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1. Overview  
Demand for mobile services1 has grown rapidly over the last decade and we expect that growth to 

continue with people expecting to access good quality mobile services wherever they live, work and 

travel. Innovation continues to drive the development of new mobile devices and applications and 

we expect increasing use of wireless data by machines and devices in the future. Mobile networks 

will need to expand capacity and improve quality to meet these future business and consumer 

needs.  

Radio spectrum (the invisible waves that enable wireless technology) is a key and finite resource 

which is essential for mobile networks. Large amounts of spectrum have been made available for 

mobile: between them, the Mobile Network Operators currently hold 1175 MHz (roughly 30%) of all 

spectrum below 3.8 GHz. Spectrum is also used across the world to support the delivery of a wide 

range of other services including TV and radio, transportation and logistics, factory automation and 

the delivery of public services, as well as monitoring our climate and natural environment.  

Demand for spectrum is growing with increasing use of wireless connectivity across different 

industry sectors, and the impact of technology developments leading to new and innovative 

applications. This calls for a shift in the way we approach the management of this finite resource.  

!ǎ ǘƘŜ ¦YΩǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǊŜƎǳƭŀǘƻǊΣ hŦŎƻƳ Ƙŀǎ ƪŜȅ ǎǇŜŎǘǊǳƳ ƳŀƴŀƎŜƳŜƴǘ ŘǳǘƛŜǎ ǘƻ ǎǳǇǇƻǊǘ ŀ 

wide range of electronic communications services across the UK. Our principal duties are to further 

the interests of citizens and consumers (where appropriate by promoting competition) and to secure 

the optimal use for wireless telegraphy of the electro-magnetic spectrum.   

 

1 A glossary of terms is presented in the accompanying discussion paper setting out our future approach to mobile markets 

https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.ofcom.org.uk%2Fphones-telecoms-and-internet%2Finformation-for-industry%2Fpolicy%2Fmobile-strategy&data=04%7C01%7CCarmen.Hernandez%40ofcom.org.uk%7Cef104321903c4a65c0e908d9e243f1e0%7C0af648de310c40688ae4f9418bae24cc%7C0%7C0%7C637789603718487000%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=IRC%2FLUlrMWysDe49ftQbWeqlWFXyW%2FJfGmKoPMmlLeU%3D&reserved=0
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In this document we set out our initial thinking for discussion and seek stakeholder views - we are 

not making any proposals at this stage. We hope to encourage longer-term thinking about how 

public mobile networks in the UK may need to evolve to meet future demand, in light of expected 

growth and demand for spectrum from other users. In summary we note:       

¶ Mobile data traffic has grown by an average of 40% year on year in recent years and we expect it 

to continue to grow.  However, there is a high degree of uncertainty about the rate of future 

growth, particularly beyond 2030.  

¶ Mobile networks will need to evolve to meet future demand and deliver the quality of experience 

needed by consumers and businesses. There are a number of ways in which they might do this, 

including: 

1. More extensive deployment of existing spectrum holdings and planned future spectrum for 

mobile e.g. in the millimetre wave (mmWave) bands. We will consult on our approach to making 

mmWave spectrum available shortly;  

2. Using technology upgrades to increase the efficiency of the spectrum they use; 

3. Network densification ς deploying more cell sites ς in particular using small cells to leverage the 

capacity offered by the large bandwidths available from mmWave spectrum.  

 

1.1 This discussion document considers the possible future demand for mobile services to 

2035 (in this document we define mobile services as services delivered over public mobile 

networks). We consider options for how those networks could meet future demand taking 

account of spectrum, technology developments and potential deployment strategies. Our 

aim is to encourage longer-term thinking about spectrum for mobile networks and how 

they can deliver for consumers and business, within the wider context of increasing 

demand for spectrum from other users. 

1.2 Overall, we anticipate that existing mobile spectrum holdings and spectrum already 

planned for release are likely to be broadly sufficient to meet future demand to 2030, if 

MNOs were to (i) continue to upgrade network technology; (ii) make full use of their 

spectrum holdings; and (iii) deploy new mmWave spectrum on a densified network using 

small cells, in particular in busier areas. There is a greater level of uncertainty in the period 

beyond 2030. 

1.3 Additional new mobile spectrum beyond the existing pipeline of spectrum could help 

facilitate the provision of additional capacity, but would not on its own be expected to be 

sufficient to meet future mobile data traffic growth in all areas. Further, making additional 

spectrum available for high-power outdoor mobile use would likely require clearing bands 

of existing users. We think there may be opportunities for mobile networks to share 

spectrum with other users, for example through more localised access or lower power use. 
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1.4 Alongside this document we have published a discussion paper setting out our future 

approach to mobile markets, in which we anticipate that significant ongoing investment in 

mobile networks will be needed to expand capacity, improve quality and deliver new uses 

to meet future customer needs. Densifying mobile networks as part of this, including with 

potentially significant numbers of small cells, would be a change in how mobile networks 

are deployed in the UK. We believe this change will be needed in the medium to long-term 

to meet anticipated growth in demand, and to optimise the use of mmWave spectrum in 

capacity-constrained locations.  

