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Abstract
In connection with the publication of this preliminary study on February 15,
2018, stakeholders were given the opportunity to provide additional
information and comments on PTS preliminary assessments. The annex to this
report gives an overview of stakeholders' views and the authority's response to
them, followed by a presentation of the authority’s intents when it comes to
the assignment of frequencies for 5G, as a result of comments from the
referral.
Through this preliminary study the Swedish Post and Telecom Authority (PTS)
is beginning its assignment work of wide frequency blocks for 5G in the 3.4–
3.8 GHz and 24.25–27.5 GHz bands. The goal is to make spectrum in these
frequency bands available for 5G deployment as of 2020, thus allowing Sweden
to complete the European Commission’s 5G Action Plan.
There are today well-agreed targets for the development of 5G in Europe at
the political level. However, it is up to the regulatory authority in each country
to determine the best way to support this target based on the specific
conditions of each country and with regard to local demands.
This preliminary study is important for PTS in order to assess how to best
facilitate the desired development in a manner that is adapted to the demand
and conditions in Sweden. It is based on an assessment of the national
situation as well as the demands and needs for frequencies for 5G in Sweden.
The study takes into account the European 5G plans. The concept of 5G
coverage, which is very important in this context, is also clarified from a
Swedish perspective. Furthermore, the preliminary study takes into account
current results of international standardization and harmonization work. In this
regard it is important to note that it is unclear, at the time of writing, how
much of the 24.25–27.5 GHz band that will be allocated for 5G, due to the
major coexistence issues with Earth Exploration Satellite Service (EESS) below
26 GHz.
The preliminary study propose the following regarding each frequency band.
The 3.5–3.8 GHz band
In the 3.5–3.8 GHz band, block licences are proposed in two different types of
areas:
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1) Predefined geographical areas with high population density and / or high
demand; and
2) Smaller geographical areas located outside the predefined areas.
The licensing of frequencies in the 3.5–3.8 GHz band in predefined
geographical areas with high population density and / or high demand, is
proposed to be done through a selection procedure at one and the same time,
preferably in 2019. This is so, although, the date of access for different
frequency blocks would differ. An access plan for the frequency band should
be announced in good time before the award.
For smaller geographical areas, block licences are proposed to be granted
without a selection procedure. PTS proposes that the granting of these licences
should start in 2019.
If a license holder after some period of time, tentatively between five and eight
years, does not use or does not plan to use frequencies granted as block
licences in predefined geographic areas with high population density and / or
demand, PTS proposes that other actors may apply for licences for smaller
geographic areas within these areas.
The 3.4–3.5 GHz band
The block licences in the 3.4–3.5 GHz band are proposed to be granted
without a selection procedure in smaller geographic areas across the country.
Their assignment is due to start in 2019.
The 26.5–27.5 GHz band
The preliminary study suggests that only 26.5–27.5 GHz will be opened for
assignment in 2019. The assignment of 24.25–26.5 GHz is proposed to take
place at a later date, after the technical conditions for the 5G usage in the band
are clarified.
The assignment of the 26.5–27.5 GHz frequency range is proposed to be done
by granting block licences in smaller geographic areas without a selection
procedure starting in 2019.
In order to ensure protection of the existing fixed radio use below 26.5 GHz,
each new transmitter in the 26.5–27.5 GHz band should be coordinated by
PTS prior to deployment. The terms of coordination should apply during the
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time that there is valid licence for fixed radio in the geographical area to which
the local block licence applies.
Another option is not to start the active work of assigning the entire 24.25–
27.5 GHz band until the international work regarding technical conditions for
5G in this frequency band is completed, since the results of this work will have
direct implications to the size of the frequency range available for 5G in 24.25–
27.5 GHz band.
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1

Introduction

1.1

5G-spectrum plan for Sweden

The Swedish Post and Telecom Authority (PTS) has formulated a 5Gspectrum plan for Sweden to describe how spectrum can be made available to
enable 5G in the country. This was done in accordance with fundamental
starting points for the initial development and roll-out of 5G, set forth in,
among others, the European Commission’s (hereafter called “the
Commission”) 5G Action Plan1, which points out timelines, and in RSPG2Opinion Strategic roadmap towards 5G for Europe3, which points out both timelines
and frequency bands (700 MHz, 3.4-3.8 GHz and 24.25-26.5 GHz). For the EU
Member States, this means among other things that: the 5G timetable is ready
in 2017, 5G tests begin in 2017, spectrum and licencing method for 5G are
clarified in 2017, there will be at least one 5G-ready city by 2020 and 5G
coverage in major cities and along major roads will be achieved by 2025.
The goal of the 5G-spectrum plan for Sweden is to highlight Sweden as one of
the leading 5G countries in Europe. The spectrum plan for 5G makes it
possible for:
1. large-scale 5G tests from 2017 (stage 1), and
2. large-scale 5G roll-out from 2020 (stage 2).

PTS has realised stage 1 of the 5G-spectrum plan for Sweden and the 5G tests
have already begun in Sweden. This preliminary study is the beginning of the
work on stage 2. In stage 2, PTS will assign broad national frequency blocks
for 5G deployment in the 3.4-3.8 GHz and in 24.25-27.5 GHz bands to enable
large-scale 5G deployment from 2020. The licencing could take place as early
as 2019. Depending on market needs, access to different frequency blocks
could be made possible at different predefined points in time. The goal is that
all of the 3.4-3.8 GHz and 24.25-27.5 GHz bands be made available for 5G
deployment, thereby enabling Sweden to fulfil the Commission’s 5G Action
Plan.

Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions: "5G for Europe: An Action Plan" COM(2016)588: http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=17131
2 RSPG – Radio Spectrum Policy Group
1

STRATEGIC ROADMAP TOWARDS 5G FOR EUROPE, Opinion on spectrum related
aspects for next-generation wireless systems (5G), http://rspg-spectrum.eu/wpcontent/uploads/2013/05/RPSG16-032-Opinion_5G.pdf
3
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1.2

Objective of this preliminary study

The objective of this preliminary study is to:


Map and investigate the demand and needs for frequencies for 5G in
Sweden in the 3.4-3.8 GHz and 24.25-27.5 GHz bands



Investigate an appropriate licencing method for the respective
frequency range.



Compile information of importance to the analysis of spectrum-related
aspects (including what is happening in the EU, RSPG, CEPT, ITU
and 3GPP RAN).



Clarify the relationship to the Commission’s 5G Action Plan.

1.3

Method

To map and investigate the demand and needs, the project group conducted
talks with the market’s actors during the autumn of 2017, which resulted in a
needs inventory. The needs inventory then formed the basis of proposals on
the licencing method. No economic analysis of the licencing method proposal
was done.
1.4
Delimitations
This preliminary study maps and investigates the conditions for the licencing of
frequency ranges in the 3.4-3.8 GHz and 24.25-27.5 GHz bands. Issues
concerning e.g. licence period, the number of licences, spectrum ceiling and
detailed licence terms will, however, be handled within the scope of the upcoming
licencing process. However, the preliminary study discusses issues such as the size
of block licences.
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2

National situation

Today, in the 3.4-3.8 GHz band, there are municipality-based and national
block licences with different licence periods. The longest licence is valid until
31 March 2023. According to PTS’ inventory, there are various kinds of radio
applications in the band, but the collective assessment is that the use of the
band is generally very low, both geographically and in terms of frequency.
The 24.25-26.5 GHz band is mainly used for radio links through block licences
and licences for individual transmitters. The licence period expires on 31
December 2021. In the 26.5-27.5 GHz band, there is no assigned licence.
2.1

3.4-3.8 GHz, national situation

In the 3.4-3.6 GHz band, there are municipality-based4 licences assigned in 98
out of Sweden’s 290 municipalities. The 98 municipality-based licences in the
band are generally spread out throughout the country, from Halland to
Norrbotten, but the majority are in northern Sweden. On 31 December 2017,
Telia Company AB’s earlier national block licence in the band expired. The
other licence, formerly belonging to Tele2 AB, was returned in 2017. This
means that there are no longer any national block licences in this frequency
band. Since spring 2017, no new commercial licences in the 3.4-3.6 GHz band
have been assigned, but rather available frequencies are instead used to assign
test licences for 5G.
The inventory of the 3.4-3.6 GHz band’s use, which was done by PTS in
autumn 20155, indicated that a majority of the licence holders in the 3.4-3.6
GHz band are not using the licences. The situation has not changed
considerably since then.
According to today’s division in the 3.6-3.8 GHz band, there is room for five
licences of 40 MHz each in every municipality. One licence in every
municipality is included in the national block licence belonging to TDC Sverige
AB6. Another licence in all 290 municipalities belongs to B2 Bredband AB7 and
thereby in practice constitutes another national block licence. 80 Hz of the
frequency range in the band is thereby taken up by licences of a national scope.
Of the remaining possible 870 municipality licences, 265 are assigned. These
The licences in the 3.4-3.6 GHz band were originally assigned on a county basis, but the charging base
for the annual fees is comprised of population by municipality. Administratively, the licences are
therefore distributed by municipality and nothing is preventing licences from being assigned locally.
5 PTS-ER-2016:25, Analysis of needs and demand for a new allocation through selection procedures in
the frequency ranges 3438-3510 and 3538-3600 MHz
6 A company belonging to Tele2
7 A company belonging to Telenor
4
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licences are spread out geographically across the country with the most
assigned licences in the more northerly municipalities. Today, there are
between zero and three available municipality licences in the band depending
on the municipality.
The inventory of use in the 3.6-3.8 GHz band, which was also presented in the
aforementioned PTS report, showed that this band also has very low use. In
some of the municipal licences, there is limited use while there is no use at all
in the national block licence.
There may be several reasons why some licence holders choose to keep a
municipal licence despite little or no use. It does not necessarily entail any
greater cost since the licence fee to PTS is based on the number of residents in
the geographic licence area. For licences that cover geographic areas with a
lower population base, it may therefore be of less financial significance to
return the licence to PTS. However, it needs to be mentioned that some new
licences were assigned in the band in 2016/2017 to actors that supply wireless
broadband to customers mainly in rural areas, as a cost-effective alternative to
fibre.
The figures below present today’s licences and their lengths.

Figure 2.1
Today’s licences and possible access in 3.4-3.8 GHz in 98 of Sweden’s
municipalities (where 3410-3438/3510-3538 MHz are assigned) with possible licence
periods and frequency amounts marked for the different frequency ranges 3.4-3.6 GHz and
3.6-3.8 GHz.

