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 Section 1  

1 Executive Summary 
Context and scope of Ofcom’s role 

1.1 Mobile coverage is important to UK consumers and citizens. Furthermore, the extent 
of mobile coverage raises wider public policy concerns as the reliance that society 
places on mobile phones increases.  

1.2 Mobile not-spots - areas where people cannot access mobile services due to lack of 
coverage - have been raised frequently by stakeholders as an issue of concern, 
warranting further Ofcom investigation.  

1.3 As set out in our 2011/12 Annual Plan1, we have an ongoing work programme to look 
at how, within the scope of our powers, we can help improve mobile coverage across 
the UK.   

This work focuses on consumer information about coverage  

1.4 In November last year, we published Mobile not-spots: An update on our research2 - 
exploring the reasons that not-spots exist and their impact on citizens and 
consumers. We said we would look at whether there was a need to ensure 
consumers are better informed about mobile coverage and what Ofcom’s role should 
be.  

1.5 The mobile network operators already provide a range of coverage information to 
consumers. One of the main forms this takes is through online postcode checkers.  
Coverage checkers are derived from mobile operators’ models of predicted 
coverage.  

1.6 The aim of this work has been to test the usefulness of this information for 
consumers. Our role has not - at this stage - been to provide information about 
coverage ourselves given the mobile network operators all provide freely available 
coverage information.  Our preferred outcome is one in which operators themselves 
provide accurate and comparable information.  

1.7 Such consumer information may help consumers choose the best operator for their 
area to mitigate the impact of partial not-spots.  It may also encourage operators to 
compete more on coverage. However, we recognise that consumer information is not 
a complete solution to mobile not-spots, since it is unlikely to lead to operators 
providing coverage in areas where it is uneconomic to do so.  

Scope of research undertaken  

1.8 In this context, we have undertaken a research programme to understand the 
different factors that determine the consumer experience of using a mobile - with a 
focus on voice issues at this stage.   

                                                 
1 http://www.ofcom.org.uk/files/2011/04/annplan1112.pdf 
2 http://stakeholders.ofcom.org.uk/market-data-research/telecoms-research/mobile-not-spots/ 
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 We asked consumers about how they use coverage information provided by 
mobile operators – and postcode checkers in particular.  

 We undertook desk based research to review how operators present coverage 
information to consumers and to understand how comparable they are. 

 We commissioned research to measure mobile signal strength – using Devon as 
a case study of a rural region - aimed at testing whether the operator data 
underlying coverage checkers is accurate and comparable.  

 We commissioned research to consider the effect of the performance of different 
handsets on the consumer experience of using a mobile - and whether there are 
any implications for the accuracy of operator coverage data.  

1.9 The full research reports are included as annexes. We set out in this report the key 
research findings, our recommendations, and next steps in related work areas.  

Key findings 

Consumers’ views of today’s provision of coverage information  

1.10 Mobile operators' coverage checkers are a useful way for consumers to test the 
coverage levels they are likely to receive from each mobile operator where they live 
or work. We commissioned quantitative research to understand consumers’ 
information needs and what they think about coverage checkers.  

1.11 We found that in terms of availability of information, more than three in ten 
consumers are aware of coverage checkers. Of those that had used coverage 
checkers, more than nine in ten found them easy to use and relevant, and eight in 
ten found them useful in making supplier comparisons.   

Comparability and accuracy of coverage information  

1.12 We have undertaken desk based research to review how operators present coverage 
information to consumers and to understand how comparable they are. This review 
highlighted a number of presentational differences across the market. As an example 
Vodafone, O2 and Three show results for indoor and outdoor coverage, whilst T-
Mobile and Orange show only outdoor coverage levels. We believe these types of 
presentational differences make it harder for consumers to compare like with like.   

1.13 Mobile network operators predict the signal strength of their networks using 
‘propagation models’. These models form the underlying data for coverage checkers.  
We commissioned a study in Devon to measure the signal strength of mobile network 
operators in order to understand how accurate their models for estimating mobile 
coverage are.   

1.14 For outdoor coverage, the study found that measured signal strengths were generally 
in line with the operators’ predictions. This led our consultants to conclude that the 
operator propagation models are reasonably accurate.  2G readings (suitable for 
voice and text) were generally conservative on average.  The consultants noted more 
variability for 3G readings (suitable for data and mobile internet).  

1.15 From initial discussions with mobile operators, our work has identified some 
differences between mobile operators in the way that they translate their propagation 
models into coverage checkers. 
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1.16 Although absolute measurements of coverage levels were not the focus of the 
research, the Devon study also provided an indication of coverage levels on the road 
network.  As would be expected, all the 2G operators have widespread coverage of 
the roads that were surveyed with relatively few not-spots.  3G coverage is much 
lower on the roads driven, likely reflecting the stage of network rollout in Devon at the 
time of the study.  All the operators offer good coverage in the major conurbations - 
with service degrading with distance from the central areas. We summarise these 
findings and how they relate to other sources of coverage data in annex 1. 

Testing handset performance  

1.17 We have commissioned research to consider the effect of the performance of 
different handsets on the consumer experience of using a mobile - and whether there 
are any implications for the accuracy of operator coverage data. 

1.18 The technical study was conducted using mobile handsets from two different 
categories. One category consisted of smartphones (which support 3G and 2G 
networks) and the other consisted of feature/entry-level phones (2G only).  

1.19 The study found no statistical differences in the performance ranges between 
handsets of the same type for call completion and voice quality.  For example, all 
handsets in the survey recorded call completion rates of over 95%.  

1.20 However, in the more rural areas that the phones were tested, the feature/entry-level 
phones generally returned somewhat better performance than smartphones for call 
completion and call setup.  This may be due to the reduced complexity of antenna on 
these devices and 2G phones not having issues in switching between 2G and 3G 
networks. These performance differences are likely in practice to be modest, and not 
necessarily a factor that consumers should base their choice of phone on.  

Research implications and recommendations 

1.21 In summary, there are a number of positive things that we can conclude as a result of 
this research: mobile operators freely provide coverage information to consumers 
(online and in-store); the underlying operator coverage data is reasonably accurate 
for outdoor predictions; and consumers find coverage checkers easy to use and 
helpful in making supplier comparisons.   

1.22 However, we believe that there is scope for some improvement in the comparability 
and availability/awareness of coverage checkers – to set better expectations with 
consumers on coverage and enable them to make better purchasing decisions.  We 
therefore make the following recommendations.  

1.23 Presentation of coverage checkers and their underlying modelling processes. 
Our work has highlighted presentational differences between mobile operators’ 
coverage checkers and differences in the processes they use for translating 
propagation models into coverage checkers.  

 In relation to presentational differences, all postcode checkers provide predictions 
for outdoor coverage but there are a number of other features and areas of good 
practice that we would like to see adopted. We set these out in section 6.   

 In relation to differences in modelling processes, we believe that there is no 
single ‘right’ way of estimating coverage and a degree of difference in modelling 
between operators is to be expected. These processes are unique to each 
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operator, from both a technical and commercial perspective. However, the 
research we have done has greatly increased our understanding of these issues 
and has also given us comfort that the underlying propagation models that the 
operators use are broadly accurate and that coverage checkers are useful for 
consumers. Based on the evidence to date, further work to harmonise modelling 
processes may not be proportionate at this stage - given the potentially high 
costs in implementation and the likely difficulties in reaching a single ‘right’ way of 
estimating coverage.   

Our research to date helps us conclude that the operators have a reasonable 
foundation on which to build coverage information tools - such as online postcode 
checkers.  Our priority at this stage is to address the more immediate presentational 
issues that directly impact on consumers’ ability to compare providers. We would 
encourage operators to explore ways to make their coverage checkers more 
comparable to consumers. We will continue the dialogue in this area.   

1.24 Making coverage information more widely available and comparable. There may 
be some additional value to consumers being more aware of coverage information 
and being able to access it in a more comparable way.   To do this we believe third 
party websites that aggregate consumer information could play a role.  

We would encourage mobile operators to explore options to work with third parties to 
make their coverage information more comparable and widely available to 
consumers.  We will continue to engage with relevant parties in this area. 

1.25 Coverage checkers at the point of sale.  Several of the mobile network operators 
have stated that they already provide coverage checks at point of sale as a standard 
part of their sales process, whilst other mobile network operators do not.  

1.26 We have been encouraged by the adoption of returns polices by the mobile operators 
which allow consumers to try a phone and return it if coverage levels do not meet 
their expectations.  This is clearly a positive industry initiative. The Communications 
Consumer Panel highlighted this issue last year3. 