1.5 We welcome stakeholder inputs on this initial thinking, including on the potential 

opportunities and challenges associated with network densification in the UK and whether 

there are opportunities for more spectrum to be made available for mobile use on a local 

basis. We will take stakeholder inputs into account as we develop our future strategy for 

mobile spectrum. We plan to set out our initial conclusions by the end of 2022. 

 

This Overview is a simplified high-level summary only. Our thinking is set out more fully in the rest 

of the document. We invite interested parties to consider the initial analysis we set out in this 

document and to let us know their own views. 
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2. Introduction and background 
2.1 People and businesses rely increasingly on mobile services for many aspects of everyday 

life including work, keeping in touch with friends and family, getting around and 

entertainment.  

2.2 In light of this, and our strategic priorities, we want to see continued improvements in the 

delivery of strong, secure mobile networks to meet the future needs of customers and the 

country; and the widespread availability of reliable mobile services to keep people and 

businesses connected wherever they live, work and travel.  

2.3 This discussion document sets out our initial thinking on the implications of anticipated 

future demand for mobile data services for the use of radiofrequency spectrum. It sits 

alongside our discussion paper setting out our future approach to mobile markets, which 

outlines our initial thinking on the key changes taking place in the UK mobile market. It also 

builds on the vision and objectives we identified in our spectrum management strategy.  

2.4 Our main focus is on how public mobile networks in the UK may need to evolve to meet 

future demand and deliver a good quality of experience, in light of growth and demand for 

spectrum from other sectors. We also consider the potential growth of more localised 

solutions such as private networks, and mobile device use of other wireless technologies 

such as Wi-Fi, in so far as they may relate to demand for public mobile network spectrum. 

The growth of mobile 

2.5 In the UK there are four Mobile Network Operators (MNOs) - EE, Three, Virgin Media O2 

and Vodafone. The MNOs also provide wholesale mobile access to many mobile virtual 

network operators (MVNOs), such as Tesco, iD (Carphone Warehouse), Sky 

Mobile and others.  

2.6 In recent years we have seen an average 40% year-on-year growth in demand for mobile 

services provided over public mobile networks. This growth has been driven by the 

development of new applications and enabled by evolving technologies and consequent 

changes in consumer behaviour. 

2.7 We expect demand for mobile data will continue to grow as we rely on it ever more to 

carry out daily activities like shopping, gaming, banking and watching movies. Demand is 

likely to be stimulated further as new and more sophisticated applications are developed, 

and by the development of machine-to-machine and machine-to-device applications. 



Mobile Networks and spectrum 

7 

 

Figure 1: Growth of mobile data demand 2011-2021 

 

Source: Ofcom analysis from data in annual Connected Nations reports  

The role of spectrum in enabling wireless services, including mobile 

2.8 Radio spectrum is a key and finite resource used to carry data wirelessly from place to 

place. As well as mobile, it is vital for a range of communications and other services for 

people and businesses, including different kinds of wireless broadband connectivity - such 

as Wi-Fi and Bluetooth - and other technologies such as Zigbee, Sigfox and LoRaWAN.   

2.9 Spectrum features daily in all our lives and is a vital element in keeping us all connected 

and safe. It enables a broad range of services beyond mobile communications and wireless 

broadband, including the wireless microphones and cameras that support news reporting 

and entertainment events and systems such as radar used by air traffic control. Spectrum is 

used for systems that monitor and control road traffic and the utilities we use every day. It 

enables satellite services that provide TV and navigation systems alongside monitoring the 

earth and space to deliver accurate weather forecasts and provide data on climate change. 

Spectrum is also critical to support the emergency services and our armed forces. 

2.10 !ǎ ǘƘŜ ¦YΩǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǊŜƎǳƭŀǘƻǊΣ hŦŎƻƳ Ƙŀǎ ƪŜȅ ǎǇŜŎǘǊǳƳ ƳŀƴŀƎŜƳŜƴǘ ŘǳǘƛŜǎ ǘƻ 

support a wide range of electronic communications services across the UK. Our principal 

duties are to further the interests of citizens and consumers (where appropriate by 

promoting competition) and to secure the optimal use for wireless telegraphy of the 

electro-magnetic spectrum.  

2.11 Demand for spectrum is growing with increasing use of wireless connectivity across 

different industry sectors, and the impact of technology developments leading to new and 

innovative applications. This calls for a shift in the way we approach the management of 

this finite resource. Accordingly, in our spectrum management strategy for the 2020s we 

set out our spectrum management vision which outlines how we will enable further 

innovation by promoting more flexible and efficient use and increased sharing of spectrum 

while meeting the requirements of local and national services.  
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2.12 The MNOs hold around 30 % of all spectrum below 3.8 GHz. Until now, growth in demand 

for mobile services has largely been met by the provision of additional spectrum, deployed 

at high power levels; the deployment of technology upgrades; and the offloading of traffic 

onto fixed networks via Wi-Fi. The number of mobile masts has increased only relatively 

slowly in recent years, and mainly in response to a need to increase coverage rather than 

to provide additional capacity.  

2.13 However, in the future, additional spectrum may not be available or deployed in the same 

way as in the past, in view of the growth in demand for spectrum across multiple sectors, 

changing needs and the wider range of frequencies which might be used for mobile.  

Why have we published this document?  