Figure 2.2
Today’s licences and possible access in 3.4-3.8 GHz in 193 of Sweden’s
municipalities (where 3410-3438/3510-3538 MHz are not assigned) with possible licence
periods and frequency amounts marked for the different frequency ranges 3.4-3.6 GHz and
3.6-3.8 GHz.
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In 193 municipalities, it is possible based on today’s licence situation to obtain
up to 200 MHz continuous spectrum within the frequency range 3.4-3.6 GHz.
In the remaining 97 municipalities where the municipality-based licences are
assigned in the 3.4-3.6 GHz band, up to 72 MHz of continuous spectrum can
be assigned (28+16+28 MHz). In these municipalities, there is also another
frequency block of 62 MHz available. The municipality-based licences are
transferable and can be leased out, in part or in whole. If consent from existing
licence holders is obtained, it is accordingly possible to gain access to up to 200
MHz for 5G in these municipalities as well, as early as 2020.
2.2

24.25-27.5 GHz, national situation

Year

Today’s use in the 24.25-27.5 GHz band in Sweden is presented in Figure 2.3
below. A block licence is held by Telia Company AB and used for fixed
wireless. According to PTS’ inventory8, this block licence is used for 363 radio
link connections. The majority of the individual transmitter licences are held by
the mobile operators (even if other actors to some extent are present) and
there is currently 3,067 individual radio link hops in the 24.25-27.5 GHz band.

Frequency
(GHz)
Block licence

Licences for individual transmitters

Figure 2.3
Today’s licences and possible access. Frequency use between 24.5-27.5
GHz with today’s licences, where light blue marks block licences and light purple marks
licences for individual transmitters, with a licence period to 31 December 2021. The first 1
GHz is available for access on 1 January 2020 and at least another 2 GHz is available from
1 January 2022. The area shaded red under 24.5 GHz marks the safety band to adjacent
use, the size of which is not yet determined.

It can be noted that it is necessary to introduce restrictions to protect the
current use below 24.25 GHz. Today, it is uncertain what limits these
restrictions will entail and how strong they will be, mainly in terms of the

8

PTS-ER-2017:12, Inventory of frequency use over 6 GHz, 12 May 2017.
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amount of frequency that will be able to be used for 5G. This is developed
further along in the preliminary study.
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3

Demand and need for frequencies for
5G in Sweden

There is a shared view among the actors that PTS spoke with of a need for 80100 MHz of bandwidth or more per actor in the 3.4-3.8 GHz band. The
desired time for licence period is stated as 2020 and forward. Several operators
believe, however, that an assignment in 2023 is too late. Expected uses are
mobile broadband in urban areas, wireless broadband outside of the
metropolitan areas, and local uses in e.g. mines. The equipment should be
commercially available in 2019.
In the 24.25-27.5 GHz band, block sizes between 400-1000 MHz have been
discussed, to create fibre-like capacity with radio links to be able to deliver 5G.
It is expected that the band will mainly be used for wireless broadband for
business solutions outside major cities. In cities, coverage in the 24.25-27.5
GHz band is seen as a complement to 5G coverage in the 3.4-3.8 GHz band.
3.1

Method for investigation

To investigate the issue and need for frequencies for 5G in Sweden, PTS
conducted individual talks with market actors in October 2017. The scope of the
talks was the frequency bands of 3.4-3.8 GHz and 24.25-27.5 GHz. When selecting
the discussion parties, it was important for PTS to get both width and depth in
the discussion topics. An open invitation was also published on PTS’ website.
The discussion parties were comprised of both Swedish and international
companies and organisations. The following companies and organisations
participated in the individual talks: Ericsson AB, Hi3G Access AB, Huawei
Technologies Sweden AB, Intel Deutschland GmbH, County Administrative
Board of Stockholm, MicroGroup, North Net Connect, Swedish Space
Corporation (SSC), Qualcomm Technologies, Samsung Regulatory & Industry
Affairs UK, Tele2 Sverige AB, Telenor AB, Telia Company AB and Teracom
AB.
To achieve a good outcome from the individual talks, PTS prepared a number
of questions as a basis for discussion. The questions concerned the following
areas: needs situation, use, equipment and licencing regarding the frequency
bands 3.4-3.8 GHz and 24.25-27.5 GHz.
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3.2

3.4-3.8 GHz
3.2.1

Needs for frequencies

Regarding the frequency band 3.4-3.8 GHz, it came forth in the talks that there
is a need for 80-100 MHz bandwidth or more per actor. This is to be able to
benefit from the 5G technology, among other reasons.
In terms of the time for the demand for spectrum in 3.4-3.8 GHz, it varies
between the actors. There are those who request spectrum as soon as possible
for wireless broadband, so-called Fixed Wireless Access (FWA), while others
speak of a need for mobile broadband and 5G. When it comes to 5G, there are
operators who want an assignment of licences in 2020 while others want to
have a later assignment since the uncertainty regarding the band is considered
to be extensive. Several operators believe that an assignment in 2023 is too late.
However, most of the actors say that the most important is that the whole
band is licenced at one time.
3.2.2

Use

The use the actors see in the 3.4-3.8 GHz band includes mobile network in
urban areas, wireless broadband for single-family homes in rural areas and
central towns outside the metropolitan areas, local uses such as mines and
other industrial applications with extensive coverage indoors and so-called hot
spots.
In terms of mobile networks and 5G, the actors say that the networks will not
have national coverage. Deployment will take place in urban areas with at least
10,000 residents or more and can be assumed to be needs driven. Coverage
along roads cannot be expected within the foreseeable future.
Even public networks or Public Protection and Disaster Relief (PPDR) were
mentioned as uses in the form of capacity reinforcement layers. This is in case
a national PPDR network is first built out in the 700 MHz band.
Onsala Space Observatory said that they are building two twin telescopes for
measurements in 2-14 GHz and 3-18 GHz as a part of the WIGOS9 network.
Especially 3-15 GHz is of interest for initial measurements. Onsala Space
Observatory currently uses the 3.2 GHz band for hydrocarbon measurements
and the 3.6-4.0 GHz band for ammonia measurements.

9

WMO (World Meteorological Organization) Integrated Global Observing System
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3.2.3

Equipment

Equipment in the form of terminals for end customers is expected to be in
place no later than during 2019 according to manufacturers. For 3.4-3.8 GHz,
100 MHz bandwidth is supported.
3.3

24.25-27.5 GHz
3.3.1

Needs for frequencies

The operators express a relatively limited need for the 24.25-27.5 GHz band in
the near term. However, on a slightly longer term and in pace with the
technology and the business models for new uses becoming more mature, this
band is considered an interesting frequency band for 5G.
In 24.25-27.5 GHz, the operators will need large continuous blocks. Block
sizes between 400-1000 MHz were discussed during the talks. There is a need
to create fibre-like capacity with radio links to be able to deliver 5G when the
fibre deployment is not enough. If assignment of licences is to take place on
different occasions (i.e. that 26.5-27.5 GHz is assigned first), 400-500 MHz of
continuous spectrum per operator will be needed. The 1 GHz that is currently
available in 26.5-27.5 GHz is enough according to some.
3.3.2

Use

The 24.25-27.5 GHz band is, according to some actors, the main band to
provide ultra-high data rates for 5G services. In cities, the 24.25-27.5 GHz
band is mainly expected to complement 5G coverage in 3-4-3.8 GHz in hot
spots, such as commercial centres, large transport hubs, shopping centres,
airports, sports arenas and university areas. An alternative area of use that was
also identified is local wireless industrial automation. In reference to the
development outside Europe, some stakeholders also brought up fixed wireless
broadband for businesses and households as a potential area of use. The
operators that participated in the talks expressed doubt, however, that this kind
of use will become relevant to any greater extent in the 24.25-27.5 GHz band
in Sweden. The practical use of the band is considered to have a strong
connection in the long term to how much fibre will be rolled out in the
country.
Today, the band is used for radio links and, during the interviews, quite a few
comments on this came forth.
Co-existence between radio links and 5G at 24.25-27.5 GHz can work on
condition that the use is separated geographically; a technical separation is not
possible as one needs sharp filters since the filters must be between the
electronics and the antenna elements inside the antenna. This will probably
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apply for the use of the full 26.5-27.6 GHz. Depending on how sharp filters
will be able to be installed on base stations, there may be a need for a part of
the available 1 GHz to be used as an internal protection band.
Vacating the band by 31 December 2021 will not be any problem if there is
predictability according to the operators. However, discontinuation of
operations before the end of the licence date would be very difficult. The
operators see a move to 32 GHz as an opportunity and there are also requests
to extend the licence period to 2025 in the 26.5-27.5 GHz band.
Swedish Space Corporation (SSC) provides services to satellite operators to
receive satellite data within the frequency band 25.5-27.0 GHz from Earth
exploration and space exploration satellites, which is something that SSC sees
as a growing market. In Sweden, these activities take place at Esrange, which is
located around 40 km east of Kiruna. The receivers for these activities have
antennas with very high amplification and high sensitivity. In the talks, SSC
expressed a long-term interest in continuing these operations in the frequency
band.
3.3.3

Equipment

Equipment, in the form of base stations and mobiles, is expected to be
available for the frequency range 26.5-27.5 GHz in 2019. In other words, only
in the part of the frequency band that overlaps with the so-called 28 GHz band
(26.5-29.5 GHz) that Korea, the USA and Japan, among others, are expected
to assign 5G licences in. For the remainder of the band 24.25-26.5 GHz, it is
instead likely that equipment and mobiles will be available only after 2020. The
manufacturers are waiting on the regulations in Europe in the form of
technical rules to be finished and how protection of existing services in the
band and in neighbouring bands will be handled. They also believe that that a
number of European countries need to make binding decisions with definite
times for access to the band for manufacturers to see enough market volume
to begin product development for the 24.25-27.5 GHz band. To achieve the
desired predictability and accelerate development in the 24.25-27.5 GHz band,
a pace setter from the policy arena is wanted. However, there are some
manufacturers who expect to be able to have terminals ready for the entire
24.25-27.5 GHz band in 2019. For the part of the 28 GHz band that is being
prepared for 5G in the U.S., equipment is expected to be on the market as
early as the end of 2018.
3.4