1.27 However, we are keen to see all mobile operators discussing coverage and using 
checkers when they sell services to consumers, especially in areas where it is known 
that coverage is poorer. We are also keen to ensure that consumers affected by 
changes in coverage levels, when they already have a service, are given prior notice. 

           We are engaging with operators on these issues to explore how they can be resolved. 

Next steps  

1.28 We will take forward these recommendations with mobile operators and relevant third 
parties. We also have a range of periodic research publications – such as The 
Consumer Experience Report – that we can use to provide updates as appropriate.   
Section 6 sets out our recommendations in more detail, our other related work areas. 

1.29 We have also updated our consumer guide Maximise your coverage to set out more 
clearly our recommendations to consumers. This guide is available to view or 
download from our website4.   

                                                 
3 http://www.communicationsconsumerpanel.org.uk/pressrelease 
4 http://consumers.ofcom.org.uk/files/2010/11/maximising-coverage.pdf 
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Section 2 

2 Introduction 
Mobile coverage is a major work area for Ofcom 

2.1 Mobile not-spots – areas where people cannot access mobile services due to lack of 
coverage - have been raised frequently by stakeholders as an issue of concern, 
warranting further Ofcom investigation.  

2.2 We identified this as one of our priority areas in our 2010/11 Annual Plan5. In 
November last year, we published Mobile not-spots: An update on our research6 - 
exploring the reasons that not-spots exist and their impact on citizens and 
consumers.   As set out in our 2011/12 Annual Plan7, we have an ongoing work 
programme to look how, within the scope of our powers, we can help improve mobile 
coverage across the UK.   

2.3 Mobile coverage is also a focus for Ofcom’s work to provide improved consumer 
information to enable and empower consumers to act for themselves to secure 
benefits from the market.  

2.4 The purpose of this report is to understand if there is a need to help ensure 
consumers are better informed about mobile coverage and what Ofcom’s role should 
be. A key reason to publish this work is to ensure that individual consumers are 
empowered and not being misled.  A further reason is to help the effectiveness of 
competition, aiding the functioning of the market through improved consumer 
decision-making and potentially incentivising operators to compete more on 
coverage.   

Ofcom’s duties   

2.5 Ofcom has undertaken this work because it relates to our principal duties under the 
Communications Act 2003 to further the interests of citizens in relation to 
communications matters and to further the interests of consumers in relevant 
markets, where appropriate by promoting competition.  

2.6 We must also have regard to a range of issues that appear to us to be relevant in the 
circumstances. These include the desirability of promoting competition and 
encouraging investment and innovation. They also include considerations such as 
encouraging the availability of high-speed data transfer services and meeting the 
different interests of people in different parts of the UK. 

2.7 The aim of this work has been to test the usefulness of the coverage information that 
operators provide for consumers. Consumer information may help consumers 
choose the best operator for their area to mitigate the impact of partial not-spots.  It 
may also encourage operators to compete more on coverage. However, we 
recognise that consumer information is not a complete solution to mobile not-spots, 
since it is unlikely to lead to operators providing coverage in areas where it is 
uneconomic to do so.  

                                                 
5 http://www.ofcom.org.uk/about/annual-reports-and-plans/annual-plans/annual-plan-2010-11/ . 
6 http://stakeholders.ofcom.org.uk/market-data-research/telecoms-research/mobile-not-spots/ 
7 http://www.ofcom.org.uk/files/2011/04/annplan1112.pdf 
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2.8 In this context, we have undertaken a research programme to understand the 
different factors that determine the consumer experience of using a mobile device – 
with a focus on voice issues at this stage.   

Our mobile coverage workplan 

2.9 In last November’s Mobile not-spots research report, we sought to understand better 
why not-spots exist and how they impact citizens and consumers. We identified five 
core coverage issues:  

 Complete not-spots where there is no voice coverage (2G); 

 Not-spots where there is no data coverage (3G); 

 Partial not-spots (where one, but not all mobile operators have coverage); 

 Indoor coverage; and 

 Coverage issues on the move (road and rail).  

2.10 We found that mobile operators are making progress on some of these issues – 
particularly 3G not-spots, partial not-spots and indoor coverage. However, we 
recognised that market forces alone will not solve these problems. In particular, 
complete not-spots, which exist mostly in rural areas, are likely to persist to some 
degree, as there is limited scope for commercially-driven improvements.  

2.11 In light of these findings, we set out a number of areas of further work.  This 
publication focuses on:  

 Conducting consumer research to understand consumers’ attitudes to mobile 
coverage information – and coverage checkers in particular.  

 Undertaking research to measure mobile signal strength across Devon to test the 
accuracy of the prediction data underlying mobile operators’ coverage checkers.  

2.12 We also have work underway in other relevant areas:  

 Exploring coverage on selected major arterial roads in the UK to understand the 
scale of coverage issues. 

 Holding discussions with relevant stakeholders, including the Department for 
Transport (DfT) and Network Rail, to see if there is scope to facilitate 
improvements in co-ordination to help improve railway coverage. 

 Consulting on the design for the auction of 800MHz and 2.6GHz 800 spectrum 
bands which is suitable for the provision of next-generation mobile broadband 
services.  We have also varied the existing 2G licences to allow mobile operators 
to carry 3G services on their 2G licensed spectrum.   

 We have also initiated new work considering options for improving existing not-
spots by existing licensees. We will be drawing on the lessons learnt about the 
identification of not-spots in the Devon study and last November’s research report 
as part of this process.  
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 Providing advice to Government on relevant public policy issues relating to not-
spots, through our role in advising on the state of the UK infrastructure that we 
are due to report on this later this year.   

Scope of our work on consumer information 

2.13 We have undertaken a research programme to understand the different factors that 
determine the consumer experience of using a mobile and how operators present 
coverage information.  As set out in figure 1, we have looked at three main areas.  

Figure 1:  A range of factors affect the consumer experience of using a mobile and 
how operators present coverage information 

 
 
1.  Outdoor coverage 

2.14 Mobile services are deployed using radio spectrum. ‘Signal strength’ is a term used 
to indicate the power level of the mobile signals – received at a particular location 
from the mobile network operator infrastructure.  

2.15 Mobile network operators try to predict the signal strength of their networks using 
modelling techniques, also known as ‘propagation models’.  These models are 
complex instruments that the mobile operators have built and refined to enable 
effective management of their networks - and to communicate levels of expected 
coverage to their subscribers’ and potential customers.  
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2.16 A range of factors from the weather to local topography and the number of 
concurrent users will determine the actual coverage level received at a given location 
at a given time. The operators try to capture such factors in their models but can only 
make estimations as to their effects.   

2.17 We commissioned the Devon study to cross-check measured signal strengths 
collected on the ground against the operator models to test the accuracy of the 
underlying data sets used to generate coverage checkers.   

2.18 The Devon study measured outdoor signal strengths only and the consultants’ 
conclusions relate to the accuracy of outdoor coverage predictions. Indoor 
predictions are more challenging for operators – as for example, their models need to 
make assumptions for the variations in the thicknesses of the walls in people’s 
homes.  This will always be extremely complex to measure.   

2.  Mobile handsets 

2.19 A further factor we believe plays a role is the mobile user’s handset. It has been 
suggested that some modern handset designs are less optimised for call quality and 
may favour ergonomics over antenna size. We commissioned research to consider 
the effect of the performance of different handsets on the consumer experience of 
using a mobile - and whether there are any implications for the accuracy of operator 
coverage data. 

2.20 The purpose of the work was to understand better the range of performance across a 
sample of handsets - and whether there are any general findings by handset type 
that are relevant to our work on consumer information.  The purpose of this study 
was not to provide a consumer guide comparing the performance of individual 
handsets in the market.  

3.  Coverage checkers 

2.21 All the mobile network operators provide a similar coverage checker facility where a 
postcode is entered into the website and the coverage in the vicinity is estimated and 
displayed on a map.  However, the process for taking signal strength predictions and 
representing them in a meaningful way to consumers involves a numbers of complex 
steps and factors.  The consumer facing coverage checkers are simplified, stylised 
and aggregate views of complex modelling data of predicted coverage.   

2.22 Mobile operators' coverage checkers are a useful way for consumers to test the 
coverage levels they are likely to receive from each mobile operator where they live 
or work.   We commissioned quantitative research to understand consumers’ 
information needs and what they think about coverage checkers.  

2.23 We have undertaken desk based research across the market to review how  
operators present coverage information to consumers and to understand how 
comparable they are.   Following on from the Devon work, we have also been 
engaging with the mobile operators to understand the process by which they model 
and aggregate coverage data in more detail.  

