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O
ver the past couple of decades, wireless 
technologies have changed beyond 
recognition. Mobile phones, once a luxury 
item in richer countries, are now essential 

consumer items across the world, used to access an 
ever-increasing range of applications and services. 
More generally, wireless services are evolving rapidly 
in sectors as diverse as healthcare, defence, 
transport, science and logistics. 

All wireless devices rely on access to spectrum. 
However, while demand for spectrum has increased 
massively, the way in which we manage this finite 
resource has remained largely unchanged and the 
process of agreeing and changing international 
spectrum allocations remains slow and 
bureaucratic. Indeed, while some relatively  
small changes have been made, national and 
international frequency allocation tables generally 
closely resemble the equivalent tables of 20 years 
ago. This is despite the massive advances in wireless 
technology over this period.

Here I consider how approaches to spectrum 
management, some of which date back decades, 
may need to evolve and change in the light of 
emerging services and new technologies. I highlight 
six challenges, some general and some specific, 
currently facing spectrum managers. 

1 DEFRAGMENTATION AND OPTIMISING USE OF  
UHF SPECTRUM

Mobile operators generally require a portfolio of 
spectrum bands to provide broadband services to 
meet consumer needs. In particular, lower 
frequencies are suitable for providing coverage in 

rural areas and inside buildings whereas higher 
frequencies can be particularly useful for serving 
high capacity areas, such as city centres or 
stadiums. Moreover, the mobile industry is looking 
to access larger blocks of spectrum to meet 
increasing demands for data. This means either 
looking for new spectrum, which will generally be 
in higher frequency bands, or finding ways of 
consolidating existing holdings. Realistically, this is 
likely to be a combination of both.

Given that the lower frequency bands used by 
mobile operators – especially those below 1 GHz – 
are especially useful for providing coverage, it is 
very important that these bands are used efficiently. 
However, the spectrum bands below 1 GHz 
(including the 700, 800, 900 MHz bands) have been 
released at different times over the past three 
decades and have been carved up into small slivers. 
These slivers consist of ‘uplinks’ (from the mobile 
handset to the base station), ‘downlinks’ (from the 
base station to the handset), ‘centre gaps’ (to 
separate the uplink and downlink) and ‘guard 
bands’ (to protect against interference to and from 
services in adjacent bands) – see the diagram, p27. 

This does not seem to represent most efficient use 
of the spectrum but consolidating these holdings 
into contiguous blocks is a potentially complex 
exercise which could cause significant disruption. 
There is also a need to address other users of this 
spectrum, including broadcasting, short range 
devices, programme making and special events 
(PMSE), and emergency services.

Nonetheless, the benefits of replanning these 
bands could be huge, potentially leading to 
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better mobile broadband coverage and service 
around the world. Moreover, if such a replan were 
conducted gradually over a long period it might be 
possible to undertake some of the work as part of 
the regular process of upgrading networks. It  
might also provide an opportunity to reconfigure 
networks which were originally designed for voice 
communications to something which is more 
attuned to our data-centric needs of today. 

An agenda item at the World 
Radiocommunication Conference (WRC) in 2023 
offers an opportunity to address this and consider 
how it might be taken forward over the coming 
decades. Although 2023 may sound a long way 
away, in international spectrum terms it is not and, 
for a task of this scale, the planning needs to start 
now. WRCs are only held every 4 years and the time 
between conferences is used to undertake detailed 
technical analysis and develop national and 
regional positions. 

The next WRC in 2019 provides an opportunity to 
refine the WRC-23 agenda item as necessary but to 
do this we need to start thinking now about how to 
approach the issue. This means starting to think 
about the challenges and options, including the 
extent to which industry might be able to drive 
consolidation by itself or to what extent regulatory 
intervention is required to make it happen.  