About licencing

The mobile operators want national block licences for both the 3.4-3.8 GHz
and the 24.25-27.5 GHz bands to be able to deploy service in pace with the
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demand and payment willingness among customers. The operators have
customers throughout Sweden and want to be able to offer the same services
everywhere. At the same time, other actors point out that it should also be
possible for local and new actors to enter the market. Then, local block
licences or even licences for individual transmitters could be preferable to
maximise the use of the band. With an assignment of national block licences,
according to some, there is a risk that other actors are excluded from the
market and that the frequencies are also not used. Licences for individual
transmitters should be assigned through simple, quick, web-based procedures.
Wishes have also been expressed for licence-free bands while others do not
think that it is appropriate.
If block licences are to be used solely for areas with a high population density,
it may be problematic for an authority to choose where it should draw the line
between the block licence areas and the other areas, according to one actor.
One opinion that was expressed is that the introduction of geographically
delimited block licences entail the risk that the areas are defined in a way that
does not reflect business opportunities, that it leads to complex network
solutions, creates a need for coordination between licence holders and not least
potential disputes that require intervention by the allocating authority.
The mobile operators believe that it is important that all spectrum be assigned
at the same time since this provides better predictability. The question of when
auction proceeds are to be paid has been asked, however. If access takes place
at different times, it would be preferable that the proceeds be paid at the time
of access and not at the time of the auction. Both simultaneous access and
different access times in the band have been seen as advantageous. However,
this is related to how quickly one believes that frequencies should be assigned.
Positive thoughts have been expressed regarding the subletting and concession
of the frequency range assigned through block licences in the geographic areas
where frequencies are not used. Sharing has also been brought up as an
important principle, especially in higher frequency bands. Some express doubt
about this in the 3.4-3.8 band, however. In interviews, it came forth that PTS
should be careful if new models for licencing are created so that the authority
does not open up to the purchase of spectrum for speculation purposes. It has
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also been expressed that PTS should consider market-led methods (mainly socalled network slicing10) to provide so-called verticals11 access.
Onsala Space Observatory highlighted that they would like a dialogue with
local operators so that they do not direct antennas at Onsala, especially in the
3.4-3.8 GHz band.
The Swedish Space Corporation requested protection for their receivers in the
24.25-27.5 GHz band. A suitable way to achieve this protection is considered
to be introducing a geographic exclusion zone around Esrange in the same way
as was previously proposed in the 2300-2400 MHz band.

10.

Network slicing enables multiple logical networks built up over a commonly shared physical
infrastructure.
11 The concept of “verticals” is used to name sectors that have a need to use mobile networks to maintain
their operations, such as the transport sectors and the healthcare sector. Verticals involve many different
actors and roles. What characterises them is that different verticals have different requires for capacity,
network quality, time delay, communication security and robustness.
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4

International harmonisation and
standardisation

The international harmonisation work is not done in either the International
Telecommunication Union Radiocommunication Sector (ITU-R) or the
European Conference of Postal and Telecommunications Administrations
(CEPT). At the writing of this report, it is worth noting that protection of
radar below 3.4 GHz could require a protection band of 20 MHz, according to
the assumptions made in the studies. In terms of the 24.25-27.5 GHz band, it
is difficult to say how large part of this frequency range could be assigned for
5G due to major co-existence problems with Earth research by satellite below
24 GHz.
European harmonised standards, which can be used to put 5G products on the
European market, are expected to arrive with a slight delay after the 3rd
Generation Partnership Project (3GPP) is done with the specifications in
2018/2019. They will include frequency bands that are planned for 4G and 5G
in at least one EU country.
4.1

International harmonisation work

ITU-R’s Task Group 5/1 (TG 5/1) is responsible for agenda item 1.13 during
the World Radiocommunication Conference 2019 (WRC-19), which is about
new spectrum for International Mobile Telecommunications 2020 and beyond (IMT2020). IMT-2020 is the next generation of IMT technology that will be used
for 5G. TG 5/1 is working with sharing studies between IMT-2020 and
existing radio services in the following frequency bands and their neighbouring
bands:
 24.25-27.5 GHz, 37-40.5 GHz, 42.5-43.5 GHz, 45.5-47 GHz, 47.2-50.2
GHz, 50.4-52.6 GHz, 66-76 GHz and 81-86 GHz, (primarily allocated
for mobile services) and
 31.8-33.4 GHz, 40.5-42.5 GHz and 47-47.2 GHz, (bands that may
need a primary allocation for mobile services).
TG 5/1’s work is based on relevant results from ITU-R’s expert groups such
as: assessment of spectrum needs for IMT-2020, technical and operational
characteristics, protection criteria, scenarios for terrestrial IMT, wave
propagation models and technical characteristics and protection criteria for
existing services. TG 5/1’s work has incited extensive interest among ITU
members, both among member countries12 and industry. However, it is still too
Countries are members of ITU. A country can be represented by an administration, a company or an
organisation.
12
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early to say anything about the outcome. In September 2018, TG 5/1 will be
done with their studies and proposed changes in the ITU-R radio regulations
to WRC-19.
ECC Project Team 1 (ECC PT1) is responsible for IMT issues including
compatibility studies, band plans, development and revision of ECC/CEPTreports and recommendations. Alongside of this, ECC PT1 received
responsibility during this study period for the preparation of the CEPT
position for WRC-19 agenda point 1.13.
Within the scope of the CEPT Roadmap for 5G13, ECC PT1 has a number of
important tasks to perform and the group is preparing a number of reports.
For the 3.4-3.8 GHz band, it involves:





Guidelines for defragmentation of the frequency band 3400-3800
MHz.
The review of the harmonised technical conditions that concern the
frequency band 3400-3800 GHz, as the 5G pioneer band.
Investigation of the suitability of technical conditions in ECC DEC
(11) 06 for 5G.
Revision of ECC decision (11) 06 to adapt it to MFCN systems
including 5G in the frequency band 3400-3800 MHz.

For 24.25-27.5 GHz, it involves:




ECC decision regarding harmonised technical conditions for MFCN in
the 24.25-27.5 GHz band taking into consideration 5G requirements.
Sharing and compatibility studies in the 24.25-27.5 GHz band as a 5G
band.
The tool box for co-existence between 5G and fixed links in the 24.2527.5 GHz band.

The above work shall be done in June 2018 except for the revision of an ECC
decision (11) 06 and a report on co-existence between 5G and radio links in
the 24.25-27.5 GHz band that are planned to be concluded in October 2018.

In November 2016, ECC approved an extensive list of concrete measures regarding 5G. The list was
given the name the CEPT Roadmap for 5G.
13
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At the writing of this report, it is worth noting that protection of radar below
3400 MHz requires a protection band of 20 MHz, according to the
assumptions made in the studies under certain circumstances. In terms of the
24.25-27.5 GHz band, it is difficult to say how large part of this frequency
range could be assigned for IMT-2020 due to major co-existence problems
with Earth research by satellite below 24 GHz.
4.2

International standardisation efforts

3GPP gathers organisations that develop telecommunications standards and
prepares reports and specifications that define various technologies.
In terms of 3GPP’s work with 5G, it is important to mention the following
standard specifications: Release 15 and Release 16. 3GPP’s standard specification,
Release 15, shall contain a limited selection of all planned 5G functions. It will
have a non-stand alone option and a stand alone option of the new radio interface,
New Radio (NR). The non-stand alone option will use exiting LTE radio and
core networks for mobility control and coverage and the new radio interface
will be added. The independent option of the new radio interface, NR, means
that the entire user and control capacity of 5G-NR is used, including the new
5G core network architecture. The first option was sought by the operators to
be able to easily transition from 4G to 5G without having to replace the core
network all at once since the 5G and 4G core networks are not compatible
with each other. Release 16 is intended as 5G phase 2 and will contain all of the
remaining 5G functions.
Both Release 15 and 16 will include two radio interfaces: the updated LTE and
the new radio interface NR. All 4G and 5G bands (including the 3.4-3.8 and
24.25-27.5 GHz bands) will be specified in Release 15 for both of the interfaces.
Release 15 will be finished in October 2018 and Release 16 is planned to be
finished in December 2019. There is extensive uncertainty about the extent to
which proper 5G functionality will really work according to the set timetable
since the operators thus far are investing in covering most scenarios with 4G
technologies.
European harmonised standards, which can be used to put 5G products on the
European market, will arrive with a slight delay after the 3GPP specifications
are finished. They will include all 4G and 5G bands planned for use in at least
one EU country.

Swedish Post and Telecom Authority

23

5

Relevant European plans within the
5G area

On a political level within the EU cooperation and in a broader European
circle, there is today a well aligned vision of development of 5G in Europe that
is in turn supported by activities in a number of organisations that support the
development of various harmonisation measures. However, it is up to the
regulatory authorities in the respective countries to determine the best way they
can support this vision in a suitable manner based on each country’s specific
conditions and in consideration of local demand.
This preliminary study is an important part of PTS’ process for assessing how
we enable the desired development in the best way, adapted to demand and
conditions in Sweden.
There are a large number of bodies and organisations that have published plans
or statements that support various aspects of the development of 5G, either
within various technical areas or within the development of new areas of
application of 5G technology and business development related to these areas.
From PTS’ perspective, there is a subset of these plans that have extra
relevance to a planning of a potential future licencing of frequency bands
suitable for 5G. These are statements, plans and timetables from organisations
that have direct impact on the rules and regulations expected to be used in a
licencing for 5G. PTS also includes statements at a political level within the EU
cooperation among these.
5.1

The Commission
5.1.1

5G for Europe: An Action Plan

In September 2016, the Commission published its report, 5G for Europe: An
Action Plan14. In this communication, the Commission presents an action plan
for the rapid and coordinated roll-out of 5G networks in Europe through a
partnership between the Commission, the Member States and enterprise.
The Commission proposes a number of measures that the Member States
should implement to achieve an early coordinated introduction of 5G in

Communication from the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee of the Regions: "5G for Europe: An Action Plan" COM (2016)588, 14 September 2016.
14
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Europe. The measures and times that are of greatest relevance to PTS’ work in
planning to make available frequencies usable for 5G are summarised below:
1. To agree, before the end of 2017, on a complete set of spectrum bands
that will be harmonised for an initial roll-out of commercial 5G
networks in Europe.
2. To enable initial 5G tests beginning in 2017.
3. To enable pre-commercial tests with a clear cross-border EU
dimension beginning in 2018.
4. Before the end of 2020, every Member State shall appoint at least one
major city that shall be ready for 5G.
5. By 2025, all urban areas15 and all major terrestrial transport paths16, shall
have uninterrupted 5G coverage.
In March 2017, PTS published its spectrum plan for 5G tests17, which makes
frequency ranges in 3.4-3.6 GHz and 26.5-27.5 GHz available for large-scale
testing until 31 December 2019. According to PTS’ assessment, this measure
meets the parts that PTS has control over to satisfy items 2 and 3 in the list
above.
5.1.2