2.24 We have also been keen to understand if coverage checkers are used in mobile 
operator sales practices and whether they can play a greater role in future.  We have 
also considered if there may be some additional value to consumers having access 
to comparable coverage information in one place through some form of aggregation.  
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Structure of this report 

 Section 3: Consumers’ views of today’s provision of coverage information  
By way of context, we asked consumers about how they use coverage 
information provided by mobile operators – and postcode checkers in particular.  

 Section 4: Measuring signal strength  
We commissioned research measuring signal-strength in Devon as a case study 
- to test the accuracy of the operator data underlying coverage checkers.  

 Section 5: Testing handset performance  
We commissioned research to consider the effect of the performance of different 
handsets on the consumer experience of using a mobile.  

 Section 6: Recommendations and related work 
We summarise the recommendations from our research and our next steps in 
related work areas. 
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Section 3 

3 Today’s provision of mobile coverage 
information  
Introduction  

3.1 To set the context to our work, we look at the importance of coverage information to 
consumers and how the market provides this information today.  We then consider 
how coverage information serves consumers - looking at whether it is accurate, 
comparable, relevant and available. 

3.2 We focused on the experiences of individual consumers and potential ways we might 
improve the provision of coverage information.  However, we anticipate that many of 
the research findings and potential mitigations will also be relevant to small business 
users.  We will reflect on any significant issues and developments in this area in our 
Business Consumer Experience Report later this year.    

Context  

Consumer information plays an important role in competitive markets 

3.3 We have sought to understand if there is a need to help ensure consumers are better 
informed about mobile coverage and what our role should be. A key reason to 
publish this work is to ensure that individual consumers are empowered and not 
being misled.  A further reason is to help the effectiveness of competition, aiding the 
functioning of the market through improved consumer decision making and 
potentially incentivising operators to compete more on coverage.   

3.4 In an evolving market like the mobile sector, there is a risk that consumers may not 
have sufficient information to make effective decisions. It might also be because the 
information they are presented with is complex, not easy to interpret and is located in 
a number of different places.  The prevalence of longer term contracts and early 
termination charges further emphasises the importance for consumers to choose the 
right provider and package.   

Coverage is a key factor for consumers when thinking about their provider 

3.5 In our 2009 Quality of Service report8, we asked consumers to identify those factors 
most important when thinking about their mobile provider. Network performance 
(coverage) was second only to price, with 57% saying it was important. Coverage is 
equally important across different socio-economic groups but perhaps not 
surprisingly was more important to those living in rural areas than urban areas.  
Research undertaken by the Consumer Panel in 2009 has also suggested coverage 
may even be more important than cost9.  

                                                 
8 Ofcom research report into importance of quality of service information: published January 2009  
http://stakeholders.ofcom.org.uk/binaries/consultations/qos08/statement/qos.pdf 
9 http://www.communicationsconsumerpanel.org.uk/Mobile_coverage_consumer_perspective.pdf 
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Figure 2: The importance of Quality of Service factors    

 

3.6 However, it is noteworthy that around a third (34%) of consumers did not engage with 
any of the Quality of Service factors shown above, either because they did not regard 
them as important, or because they had no need to compare mobile providers. This 
indicates that there is a limit to the demand for Quality of Service information on 
mobile phone providers.   

3.7 As reported in our 2010 Consumer Experience report10, around a fifth (19%) of 
consumers are ‘engaged’ in the mobile market – having switched or considered 
switching in the past or keeping themselves informed about current developments.  
Older consumers (65+) and those in the socio-economic group DE are significantly 
more ‘inactive’ whilst 16-24 year olds remain the most ‘engaged’ in the mobile 
market. 

3.8 We have since commissioned further studies to understand the quality of service 
offered to customers of broadband, mobile, fixed line and pay TV providers. The 
results of this research were published in July 201011 and July 201112.    

Coverage plays a role in mobile marketing campaigns  

3.9 Reflecting consumer priorities, historically the key mobile marketing campaigns have 
tended to be geared towards customer acquisition/retention strategies and service 
bolt-ons or loyalty rewards (e.g. Orange Wednesdays, O2 Priority, Vodafone VIP). 

3.10 Coinciding with the rise of multi-functional smartphones and increasing demand for 
data services, coverage, both in terms of geographic reach and quality of service, 
appears to be becoming an increasingly important factor in consumer choice.  

                                                 
10 See http://stakeholders.ofcom.org.uk/binaries/research/consumer-experience/tce-10/consumer-
esperience-10.pdf 
11 See http://stakeholders.ofcom.org.uk/consultations/topcomm/qos-report/ 
12 See http://stakeholders.ofcom.org.uk/market-data-research/telecoms-research/quality-of-customer-
service/ 
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3.11 In parallel, coverage is playing an important role in mobile branding, as the examples 
below highlight.  

Figure 3: Examples of coverage based marketing campaigns  

 
 

All mobile network operators provide an online coverage checker  

3.12 One of the main ways consumers find out about coverage is through coverage 
checkers provided by the mobile network operators.   Although we focus our analysis 
predominantly on these coverage checkers, we recognise that there is a range of 
alternative sources of information that consumers use. These include third party 
websites, consumer guides and personal sources such as word of mouth and the 
experiences of friends and family.  

3.13 Our 2010 Consumer Experience Report highlighted that supplier sources remain 
more popular for mobile compared to other communications services, and that in 
general fewer consumers are relying on personal sources for information about 
communication services, whilst more are using websites as a trusted source of 
information. 

3.14 All the mobile network operators provide a similar coverage checker facility where a 
postcode is entered into the website and the coverage in the vicinity is estimated and 
displayed on a map.  The mobile network operators typically colour the maps with 
different colours/shades depending on the signal strength predicted. Some provide a 
visual barometer of coverage by technology type (2G, 3G), others by usage type 
(voice, text, web surfing, email etc).  

3.15 Most mobile operators also provide a range of additional coverage information such 
as FAQs, guides to mobile network terminology and tips to getting the best coverage.  
For example, O2 offers the locations of masts and Wi-Fi hot spots overlaid onto their 
coverage checkers and a ‘live network’ feature that allows users to see how the 
network is performing in real time.  

  Everything Everywhere: Orange/T-Mobile joint campaign (2010) Three: “The Network” campaign (2010)

Vodafone:  “Sure Signal” campaign (2009) 02: We're better,  connected (2008)



Mobile coverage information for consumers 

14 
 

Figure 4:  Examples of coverage checker results13  

Vodafone 

 
 

O2 

 

                                                 
13 All screen shots are shown for the Ofcom Baldock office – postcode SG76SH – as a rural location 
that highlights the different levels of predicted network coverage. As at July 2011.  
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T-Mobile 
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Ofcom’s approach to coverage information   

3.16 In the past, Ofcom has sought to improve the provision of consumer information with 
respect to telecommunications services in a number of ways.  For example, we 
facilitated provision of fixed line voice customer service information via a third party, 
Topcomm, as set out below1415.  More recently, we have published comparable 
information on broadband speeds16 and complaints data17.   
 

 
 
3.17 Whilst there are some common principles that apply to the provision of consumer 

information, we adapt these to reflect the needs of consumers in particular sectors. 
Hence, the approach used here will differ slightly from past exercises.  

Consumer research into today’s provision of coverage information 

3.18 We now consider how today’s provision of existing coverage information provided by 
the mobile network operators serves consumers - looking at whether it is available, 
relevant, accurate and comparable.  

3.19 Whilst we have existing research data that helps us understand consumers’ interest 
in coverage information and quality of service factors – as we set out earlier in this 
section - we did not have data on consumers’ experiences of using coverage 
checkers.  To address this gap we commissioned quantitative research in 2011 to 
understand consumer needs better and we draw on the key findings below18.  

                                                 
14  In 2005, Ofcom issued a Direction that led to the formation of Topcomm.   
http://stakeholders.ofcom.org.uk/binaries/consultations/qualitystate/statement/statement.pdf 
15 In 2009, Ofcom reviewed the Topcomm scheme.    
http://stakeholders.ofcom.org.uk/binaries/consultations/topcomm/statement/topcommstatement.pdf 
16 http://stakeholders.ofcom.org.uk/market-data-research/telecoms-research/broadband-
speeds/speeds-nov-dec-2010/ 
17 http://media.ofcom.org.uk/2011/04/21/ofcom-reveals-most-complained-about-major-telecoms-
providers/ 
18 The full research report is included as annex 2. 

