 Furthermore, linking spectrum to IMT may restrict re-farming. More 
specifically, it could be considered as an ‘excuse’ to be used by regulators not to 
apply technology neutrality and to limit the use of a particular band to exclusively 
IMT. In addition, it was pointed out also that having the band identified for IMT 
would mean an implicit use for LTE in the future. This was confirmed by a senior 
interviewee from Africa, who argued that although some regulators may be neutral 
having the IMT technologies with all its advantages motivates them to pick IMT. One 
senior interviewee from the mobile industry argued that while there is no relationship 
between applying technology neutral and having IMT spectrum identification, having 
such identification encourages regulators to identify the band for IMT. In other words, 
the spectrum identification process focuses the attention on IMT solutions as opposed 
to alternative technologies even if such identification does not preclude other uses. 

 One senior interviewee from the mobile industry also argued that IMT 
identification would imply using the band for IMT. For instance, regarding the 700 
MHz allocation, there was a suggestion to allocate the band to mobile service without 
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IMT identification so it would not give signals that the spectrum is moving from 
broadcasters to mobile operators. This highlights the major influence of IMT 
identification and the difference from normal mobile service allocation as it largely 
implies using IMT. 

Regarding the influence on technology neutrality, there are several perceived 
elements, both positive and negative, that have an influence on technology neutrality. 
These are shown in Figure 7. Having spectrum identified to IMT largely implies using 
the spectrum for IMT, which could discourage regulators from applying technology 
neutrality and to limit the band use to only IMT (concepts 106, 105, 96, 107, 108, 13). 
On the other hand, such identification does not preclude other mobile use (concepts 
92, 93) and mobile development has been progressed in bands other than those 
identified for IMT (concept 95). Moreover, the IMT spectrum identification was felt 
by interviewees to positively contribute to the introduction of technology neutrality 
(concept 94). This leads to the conclusion that IMT spectrum identification has a 
positive impact on regulatory decisions towards selecting technologies from the IMT 
family. However, the extent of such influence is dependent on the country and IMT 
spectrum identification has elements of both flexibility and restriction on the concept 
of technology neutrality. 

 

Figure 7: Influence of IMT Spectrum Identification on Regulator Decision on 
Technology Neutrality 
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3 Conclusions 

The analysis of the data collected from the interviews in this paper has demonstrated 
that IMT standardisation activities do not prevent the adoption of technology 
neutrality. However, there are different elements of support and opposition that have 
an influence on the regulator’s stance towards technology neutrality. These elements 
are dependent on a country’s geographical position, its perceptions towards 
technological neutrality, the size of country’s market, its level of technological 
advancement, interpretation of international regulations, and the status of the national 
telecommunication market. 

As the main purpose of the research is to explore these elements due to the qualitative 
nature of the research and the interpretivism philosophical position of the researcher, 
it was not preferable to identify the dominant ones among them. In addition, 
identifying a dominant influence would require having different type of data 
collection method preferably quantitative and would be only applicable to specific 
case studies. This is due that the IMT standardisation process may have different 
influence according to the country per se. For instance, while in some countries the 
ITU regulations are part of the law, in others, they only acknowledge it.  

With respect to the paper’s first research question, on the influence of IMT 
standardisation on technology selection and technology neutrality nationally, the 
analysis of the interviews has shown the following. Firstly, being part of the IMT 
family of standards provides support to the applicant technologies. However, there is 
another view that being an IMT technology is a second priority to other factors that 
have a greater influence on regulator decision on technology.  

It was also found that IMT standardisation has positive (accommodating), 
negative (restrictive), and neutral elements in terms of the influence on the regulator's 
decision regarding technology neutrality. The first view is that there are elements of 
IMT standardisation that encourage more neutrality in technology selection, and the 
IMT family of standards is considered to be in conformity with technology neutrality. 
The second view is that the IMT standardisation may discourage regulators from 
being neutral, and may have a negative influence on operators and technology 
developers, while the third view is that IMT standardisation does not have an 
influence on the adoption of technology neutrality. 