CEPT Roadmap for 5G

In November 2016, ECC approved a list of action items regarding 5G under
the name of the CEPT Roadmap for 5G. The list provides a description of 5G
activities within CEPT. It also identifies activities within ECC, e.g. Work Items
within the ECC Work Programme, related to 5G. The revision and update of the
CEPT Roadmap for 5G is made possible at every ECC meeting. The CEPT
Roadmap for 5G is a list of concrete tasks that shall be done within CEPT with
associated time frames. The list includes, for example, the preparation of
reports and decisions regarding harmonisation of the 3.4-3.8 GHz and the
24.25-27.5 GHz band for the introduction of 5G and coordinated activities in
work on WRC-19 agenda item 1.13. All tasks are presented in the ECC
Workplan.
For definitions, see: http://ec.europa.eu/eurostat/statisticsexplained/index.php/European_cities_%E2%80%93_the_EUOECD_functional_urban_area_definition
16 Highways and national roads as well as railways according to the definition of Trans-European
Transport Network.
17PTS, PTS makes spectrum available for large-scale 5G tests, ref. no.:17-1098, 31 March 2017
15

Swedish Post and Telecom Authority

25

5.2

Radio Spectrum Policy Group (RSPG)

The Radio Spectrum Policy Group (RSPG) is a high-level group with
representatives from the Member States who serve as advisers to the
Commission in issues concerning the development of policy within the radio
spectrum area. This group worked with the 5G issue in parallel during the time
that the Commission was developing 5G for Europe: An Action Plan. This meant
that RSPG was able to make its statement, Strategic Roadmap Towards 5G for
Europe, available for consultation as early as June 2016. The final document18
was published in November 2016. This document points out frequency bands
suitable to harmonise for an initial roll-out of commercial 5G networks in
Europe and thereby matches the first item above in the list of measures
requested by the Commission.
The frequency bands pointed out in particular are:




700 MHz, to enable national and indoor coverage with 5G.
3.4-3.8 GHz, the primary band for 5G introduction in Europe.
24.25-27.5 GHz pioneer band above 24 GHz for early implementation
of 5G in Europe.

The document also points out that it is important that the technical and
regulatory frameworks for the frequency bands that are already harmonised for
mobile network use are adapted to future 5G use. In other words, it is
important that all frequency bands, including those now used for 2G, 3G and
4G, have rules that allow effective 5G use.
Regarding the 24.25-27.5 GHz band, the RSPG proposes that the Commission
prepare a decision on a harmonised radio spectrum before 2020 and that the
Member States, based on market demand make some of the frequency band
available.
The overall objective is to enable a large-scale 5G introduction in Europe by
2020.

European Commission, Radio Spectrum Policy Group, STRATEGIC ROADMAP TOWARDS
5G FOR EUROPE, Opinion on spectrum related aspects for next-generation wireless systems
(5G), RSPG16-032 final, 9 November 2016
18
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5.3

The Council of the European Union

During the 2017 Estonian chairmanship, digitalisation, and as a part of this 5G,
was the focus of the discussions. The Council of the European Union adopted
two Ministerial Declarations in 2017 focused on how the Member States
should act to make 5G a success for Europe.
5.3.1

Ministerial Declaration, Making 5G a success for
Europe19

In the first declaration, Making 5G a success for Europe, there are three parts that
have a direct bearing on making frequencies available for 5G.
1. Make more spectrum available in time and in a predictable manner.
This is a prerequisite for being able to deploy public and private
networks for 5G services. The market’s actors should be able to rely on
a clear timetable for accessibility to important spectrum bands within
the European Union. The Member States will do all they can to make
spectrum available, including providing licences at a local level.
2. Encourage the countries that are first in the process of making
spectrum available and increase greater knowledge exchange between
the Member States regarding making spectrum available.
3. Extensive mobile coverage of a high quality must be ensured
throughout the European Union. The Member States shall strive for
the common connection goal and, as an initial step, they shall promote
an early roll-out of 5G in larger urban areas and along major transport
routes.
5.3.2

Ministerial Declaration, 5G-roadmap20

In its second declaration, 5G-roadmap, the Council of Ministers focuses on
practical aspects and recommendations that provide support to make it
possible to make more spectrum available for 5G early. This declaration
constitutes a joint political objective agreed on by the telecom ministers from
the EU Member States, which is described in the form of individual targets
from 2018 to 2025:
2018

19
20

Action by the Commission to clarify through guidelines the
application of state aid rules in relation to possible compensation
to current users of frequencies designated for 5G

Ministerial Declaration 18 July 2017, Making 5G a success for Europe
Ministerial Declaration 4 December 2017, 5G-roadmap
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2019

Technical harmonisation of the spectrum bands 3.4-3.8 GHz and
24.25-27.5 GHz, leading to rapid release of the bands and a
coordinated introduction of 5G

2020

700 MHz band assigned in most Member States

2020

5G in at least one city per Member State

2022

Availability of the 700 MHz band in all Member States

2018-2025

Roll-out of 5G infrastructure

2025

Gigabit Society (5G in major cities and along major transport
routes)

5.4

How can the vision be supported?

On a political level both within the EU cooperation and in a broader European
circle, there is today a well aligned vision that is in turn supported by activities
in a number of organisations that are working with the development of various
harmonisation measures. Most of these activities are based on the
Commission’s communication, 5G for Europe: An Action Plan.
However, conditions and demand will vary between the different Member
States and it is up to the regulatory authorities in the respective countries to
determine the best way they can support this vision in a suitable manner based
on each country’s specific conditions and in consideration of local demand.
This preliminary study is an important part of PTS’ process for assessing how
we enable the desired development in the best way, adapted to demand and
conditions in Sweden.
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6

5G coverage from a Swedish
perspective

PTS sees that the 3.4-3.8 GHz band above all has good conditions to enable
deployment of 5G networks with good surface coverage in and around urban
areas. Outside these areas, upgrades of the mobile networks in already assigned
lower frequency bands are expected to account for the 5G coverage. The
24.25-27.5 GHz band is not expected to contribute to surface coverage to any
greater extent.
As noted in the previous chapter, a number of organisations have expressed
concordant objectives for a future 5G roll-out within the EU. The objectives
originate in practice from the Commission’s communication, 5G for Europe: An
Action Plan. The objectives communicated could have an impact on the
possible licencing forms for future assignment of frequencies for 5G in
Sweden. In this section, a brief review is therefore provided of how PTS views
possibilities of meeting these objectives from a Swedish perspective.
6.1.1

The relevant objectives from 5G for Europe: An
Action Plan

There are two objectives in the Commission’s communication that could have a direct
impact on the future assignment of frequency bands suited to 5G in Sweden.

1. Every Member State will identify at least one major city to be “5G-enabled”
by the end of 2020.
2. All urban areas21 and all major terrestrial transport paths22, will have
uninterrupted 5G coverage by 2025.
To enable such a deployment, PTS would need to ensure that suitable
frequency resources to be able to meet the objectives are available.
 To be able to meet the objective under point 1 above, the operators will

need access to suitable frequencies that enables a deployment of a 5G
network in a major city by 2020.

21 For

definitions, see: http://ec.europa.eu/eurostat/statisticsexplained/index.php/European_cities_%E2%80%93_the_EUOECD_functional_urban_area_definition
22 Highways and national roads as well as railways according to the definition of TransEuropean Transport Network.
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 Using the EU definitions to specify the objective under point 2 in Sweden

lead to the following: In Sweden, there are only a number built-up areas
that match the Commission’s definition of an urban area. Just over 50%
of the Swedish population live in these areas.
All important terrestrial transport routes comprise highways and national
roads as well as railways according to the definition of Trans-European
Transport Network. The figures below illustrate the scope for roads and
railways.

a)

b)

Figure 6.1 Maps of Sweden that show a) the railway network and b) the road
network where the solid red lines are European highways
6.1.2

Possibilities of goal attainment

What should be perceived as 5G coverage in the objectives is not currently
defined. 5G as a technology could enable many new services and introduce
new opportunities for greater functionality in the mobile networks. From a
radio perspective, it is not obvious, however, that all parts of a network will
have the same functionality. For example, the radio networks in more sparsely
populated parts of the country are based on the use of frequency bands below
1 GHz, which allows a long range, but where the limited frequency bandwidth
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limits the speed and capacity that can be achieved in the network. Even if the
700 MHz band after being licenced adds new frequency resources that can be
used in this part of the network, this increase is relatively small in this context.
PTS does not consider it likely to use 3.4-3.8 GHz, which is four times higher
in frequency, in areas that are only covered by mobile networks in frequency
bands below 1 GHz today, because of the much shorter range that is achieved
in this frequency band. Such use would require a marked densification, i.e. the
construction of a very large number of new towers in the areas with a relatively
small customer base. In talks with PTS in connection with this preliminary
study, the mobile operators have agreed with this description.
As pointed out in the section on standardisation and in the RSPG Opinion, 5G
functionality is, however, expected to be able to be achieved through upgrades
in already used frequency bands. This gives the operators the possibility to also
use the already existing frequency resources to be able to offer 5G services.
In light of this, PTS makes the following assessment of the possibilities of
achieving the 5G objectives for Europe:
1. To be able to meet the objective that each Member State should
appoint one major city that shall be “5G-enabled” by the end of 2020,
a licencing of frequencies in the 3.4-3.8 GHz band is advantageous.
Even if mobile networks in already used frequency bands are deemed
to be able to be upgraded to support 5G services in existing frequency
bands, PTS sees a gain in new frequency resources being provided that
enable a strong capacity expansion in connection with this deployment.
2. Also for the target that all urban areas shall have uninterrupted 5G
coverage by 2025, PTS sees an advantage of a licencing of frequencies
in the 3.4-3.8 GHz band. The major urban areas that this objective
addresses agree well with the areas where relatively high frequency
bands are already used to increase the capacity of the existing mobile
networks. Reusing the same physical infrastructure to add 5G coverage
in the 3.4-3.8 GHz band is consequently viewed by PTS as a likely
development. This is also supported by discussions with the market.
For the target that all major terrestrial transport paths have uninterrupted 5G
coverage by 2025, PTS assesses, however, that a licencing of frequency
resources in 3.4-3.8 GHz will have less effect. Even if there is a good
possibility that terrestrial transport routes in urban areas receive coverage in
this frequency band, many of the roads and railways pointed out in this
objective pass through areas with relatively low population density. In many
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cases, these are areas that currently only have coverage in frequency bands
below 1 GHz. Using the 3.4-3.8 GHz band to cover these routes would require
extensive new investments in new towers between those that already exist.
Moreover, the mobile operators already have access to frequencies in the 1800,
2100 and 2600 MHz bands, which are not used in these areas today. PTS
assesses, and it is also confirmed in discussions with the market actors, that it
would be more reasonable when necessary to first use these frequency bands
with better coverage characteristics to address this type of coverage.
6.1.3

Swedish perspective

Sweden is a country with a high level of urbanisation and large geographic
areas with an, in a European context, low or very low population density. This
means that the conditions for achieving coverage in higher frequency bands,
where the range is limited, differs markedly from most countries in Central and
Southern Europe. Achieving extensive surface coverage outside urban areas
with the use of the frequency bands this preliminary study addresses is
therefore considered by PTS as unrealistic from a Swedish perspective.