WRC-23 will also provide an opportunity to 
consider UHF spectrum more broadly. The agenda 
item as currently drafted identifies spectrum 
between 470-960 MHz and as such covers a range of 
services – including mobile, broadcasting, 
programme making and special events, short range 
devices and emergency services – that currently 
make use of this spectrum. One particularly 
important issue will be to understand the long-term 
future spectrum requirements for digital terrestrial 
television (DTT). More generally we will need to 
consider the respective demands for spectrum 
below 1 GHz from all users and identify an 
allocation of spectrum that will best meet the needs 
of citizens and consumers for the long-term.   

2 REFORMING THE WRC PROCESS AND APPROACHES TO 
INTERNATIONAL HARMONISATION

The process of allocating and making spectrum 
available generally starts with the WRCs. Moreover, 
the agenda for the WRC is largely set at the previous 
conference, and a provisional agenda is established 
at the conference before that… This means that, 
depending upon where you are in the cycle, it can 
take up to 7-8 years from identifying an issue to 
having it discussed at a WRC. Add on the time to 
implement the decision of a WRC (once agreed)  
and the whole process can typically last a decade  
or more.

On the other hand, wireless services are one of 
the most dynamic and innovative areas of the global 
economy. Advances in technology are rapid and new 
applications and services are emerging all the time. 
In such a dynamic environment does it make sense 
that the regulatory framework moves so slowly? Is it 
necessary to look for ways to speed up approaches to 
international harmonisation and make it more 

responsive to industry needs? The answer to these 
questions is almost certainly yes. 

One solution could be to hold targeted WRCs 
more regularly but the period between WRCs is 
already congested with various study and working 
group meetings. Another option would be to 
consider the international processes more  
generally, including approaches to international 
harmonisation. WRCs generally seek global 
harmonisation or regional harmonisation in 
pre-defined regions (Americas; Europe, Middle East 
and Africa; Asia-Pacific). However, such an approach 

doesn’t always reflect the 
vastly different demands 
for spectrum from 
different parts of the 
world. We therefore  
need approaches to 
harmonisation that 
recognise these 
differences. A large city 

such as London has more in common with other 
large cities (such as New York, Shanghai, Tokyo) 
than it does with most other towns and cities in 
Europe. Might it be possible to build economies of 
scale by harmonising characteristics across such 
large cities rather than through traditional 
geographic regions?

Spectrum between 3.4-4.2 GHz could be a case  
in point. The lower part of this band has been 
identified as a core band for 5G and it seems 
plausible that it might be beneficial in the future to 
access more of the band for mobile in dense urban 
areas where demand for 5G is likely to be greatest. 
But the band is also extremely important for 
satellites, including in equatorial regions where  
the characteristics of the spectrum mean that it is 
particularly suitable for areas that have heavy rain.  

The question therefore is whether a way can be 
found to protect satellite use in areas where such a 
service is required and facilitate mobile use in areas 
of high demand for 5G. In theory, this should be 
possible: demand for 5G is likely to be highest in 
urban areas whereas satellite may be particularly 
important in rural areas. One difficulty is that the 
current approaches to international harmonisation, 
including WRC and European decisions, do not 
easily support such a distinction. We therefore  
need to consider more flexible approaches to 
harmonisation which might be better able to 
respond to different demands and requirements of 
different geographic areas. 

One issue concerns the way in which some 
countries interpret and implement the decisions  
of a WRC. The output of each WRC, which includes 
the international table of frequency allocations,  
has the status of an international treaty. However, 
this does not mean the results should be blindly 
implemented. Indeed, the International 
Telecommunication Union (ITU) radio regulations 
offer quite a lot of flexibility in terms of how 
spectrum can be made available in individual 
countries. For example, a decision to elevate a 
service to primary status in a band is sometimes 
interpreted as meaning that the spectrum band 
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must be made available for that service. But this is 
not so. A primary status may be shared with other 
services in a band on a co-primary basis and  
other services may be identified in the band on  
a secondary basis. It is up to each country to 
determine how they wish to use the band,  
noting the obligations that will apply on the 
borders of that country as established by the ITU 
radio regulations.   