2.14 Our aim for this discussion document is to encourage longer-term thinking about how 

public mobile networks in the UK may need to evolve to meet future demand, in light of 

expected growth and demand for spectrum from other users.   

2.15 The document sets out our initial assessment of the expected growth in demand for 

mobile services up until 2035. hǳǊ ŦƻŎǳǎ ƛǎ ƻƴ ǘƘŜ ¦YΩǎ ǇǳōƭƛŎ ƳƻōƛƭŜ ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊǎ 

(the MNOs) and options for how they could meet future demand taking account of 

spectrum, technology developments and potential deployment strategies.  

2.16 While we expect demand for mobile services to continue to grow, there is considerable 

uncertainty about the growth rate of future demand, in particular beyond 2030. In view of 

this we have considered three scenarios, with a medium growth scenario based on 

continued 40% year-on-year growth. 

2.17 Overall, we anticipate that existing mobile spectrum holdings and spectrum already 

planned for release are likely to be broadly sufficient to meet future demand to 2030 if 

MNOs were to (i) continue to upgrade network technology; (ii) make full use of their 

spectrum holdings; and (iii) deploy new mmWave spectrum on a densified network using 

small cells, in particular in busier areas. There is a greater level of uncertainty beyond 2030.  

2.18 Additional new mobile spectrum beyond the existing pipeline of spectrum could help 

facilitate the provision of additional capacity, but would not on its own be expected to be 

sufficient to meet future mobile data traffic growth in all areas.  

2.19 In this document we set out our initial thinking for discussion.  We welcome stakeholder 

inputs on this initial thinking, including on the potential opportunities and challenges 

associated with network densification in the UK and whether there are opportunities for 

more spectrum to be made available for mobile use on a local basis. We will take account 

of stakeholder inputs as we develop our future strategy for mobile spectrum. We plan to 

set out our initial conclusions by the end of 2022. 

Environmental sustainability  

2.20 Environmental sustainability will be an important consideration for the mobile industry 

going forwards, as it is for all businesses and services. 
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2.21 The Government has set a UK target of net zero carbon emissions by 2050. Many mobile 

service providers have already responded in a range of ways, such as by signing up to net 

zero pledges; integrating environmental sustainability principles into business decisions; 

championing schemes to reduce waste; and working with supply chains to reduce wider 

impacts.  

2.22 The mobile telecoms sector presents particular sustainability challenges and opportunities. 

Although an increase in the number of physical sites and equipment will have an 

environmental impact, the mobile telecoms sector is likely to have a unique role in 

enabling other sectors to de-carbonise themselves - the energy, agriculture, manufacturing 

and logistics sectors will make use of mobile telecoms to improve their energy efficiency 

and reduce wastage. 

2.23 We will continue to engage with industry to understand approaches to running networks 

sustainably, and how companies are affected by environmental change. 

How we set out this discussion 

2.24 There are three main parts to this document. Firstly, we set out our initial analysis of the 

growth in demand for mobile data and how MNOs have met that demand; secondly, we 

consider the potential future demand for mobile data services; and finally, we present our 

initial thinking on the options for meeting future capacity requirements.  
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3. The growth of UK demand for mobile data 
3.1 The UK mobile market is operating effectively and serving customers well, with strong 

competition between the four MNOs and comparatively low prices compared to markets in 

similar economies overseas. The UK has the lowest standalone mobile prices in a 

comparison with France, Germany, Italy, Spain and the USA.2    

Figure 2: Illustration of the development of mobile phone technology  

 

3.2 Each new mobile generation has encouraged and supported the development of new 

applications and services. While early mobile phones were used only for calls and 

messaging, modern devices are expected to deliver a wide range of services, the majority 

of which rely on internet access, such as streaming services, movie downloads, gaming and 

smart home controls. Mobile has become integral to the productivity of many 

organisations and crucial to the provision of public services.  

3.3 Mobile data traffic has grown significantly over the last 10 years, from less than 500 MB  

(Megabytes)3 per mobile data user per month in 2013 to a monthly average of 5.3 GB 

(Gigabytes)4 of mobile data use per data user in H1 2021,5 as mobile technology has 

evolved from 2G and 3G to 4G and 5G. The total of monthly UK mobile data traffic in 2021 

(571.3 Petabytes (PB))6 is equivalent to 816 million hours of standard definition video 

streaming.  

 

2 The UK ranked first overall across three mobile connections using data provided by Teligen (Pricing Trends Report, p60).  
3 One Megabyte (MB) = 1,000,000 bytes 
4 One Gigabyte (GB) = 1,000 MB 
5 Operator data provided to Ofcom, contains estimates where Ofcom does not receive data from operators. 
6 One Petabyte (PB) = 1,000,000 GB 
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3.4 The growth in traffic has been driven by the evolution of mobile technologies; the wide 

adoption and use of sophisticated smartphones and the development of new applications 

making use of the greater capabilities of mobile networks. For example, image sharing was 

followed by video streaming and sharing and then by the addition of augmented reality 

interfaces and filters.  

Figure 3: Hours per day spent online  

 

 

3.5 hŦŎƻƳΩǎ ǊŜǎŜŀǊŎƘ ǎƘƻǿǎ ǘƘŀǘ ōȅ нлнмΣ ǎƳŀǊǘǇƘƻƴŜ take-up was at 88%.7 Demand has also 

been stimulated by unlimited data bundles and an improved customer experience of video 

and other high data applications.  