In light of this, PTS considers that the 3.4-3.8 GHz band primarily has
good conditions to enable 5G networks with good surface coverage in
and around urban areas.
Outside these areas, upgrades of the mobile networks in already
assigned lower frequency bands are expected to account for the 5G
coverage.
For the 24.25-27.5 GHz band, where the range is expected to be very
limited, PTS only expects local coverage. Even if this band can
contribute very positively to capacity locally, the 24.25-27.5 GHz band
is not expected to make any major contribution to the 5G coverage.
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7

Appropriate assignment method for
the respective frequency range

The scope of an assignment is always determined within the three dimensions:
frequency, geography and time.
7.1

3.4-3.8 GHz

The 3.5-3.8 GHz band:
In 3.5-3.8 GHz, block licences are proposed to be assigned within two
different types of areas:
1) Predefined geographic areas with high population density and/or high
demand.
2) Smaller geographic areas that are located outside the predefined areas.
Assignment of frequency range in 3.5-3.8 GHz in predefined geographic areas
with high population density and/or high demand is proposed to take place
through a selection process on one occasion. This applies even if the access
dates for different frequency blocks were to differ. The assignment would
suitable be conducted in 2019. An access plan for the band should be
announced well in advance.
For smaller geographic areas, the block licences are proposed to be assigned
without a selection procedure. Assignment for these would suitably begin
during 2019.
If a licence holder after a certain amount of time, suggested as between five to
eight years, does not use or does not plan to use frequencies that are assigned
through block licences in predefined geographic areas with a high population
density and/or demand, it is proposed to be possible for other actors to apply
for licences for smaller geographic areas within these areas.
3.4-3.5 GHz
The assignment of block licences in the 3.4-3.5 GHz band is proposed to take
place without a selection procedure within smaller geographic areas throughout
the country. Assignment for these would suitably to begin during 2019.
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7.1.1

Frequency range

Based on needs described during discussions with the market, and based on 5G
for Europe: An Action Plan, the preliminary study proposes that the entire 3.4-3.8
GHz band shall be assigned.
This assignment should meet the market’s different needs as a whole. To
enable both continued development by existing actors and support the growth
of new actors, PTS considers it to be beneficial to divide the frequency range
into two parts: 3.4-3.5 GHz and 3.5-3.8 GHz.
7.1.2

Block size

During discussions with the market, requests were expressed for the
assignment of frequency blocks on the order of 80-100 MHz. This is one
alternative. Another one is to make a division into smaller blocks, e.g. 5 or 10
MHz. This way, actors can buy exactly the amount of frequency they are
seeking and the entire band can be used optimally.
A further investigation of a suitable block division should be done prior to the
assignment of licences to take into consideration spectrum efficiency and
competition aspects, among others.
7.1.3

Geographic scope

The 3.4-3.8 GHz frequency band has such wave propagation characteristics
that make the band suitable to use both for capacity and for surface coverage,
although with more emphasis on capacity and less on surface coverage. Based
on this logic, the conclusion can be drawn that so-called national block licences
that provide the right to use frequencies over the entire country’s area will not
be fully utilised by an operator. The mobile operators have also expressed this
during the discussions held in the autumn. Another argument that speaks in
favour of the conclusion that not all frequencies in a national block licence will
be used is that a network in the 3.4-3.8 GHz band would require the
deployment of a large number of new towers. It is deemed unlikely that such a
roll-out would occur. There are also no expressed needs to cover the country’s
entire area.
According to PTS’ spectrum strategy, national block licences are often better
suited to geographically large and densely deployed coverage areas; in small or
fragmented coverage areas, the use of transmitter licences, geographically small
block licences or exemptions from a licence obligation are preferable.
The need to use the 3.4-3.8 GHz band for 5G is deemed to become the
greatest in densely populated areas, at least in terms of the deployment of
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mobile broadband. There may also be a local demand for frequencies for
smaller areas both within and outside urban areas for other applications.
Accordingly, two different area types are in demand by the market. PTS
therefore proposes that a geographic division should be applied when assigning
the 3.4-3.8 GHz band.
In terms of the 3.5-3.8 GHz frequency band, the preliminary study proposes
that the geographic division can be based on population density, but also on
the potential need for high-capacity networks in a geographic area, hence areas
with expected high demand from end customers. A block licence for areas with
high demand could contain a number of different geographic areas, e.g. all
areas with high demand; this should give the mobile operators the possibility to
deploy as the payment willingness from consumers increases.
It is also important that a possibility be given for more actors to compete for
local applications where a very limited coverage area is desired, such as mines
and other industrial applications. This could be achieved through the
assignment of block licences for smaller geographic areas. Such licences are
proposed to be assigned on a one-by-one basis and not in connection with
other licences for other geographic areas. If it is only possible to obtain block
licences within larger geographic areas, some actors will be shut out from the
market. The possibility of licences comprising smaller geographic areas could
also provide good conditions for expansion in rural areas, of e.g. wireless
broadband.
The licence holder can most often do a more effective radio planning than PTS
can. Assignment of licences in 3.4-3.8 GHz is therefore proposed to take place
in the form of block licences.
For 3.5-3.8 GHz, the preliminary study proposes that block licences be
assigned for two different types of geographic areas: a) predefined geographic
areas with high population density and/or high demand, b) smaller geographic
areas that are located outside the predefined areas.
In terms of 3.4-3.5 GHz, the preliminary study proposes that the entire
amount of frequency be set aside for block licences for smaller geographically
delimited areas. These block licences can accordingly be assigned within both
areas deemed to have high demand and in areas located outside such areas.
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7.1.4

Times for assignment and access

In the assessment of suitable time(s) for new assignmentof the 3.4-3.8 GHz
band, the following should be taken into account:
a)
b)
c)
d)

The licence situation today, licence periods and actual use
A need for new assignment of frequencies
Access to equipment
5G for Europe: An Action Plan

During discussions with the market, it was made clear by several actors that a
single time for assignment is preferred since it provides better conditions for
planning of future investments. Since the access dates may be different for
different parts of the band or different parts of the country, some form of clear
access plan for the band was requested well in advance.
The preliminary study proposes that a new assignment of the entire 3.4-3.8
GHz band be done in 2019 and that an access plan for the band be announced
well in advance. The assignment of frequency blocks in the 3.5-3.8 GHz band
should take place at the same time, on the same occasion. This applies even if
the access dates for different frequency blocks were to differ. This is very
important since different times for access to the band has a direct impact on
the possibilities for deployment and thereby for use of frequencies for 5G. A
clear access plan is also important for the operators to be able to appraise
spectrum prior to a potential auction.
For 3.4-3.5 GHz, it is proposed that the frequencies be assigned as block
licences without a selection procedure beginning during 2019.
Based on the current licence situation and based on assumptions that this
situation will not change in the next few years, an access plan may look like
this:
Table 7.1 Schedule of possible access based on the current licence situation
Access
Access in 193
Access
Access in 97
municipalities (MHz)
municipalities (MHz)

01/01/2020
01/01/2023

3400-3600
200

3600-3800
200
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01/01/2020
01/01/2023
01/04/2023

3400-3600
72+62

3600-3800
200

66

36

7.1.5

Assignment structure

PTS has studied the international technical development, gathered experience
from other frequency authorities and mapped needs and demand for
frequencies for 5G in Sweden through discussions with the market’s actors.
Based on the above, the following structure is proposed for the assignment of
the 3.4-3.8 GHz band.
As previously mentioned, it is proposed that block licences should be assigned
in 3.5-3.8 GHz within two different types of geographic areas: predefined
geographic areas with high population density and/or high demand, and
smaller geographic areas that are located outside the predefined areas.
Assignment of frequencies in 3.5-3.8 GHz in predefined geographic areas with
high population density and/or high demand is proposed to take place through
a selection process since demand for frequencies is presumed to be high in
these areas. For other areas, the assignment should take place without a
selection procedure if it cannot be shown that demand would exceed the
supply of frequencies in any of these areas.
For 3.4-3.5 GHz, it is proposed that assignment take place in the form of
block licences in smaller geographic areas throughout the country.
Table 7.2 Assignment form in the 3.4-3.8 GHz band
Frequency range
Frequency
Within areas
Outside areas
(MHz)
amount (MHz)
with high
with high
demand
demand
3400-3500

100

Block licence in
smaller geographic
areas

Block licence in
smaller geographic
areas

3500-3800

300

Block licence in
predefined
geographic areas

Block licence in
smaller geographic
areas

The proposal is a way to provide a possibility for spectrum access for both
mobile broadband in urban areas, wireless broadband outside metropolitan
areas and local applications in and outside urban areas, which are what is in
demand by the market’s actors. As previously described, 5G functionality is
expected to be able to be achieved through upgrades in already used frequency
bands, which means that, besides 3.4-3.8 GHz, mobile operators can use other
high frequency bands for 5G deployment.
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It is also important to at the same time create conditions for future
development of radio use in the band. Therefore, PTS proposes a change of
the licence structure in the 3.5-3.8 GHz band in the following manner:




If a licence holder after a certain amount of time, suggested as between five
to eight years, does not use or does not plan to use frequencies that are
assigned through block licences in predefined geographic areas with a high
population density and/or demand, it should be possible for other actors
to apply for licences for smaller geographic areas within these areas.
New assignment of block licences in smaller geographic areas should take
place without a selection procedure if it cannot be shown that demand
would exceed the supply of frequencies in any of these areas.