Topcomm / TopNet case study  

In 2005, Ofcom issued a Direction that led to the formation of Topcomm, a third party  co-regulatory 
scheme, under which certain providers of fixed line voice services were obliged to capture and 
publish QoS information for consumers and business users. Our policy objective was to ensure 
consumers would benefit from the provision of comparable QoS information.  

We reviewed the Topcomm scheme in 2009 to consider its value. We concluded that we should 
withdraw the scheme, as it did not deliver against its original objectives. One of the main factors 
behind this decision was the lack of traction the new scheme was getting in the market.   At the time, 
there were around 1000 visits to the Topcomm website each week. This compared to the millions of 
hits generated by price comparison sites such as Uswitch and Moneysupermarket.  Therefore a 
valuable lesson from Topcomm was that a key determinant of a successful consumer information 
site is in reaching and engaging with the target audience.   

Previous consumer information initiatives such as TopNet, have demonstrated the challenges in 
collecting information on coverage and presenting the results in a way that is meaningful and 
comparable to consumers. TopNetUK was an independent website run on a voluntary basis by O2, 
Orange, T-Mobile and Vodafone. It allowed consumers to compare network performance and call 
quality for these four mobile operators. The first results were published in August 2006, however due 
to poor presentation of results and low awareness, the members discontinued the website in 2009. 
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Availability and awareness   

3.20 In this part of the report, we consider whether coverage information is widely 
available and if consumers are aware of it.  To do this we looked at the evidence 
from our new consumer research.  

3.21 Amongst mobile phone customers who have access to the internet (through any 
connection method), just over a third (35%) said that they were aware of mobile 
network coverage checkers on supplier websites.  On further analysis of the survey 
data by sub-group, awareness is higher amongst groups that are likely to have more 
need for coverage checkers - which is a positive sign. For example:  

 Those who use mobile internet are more aware of coverage checkers than those 
who do not.  

 Those on monthly contracts are more likely to be aware than those on PAYG. 

 Those who have switched or considered switching are also more aware.  

 There is little variation by network. 

  Awareness is not lower in rural areas - where we believe coverage checkers are 
more important as coverage is more uncertain.   

3.22 We considered 35% to be a reasonable level of awareness by benchmarking it 
against awareness levels for other consumer information tools - such as those used 
to facilitate switching between utility companies or compare bank account features.  
However, there are still likely to be modest benefits in raising awareness of coverage 
checkers, as consumers tend to find them easy to use and useful in making supplier 
comparisons.   

3.23 Interest in using checkers in future is higher for those that had used them before. In 
our 2011 omnibus research, almost a third (31%) of our sample of mobile customers 
with internet access at home expressed interest in using a coverage checker in the 
future - having been shown examples of what coverage checkers looked like.    
Unsurprisingly, this figure was higher (72%) amongst those who had used a checker 
before.  Interest was also higher for those who had switched network before (41%) 
and those who used mobile data (43%).   

3.24 Our 2009 Quality of Service research19 found that more than one in three decision-
makers in the mobile phone sector (41%) would make at least a reasonable amount 
of effort to find information on network performance/coverage.  However, consumers 
were polarised on how much energy they would expend: almost as many (30%) said 
they were unlikely to spend any time looking for coverage information. If coverage 
information is not easy to locate then a significant minority will not find it, as they are 
unwilling to seek it out.   

Relevance   

3.25 In this part of the report, we consider whether mobile operators are providing the 
coverage information that consumers need and in a way that is meaningful and 
useful. To do this we looked at the evidence from our new consumer research.  

                                                 
19 See http://stakeholders.ofcom.org.uk/binaries/consultations/qos08/statement/qos.pdf 
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3.26 We asked consumers how easy it was to use a coverage checker. Over half (54%) 
said that it was ‘very easy’ to use and 39% said that it was ‘fairly easy’ to use. 3% 
said that it was ‘fairly difficult’ to use, and fewer than 1% of respondents said that it 
was ‘very difficult’ to use.       

3.27 Relevance of coverage information to consumers is clearly a broader question than 
testing the ‘ease of use’ of coverage checkers.  For example, it does not reveal what 
information is appropriate to meet the needs of mobile consumers who have not used 
coverage checkers. However, the 2011 omnibus research shows that the overriding 
majority of consumers who have used them find coverage checkers easy to use.  On 
this basis the results could be taken as a proxy in part that coverage checkers are 
helping consumers access relevant information – as, if they were not, we would 
expect this to be reflected in a much lower ease of use score.  

Accuracy 

3.28 In this part of the report, we consider whether coverage information provided by 
mobile operators is accurate. To do this we have looked at consumer complaints to 
see what issues consumers raise about coverage checkers and in what numbers.  In 
the next section, we will also draw on the Devon study – a technical analysis of the 
accuracy of the underlying operator data used to generate coverage checkers.   

3.29 By way of general context about satisfaction of mobile communications, most 
consumers are happy with the service offered by their communications providers. In 
2010, 91% of mobile consumers were fairly or very satisfied with the service they 
received from their communications provider20.  

3.30 Where concerns arise, consumers typically raise their complaint with their 
communications provider in the first instance21.  Our 2011 Quality of Service research 
report22 noted that general enquiries, most typically changing package, are well 
handled by mobile phone providers. There are fewer faults enquiries and these are 
dominated by poor reception/coverage.  Among those who contacted their mobile 
provider between November 2010 and February 2011, 19% of contacts were 
regarding a fault/repair issue, and of these 36% were regarding poor reception/ 
coverage issues.   

3.31 If the provider is not able to resolve the complaint within eight weeks, the consumer 
can make an application to an independent Alternative Dispute Resolution (ADR) 
scheme, which can examine the complaint and reach a judgement on the issue23.In 
addition, some consumers choose to contact Ofcom, as the regulator of 
communications services. On average, Ofcom receives 450 telecoms complaints per 
day about a range of issues including mis-selling, billing errors, lack of service and 
customer service problems, which reflects the complexity of the telecoms market. We 
now also publish complaints data by provider24. While we do not resolve individual 

                                                 
20 Decision-making survey, published in Ofcom’s Consumer Experience Policy Evaluation report 2010 
21 This has been found in research, e.g. that carried out for the 2008 Consumer Complaints Review 
http://stakeholders.ofcom.org.uk/binaries/consultations/alt_dis_res/research.pdf 
22 See http://stakeholders.ofcom.org.uk/market-data-research/telecoms-research/quality-of-customer-
service/ 
23 Ofcom requires all Communication Providers to be members of an approved ADR scheme. Ofcom 
recently carried out a Review of Consumer Complaints Procedures. The statement is available at 
http://stakeholders.ofcom.org.uk/binaries/consultations/complaints_procedures/statement/statement.p
df 
24 http://www.prepaidmvno.com/wp-content/uploads/2011/04/oct-2010-feb-2011.pdf 
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complaints, we offer advice on how best to resolve the issue and use the data to 
inform policy and enforcement actions and related monitoring activities. 

3.32 There were 1,262 complaints logged with Ofcom’s Consumer Contact Team25 about 
mobile coverage for the year from July 2010 until June 2011 – on a range of 
coverage issues.  For example, case notes taken by Ofcom’s Consumer Contact 
Team provide some insight into consumers’ use of postcode checkers. 

‘Consumer says he has had no signal at home on his mobile since 
taking out the contract 3 months ago. The operator admits there is a 
problem in his area with one of the transmitters but cannot tell him 
when it will be resolved by. Their coverage checker says coverage is 
supposed to be good where he lives’. Customer call (Nov 2009). 

Comparability   

3.33 In this part of the report, we consider whether mobile coverage information provided 
is comparable.   We continue to focus our analysis predominantly on coverage 
checkers, as these are one of the main ways consumers find out about coverage 
levels. To do this we look at new consumer research and our desk based research 
looking at the provision of consumer information provided by the market.  

3.34 Over eight in ten (81%) of those who had used a coverage checker thought that they 
were useful in making comparisons between suppliers, with 15% of those who had 
used it saying it was not useful for making supplier comparisons. These findings are 
based on a sample of consumers who had used a coverage checker and attempted 
to make a comparison, hence capturing informed opinions.  

3.35 Whilst consumers seem comfortable in making supplier comparisons based on 
stylised coverage checker results, our desk research showed that each mobile 
network operator presents and aggregates coverage in a slightly different way.   

3.36 As shown by figure 4 above, the coverage checkers offer a variety of differing colours 
and scales to depict the results. Whilst a difference in styles and colours is 
predictable, there are a number of more significant differences worth noting.     

 Orange and T-Mobile coverage checkers show outdoor but not indoor coverage 
levels.  A consumer would need to make their own assumptions as to how levels 
of outdoor coverage translated to indoor coverage.  By contrast, Vodafone, O2, 
and Three’s checkers return results for both indoor and outdoor coverage.   