3.6 ¢ƛƪ ¢ƻƪ ǿŀǎ ƭŀǳƴŎƘŜŘ ƛƴ ǘƘŜ ¦Y ƛƴ {ŜǇǘŜƳōŜǊ нлмт ōǳǘ ŘƛŘƴΩǘ ōŜŎƻƳŜ ǿƛŘŜƭȅ ŀŘƻǇǘŜŘ ǳƴǘƛƭ 

2019, when there was a more than 200% growth in downloads of the app. The number of 

active UK users hit 4.9 million at the beginning of 2019 and continued to grow to more 

than 6 million active users in May 2020.8 There is also now a greater penetration of gaming 

applications that work on smartphones. 

3.7 Another technology that drives data demand is Fixed Wireless Access (FWA). FWA can be 

provided via mobile networks to support the delivery of broadband connections, with 

services sharing the network capacity with mobile users. Of the four MNOs, only Virgin 

Media O2 does not offer FWA services. The vast majority of UK premises have potential 

access to an MNO FWA service.9 FWA is also offered by other providers. 

 

7 Source: Ofcom Communications Market Report 2021 interactive data: Market In Context - device and service take-up and 
use. 
8 Source: Statista.  TikTok monthly active users UK 2017-2020 | Statista 
9 See Connected Nations 2021, page 16. 

https://www.ofcom.org.uk/research-and-data/multi-sector-research/cmr/cmr-2021/interactive-data
https://www.statista.com/statistics/1125306/tiktok-monthly-active-users-uk/
https://www.ofcom.org.uk/__data/assets/pdf_file/0035/229688/connected-nations-2021-uk.pdf
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Figure 4: Timeline for use of mobile data (monthly) alongside smartphone penetration and UK 

launch of apps 

 

Mobile networks have evolved in response to growth in demand 

3.8 aƻōƛƭŜ ƴŜǘǿƻǊƪǎ ǘƻŘŀȅ ǊŜŦƭŜŎǘ abhǎΩ ŘŜǇƭƻȅƳŜƴǘ ŘŜŎƛǎƛƻƴǎ ƛƴŦƻǊƳŜŘ ōȅ ŀ ǊŀƴƎŜ ƻŦ ŦŀŎǘƻǊǎ 

including available spectrum capacity in a given area, geography, practical feasibility, and 

the expected returns on any investment.  

3.9 Around 99% of UK premises have outdoor coverage from all MNOs and 92% of the UK 

landmass is now served by at least one MNO. Between 90% and 95% of premises are 

predicted to have indoor 4G coverage10, falling to between 68% and 80% for rural areas as 

of September 2021. 

3.10 While demand for mobile data has grown across the UK over the last ten years, data traffic 

density has remained highly correlated with where people live, work and travel. For 

example, in 2021 an average dense urban site carried five times as much data traffic as an 

average rural site.  

3.11 MNOs have primarily addressed growing demand for more and higher quality data-

intensive services by increasing the capacity11 of their networks. This has been primarily 

achieved by upgrading equipment to the latest technology to deliver greater data traffic 

 

10 The mobile coverage figures provided are based on predictions which the MNOs supply to Ofcom, with Ofcom 
undertaking regular testing to ensure the predictions provided are suitable for national and regional reporting. We 
recognise that there will be some local variations in coverage. 
11 In this discussion paper we use the term capacity to cover both the addition of bandwidth and also improvements in user 
throughput, reliability and experience associated with extra bandwidth or other upgrades. This is important to the concept 
of network quality discussed in our discussion paper setting out our future approach to mobile markets. 
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per unit of spectrum and by the deployment of additional spectrum as it has been made 

available.  

Large amounts of spectrum have been made available for mobile  

3.12 MNOs need a balance of spectrum holdings to meet demand for different services and in 

different locations. In general, lower frequencies are best for delivering wider coverage to 

customers and carrying signals deeper indoors; while higher frequencies have greater 

capacity to carry data, enabling more applications, but provide less good coverage.  

3.13 Large amounts of spectrum have been made available for mobile: between them, the 

MNOs currently hold 1175 MHz (roughly 30%) of all spectrum below 3.8 GHz. Ofcom has 

generally awarded spectrum for mobile on a UK-wide basis through auctions for national 

licences.  

3.14 As additional spectrum has become available, the MNOs have been able to respond to 

growing demand through a corresponding increase in network capacity at the same time 

as increasing their coverage.  

Figure 5: Spectrum holdings of UK Mobile Network Operators  

 

Network topologies reflect the uneven spread of demand for mobile data 

3.15 Current network deployments reflect the uneven geographic spread of mobile data traffic. 

For example, the MNOs have not deployed all their spectrum holdings in all areas. In less 

densely populated areas MNOs have often been able to meet local demand without 

needing to deploy all of their spectrum holdings.  

3.16 The overall uneven distribution of mobile data traffic can be seen from the 10x10 km map 

of the UK shown below. Across all four MNOs total average hourly data traffic across the 

UK is 260 GB in a single 10x10 km grid square ς but data traffic up to 26,000 GB per hour 

can be seen in the busiest square.    
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3.17 The uneven distribution of mobile data traffic becomes clearer at a more granular level - as 

seen in the map of the Liverpool-Manchester corridor shown below, which shows data 

traffic for 1x1 km grid squares.   