The preliminary study assesses that the licence holders five to eight years after
assignment of the 3.5-3.8 GHz band should have deployed or begun
deployment in the areas most interesting to them. The areas that potentially
remain available could then be made available for a new assignment. The
conditions in the original licences must, however, be formulated so that the
initially accessing block licence holder is aware of the limitations in the right.
Such terms must be known before a potential auction of the frequencies in
question. If and how such terms can be formulated should be prepared by an
upcoming assignment project.
Such a possibility for new assignment within already assigned block licences
would also mean that incentive is provided for a faster 5G roll-out in the areas
with expected high demand.
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7.2

24.25-27.5 GHz

The preliminary study proposes that only 26.5-27.5 GHz be opened for new
assignment in 2019. The licencing of 24.25-26.5 GHz is proposed to take place
at a later time after the technical conditions for the 5G use in the band are
clarified.
Assignment of the frequency range 26.5-27.5 GHz is proposed to take place
through block licences in smaller geographic areas without a selection
procedure beginning in 2019.
To be able to guarantee protection of the existing fixed radio use below 26.5
GHz, every new transmitter in the band 26.5-27.5 GHz should be coordinated
by PTS prior to commissioning. The condition regarding coordination should
apply during the time that there are valid licences for fixed radio in the
geographic area that the block licence applies to.
Another alternative is to wait to begin the active work on the assignment of the
whole 24.25-27.5 GHz band until the international work meant to establish
available frequency amount and technical conditions in the band has been
completed.
7.2.1

PTS’ view of the conditions for a new assignment

Today, there is extensive uncertainty regarding the outcome of the
international harmonisation work regarding the lower part of the 24.25-27.5
GHz band. According to the timetable for the work to prepare European
harmonised technical rules within CEPT, a stable proposal on rules should
now have been ready to be sent out for consultation. However, problems have
been encountered in the work and the proposal on technical rules that now
exists still contains a large number of open questions, which have a major
impact on how the lower part of the frequency band, i.e. the frequency range
24.25-26.5 GHz, will be able to be used for 5G. The largest stumbling block in
this work is how a new 5G new in the 24.25-27.5 GHz band will protect
passive services that exist below 24 GHz. The passive services below 24 GHz
are very sensitive to interference, which leads to requirements of very low
transmitted power from the 5G systems in this neighbouring frequency band.
At the same time, it is difficult to achieve a steep filtering of the 5G
transmitters’ signal due to their large channel bandwidth, high frequency and
expected active antenna systems with a large number of transmitters integrated
into the antenna system. Considering what is possible to implement in the 5G
transmitters, the final formulation of the technical rules may therefore lead to a
large part of the frequency band being encumbered by further de facto
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limitations regarding the output power that can be used or, in worst case,
having to be used as a protective band.
Today, it is difficult to say when stable harmonised technical rules for the band
will be available. Depending on the international development, PTS assesses
that this could occur in the span of mid-2018 to the first quarter of 2019.
In the contacts with the market, it has also come forth that a similar, but more
limited problem with disruptions is expected to arise between fixed radio
below 26.5 GHz and a new 5G use above 26.5 GHz. Due to the limited filter
effect on the 5G transmitters, there will be a risk that the 5G transmitters
disrupt fixed radio use in the same geographic area. PTS assesses that new 5G
transmitters in the frequency band 26.5-27.5 GHz will need to be coordinated
with the existing fixed radio use in the same geographic area. This means that
the type of self-planned block licence that PTS normally applies cannot be
introduced in the band as long as there is licensed fixed radio use within the
same geographic area.
In light of the extensive uncertainty that exists concerning the frequency
amount and what technical conditions this frequency amount needs to be
associated with, the preliminary study finds that it is difficult to propose that
work on assigning the entire frequency band in 2019 should already begin now.
Even if minor adjustments can be made during the course of licencing project,
a clarification of main parameters, such as frequency amount and limiting
technical conditions, in all likelihood would lead to a number of changes that
would lead to delays that are not considerable.
The actual need that has been expressed for use during the time period 2020 to
the end of 2021 has also not provided support for national block licences to be
justified during the time period.
7.2.2

Two alternatives to satisfy the needs

In light of the above, the preliminary study sees two alternatives that are
reasonable to satisfy the actual needs that are expressed by users.
Alternative 1: To assign the part of the frequency band that is available
from 1 January 2020 as block licences in smaller geographic areas as
early as 2019. This would mean that 1 GHz in the frequency range
26.5-27.5 would be open for assignment. In PTS’ assessment, the
advantage of this solution is that as early as the beginning of 2020, it
could satisfy the absolute majority of the local user cases that were
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indicated as likely during an initial period of the use of the frequency
band. This way, it can also be guaranteed that the licence period for
this initial use will be such that it does not prevent long-term
commitments to customers.
The obvious disadvantage is that the licencing of the frequency range
in the 24.25-27.5 GHz band would be divided up into two parts,
something that multiple stakeholders said they wanted to avoid.
However, the preliminary study assesses that the assignment of block
licences in smaller geographic areas to some extent would counteract
the risks that were brought up mainly related to assignment of
large/national block licences.
Alternative 2: To wait to begin the active work on the assignment of
the whole 24.25-27.5 GHz band until the international work meant to
establish available frequency amount and technical conditions in the
band has been completed. Considering that this clarity is expected to
be able to be achieved in the time span of mid-2018 to the first quarter
of 2019, this would in practice lead to a later assignment of the band.
In a favourable case, this could lead to an assignment of the entire
frequency band at the beginning of 2020 with some risk that an
licening would slip into 2021.
The advantage of this arrangement is that it would provide the
certainty of what frequency amounts and what access dates apply in the
band, which stakeholders have requested.
The preliminary study assesses that the first alternative is preferable as it is in
line with expressed objectives to enable the local use that the users in the
discussions described for the initial use of the 24.25-27.5 GHz band as early as
2020. This proposal is developed further in the following section.
7.2.3

Block size

As stated in the previous section, the preliminary study proposes that only the
upper part of the band, i.e. 26.5-27.5 GHz, be assigned initially, and that the
assignment of 24.25-26.5 GHz should take place at a later time.
Today, no finished European band plan is available, but the assumption is that
it will be based on 200 MHz as the basic block size. During discussions with
market actors, the block size of 400-1000 MHz in the assignment of the whole
frequency band was mentioned. If licencing as proposed in this preliminary
study takes place at different times (i.e. that 26.5-27.5 GHz is assigned first), it
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was expressed in discussions with the market that 400-500 MHz of continuous
spectrum per operation would be suitable instead.
In light of the technical studies done in CEPT and the information that PTS
obtained in the discussions with the market actors, PTS assesses that there will
be a need to specially protect fixed radio use below 26.5 GHz. However,
available information shows that separation in frequency is not a path forward
for achieving the necessary protection. Coordination based on geographic
separation is instead the suitable method. This means that there is no need to
introduce a protective band in the lower part of the frequency band. The entire
available frequency range of 1000 MHz in the frequency range 26.5-27.5 GHz
should therefore be considered available for new assignment.
The preliminary study does not provide an explicit proposal on suitable
frequency bandwidth for block licences in smaller geographic areas. This
should instead be established further on in the licencing process. However, the
preliminary study notes that the available frequency range in geographic areas
with high demand could provide room for two licences of 500 MHz each or if
a 200 MHz block division is used, two licences of 400 MHz each and one
licence of 200 MHz. At the same time, it is easy to see that there will be areas
where the demand from several actors will be limited and where it would be
possible to assign a larger frequency amount without this blocking other use.
7.2.4

Geographic scope

The frequency band 24.25-27.5 GHz has such wave propagation characteristics
that mean that it is suitable to use it mainly for capacity coverage. The
possibility of surface coverage is, however, more limited and affected by
obstacles, such as building walls, rock and forests. Short transmission distances
and high propagation losses enable a denser frequency re-use and a lower risk
of disruptions between nearby transmitters, compared with e.g. the 3.4-3.8
GHz band. Based on this, the conclusion can be drawn that so-called national
block licences that provide the right to use frequencies over the entire
country’s area will never be fully utilised by a licence holder, which is
confirmed by the mobile operators. Another argument that speaks in favour of
this conclusion is that a network in the 24.25-27.5 GHz band would require
the deployment of a very large number of new towers to cover the entire
country. It is deemed unlikely that such a deployment would occur. It can also
be noted that there are also no expressed needs to cover the country’s entire
area. Another important aspect is that conditions for the use of bandwidths of
one or more GHz can be created with the 24.25-27.5 GHz band. However,
national block licences are seen as advantageous for the mobile operators
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because they simplify matter and make it easier for them to build the network
where they see that there is interest.
The need to use the 24.25-27.5 GHz band for 5G is expected to become the
greatest for capacity coverage in small, so-called millimetre wave cells in
densely populated areas or industrial zones.
For the assignment of the current frequency range 26.5-27.5 GHz, it is
proposed to assign block licences in smaller geographic areas in light of this.
This is deemed to be able to give the users the flexibility needed to be able to
address the interesting use during the initial use of the band. Even if the
proposal is to assign 1000 MHz, it is a matter of a limited frequency amount
compared with some expressed wishes. By allocating block licences in smaller
geographic areas, the possibility is thereby opened up for several actors to be
able to satisfy the actual, geographically limited needs within the frequency
range. If the remaining frequency amount, 24.25-26.5 GHz, is assigned at a
later time, it could then become relevant to issue block licences with a different
geographic division in a way similar to that now proposed for the 3.4-3.8 GHz
band.
As previously noted, fixed radio use below 26.5 GHz during the current licence
period for this will need to be protected. This means that transmitters that use
licences assigned according to this proposal will need to be coordinated with
PTS before they can be brought into operation. In practice, this will lead to
limitations when it comes to where the 5G transmitters can be set up since the
existing fixed radio licences must be protected. This requirement can be
expected to apply both to base stations and permanently installed terminals
outdoors. At the same time, good possibilities may be considered to exist to
nonetheless achieve the desired local coverage by adapting the planning and
using alternative placement, shielding, power control and direction of the 5G
transmitters.
7.2.5

Times for assignment and access

In the assessment of suitable time(s) for new assignment of the 24.2527.5 GHz band, the following should be taken into account according to the
preliminary study:
a)
b)
c)
d)

The licence situation today, licence periods and actual use
A need for new assignment of frequencies
Access to equipment
5G for Europe: An Action Plan
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During discussions with the market, it was made clear by several actors that a
single time for assignment is preferred for this band as well.
However, considering the current CEPT work and the uncertainties that still
exist regarding the technical rules, it is proposed here to not yet begin the work
on the assignment of the frequency range 24.25-26.5 GHz.
On the other hand, it is proposed that the upper part of the band, i.e. 26.5-27.5
GHz, should be licenced as early as 2019. This is in light of the fact that such
an assignment, with the structure for the licensing presented in this proposal, is
considered to be able to satisfy the absolute majority of the local user cases
that were identified in the discussions with the market for an initial period.
This could thereby enable 5G use in the 24.25-27.5 GHz band in Sweden as
early as the beginning of 2020.
7.2.6