 There are also some differences in how operators specify what the coverage is 
for. For example, some operators provide categories of coverage by technology 
types (2G, 3G).  Others position their coverage checker by service type (voice, 
text, web surfing, email etc).  

 With the exception of O2’s coverage checker, the rest of the operator coverage 
checkers do not include an explicit category for ‘no coverage’ in the map legends. 
However, it is worth noting that in these cases - operators implicitly indicate no 
coverage using white shading on their maps.   

                                                 
25 Ofcom’s Consumer Contact Team offers a point of contact for consumers enquiring, or making 
complaints about, issues in the telecoms and broadcasting markets.  
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 Orange and T-Mobile coverage checkers allow consumers to enter multiple 
postcodes to view predicted coverage in a number of locations. This gives 
consumers the opportunity to check the coverage in their home, place of work 
and key points along their commute.  

3.37 The differences in how mobile operators show coverage information were illustrated 
in a recent Sunday Times article - Smartphone firms hide gaps in coverage - 
published on the 1st of May.  The differences identified by the article highlight the 
need for mobile operators to clearly label their coverage checkers as being 
representative of predicted levels of coverage and that they are subject to change 
over time.   
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Section 3  

4 Measuring signal strength 
Introduction  

4.1 In this section, we discuss the background to our commissioned survey of signal 
strength in Devon, its findings and the implications for consumer information on 
mobile coverage.  

4.2 The Devon study stems from last November’s mobile not-spots research report, 
where we indicated that we would test signal strength in a particular region of the UK 
and aim to compare that signal strength with the mobile network operators’ predicted 
data. This would help establish whether the data underlying the mobile network 
operators’ coverage checkers is accurate.   

Scope of study and method  

Area covered by study  

4.3 We contracted an independent company, CRFS, to test mobile signal strength across 
the majority of the road network in Devon. This survey was undertaken late last year 
with a report completed earlier in 2011.  

4.4 CRFS drove 62% of the public road network in Devon: 51% of the roads were urban 
roads and 66% were rural roads. The study was focused on rural roads given the 
expectation that coverage would be relatively worse on these routes. In total over 
20,000 km was driven by CRFS during the survey.  

4.5 The areas that were not tested included locations where there were no roads (such 
as the Dartmoor National Park) or where access was difficult. The map below 
illustrates the roads CRFS covered in their survey.  

4.6 This makes it Ofcom’s most comprehensive survey of mobile signal strength to date. 
For example, it is more comprehensive than a 2007 survey of selected areas in the 
same region undertaken by Red-M for Ofcom’s 3G Rollout Assessment26.  

                                                 
26 http://stakeholders.ofcom.org.uk/binaries/consultations/3g_rollout/statement/results.pdf 
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Figure 5:  Roads covered by CRFS in the Devon study 

 

© OpenStreetMap contributors, CC-BY-SA 

What was measured  

4.7 Mobile services are deployed using radio spectrum. The UK has four mobile network 
operators, O2, Vodafone, Three and Everything Everywhere (comprising Orange and 
T-Mobile whose networks are in the process of being merged). Each has licensed 
spectrum to transmit services using a network of base stations (antennae placed on 
masts) across the landscape.  

4.8 ‘Signal strength’ is a term used to indicate the power level of the mobile signals – 
received at a particular location – from the mobile network operator infrastructure. 
Signal strength refers to the magnitude of the electric field at a reference point that is 
a significant distance from the transmitting antenna. It is measured in dBm - which is 
an abbreviation for the power ratio in decibels (dB) of the measured power 
referenced to one milliwatt (mW). 
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How signal strength was surveyed 

4.9 In undertaking the drive study, CRFS used equipment including a spectrum analyser 
to survey signal strength. Further information on the equipment used in their study 
can be found in annex 3.   

4.10 On 2G, data was measured for the three 2G mobile networks - Everything 
Everywhere (combining Orange and T-Mobile given they had enabled 2G roaming for 
their customers at the time of the drive study), Vodafone and O2. On 3G, the data 
was compared for five 3G mobile networks – T-Mobile, Orange, Vodafone, O2 and 
Three.  

4.11 Given the nature of the survey, the data provides outdoor signal strength. Capturing 
indoor signal strength would have required obtaining access to individual homes and 
premises around the Devon region and using the equipment there, which was not 
feasible from a logistical and cost perspective.  

4.12 The incidence of ‘dropped calls’ was not measured as the tests were of signal 
strength using a spectrum analyser rather than using handsets making actual calls.  

How the survey data was cross-checked against mobile operator data 

4.13 The second step in CRFS’s work was to cross-check the measured signal strength 
collected on the ground in Devon against the models that the mobile network 
operators have developed which estimate signal strength coverage for that area.  

4.14 The purpose of this cross-check was to test the accuracy of the underlying data sets 
that mobile operators use to generate coverage checkers.  Our role has not – at this 
stage – been to provide information about coverage ourselves given the mobile 
network operators all provide freely available coverage information.  

4.15 We believe the best way for consumers to compare operators is with coverage 
checkers rather than studying the source data on signal strength.  The mobile 
network operator datasets were also provided to CRFS on a confidential basis. 
Therefore, the results of the cross-check of measured signal strength with operator 
predictions have been anonymised – both in this publication and in the full consultant 
report included as annex 3.    

Key findings  

The Devon study showed operator propagation models to be reasonably 
accurate in predicting outdoor coverage  

4.16 In their report, CRFS highlighted the variance between their survey data of measured 
signal strength and the datasets provided to them by the mobile network operators.  

4.17 For outdoor coverage, the measured signal strengths in Devon were generally in line 
with the operators’ predictions. This led our consultants to conclude that the operator 
propagation models are reasonably accurate.  2G readings (suitable for voice and 
text) were generally conservative on average.  CRFS noted more variability for 3G 
readings (suitable for data and mobile internet).  

 In no case did an operator provide predictions that on average overstated 2G 
coverage although there were individual readings where this occurred.  
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 There was more variability in the operators’ 3G predictions, with two of the 
operators generally being optimistic in their predictions for 3G signal levels, one 
operator showing a prediction in line with the measurements, and two operators 
being slightly pessimistic.  Operators D3 and B3 showed greater positive and 
greater negative variability respectively and measurements were therefore on 
average marginally higher and lower respectively than predicted values.   

 A possible explanation for the greater variance in 3G predictions is that more 3G 
readings were in urban areas (reflecting 3G coverage patterns across Devon) 
and that predicting urban coverage is generally more difficult given the number of 
buildings in close proximity.  

Figure 6: Summary of CRFS measurements versus operator coverage predictions 

 

There are some identified differences in how operators translate coverage 
predictions into consumer facing coverage checkers   

4.18 Mobile network operators predict the signal strength of their networks using 
‘propagation models’.  These models are complex instruments that the operators 
have built and refined to enable effective management of their networks - and to 
communicate levels of expected coverage to their subscribers’ and potential 
customers.  

4.19 The processes operators use for translating these propagation models and 
representing them in a meaningful way to consumers in the form of coverage 
checkers involves a numbers of steps.  

 Thresholds:  A key step requires the mobile network operators to apply 
thresholds to their signal strength data.  Thresholds are essentially the signal 
strength levels that mobile network operators believe are necessary to provide a 
given service. They are used to categorise levels of coverage as displayed on 
consumer facing coverage checkers.  For example, if the signal is above a 
particular level - a threshold - a mobile service such as voice calls and text 
messaging can be provided. If the power is below a particular level, then there is 
no service availability – that is no mobile coverage exists and such areas are 
termed as ‘mobile not-spots’. 

MNO Comparison of operator  predictions vs. CRFS’ s measurements of signal strength 

2G

A2 MNO generally underestimated its signal strength

B2 MNO generally underestimated its signal strength

C2 MNO generally underestimated its signal strength

3G

A3 MNO slightly overestimated its signal strength

B3 MNO generally overestimated its signal strength

C3 MNO slightly overestimated its signal strength

D3 MNO generally underestimated its signal strength

E3 MNO slightly underestimated its signal strength
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 Certainty levels: This is a way of capturing the operators’ confidence that 
predicted signal strengths will be achieved. For example, one operator may be 
90% certain that a signal strength of -80dBm or greater will be available at a 
given point.  

4.20 CRFS adjusted their signal strength readings with a set of generic thresholds to 
estimate levels of service availability in Devon27.   The thresholds used by CRFS are 
set out in the table below.  