3.18 Using Liverpool as an example, we can see that even within the busiest 10x10 km areas, 

there are pockets of low data traffic revealed at the 1x1 km scale. It is also apparent that 

the highest levels of demand are being driven by a very small number of dense locations. 

For example, the two highest traffic grid squares in Liverpool are near the main train 

stations and retail and leisure areas in the city centre. This highlights that demand can arise 

in very localised areas. The networks take this uneven spread into account in their 

deployments. 

Figure 6: Total average hourly data traffic: shown for the UK over a 10 km grid and for the 

Liverpool-Manchester corridor over a 1 km grid  

 

These maps provide a grid view of the UK with aggregated traffic from all MNOs and for all sites. Where there 

are no MNO sites in a grid square, no shaded grid square is displayed. No sites being present does not indicate 

no data traffic consumption in a square, but that traffic is served by other nearby sites.  

5G is being rolled out in more locations  

3.19 5G is the latest generation of mobile technology and has the potential to deliver greater 

reliability than 4G, together with even faster data speeds and very low latency to large 

numbers of devices, which can enable innovative new services across different industry 

sectors. It is increasingly being used for the Internet of Things (IoT), connecting wireless 

gadgets to each other and to the internet.    
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3.20 Following its UK launch in May 2019, the MNOs have continued to rollout 5G services. It is 

now available from at least one MNO in approximately half of UK premises and remains 

largely focused on adding capacity in urban areas.12  

3.21 The number of sites providing 5G services more than doubled in 2021 to more than 6,500 

sites across the UK. It is deployed on around 20% of sites in urban areas and we are 

increasingly seeing deployments in hotspot suburban areas and busy transport corridors.  

3.22 The diverse set of services and applications enabled by 5G require access to different 

spectrum bands with different characteristics. Spectrum at lower frequencies such as 700 

MHz enable 5G coverage to wider areas, while mid-range spectrum (including in the 3.4-

3.8 GHz range) provides the necessary capacity to support a high number of connected 

devices. Even greater capacity will be available when millimetre wave frequencies above 

24 GHz (mmWave bands) are released for mobile. 

Figure 7: Illustration of how different frequency bands can be used for different functions 

 

Some services offered by mobile networks are being delivered by 
other technologies 

3.23 Most data consumption in homes and offices relies on a fixed broadband connection, often 

distributed wirelessly within the premises by Wi-Fi rather than mobile. In the last decade, 

the average volume of data traffic consumed per fixed connection rose from 17 GB a 

month in 2011 to 453 GB a month in 2021.  

 

12 Connected Nations 2021 Main report (p34) 

https://www.ofcom.org.uk/__data/assets/pdf_file/0035/229688/connected-nations-2021-uk.pdf
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3.24 By comparison, the average monthly mobile data use per data user over public mobile 

networks was 5.3 GB a month in H1 2021.13 In fact, most of the time, mobile devices are 

connected to Wi-Fi, which in large part reflects the availability of Wi-Fi at indoor locations 

such as home, work and school.14  

Wi-Fi 

3.25 Wi-Fi is the preferred option for accessing data-hungry applications like movies and gaming 

ƻƴ ƳƻōƛƭŜ ŘŜǾƛŎŜǎ ƛƴ ǎƛǘǳŀǘƛƻƴǎ ǿƘŜǊŜ ǳǎŜǊǎ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ǿƛŘŜ-area mobile connectivity - 

particularly indoors. Cisco predicts that by 2023, 69% of all networked devices in Western 

Europe will be wired or connected over Wi-Fi, compared to 31% connected over mobile.15  

3.26 All UK MNOs now offer Wi-Fi calling which enables users to make and receive voice calls 

and SMS over a Wi-Fi network with the same experience as connecting directly to a mobile 

network (although it may not be available for all devices and tariffs). The percentage of 

voice calls made using voice over Wi-Fi was between 2% and 16% per MNO in 2021.16 Wi-Fi 

can now be the default setting on devices where both cellular and Wi-Fi are available, 

depending on carrier and customer preferences.  

3.27 Wi-Fi can also be used to access online services enabled by innovations in mobile devices 

and networks and largely driven by technology companies. They have given users a greater 

choice over how to perform traditional tasks e.g. sending messages or making voice calls 

via messaging applications such as WhatsApp; or interacting with voice services like Siri 

and Alexa.  

3.28 However, developments such as the roll-out of unlimited data plans may mean that in 

future there could be less incentive for consumers to use Wi-Fi. In a 2021 study, for 

example, Ofcom found that people using the Three network used a higher proportion of 

data over mobile (33% mobile compared with 67% Wi-fi) than customers using the other 

networks which may be driven by higher take-up of high and unlimited data tariffs among 

Three customers. 

3.29 Wi-Fi is also becoming increasingly important for smart home device connectivity, with the 

number of installed smart home Wi-Fi devices forecast to reach 17 billion globally by 

203017, and is also used in a range of business and industrial settings. 