Assignment structure

The preliminary study has examined the international technical development,
gathered experience from other frequency authorities and mapped needs and
demand for frequencies for 5G in Sweden through discussions with the
market’s actors. Based on the above, the following structure is proposed for
the assignment of the 26.5-27.5 GHz band.
Table 7.3 Assignment form in the 26.5-27.5 GHz band
Frequency range Frequency
Whole country
(MHz)
amount
(MHz)
26,500-27,500

1,000

Block licence in smaller geographic
areas

The assignment is proposed to take place without a selection procedure if it
cannot be shown that demand would exceed the supply of frequencies in any
of these geographic areas.
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Annex
The Swedish Post and Telecom Authority’s
intents for the assignment of frequencies for
5G, following referral
Introduction

In its ‘Preliminary study prior to future assignment of frequencies for 5G’
(PTS-ER-2018:4), which was published on 15 February 2018, the Swedish Post
and Telecom Authority (PTS) presented its preliminary assessments in
preparation for the assignment of frequencies for 5G. In connection with the
publication of this study, stakeholders were invited to contribute additional
information and comments on the preliminary assessments made by PTS. The
deadline for submitting information and comments was 14 March 2018.
PTS would like to express its gratitude for the information that was submitted.
Below is an overview of the stakeholders’ comments and the authority’s
response to them, followed by a presentation of the authority’s intents when it
comes to the assignment of frequencies for 5G, as a result of comments from
the referral.
Stakeholders’ comments

PTS received comments from the following stakeholders: Bahnhof AB,
Celestine Hill AB, Ericsson AB, Facebook Sweden Inc, GSA, Hi3G, Huawei
Sweden AB, IT-Norrbotten, North Net Connect AB, Onsala
rymdobservatorium, Qualcomm, Svenska rymdaktiebolaget, Tele2 Sverige AB,
Telenor AB, Telia Company AB, Teracom AB.
The comments have been published in their entirety on the PTS website:
www.pts.se/5G.
Bahnhof AB (Bahnhof)

Bahnhof recommends a model, ’open spectrum’, that implies a lighter form of
licensing. According to this model, assignment would be carried out on three
levels: 1) urban spectrum (limited to Sweden’s ten biggest cities), 2) regional
spectrum, which corresponds to urban networks, and 3) business development,
research and testing purposes. Bahnhof’s view is that this model would enable
access to a greater share of the overall spectrum to new actors than the PTS’
proposal.
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Celestine Hill Communications AB (Celestine)

Celestine has a licence in Stockholm municipality in the 3.6-3.8 GHz band,
comprising 80 MHz. This licence expires on 31 December 2022. Celestine
supports PTS’ proposal for a rapid introduction of 5G and would, as a
spectrum holder in the band in question, Celestine would like to contribute to
that by some kind of collaboration concerning usage of its frequencies after the
assignment that is proposed in 2019.
Ericsson AB (Ericsson)

Ericsson’s view is that the entire frequency range in the 3.4-3.8 GHz and the
24.25-27.5 GHz bands should be assigned in the form of national licence with
at least 80-100 MHz and 400-500 MHz, respectively, per operator. National
operators should, however, be to lease out frequencies to meet geographically
limited needs. According to Ericsson the band needs to be defragmented before
any licensing, and it proposes that PTS take on the cost of having existing
licence holders move more swiftly out of the frequency range in question.
Ericsson supports licencing in 2019, and also takes the view that PTS could
consider making the entire 3.4-3.8 GHz band available by 2020.
Ericsson argues that licencing of only one gigahertz (26.5-27.5 GHz) of the
24.25-275 GHz frequency range will not provide sufficient incentives for
comprehensive infrastructure investments, and is concerned that licencing
without a selection procedure risks hampering effective use of the frequency
band.
Facebook Sweden Inc (Facebook)

Facebook recommends that PTS enable the development of fixed services in
both the 26.5-27.25 GHz and the 24.25-26.5 GHz bands in future – in
particular with the aim of enabling the development of HAPS (high altitude
platform stations). Facebook believes that a form of licencing that guarantees
smaller geographic area licences, which was discussed in PTS’ preliminary
study, could be an appropriate form for allowing HAPS to become established
by a number of regional operators.
Global mobile Suppliers Association (GSA)

GSA’s view is that as much spectrum as possible in the 3.4-3.8 GHz should be
assigned by means of individual national licences with contiguous frequencies
of at least 100 MHz, and it urges PTS to avoid a decision that would increase
the risk of geographic fragmentation. Furthermore, defragmentation of the
band should be done prior to licencing, and PTS should create incentives for
current licence holders to return their licences. GSA welcomes licencing in
2019.
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GSA urges PTS to make the 26 GHz band available at a quicker pace.
Hi3G Access AB (Tre)

Tre’s view is that the entire 3.4-3.8 GHz band, or at least large portions of it,
should be assigned as national block licences by means of a selection
procedure. If part of the band is going to be reserved for other uses, such
licencing should be limited to a smaller portion of the frequency band, and the
division should be based on frequency and not on geography. Tre questions
how PTS is going to be able to guarantee that there is no surplus demand with
respect to smaller geographic areas. Tre also questions the plausibility of
reclaiming licences that are not used within 5-8 years.
The size of the licence, in Tre’s view, should be bigger than 5-10 MHz, and it
specifies a need for 80-100 MHz per stakeholder. Licencing should
furthermore be as PTS proposes, in 2019. Tre believes that PTS should hold
off on actively licencing the entire 24.25-27.5 GHz band until the international
work is complete.
Huawei Technologies Sweden AB (Huawei)

Huawei’s attitude is that the 3.4-3.8 GHz band should be assigned as individual
national block licences with contiguous frequencies of at least 100 MHz per
licence holder. To enable this, defragmentation of the band should be done
prior to licencing. Market-based models such as ‘network slicing’, or regulatory
ones with ‘use-it-or-leave-it’ conditions, can then be used to give verticals
access. Huawei recommends that the entire band be made available at the same
time and states that commercial realisation of 5G in the band can be carried
out in 2019.
With respect to the 26 GHz band, Huawei recommends that PTS consider
assigning the upper part (26.5-27.5 GHz) as national individual block licences
with contiguous spectrums of at least 400-500 MHz per operator. In the upper
as well as the lower part of the band, network slicing should be used in
response to market demand.
The 3.4-3.8 GHz band should be assigned first, and it should be followed
firstly by the upper part of the 26 GHz band and secondly by the lower part of
the 26 GHz band.
IT Norrbotten

IT-Norrbotten regards it as important not to assign the entire 3.4-3.8 GHz and
24.25-27.5 GHz frequency bands as national block licences, as that would have
anti-competitive effects locally and would lead to large parts of the bands being
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unused, across large geographic areas, for an extended period into the future.
IT-Norrbotten instead recommends that parts of the bands be made available
without a selection procedure.
For 3.4-3.8 GHz, the recommendation is either to assign licences per
transmitter or to use a model like CBRS in the US. IT-Norrbotten regards the
following uses of the band as interesting at the regional or local level: 5G-based
fixed wireless broadband access, mobile indoor solutions and IoT solutions.
For the 24.25-27.5 GHz band, IT-Norrbotten also suggests to make parts of the
band, if possible, licence-free with mandatory notification for indoor use.
IT-Norrbotten does not believe that a ‘sub-leasing market’ for unused
frequencies from national operators is a good method for achieving costefficient use. Limited interest in leasing out and a risk of overpricing are cited
as problems.
North net connect AB (North net)

North net’s view is that it is appropriate to set aside 100 MHz within 3.4-3.6
GHz for licence-free use indoors and, with limited output power, outdoors.
Onsala rymdobservatorium (Onsala Space Observatory)

Onsala Space Observatory notes that the 3.4-3.8 GHz and 24.25-27.5 GHz
frequency ranges are adjacent to frequency bands that are important to its
activity. Onsala Space Observatory therefore wishes to begin a dialogue with PTS,
with the aim of securing a coordination zone.
Svenska rymdaktiebolaget (Swedish Space Corporation, SSC)

SSC adds the information that further to its earlier comments, the introduction
of a geographic exclusion zone is one way of achieving protection around the
Esrange Space Center and the Salmijärvi Satellite Station.
Telenor AB (Telenor)

Telenor proposes that PTS assign the entire 3.4-3.8 GHz band with national
block licences, by means of a selection procedure, as first option. The second
option would be to assign national block licences in the 3.4-3.7 GHz band, also
by selection procedure, while also assigning a smaller part of the 3.7-3.8 GHz
band in smaller geographic areas, without a selection procedure. Telenor agrees
that the band should be assigned in 2019 and that an appropriate block size is
80-100 MHz.
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Telenor opposes PTS’ proposal to give the opportunity to the other
stakeholders to apply for smaller geographic licences in areas where the current
licence holder is not using or planning to use its frequencies.
Finally, Telenor suggests that PTS wait to begin active work on assigning the
24.25-27.5 GHz band until the international work is complete.
Tele2 Sverige AB (Tele 2)

Tele2 suggests in the first instance to assign the entire spectrum of 3.4-3.8 GHz
in the form of national block licences. In the second instance, and in the event
that PTS decides to maintain the division between areas of high and low
demand, respectively, Tele2 suggests that the entire spectrum of 3.4-3.8 GHz
should be made available in the form of national licences in predefined
geographic areas of high demand, and that these should be assigned through a
selection procedure. Tele2 also presents a third and a fourth option.
Tele2 takes the view that licencing of the entire 3.4-3.8 GHz band should be
done at the same time. However, Tele2 recommends the rejection of PTS’s
proposal that a licence holder that is not using or planning to use its
frequencies should risk losing the licence for smaller geographic areas within
the predefined areas to other stakeholders.
Tele2 suggests that PTS henceforth work on the assumption that a block size of
100 MHz will be applied.
Tele2 suggests that PTS wait to begin active work on licencing the entire 24.2527.5 GHz band until international efforts to establish available frequency
ranges and lay down technical conditions are completed.
Telia Company (Telia)

Telia considers it important to make licencing possible to carry out in 2019, but
finds that the proposal which is not based on using the national licences will
lead to an unclear situation and to fragmentation of the band, with reduced
possibilities of using it for future IMT 2020/5G services.
Overall, Telia supports the proposal to assign that 3.4-3.8 GHz and 24.25-27.5
GHz during 2019 and to access those bands from 2020 onwards (depending
on the remaining extant licences). Telia also believes that licencing should be in
the form of individual block licences. Telia’s view is that a bandwidth of 100200 MHz per operator is required.
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Telia would like to see a discussion about synchronisation, about how to ensure
that needs for local licences are not higher than supply, and about how the
geographic boundary between areas for selection procedure should be
determined. It also points out that the attractiveness of the two different types
of licence depends on a number of factors.
Teracom AB (Teracom)