Figure 7:  Mobile coverage thresholds used by CRFS  

Coverage Comment 
2G coverage  
thresholds 

3G coverage
Thresholds 

No coverage Below this signal power, coverage is so poor 
that we assume that an operator won’t let a 
user on their network  

−95.0dBm −113dBm 
 

Minimum 
planned outdoor 
coverage 

Between this level and the previous level 
represents poor/marginal outdoor coverage. 
This value or lower is deemed to be not-spot 

−87.5dBm −105.5dBm 
 

Minimum 
planned indoor 
coverage 

Between this level and the previous level 
represents good outdoor coverage but 
poor/marginal indoor coverage 

 
−73.7dBm 

−91.7dBm 
 

Good coverage Greater than this level represents good 
outdoor and indoor coverage 

> −73.7dBm > −91.7dBm 
 

 

4.21 Following on from the Devon work, we have also been engaging with the mobile 
operators to understand the process by which they model coverage data (and the 
thresholds and certainty levels they use) in more detail.  

4.22 From initial discussions with mobile operators, we have identified some differences in 
the processes operators use for translating propagation models into coverage 
checkers.  

There are some important caveats to note with these findings   

4.23 The Devon study measured outdoor signal strengths only and the findings relate to 
the accuracy of outdoor coverage predictions. Indoor predictions are more 
challenging for operators – as for example, their models need to make assumptions 
for the variations in the thicknesses of the walls in people’s homes.   

4.24 The Devon findings do not mean the mobile network operator models are 100% 
accurate; they never can be as they are based on predicted and not actual data.  
There is also no single ‘right’ way of estimating coverage – and a degree of 
difference in the modelling of coverage between operators is to be expected.   

4.25 It is also important to note that whilst operator propagation models are one proxy for 
consumer facing coverage checkers, the two tools are not directly comparable. The 
consumer facing coverage checkers are simplified, stylised and aggregate views of 
complex modelling data of predicted coverage.   

                                                 
27 We summarise the implications of these findings and how they relate to other sources of coverage 
data in annex 1. 
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4.26 Whilst we cannot quantify the effects of differences in operator models on the results 
of coverage checkers, the Devon study did not find significant differences in the 
accuracy of the source data. The consultants concluded the data was reasonably 
accurate for outdoor coverage for all operators (and for 2G services in particular).  
Moreover, differences in the source data are likely to be evened out as operators 
aggregate their predictions into a small number of categories displayed on coverage 
checkers.    

4.27 In relation to the identified differences in modelling processes, we believe that there 
is no single ‘right’ way of estimating coverage and a degree of difference in modelling 
between operators is to be expected. These processes are unique to each operator, 
from both a technical and commercial perspective.  

4.28 However, the research we have done has greatly increased our understanding of 
these issues and has also given us comfort that the underlying propagation models 
that the operators use are broadly accurate and that coverage checkers are useful 
for consumers. Based on the evidence to date, further work to harmonise modelling 
processes may not be proportionate at this stage - given the potentially high costs to 
operators in implementation and the likely difficulties in reaching a single ‘right’ way 
of estimating coverage.   

4.29 Our research to date helps us conclude that the operators have a reasonable 
foundation on which to build coverage information tools - such as online postcode 
checkers.  As we set out in section 6, our priority at this stage is to address the more 
immediate presentational issues, which directly impact consumers’ ability to compare 
across providers.  
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Section 5 

5 Research on handset performance  
Introduction  

5.1 A range of factors other than signal strength and coverage affect the consumer 
experience of using a mobile.  We commissioned research into the role of handset 
performance - given that the potential that the design of handsets can influence the 
‘reception’ a consumer actually experiences.   

5.2 The purpose of the work was to understand better, the range of performance across 
a sample of handsets - and whether there are any general findings by handset type 
that are relevant to our work on consumer information.  

5.3 The purpose of this study was not to provide a consumer guide comparing the 
performance of individual handsets in the market.  We have decided to anonymise 
the brand or manufacturer name of all handsets (and the cellular network) used in the 
study.     

Scope and methodology  

5.4 Metrico Wireless was commissioned by Ofcom to undertake a study into the 
performance of mobile handsets. The investigation endeavoured to measure voice 
quality and call performance of each device. The study was conducted using mobile 
handsets from two different categories. One category consisted of smartphones 
(which support 3G and 2G networks) and the other consisted of feature/entry level 
devices (2G only). All handsets were readily available on the consumer market at the 
time the study was undertaken. 

5.5 The studies were performed in two case study areas, London and Devon, 
representing a range of different coverage environments and for alignment with 
previous Ofcom studies in Devon. The devices were mounted in suction cup car 
cradles on the interior windows of the survey vehicles and rotated around the cradles 
during the tests to spend the same amount of time in each position. 

5.6 Measurements were captured on key performance indicators that would be used by 
mobile consumers to judge the quality of experience when using the devices. The 
metrics used for voice calls were call completion success rate, dropped call rates and 
voice quality.   

5.7 Data was collected from April 4th to May 25th 2011 between the hours of 8am to 
8pm Monday‐Saturday.  All devices were tested on the same cellular network.   

Summary of findings 

5.8 In the context of our work on consumer information, we have drawn a number of key 
findings and observations from the Metrico study, which we summarise below. Annex 
4 sets out Metrico’s methodology and empirical evidence in more detail.    



Mobile coverage information for consumers 

28 
 

Call performance 

5.9 The drive route was repeated over a number of days until a minimum of 500 mobile 
originated call attempts had been placed on each device in each location. The results 
are shown below in figure 8.  

5.10 The findings are shown by London first and then by Devon. The rationale in showing 
findings for two locations – rather than a blended average – is that there are some 
observations we would like to highlight as a result of the variance in performance 
between the two handset categories when tested under mobile conditions. It is worth 
noting that this is not a comparison on the network strengths in London vs. Devon, 
nor of coverage rollout.   It is also worth noting that the results between London and 
Devon are not directly comparable as the handsets were subject to a different range 
of network conditions on the drive test routes in each test location.  

Figure 8: Comparison of call completion success rate by handset category 

 London:       Devon: 

 
Note:  Charts show the mean values (the columns) and the lower and upper bounds of the 90th 
confidence bands (the vertical red lines).  

 
5.11 The study found no statistical differences in the performance ranges between 

handsets of the same type for call completion. In London, or in Devon.   

5.12 However, in Devon, the feature/entry-level phones generally returned somewhat 
better performance than smartphones for call completion and call setup. These 
performance differences are likely in practice to be modest, and not necessarily a 
factor that consumers should base their choice of phone on.  

5.13 Some of the factors that these results may be attributable to are: the demands placed 
on smartphones simultaneously processing email and voice data, the increased 
intricacy of 3G/2G network re-selection & handover, and the complexity and 
proliferation of antenna systems in smartphones (requirement for multiband support 
for 3G/2G, additional Wi-Fi hardware). In areas of patchy 2G/3G coverage, 
smartphones may perform better if set to 2G only to mitigate potential issues in 
switching between 2G and 3G networks.  

Voice quality 

5.14 Voice quality results (Mean Opinion Score - MOS) are expressed in terms of PESQ 
scores of 1-4.  Based on industry experience, Metrico characterised voice quality 
based on the MOS ranges below:  
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Figure 9: Voice quality ranges  

 

5.15 When considering average MOS scores, a difference of 0.25 or less between the 
averages of two handsets cannot be perceived by the majority of listeners. 

5.16 In each test location, the end to end voice quality performance of both sets of devices 
was captured. Metrico captured a minimum of 1000 (10 second) audio samples per 
device, typically representing 4‐5 hours of recording for each device. The results are 
shown below in figure 10.  

Figure 10: Comparison of voice quality (MOS) by handset category 

London:     Devon: 

 
Note:  The red horizontal bar at 3.60 MOS indicates that both categories of handsets returned on 
average good/acceptable voice quality results.  

 

5.17 In London and Devon both handset categories returned MOS scores of over 3.6 on 
average to indicate good or acceptable voice quality for smartphones and 
feature/entry level phones.  

5.18 There were also no perceivable differences in the measured voice quality between 
handset categories. I.e. the differences in overall MOS between the smartphones 
and feature/entry level phones was less than 0.25 in both London and Devon. 

 

PESQ_LQ/MOS Range Description

>= 3.6  Good/Acceptable Quality Voice Quality 
>=2.7 & < 3.6  Marginal Quality

<2.7  Poor/Unusable Quality
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Section 6 

6 Recommendations and related work 
Research implications and recommendations 

6.1 In summary, there are a number of positive things that we can conclude as a result of 
this research: mobile operators freely provide coverage information to consumers 
(online and in-store); the underlying operator coverage data is reasonably accurate 
for outdoor predictions; and consumers find coverage checkers easy to use and 
helpful in making supplier comparisons.   