As a general point, we need to be more strategic in 
terms of how we plan and make spectrum available. 
We need to ensure that we have opportunities for 
genuine policy debate, underpinned by economic 
and technical analysis, to determine how spectrum 
should be made available and for what services. In 
international discussions we are often very good at 
focusing on the technical detail but we need to 
ensure that such work is taken forward within the 
context of broader policy considerations and in line 
with an overarching strategy to support optimal use 
of the spectrum resource.

3 OPPORTUNITIES FOR SPECTRUM SHARING AND 
IMPLICATIONS FOR SPECTRUM CLEARANCE

Another aspect that needs to be addressed to 
facilitate more efficient use of spectrum is sharing. 
As demands for access to spectrum continue to 
increase we need to find ways to work the spectrum 
harder, ensuring that we are getting as much as  
we can from the finite spectrum resource. Indeed, 
while national frequency allocation tables may 
appear to show high levels of congestion, most 
spectrum bands are not actually in use much of the 
time and/or are not used in particular locations 
meaning that there are often significant 
opportunities for sharing.

Use of databases is one way of unlocking this 
sharing potential on a dynamic basis. Databases 
allow users to identify where spectrum bands are 
currently unused and in what locations, allowing 
alternative use in these bands/locations without 
causing harmful interference. But use of databases 
and cognitive technologies is still in its infancy. 
Further work needs to be undertaken on such 
emerging approaches to ensure that we can exploit 
the spectrum resource to its full potential.

In the UK, Ofcom is exploring the possibility of 
such a sharing approach in the 3.8-4.2 GHz band. As 
mentioned, this spectrum is an important band for 

satellites and has considerable incumbent use, but 
there may be possibilities for other users to access 
the band in certain locations. If a sharing solution 
can be found we believe this could provide a win-win 
opportunity, offering benefits over more traditional 
approaches to making spectrum available.    

One implication of greater opportunities for 
sharing is the potential to explore alternatives to 
clearance, whereby bands are cleared of incumbent 
uses to make way for an alternative use. For 
example, bands in UHF spectrum – first at 800 MHz 
and now at 700 MHz – are being cleared of 
broadcasting to make them available for use for 
mobile broadband. This traditional model of 
clearance can be complex, contentious and time 
consuming, often taking a decade or more from the 
initial idea to the band becoming available for the 
alternative use.   

In future, we may be able to look to more flexible 
approaches to making spectrum available, 
especially if the focus is moving towards higher 
frequency bands. The above example of sharing in 
the 3.8-4.2 GHz band could be one such case 
whereby new users might be able to share with 
incumbent users. But for this to work we need  
to promote a different relationship between 
incumbents and potential new users. 

Instead of the current approach of ‘I want your 
spectrum’ and the predictable response of ‘get off 
my patch’ we need to try to encourage a ‘how can 
we work together to make this work’ mentality.  
We need to find a way to encourage greater trust 
and cooperation between different sectors that  
may have traditionally seen themselves on  
opposite sides of the negotiating table, working 
together to explore different opportunities for 
sharing spectrum.

We also need to recognise that the parts of a band 
that may be suitable for sharing (or clearance) may 
vary between countries. As a result, approaches  
to sharing will need to take account of local 
circumstances and varied usages of a band between 
different countries or regions.

This in turn will have implications for 
manufacturers. Whereas in the past equipment may 
have been produced to work in a part of the 
spectrum which is made available across multiple 
parts of the world, the focus in future may be on the 
development of tuning ranges which can work 
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regulatory framework for 
satellites was developed 
50 years ago, when only a 
few administrations had 
the capabilities to build 
and launch satellites.

The world has changed 
hugely since then. The 

geostationary orbit is traditionally where operators 
have sought to locate satellites but this is becoming 
increasingly congested as more and more countries 
seek access to slots for operators that file through 
their administration. Furthermore, non-
geostationary orbits, once of limited interest, are 
suddenly attracting vast sums of investment as 
operators compete to offer large constellations to 
provide coverage and low latency communications 
over the whole globe. And with the development of 
small satellites, which are considerably cheaper to 
build, putting something into orbit is suddenly 
within the reach of smaller companies and 
academic institutions.