Teracom’s opinion is that before the licencing procedure for 5G frequencies can
be determined, and the frequency ranges be auctioned for commercial
purposes, a detailed review of the need for 5G frequency ranges for PPDR
must be carried out.
Qualcomm Europe Inc (Qualcomm)

Qualcomm’s view is that PTS should guarantee that every licence holder will
have access to 100 MHz in the 3.4-3.8 GHz band, and that the authority
should avoid dividing up licences geographically. Further, it suggests that PTS
make the entire band available for national licences, with priority for 5G, and
that these should be supplemented by ‘use-it-or-lease-it’ conditions. Qualcomm
also raises the issue of defragmentation, and wants PTS to create incentives for
current licence holders to return their licences. Qualcomm supports licencing
with the aim of making spectrum available before 2020, and also supports the
proposal that this would be done at the same time for the 3.4-3.8 GHz band
and the 26 GHz band.
Qualcomm supports licencing of 26.5-27.5 GHz already in 2019, and agrees that
assignment should be done by means of national block licences of at least 400
MHz per operator. So-called verticals will then be able to get access to
spectrum via e g network slicing or the leasing out of spectrum.
Finally, Qualcomm brings up the synchronisation between current users and new
5G users in the 3.4-3.8 GHz band.
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PTS’ response to the referral and intents for the
assignment of frequencies for 5G

Below is PTS’s response to the comments received, and a presentation of the
authority’s intents for the assignment of frequencies for 5G as a result of those
comments.
The 3.4-3.8 GHz band

Timing of assignment
With respect to the proposed time for assignment of the 3.4-3.8 GHz band for
5G, there was a positive consensus for the assignment of the entire 3.4-3.8
GHz band in 2019.
In its preliminary study PTS proposed that new assignment of the entire 3.43.8 GHz band be carried out in 2019, and this assessment remains in place.
Opportunities for other stakeholders to apply for licences within five to eight
years
PTS proposed in its preliminary study that if a licence holder did not within a
given period of time – the suggestion was between five and eight years – use or
make plans to use frequencies assigned to it as block licences in predefined
geographic areas with a high population density and/or demand, other
stakeholders should be allowed to apply for licences covering parts of these
geographic areas.
Several of the mobile operators opined that the licences assigned by means of a
selection procedure should not altered in the way proposed by PTS. No other
stakeholders expressed views in the matter.
The proposal by PTS is thus without any support in the referral. This,
combined with the fact that the proposal would require considerable work on
drawing up licence conditions, leads PTS to find proceeding with the proposal
unjustified. Instead, PTS intends to continue working on developing other
methods to give secondary users access to spectrum, in the best possible way,
by means of sharing. Future licences will include conditions on shared use.
Assignment form
Many comments were made regarding the proposed assignment form, which is
based on division of the frequency band and geographical division of the
country.
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For the assignment of the 3.4-3.5 GHz band it was proposed in the preliminary
study that to assign block licences without a selection procedure in smaller
geographic areas across the country. For the 3.5-3.8 GHz band, it was
proposed that block licences be assigned in two different types of areas; 1)
Predefined geographic areas with a high population density and/or high
demand; and 2) Smaller geographic areas located outside of the predefined
areas. For areas of the first type, it was proposed that assignment be by means
of a selection procedure, while for the second type assignment be without a
selection procedure.
Some stakeholders argue that a successful rollout of 5G is only possible
through the assignment of individual national block licences. Such an
assignment form would stimulate the considerable investments required for the
introduction of 5G, and would allow for more flexible and less complex
implementations. According to some of the comments, local needs for higher
capacity, e g in industrial facilities close to population centres or in sparsely
populated areas, would be met through national networks, and vertical
industries would be able to take advantage of network slicing to get direct
access to spectrum by means of leasing. Other stakeholders take the view that
a conventional and traditional assignment of block licences to a small number
of stakeholders ties up an unnecessarily large part of the market. One
stakeholder expressed the view that the 3.4-3.8 GHz band should be offered
with a lighter form of licencing on three levels: urban, regional and testing
spectrums. Such flexible licencing would be aimed at increasing competition,
diversity and innovation levels in the market.
The assignment form is a central issue. It is therefore of the utmost importance
for PTS to consider all referral comments in order to be able to draw
conclusions on this issue.
Many of the comments recommend the assignment of national block licences
by means of a selection procedure, but there are also stakeholders who
advocate smaller licence areas. PTS’ view is that it is important to meet
demand and needs with respect to frequencies for national operators as well as
for smaller local stakeholders.
After careful deliberation, and with the support of the referral comments
received, PTS has determined a future approach to the assignment form. PTS
proposes 300 MHz to be assigned as national block licences by means of a
selection procedure, and 100 MHz to be assigned in the form of local block
licences. It is the authority’s assessment that this assignment form will satisfy
the demand for national block licences as well as provide opportunities for
smaller local stakeholders to become established.
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ASSIGNMENT FORM 3 400-3 800 MHz
Frequency range
(MHz)

Frequency amount
(MHz)

Entire country

3 400-3 700

300

National block
licences, selection
procedure

3 700-3 800

100

Local block
licences

With this type of solution, national operators’ need to be able freely and at
their own pace to build networks across the country would be satisfied in a
simple manner. It also, at the same time, affords both national and local
operators the opportunity to become established in local areas out of their own
interest and without having to participate in selection procedure-based
assignment for the entire country. This solution allows smaller local
stakeholders to compete in all geographic areas.
The proposed assignment form and frequency use as laid out above, with
national block licences in 3.4-3.7 GHz and local licences in 3.7-3.8 GHz, echo
the solution for the 3.4-3.8 GHz band chosen by the German regulatory
authority23. This is positive from an international harmonisation perspective.
Questions concerning block size and how local licences should be assigned if
needs exceeds supply will be examined further in connection with the coming
assignment process.
Defragmentation
A number of stakeholders who are or who represent manufacturers took the
view that PTS should consider a national undertaking, together with the
stakeholders, to free up and defragment the entire 3.4-3.8 GHz frequency
range by 2020 or even earlier.
In this case, defragmentation refers to measures to make the largest possible
continuous frequency ranges available throughout the country by the time of

23https://www.bundesnetzagentur.de/DE/Sachgebiete/Telekommunikation/Unternehmen_Institutione

n/Frequenzen/OeffentlicheNetze/Mobilfunknetze/mobilfunknetze-node.html
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the planned assignment. This in the context of the fact that there are existing
licences in the band with a licence term that extends beyond 2020.
PTS notes that there are considerable differences with respect to the
conditions for a defragmentation within the two frequency sub-bands of 3.43.6 GHz and 3.6-3.8 GHz.
In March 2018, the Association of Local Authorities (kommunförbundet) in
Stockholm County returned the majority of the licences for the 3.4-3.6 GHz
band in Stockholm County. This means that on 1 January 2020, there will be
assigned licences in a maximum of 68 municipalities, with a joint population
making up 24 per cent of Sweden’s total population. The licences are currently
divided between 16 licence holders. These licences correspond to less than 7
per cent of the population-weighted frequency amount in the 3.4-3.6 GHz
band over the remaining licence term, until 1 April 2023. In the proposal for
assignment form outlined above, this entire frequency range falls within the
frequency range which is intended to be assigned as national block licences.
PTS is aware that the remaining licences imply some uncertainty in the event
of an assignment. However, these licences make up a relatively small share of
the population-weighted frequency amount, and are held by a limited number
of stakeholders who, on 1 January 2020, will only have a limited amount of
time left of their licence terms. PTS would urge all licence holders who are not
using their licences to return these to the authority before the 2019 assignment
of frequencies.
The situation in the 3.6-3.8 GHz band is more complex than in the 3.4-3.6
GHz band as there is a large number of assigned licences and licence holders.
The majority of these licences, however, belongs to companies controlled by
the three mobile operators Tele2, Telenor and Telia. These three operators
together control 75 per cent of the assigned licences. Any defragmentation of
frequency bands where there are valid licences must be voluntary. This means
that without the active participation of these mobile operators, there is very
little to be gained from a revision of the plan for defragmenting the band. PTS
further notes that no operator has requested a defragmentation of the band.
PTS would also urge licence holders in the 3.6-3.8 GHz band who are not
using their licences to return them to the authority before the assignment takes
place.
In view of the above, PTS’ overall assessment is that there is no reason to
begin the extensive work of defragmenting the band.
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About synchronisation
The new licences in the band will be associated with conditions that TDD
must be used as the duplex method. For frequency bands with TDD as the
duplex method and if there is more than one licence holder, there are
significant advantages with introduction of synchronisation between the
various licence holders. Synchronisation limits interference between the
various licence holders’ use and leads to a high level of spectrum efficiency.
However, extensive synchronisation requirements, formulated as licence
conditions, can also lead to reduced flexibility with respect to the choice of
technique, and furthermore limit the licence holders’ possibilities of adapting
their frequency use to different and continually varying needs in terms of the
division between upstream and downstream capacity.
In the course of the upcoming assignment process, PTS will make proposals
for how this trade-off can be made in such a way that an appropriate balance
between flexibility for licence holders and technical spectrum efficiency can be
achieved.
The 26.5-27.5 GHz band

Timing of assignment
Opinions on assignment of 26.5-27.5 GHz diverged, in general. Some
stakeholders believed that there was still no need of the frequencies and that it
would be better to wait, and assign the entire 24.25-27.5 GHz band later.
Others argued that the entire 24.25-27.5 GHz band should be assigned already
in 2019.
In the preliminary study, PTS made the assessment that 1 GHz of the 26.527.5 GHz frequency range should be opened for assignment in 2019 since that
is in accordance to the expressed goal of initially enabling local use of the
24.25-27.5 GHz band as early as in 2020. In the course of the referral, many
have raised the point that uncertainty regarding international harmonisation is
problematic, as the work to determine available frequency amounts and
technical conditions in the band is not yet complete, which is creating
considerable uncertainty. PTS also addressed this in the preliminary study.
The option of waiting to begin active work on assigning the entire 24.25-27.5
GHz band until the international work has been completed will of course lead
to a later assignment of the band. In view of the responses received, PTS
makes the assessment that the best option – despite some risk of a delay – is to
begin work on assigning frequencies at a point when the conditions for
assignment of the entire band can be determined.
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Assignment form
It may be noted that the comments concerning the 26.5-27.5 GHz band were
fewer overall. Still, different views emerged of the proposed assignment form
for the 26.5-27.5 GHz band: some stakeholders prefer national block licences,
while others advocate local block licences.
PTS intends to return to this issue at a later stage, when the assignment process
begins.
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