6.2 However, we believe that there is scope for some improvement in the comparability 
and awareness of coverage checkers – to set better expectations with consumers on 
coverage and enable them to make the better purchasing decisions.  We therefore 
make the following recommendations.  

Presentation of coverage checkers and their underlying modelling processes 

6.3 Our work has highlighted presentational differences between mobile operators’ 
coverage checkers and differences in the processes they use for translating 
propagation models into coverage checkers.  

6.4 Presentation of coverage checkers: All postcode checkers provide predictions for 
outdoor coverage. However, there are two areas relating to the categorisation of 
coverage that we believe should be included as standard. We would like operators to 
ensure their coverage checkers:    

 Include a category of ‘no coverage’ explicitly in the map legends to make it clear 
to consumers when they can expect no coverage.  

 Include a category for indoor coverage to give an indication to consumers of the 
likely coverage levels in their home - given this is where a significant amount of 
mobile use takes place.  However, operators should acknowledge that indoor 
predictions are likely to be less accurate so that consumers know to exercise 
caution in using the coverage checker results.  

6.5 There are also a number of points relating to general good practice. Whilst 
acknowledging some coverage checkers have some of these features already, we 
encourage operators to ensure their coverage checkers:   

 Reflect current network conditions, and clearly state the date when they were last 
updated.  

 Clearly display any appropriate caveats – such that coverage checkers should be 
used only as a guide, as they are based on predicted coverage levels rather than 
actual coverage readings. 

 Allow consumers to compare the results of a number of postcode searches to 
facilitate a better picture of likely coverage conditions in a range of places. For 
example this could be helpful for their home, place of work and along their 
commute.  We also believe third parties may be able to play a role in developing 
more comparable ways of showing operator data across a number of locations.  
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6.6 Modelling processes underlying coverage checkers:  In relation to the identified 
differences in modelling processes, we believe that there is no single ‘right’ way of 
estimating coverage and a degree of difference in modelling between operators is to 
be expected. These processes are unique to each operator, from both a technical 
and commercial perspective.  

6.7 However, the research we have done has greatly increased our understanding of 
these issues and has also given us comfort that the underlying propagation models 
that the operators use are broadly accurate and that coverage checkers are useful 
for consumers. Based on the evidence to date, further work to harmonise modelling 
processes may not be proportionate at this stage - given the potentially high costs to 
operators in implementation and the likely difficulties in reaching a single ‘right’ way 
of estimating coverage.   

6.8 In the broader context of ongoing work relating to coverage obligations for 3G and 
4G licences, there may be further input needed from mobile operators as to how they 
predict and model coverage data and Ofcom will engage with industry stakeholders 
as appropriate in due course.    

Our research to date helps us conclude that the operators have a reasonable 
foundation on which to build coverage information tools - such as online postcode 
checkers.  Our priority at this stage is to address the more immediate presentational 
issues that directly impact on consumers’ ability to compare providers. We would 
encourage operators to explore ways to make their coverage checkers more 
comparable to consumers. We will continue the dialogue in this area.    

Making coverage information more widely available and comparable  

6.9 There may be some additional value to consumers being more aware of coverage 
information and being able to access it in a more comparable way.    

6.10 We have engaged with a number of third party consumer websites and their 
feedback suggests that there is some appetite to provide more coverage information 
with greater prominence and offer more aggregated coverage information.  

6.11 Aggregation of coverage information could take a number of forms.  At its simplest, 
all of the coverage checkers could be brought onto a single webpage, or linked from 
a homepage.  The Ofcom website28 provides links to operator coverage checkers in 
this way.  A more sophisticated solution could involve developing an integrated map 
displaying  all of the mobile network operators’ coverage levels alongside each other.  
On initial inspection, there do not appear to be any websites providing this level of 
aggregation.  

We would encourage mobile operators to explore options to work with third parties to 
make their coverage information more comparable and widely available to 
consumers.  We will continue to engage with relevant parties in this area. 

Coverage checkers at the point of sale 

6.12 We have considered if more needs to be done by mobile network operators and 
retailers to raise the level of awareness in relation to coverage.  We have also been 
keen to understand if coverage checkers are used in mobile operator sales practices 

                                                 
28 http://consumers.ofcom.org.uk/2009/08/mobile-broadband-coverage-checker/ 
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and whether they can play a greater role in future – as our new consumer research 
shows that once consumers use coverage checkers, they find them useful.  

6.13 We have been encouraged by the adoption of returns polices by the mobile operators 
which allow consumers to try a phone and return it if coverage levels do not meet 
their expectations.  This is clearly a positive industry initiative. The Communications 
Consumer Panel highlighted this issue last year29. 

6.14 Several of the mobile network operators have stated that they already provide 
coverage checks at point of sale as a standard part of their sales process, whilst 
other mobile network operators do not.  

6.15 We are keen to see all mobile operators discussing coverage and using checkers 
when they sell services to consumers. The practice of using coverage checkers at 
the point of sale is also likely to be especially helpful to those consumers who do not 
have access to the internet at home and those that find it difficult to use.   We are 
particularly keen to see addressed incidences of mobile operators continuing to sell 
mobile products from retail stores in known coverage not-spots. In these areas, we 
would expect coverage checkers to be used as a default part of the sales process.  

6.16 We are also keen to ensure that consumers affected by changes in coverage levels, 
when they already have a service, are given prior notice. A number of such instances 
have been brought to our attention by consumer groups.  We believe more can be 
done to ensure that consumers affected are given prior notice of changes in 
coverage levels.       

We are engaging with the operators on these issues to explore how they can be best 
resolved.    

Next steps   

6.17 We will continue the dialogue with mobile operators and relevant third parties on 
these areas.  We also have a range of periodic research publications – such as The 
Consumer Experience Report – that we can use to provide updates as appropriate.    

6.18 We have also updated our consumer guide Maximise your coverage to set out more 
clearly our recommendations to consumers. This guide is available to view or 
download from our website30.  

Related Ofcom work   

6.19 Ofcom‘s work programme on mobile coverage spans a number of areas - as outlined 
in our Annual Plan.  For example:  

 Infrastructure reporting:  We now have a strategic monitoring role of the state 
of the UK infrastructure.  Our first Infrastructure Report under the Digital 
Economy Act is to be sent to Government (and published) later this year and will 
include information relating to mobile coverage in different parts of the UK, for 
example by administrative authority areas.  The report will help Government 
better understand where further investment may be required to improve coverage 
in specific areas.  Our 2011 Communications Market Report drew on the same 
data sets, although the results were aggregated at a regional and national level.   

                                                 
29 http://www.communicationsconsumerpanel.org.uk/pressrelease 
30 http://consumers.ofcom.org.uk/files/2010/11/maximising-coverage.pdf 
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 Coverage on the move:   We recognise that as mobile use has become more 
central to everyday lives, understanding coverage on the move is becoming 
important alongside coverage levels by geography and population.  

o Roads: In this context, we have commissioned a further measurement 
campaign across a selection of UK arterial road routes and some rural 
routes. We expect to publish findings later this year.   

 
 

o Rail:  We have been holding discussions with relevant stakeholders, 
including the Department for Transport (DfT) and Network Rail, to 
understand the scope to facilitate improvements in railway coverage. 
Discussions in this area are ongoing. 

 Spectrum work:  As set out in our latest Annual Plan31 we have a range of 
spectrum projects underway on mobile not-spots.  

o We are progressing the release of spectrum (800MHz and 2.6GHz 
bands) suitable for next-generation mobile broadband services.  In 
March 2011 we published a consultation on proposals for the 
spectrum award – including imposing coverage obligations on one 
operator32. We are currently reviewing the responses33 and plan to 
issue a statement in the autumn setting out our conclusions.   

o We have also initiated new work considering options for improving 
existing not-spots by existing mobile network operators. We will draw 
on the lessons learnt about the identification of not-spots in the Devon 
study and last November’s research report as part of this process.  

o We have decided, following a consultation published in February 
201134, to amend mobile operators’ existing licences to raise the 3G 
coverage obligation from 80% to 90% of the UK population35. Earlier 

                                                 
31 http://www.ofcom.org.uk/files/2011/04/annplan1112.pdf 
32  http://stakeholders.ofcom.org.uk/consultations/combined-award/  
33 http://stakeholders.ofcom.org.uk/binaries/consultations/combined-award/summary/combined-
award.pdf 
34 http://stakeholders.ofcom.org.uk/consultations/2100-MHz-Third-Generation-Mobile/ 
35 We verified that all the operators have met the existing 80% obligations in 2008.  