With respect to the paper’s second question which focused on the influence of 
IMT standardisation on perspectives regarding mobile technology generations 
definition, the analysis has shown that while one view is that there is mutual influence 
between the IMT definitions and definitions of 3G and 4G, as alternative view is that 
there is no influence because the ITU-R has taken several actions to diminish any 
influence of IMT standards on the technology generations definitions used in the 
market.  

Regarding the third question we investigated, namely, the influence of IMT 
standardisation on discrimination between mobile technology generations, the 
interviewees expressed the view that IMT standardisation has mostly no influence on 
the discrimination between technology generations nationally. This is because 
regulators differentiate between technology generations due to reasons related to the 
telecommunication market circumstances nationally rather than because of reasons 
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related to IMT. Moreover, the ITU-R has undertaken several actions to reduce the 
variation between IMT-2000 and IMT-Advanced and not to be involved in the 
discussion related to the differentiation between 3G and 4G. However, regulators 
could use the IMT-2000 and IMT-Advanced labels to justify discrimination between 
technologies nationally. 

 With regard to the paper’s final question, which explored the influence of IMT 
spectrum identification on technology selection and technology neutrality, it was 
evident that such identification has a positive impact on a regulator’s decision towards 
selecting technologies from the IMT family. However, the extent of such influence is 
dependent on the country. In particular, identification makes spectrum more valuable, 
and having a particular spectrum band identified for IMT gives support to the 
regulator to re-farm the spectrum from its existing use. In additional, it was revealed 
that IMT spectrum identification has elements of flexibility and restriction on the 
concept of technology neutrality. Firstly, restrictive elements, including having 
spectrum identified to IMT, may imply using the spectrum for IMT. This, in turn, may 
discourage regulators from applying technology neutrality and to limit the band use to 
IMT only instead. Secondly, flexible elements include that such identification does 
not preclude other mobile use and that mobile development has been progressed in 
bands other than those identified for IMT.  

 In general, the research has examined the perceptions of what is regarded to be 
technology neutrality in the context of IMT considering that almost all technologies 
are part of the IMT family. Therefore, even if a regulator is neutral, most probably the 
winning technology would be IMT. This raises a question of whether being neutral 
within IMT can be considered to be full neutral or not? 

Another issue to be clarified is that the purpose of this paper was not to explore the 
concept of technology neutrality in general. Instead, the main context of the paper is 
IMT and selecting technologies from or outside the IMT technologies. Having said 
that, the interviews with national regulators have revealed that there is no solid 
agreement on what is meant by technology neutrality in general and it has different 
indications according to the regulator background, being from developed or 
developing country, licensing conditions, market structure and other elements that are 
outside the scope of this paper.  

 An area for future research could be examining the influence of IMT 
standardisation process on the decline of technologies such as WiMAX. Anther area 
that is worth examination is the effect of IMT discussion within the ITU on that the 
emergence of one dominant standard in the 4G era, namely, LTE. The data used in the 
analysis could be broadened through including interviews with a wider range of 
interviewees from across a broadly defined telecommunications industry. Other 
methodologies such as discourse analysis could also be drawn on to enhance the 
analysis and track how the views of stakeholders change over time.  

 Furthermore, the results of the research could be shared with the interviewees 
to further examine the findings and to get their feedbacks. However, this was 
considered to be difficult due to the large number of interviewees and the limitation in 
the time for conducting the research. Quantitative measures could be also applied to 
extend the number of stakeholder on the international and national level. For instance, 
a survey could be sent to all of the ITU-R countries to spread the examination to other 
countries. Moreover, the discussion in WRC-19 on identifying more frequencies for 
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IMT and the evaluation of new technologies to be part of the IMT-2020 family would 
shed more light on the influence of IMT standardisation and spectrum identification 
on regulators’ decision on technology selection. 
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