This is challenging the regulatory landscape.  
With the proliferation of new satellites, from mega- 
constellations of 1,000+ non-geostationary satellites 
providing global reach to small localised projects, we 
need a regulatory approach that works for all. The 
current ‘first-come, first-served’ based approach has 
served us well, but it seems likely to come under 
increasing pressure as the number of satellites in 
orbit continues to grow and hence the coordination 
between satellites becomes increasingly complex. 
Now may therefore be a good time to consider how 
the regulatory framework for satellites needs to 
evolve to meet the satellite needs of the future. 

A FINAL REMARK…
Given the inherently international nature of 
spectrum and the need to coordinate with 
neighbours to manage interference, leaving the 
European Union is likely to affect how we manage 
spectrum in the UK.

The ITU, which is responsible for the WRC, has 
been debating spectrum issues for more than a 
century and the European Conference of Postal and 
Telecommunications Administrations (CEPT) has 
been developing technical conditions to support the 
harmonisation of spectrum in Europe for more 
than 50 years. Ofcom will continue to be a member 
of these organisations, representing UK interests, 
after Brexit. We will use these and other platforms 
to ensure that we continue to play an active and 
influential role in international spectrum decisions. 

Whatever the political context, it seems clear that 
demands for access to spectrum will only increase. 
Moreover, the way in which we manage and 
regulate access to spectrum, whether for terrestrial 
or satellite use, needs to keep pace if we are to 
ensure that lack of access is not a barrier to future 
wireless innovation and investment. In such a 
fast-moving environment, this will be a challenge 
for spectrum managers for many years to come.
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across a wider band, but recognising that not all 
the band will be available in all countries. For 
example, one of the higher frequency bands that is 
being considered for 5G in Europe is 40.5-43.5 GHz. 
However, the US is looking at 37-40.5 GHz and China 
is interested in 37-42.5 GHz. A device that could 
work across 37-43.5 GHz would therefore seem to 
have potential for use in many parts of the world. 
This would give greater flexibility to administrations 
and potentially speed-up and simplify the 
harmonisation process. It would be up to each 
country to work out what spectrum it wanted to 
make available, with devices versatile enough to 
adapt accordingly across the broad tuning range.       

4 MORE FOCUS ON RECEIVER DESIGN
The tendency in spectrum management is to 

focus on the transmitting equipment. However, 
receivers can play an equally important role in 
determining how efficiently spectrum is used. 
Issues can arise when a change in use in a 
particular band has implications for users in an 
adjacent band that suddenly have to adapt to a new 
interference environment. Often the problem is 
poorly designed ‘wide open’ receivers in the 
adjacent band that pick up signals which they 
really shouldn’t be able to.

To minimise the risk of such situations arising, 
receivers need to be designed taking spectrum 
efficiency into account. Manufacturers should 
design receivers not just considering current uses 
in adjacent bands but also recognising that these 
uses may change over time. In other words, receiver 
design should be robust enough to deal with 
different types of usage in adjacent bands and not 
simply rely on a current usage that may be 
particularly quiet and easy to accommodate. Be 
prepared that a quiet neighbour may move out and 
a noisy neighbour move in, in their place…

5 EFFICIENT USE OF SPECTRUM BY THE PUBLIC SECTOR
The public sector is generally still the biggest 

user of spectrum in most countries, often 
accounting for around a third of all spectrum use. 
It is therefore essential to ensure that public sector 
users of spectrum are incentivised to use spectrum 
efficiently, in the same way that one would expect 
of commercial users. 

There are a variety of different ways that this can 
be done – such as spectrum audits, spectrum 
pricing and incentives for spectrum release – and 
the best approach often needs to be determined at 
national level. The important point is that all users 
– whether public or commercial – are incentivised 
to use spectrum efficiently and that spectrum 
managers have the tools to ensure that spectrum is 
used optimally. 

6 IMPROVING THE REGULATORY FRAMEWORK  
FOR SATELLITES

While much of this article has focused on 
challenges associated with terrestrial spectrum use, 
one of the most challenging areas of spectrum 
management relates to the future regulation of 
satellite networks. In particular, the current 
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