UK drive testing campaign 

To follow up the Devon study, we commissioned a further measurement campaign across a selection of 
key UK arterial road routes, and some rural routes. There are two core purposes to this work:  

1. To inform our understanding of the scale and type of mobile not-spots that consumers experience 
when they travel on UK roads. We also want to understand, from a consumer perspective, what the 
coverage experience is like in making 2G and 3G voice calls on the move.  

2. To inform Ofcom’s internal technical understanding of the issues underlying mobile not-spots. We 
would like to understand the extent to which dropped calls are an issue as well as the main reasons 
why calls fail.  

We are covering a selection of M and A roads, rural routes in Northern Ireland, Wales, Scotland and 
England, and some main commercial airport routes.   

We expect to publish some findings later this year.  
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this year we varied the 2G licences to allow their use for both 2G and 
3G services36.  

 Related research: We also regularly monitor market developments relevant to 
mobile coverage through our annual Communications Market Reports37 and our 
Consumer/Business Consumer Experience Reports38.   

                                                 
36  http://stakeholders.ofcom.org.uk/binaries/consultations/900-1800mhz-wireless-
telegraphy/statement/Statement.pdf 
37 http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-market-
reports/?a=0 
38 http://stakeholders.ofcom.org.uk/market-data-research/market-data/consumer-experience-
reports/consumer-experience/ 
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Annex 1 

1 Implications for mobile coverage in the  
Devon case study 
Introduction  

A1.1 In this section, we set out some of the implications for the case study in Devon in 
helping to understand levels of coverage.  

A1.2 Devon was chosen as the case study as it is a rural region with a number of urban 
and semi-urban centres that would provide a good mix of results – and would allow 
us to draw findings on the accuracy of operator coverage data across the UK.  

A1.3 We contracted an independent company, CRFS, to test mobile signal strength 
across the road network in Devon. Their findings are a useful data point but must be 
seen in the appropriate context.   

 The focus of the CRFS study was not to measure coverage across Devon but to 
test the accuracy of the underlying data sets that mobile operators use to 
generate coverage checkers.  Our role has not – at this stage – been to provide 
information about coverage ourselves given the mobile network operators all 
provide freely available coverage information.  

 The CRFS coverage findings were a secondary output and relate only to the 
roads that were covered in the survey (and where readings were possible). 
Hence, the roads are not necessarily a representative sample of Devon, or all the 
roads in Devon. Road based findings are also not directly comparable to 
coverage data that we publish in our Communications Market Reports.     

CRFS coverage readings - by roads covered in Devon 

The vast majority of CRFS readings were capable of a 2G service 

A1.4 The Devon study provided an indication of coverage levels on the road network in 
Devon.  As would be expected, all the 2G operators have widespread coverage of 
the roads that were surveyed with relatively few not-spots.  Based on the 
methodology set out in paragraph 4.20, CRFS found between 96% and 97% of 
readings from the operators were able to provide an acceptable or better service.  
1.2% of the readings taken indicated complete not-spots with insufficient signal for a 
service from any operator.    

A1.5 This suggests people travelling in Devon are unlikely to encounter substantial voice 
and SMS not-spots when driving through the 62% of roads that were measured. It is 
worth noting in this context that mobile handsets will tolerate a lack of coverage for 
a few seconds while they attempt to re-establish a call, but if a lack of coverage 
occurs for around 5-10 seconds then the call will be dropped.  

 

Fewer CRFS readings were capable of providing a 3G service 

A1.6 3G coverage is much lower on the roads covered likely reflecting the stage of 
network rollout in Devon. All the operators offer good coverage in the major 
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conurbations - with service degrading with distance from the central areas. Based 
on the methodology set out in paragraph 4.20, CRFS found that between 20-34% of 
readings for all the operators detected signal strengths that would provide 3G 
coverage in Devon.  

Coverage varies by population density and distance from major settlements  

A1.7 The above analysis is based on readings taken by CRFS that depended on the 
roads that they were able to navigate down.   We have undertaken further analysis 
to aggregate these results and map them to actual households by allocating each 
signal strength reading to a Devon postcode39 to understand how they relate to the 
spread of Devon’s population.  

A1.8 The analysis suggests – as we would expect – that both population density and 
distance from major settlements have an impact on quality of mobile coverage in 
Devon. The main difference is not in degree of coverage provided but in the degree 
of choice available – more isolated areas are more likely to be covered by fewer 
operators than those near a larger settlement.    

CRFS coverage readings – by UK roads covered 

A1.9 As part of the study, CRFS also undertook work to test signal strength across a 
selection of roads elsewhere in the UK. This was not an accuracy check (as was 
the case with the drive-testing conducted in Devon) but focused on availability. The 
key findings are summarised below.  

 

Ofcom estimations of mobile coverage    

A1.10 The UK-wide and nation-specific mobile coverage statistics we publish in our 
Communications Market Reports provide indicators for coverage by population and 
geography.  

                                                 
39 There are 8980 postcodes in Devon serving 124,021 residential delivery points. With an average 
household size of 2.4 people, that is approximately 300,000 people within Devon. 3310 postcodes 
were not surveyed by CRFS equating to 41,552 households.    

Preliminary mobile coverage findings on arterial routes 

CRFS tested overall coverage levels across a selection of roads in the UK as part of our 
preliminary work to understand mobile coverage levels on UK arterial road routes.  This covered: 

 (Most of the) M4, M5, (part of the) M6, M11, M25 and (part of the) M42 

 (Most of the) A1, A11, (part of the) A14, A66, (part of the) A74 

Using the same methodology set out in paragraph 4.20, CRFS’s findings on 2G (voice and text) 
were that for all three 2G networks, 99% of readings on the measured roads found power levels 
likely to provide a service. This indicates that, in practice, consumers are unlikely to encounter 
extensive voice and SMS not-spots when driving along the above mentioned UK roads.  

However, there is less overall coverage of 3G on these roads. Between 27-38% of all readings 
that CRFS were able to take for the five mobile operator networks found power levels likely to 
provide a service.   This suggests that people trying to use 3G on the move across the above 
mentioned UK roads will often encounter 3G (mobile internet) not-spots along many parts of those 
road routes.  

We note that problems can also arise with issues of capacity when traffic hold-ups cause 
unusually large numbers of motorists to use phones and other mobile devices. However, these 
were not the subject of this study. 
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A1.11 We collect information on the number of mobile networks with second-generation 
(2G) and third-generation (3G) coverage in each UK postcode district.  The data is 
supplied by the GSM Association and collated for us by a third party, Europa 
Technologies. These figures give us a high-level picture of relative (population and 
geographic) mobile coverage across different parts of the UK. 

 

A1.12 Our 2011 Communications Market Report40 reported that 96% of people across the 
UK lived in a postcode district with at least 90% 2G coverage from one or more 
operators.   There is lower network coverage in Wales, Scotland and Northern 
Ireland than in England.  This is likely a reflection of large areas of low population 
density and areas where hilly or mountainous terrain limits the range of cellular 
masts.   

A1.13 3G coverage is currently less extensive than for 2G in most parts of the UK, 
although unlike 2G, 3G is still being rolled out by the operators. We reported that 
95% of people across the UK lived in a postcode district with at least 90% 3G 
coverage from one or more operators.   

A1.14 We also publish coverage data by region and by geographic area in our Nations 
Communications Market Report s41.  Looking at the Southwest, we reported that 
94% of the population were within postcode districts where at least one operator 
had at least 90% 3G area coverage.  We also reported 82% geographic coverage 
by land mass from at least one operator42.  Drilling down a level to Devon - and 
using the same methodologies as set out above - we estimate 3G coverage to be 
84% by population and 65% by geographic area.  

A1.15 In comparison, based on the methodology set out in paragraph 4.20, CRFS found 
that between 20-34% of readings for all the operators detected signal strengths that 
would provide 3G coverage in Devon. However, as set out in the introduction to this 
section the CRFS findings must be seen in the appropriate context. In particular, 
road based findings are not directly comparable to the coverage data by geography 
or population that we publish in our Communications Market Reports.  

 

                                                 
40 Figure 1.71.  
http://stakeholders.ofcom.org.uk/binaries/research/cmr/cmr11/UK_CMR_2011_FINAL.pdf 
41 For England see  http://stakeholders.ofcom.org.uk/market-data-research/market-
data/communications-market-reports/cmr11/england/ 
42 Figure shows the percentage of land mass (based on km2 units) where at least one operator had at 
least 90% 3G area coverage. 