 

13 Based on operator data provided to Ofcom combined with estimates where Ofcom does not receive data from 
operators. 
14 Crowdsourced data collected from around 280,000 Android devices between 1 January and 31 March 2021 showed that 
73% of connections were made on Wi-Fi and 27% were made on mobile networks. These figures are rounded to the 
nearest whole percentage and refer to the proportion of connection tests run every 15 minutes; not data traffic. For more 
information see Ofcom, Mobile Matters, 2021.  
15 See Cisco, Annual Internet Report (2018 ς 2023) White Paper. 
16 Connected Nations 2021, p. 40. 
17 Smart Home Market Data (strategyanalytics.com). 

https://www.ofcom.org.uk/__data/assets/pdf_file/0035/229688/connected-nations-2021-uk.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0015/224070/mobile-matters-2021-report.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0015/224070/mobile-matters-2021-report.pdf
https://www.cisco.com/c/en/us/solutions/collateral/executive-perspectives/annual-internet-report/white-paper-c11-741490.html
https://www.ofcom.org.uk/__data/assets/pdf_file/0035/229688/connected-nations-2021-uk.pdf
https://www.strategyanalytics.com/access-services/devices/connected-home/smart-home/market-data/report-detail/2022-global-smart-home-devices-forecast---january-2022
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Other wireless technologies 

3.30 Wi-Fi is only one of a number of technologies that can deliver wireless services to people 

and businesses. Others that are often used for consumer devices include Bluetooth and 

Zigbee: for instance, smartwatches usually connect to a smartphone using Bluetooth. 

Technologies such as NB-IoT, Sigfox, and LoRaWAN are often used in business or wider 

area settings. 

3.31 Many of these technologies use frequency bands that are predominantly used on a licence 

ŜȄŜƳǇǘ ōŀǎƛǎ ǎǳŎƘ ŀǎ нΦп DIȊ ŀƴŘ р DIȊ όΨƭƛŎŜƴŎŜ ŜȄŜƳǇǘ ǎǇŜŎǘǊǳƳΩύ18  to deliver services 

including control of home devices, street lighting and traffic lights, water and waste 

management and automated factory processes. 

3.32 There are also other 4G/5G standards and technologies which can use spectrum under 

licence exemption in the bands which are also used by Wi-Fi technology. These 

technologies are aimed at use by existing MNOs under the banner of Licenced Assisted 

Access (LAA) and New Radio Unlicenced (NR-U), where an operator will integrate these 

technologies into its Core Network and make available any additional data rate that is 

available at any given location and time to the network users as necessary. There is 

substantial spectrum available both below 7GHz (around 1163 MHz) and in the millimetric 

bands (14 GHz in 57-71 GHz) for these technologies.  

3.33 The emergence of non-Geostationary satellites (NGSO) has enabled satellite to offer lower 

latency broadband services to customers operating in remote locations. These can either 

be used for backhaul to extend the reach of mobile and fibre networks or direct-to-home 

broadband services for consumers. There is also work under way to establish whether 

satellites could connect directly to non-modified mobile handsets, thus providing 

emergency connectivity and/or extending the coverage of mobile networks. 

3.34 All of these technologies have different characteristics; their suitability for use will depend 

ƻƴ ŀ ǳǎŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŎƻǾŜǊŀƎŜΣ Řŀǘŀ ǘƘǊƻǳƎƘǇǳǘΣ ƭŀǘŜƴŎȅΣ ǊŜƭƛŀōƛƭƛǘȅΣ ǎŜŎǳǊƛǘȅ ŀƴŘ 

cost. In some circumstances they may be used instead of mobile technology, but they will 

often be used alongside mobile technology. For example, the Liverpool 5G testbed created 

a 5G mesh network using mmWave, Wi-Fi, LoRaWAN and existing fibre to explore how 

these technologies could contribute to health and social care provision.  

 

 

 

 

 

 

18 Lƴ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ǿŜ ǳǎŜ ǘƘŜ ǘŜǊƳ ά[icence exempt spectrumέ ǘƻ refer to frequency bands that can be used by certain 
devices without the need for prior authorisation or an individual right of use.   
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Figure 8: Illustration of how different technologies can support wireless communications 
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4. Mobile data traffic is expected to keep 
growing, but the pace is uncertain 
4.1 Building on our analysis of how data traffic has grown over the last decade we now 

consider potential patterns for future growth, up until 2035. This will inform our 

understanding of potential future demand for mobile services and any implications for 

future spectrum use.  

Mobile data traffic will continue to grow 

4.2 Our consideration of future growth in mobile data traffic is informed by a series of factors 

that suggest a trend of growth may continue for some time.  

International trends 

4.3 Internationally, a number of leading 5G markets, such as South Korea, Saudi Arabia and 

Taiwan, have higher per user mobile data consumption than the UK, and continue to 

demonstrate sustained year-on-year growth.19  

4.4 Compared with the fastest adopters of 5G, UK take-up of 5G is relatively modest. As of 

September 2021, there were around 6 million active 5G handsets across all MNOs, up from 

800,000 a year previously.20 By comparison, in South Korea there are more than 20 million 

5G subscriptions in a population of 52 million.21  

4.5 In the UK, active 5G handsets only represent around 10% of all active mobile devices, but 

as newer handsets are increasingly 5G-compatible by default, this should increase quickly. 

International comparisons suggest this may increase mobile data traffic. There are some 

indications that 5G users use more data than 4G users22 and that some 5G users rely less 

on Wi-Fi after upgrading,23 suggesting increased uptake might drive UK mobile data traffic 

growth. 

Demographic shifts 

4.6 ¢ƘŜǊŜ ƛǎ ŀ ŎƭŜŀǊ ŎƻǊǊŜƭŀǘƛƻƴ ōŜǘǿŜŜƴ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ŀƎŜ ŀƴŘ ǘƘŜƛǊ Řŀǘŀ ǳǎŀƎŜΦ CƻǊ ŜȄŀƳǇƭŜΣ 

our research24 shows that people over 65 are much less likely to use a smartphone than 

 

19 See Quantifying the impact of 5G and Covid-19 on mobile data consumption, OpenSignal (pg8) 
20 See Connected Nations 2021 (pg34) 
21 See https://www.koreatechtoday.com/5g-users-in-south-korea-surge-to-20-million/  
22 See Quantifying the impact of 5G and Covid-19 on mobile data consumption, OpenSignal (pg4). We note early adopters 
may be more likely than others to use large amounts of data and that as 5G user numbers grow, this may impact the 
speeds 5G users experience and as a result mobile data traffic.  
23 See Five ways to a better 5G, Ericsson 
24 Today only 55% of 65s or older use a smartphone to go online compared to 85% all aduƭǘǎΤ hŦŎƻƳΩǎ !ŘǳƭǘǎΩ aŜŘƛŀ ¦ǎŜ 
and Attitudes Report 2020/21 (pg7) 

https://www.opensignal.com/sites/opensignal-com/files/data/reports/pdf-only/data-2021-06/impact_of_5g_and_covid19_on_mobile_data_consumption_opensignal_0.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0035/229688/connected-nations-2021-uk.pdf
https://www.koreatechtoday.com/5g-users-in-south-korea-surge-to-20-million/
https://www.opensignal.com/sites/opensignal-com/files/data/reports/pdf-only/data-2021-06/impact_of_5g_and_covid19_on_mobile_data_consumption_opensignal_0.pdf
https://www.ericsson.com/49944f/assets/local/reports-papers/consumerlab/reports/2021/five-ways-to-a-better-5g-report.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0025/217834/adults-media-use-and-attitudes-report-2020-21.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0025/217834/adults-media-use-and-attitudes-report-2020-21.pdf
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ŀŘǳƭǘǎ ƳƻǊŜ ƎŜƴŜǊŀƭƭȅΦ .ȅ ŎƻƴǘǊŀǎǘΣ ǘƻŘŀȅΩǎ ǘŜŜƴŀƎŜǊǎ and younger adults have grown up 

using mobile devices and online applications as a matter of course.   

4.7 Over time digital native generations will represent a larger proportion of the population, 

embedding behaviours that consume mobile data. The younger generations of the future 

will likely play a similar role, driving new technologies which might consume even more 

mobile data. 

Greater coverage and additional capacity 

4.8 We expect improvements in mobile coverage to continue. Under the Shared Rural 

Network (SRN) programme, the UK Government is partnering with the MNOs to improve 

rural 4G coverage with a download speed of at least 2 Mbps. This speed allows browsing 

the internet; using social media and messaging applications; making one-on-one video 

calls; listening to music online; and watching TV in standard definition.  

4.9 The central aim is for each MNO to reach 88% coverage of the UK landmass by 2024, and 

90% by the start of 2027.  The Government expects the programme will ǎŜŜ ǘƘŜ Ψŀǘ ƭŜŀǎǘ 

ƻƴŜ ƻǇŜǊŀǘƻǊΩ footprint reach 95% of UK landmass by 2025. It is expected that as a result 

the MNOs will deliver coverage to 280,000 more premises, and 16,000 km of road.  

4.10 Alongside this, we expect MNOs to add capacity to their networks to meet demand, e.g. 

through building new sites, upgrading equipment to the latest technology and deploying 

additional spectrum. The further rollout of 5G will increase capacity. Ofcom has already 

made the 700 MHz and 3.4 ς 3.8 GHz bands available for mobile services including 5G, and 

will consult shortly on proposals to make millimetre wave (mmWave) spectrum available. 

MNOs can also make use of much of their current spectrum holdings for 5G through 

refarming or dynamic use of 4G and 5G in the same bands.25. 

4.11 Improved coverage and greater capacity will result in access to higher quality mobile 

internet in more places, where people live, work and travel. This is likely to lead to 

consumers going about their lives and businesses and other organisations planning and 

designing services based on an expectation of higher quality connectivity.   

4.12 As a result, it is likely that mobile services will increasingly be expected to support a range 

of applications that require wide coverage. For example, connected vehicles will likely 

increasingly use mobile networks to access things like real-time HD maps, traffic or hazard 

warnings, and entertainment while travelling. Looking further forwards, consumers, 

businesses and public services may make greater use of mobile networks on the move; 

healthcare workers may run diagnostics and upload information from remote locations for 

real-time processing at a hospital, while engineers may receive real-time support or 

information via augmented reality headsets.  

 

25 Through dynamic spectrum sharing technology. 
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Standalone 5G, 5G-Advanced and 6G 

4.13 5G is currently being rolled out in non-standalone (NSA) mode, relying on a 4G core 

network.26 Although this limits the full capabilities of 5G, NSA 5G can offer faster speeds 

than 4G circumstances.   

4.14 In the longer term, we expect MNOs to deploy standalone (SA) 5G, with some already 

trialling this technology. SA 5G can enable additional features, such as ultra-low latency, 

ǘƘŀǘ Ƴŀȅ ŜƴŀōƭŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ǇƻǎǎƛōƭŜ ƻǾŜǊ ǘƻŘŀȅΩǎ ƴŜǘǿƻǊƪǎΦ рD ǿƛƭƭ ŀƭǎƻ 

ŎƻƴǘƛƴǳŜ ǘƻ ŜǾƻƭǾŜΣ ŦƻǊ ŜȄŀƳǇƭŜ ΨрD-!ŘǾŀƴŎŜŘΩΣ ǿƘƛŎƘ we expect to arrive in the next few 

years,27 will offer a range of new features.  

4.15 Looking further forwards, 6G networks may begin to be deployed by the late 2020s. While 

сDΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀǊŜ ǳƴƪƴƻǿƴΣ ǿŜ ŜȄǇŜŎǘ ƛǘ ǘƻ ƻŦŦŜǊ ŀ ǊŀƴƎŜ ƻŦ ƴŜǿ ŦŜŀǘǳǊŜǎΣ ƛƴŎƭǳŘƛƴƎ 

far higher throughput, connectivity for many more devices in a given area and improved 

latency which may enable an even greater range of applications. 6G may also make greater 

use of AI and might use even higher frequency spectrum, for example in the Terahertz 

range. 

Innovative applications will continue to be a key driver of mobile 
data traffic 

4.16 As we have seen, mobile data traffic growth to date has been driven by the increasing use 

of data heavy applications such as video streaming and sharing and gaming. We expect 

increased data usage coming from wider adoption of existing applications over time, 

alongside new and even more data demanding applications.  

 

 

 

 

 

 

 

 

 

26 Non-standalone 5G refers to the deployment of a 5G Radio Access Network (e.g. base stations, antennas) combined with 
a 4G core network (which manages control and signalling information). By contrast, a standalone 5G network does not 
require a 4G core network. Instead, a 5G core is used, which virtualises network functions and provides the full range of 5G 
features.    
27 3GPP is the body that generates technical specifications and requirements for cellular mobile technologies (4G, 5G, etc.) 
in the form of Releases. 3GPP is ŜȄǇŜŎǘƛƴƎ ǘƻ ǳǎŜ ΨрD-!ŘǾŀƴŎŜŘΩ ŦǊƻƳ ƛǘǎ {ǇŜŎƛŦƛŎŀǘƛƻƴ wŜƭŜŀǎŜ муΦ {ŜŜ Release-18 ς 3GPP 
for more detail 

https://www.3gpp.org/release18
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Figure 9: Examples of applications likely to drive data use 

 

4.17 In addition to the above, there are a range of applications that will likely be deployed first 

by industry, in some cases then being used for consumer products. Where used on a 

specific site such as a business premises or in a campus environment, these may be 

deployed using private mobile networks.  

Figure 10: Examples of commercial/industrial applications likely to drive data demand 

 

4.18 These applications each have different technical requirements. Some may have throughput 

and latency requirements that can be met by 4G. Others, for example various forms of VR, 

may require the ultra-low latency and throughput that SA 5G offers. Some, such as 
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particularly advanced forms of VR or certain forms of haptic communication, may have 

ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ Ǝƻ ōŜȅƻƴŘ рDΩǎ current capabilities. These applications may therefore 

not be possible over mobile networks until 5G-Advanced or 6G is deployed. 

4.19 The data throughput requirements of each application, alongside adoption and usage 

patterns, determines the impact it might have on mobile data traffic; VR can drive far more 

data than sound or video. Additionally, the split between upload and download traffic will 

vary by application; for example, those that involve interaction rather than just streaming 

content will drive greater upload traffic.  

4.20 Below we provide an estimate of these requirements for various forms of sensory 

communication.28   

Figure 11: Estimate of minimum throughput and reciprocal latency requirements for delivery of 

each form of sensory communications29 

 

Source: Ofcom 

There is uncertainty about the rate of growth for mobile data traffic  

4.21 Although there are many reasons to think that the world of 2025, 2030 or 2035 will use 

more mobile data than today, there are uncertainties in predicting just how much more:   

 

28 {ŜŜ hŦŎƻƳΩǎ Technology Futures report for more detail. Haptic refers to the communication of movement and touch. (S) 
ǊŜŦŜǊǎ ǘƻ ΨǎǘǊŜŀƳƛƴƎΩ ŀƴŘ όLύ ǊŜŦŜǊǎ ǘƻ ΨƛƴǘŜǊŀŎǘƛǾŜΩΦ 
29 Note that the 1 ms and 10 ms represent over-the-air interface latency for or 4G and 5G, respectively. Real-world latency 
might be larger, depending on where relevant core network functions are implemented. e.g. a deployment with core 
functions at the edge will be able to achieve latencies closer to the numbers indicated in the figure. 

https://www.ofcom.org.uk/__data/assets/pdf_file/0011/211115/report-emerging-technologies.pdf

















































