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Chapter 1

1 Introduction

1.1 Background and Purpose

1.1

1.2

1.3

1.4

The Commi ssion for Communications Regul at
body responsible for the regulation of the electronic communications
(telecommunications, radiocommunication and broadcasting networks), postal

and premium rate sectorsinlrelandinaccor dance with European
and I rish | aw. ComReg also manages | rel an
and national numbering resource.

Radio spectrum is a medium by which information may be transmitted
wirelessly over distances ranging from a few metres to thousands of kilometres.
It is a valuable national resource underpinning important economic, social and
communications activities. These include widely used services, such as
mobile/fixed wireless communications and broadband, radio and TV
broadcasting, and the safe operation of air and maritime transport. Radio
spectrum is also fundamental in the day-to-day operation of the emergency
services and defence forces and is a vital input to many other services including
important scientific applications, such as weather forecasting and monitoring
the Earthds environment . However, it is a
uses and users and so it must be managed effectively and efficiently used.

To assist in the management of the radio spectrum resource, ComReg regularly

sets out and updates its radio spectrum strategy'. Co mRe g6 s Radior r en't
Spectrum Management Strategy Statement 2019 to 2021 (ComReg Document

18/118°%) ( A-20R11S&rategy Statementd published in 2018, set out, among

other things, its work plan priorities at that time.

Following a review of the current strategy period (2019 7 2021), this document

details, and invites comments from interested
spectrum management strategy statement and work plan proposals for the

period 2022 to 2024.

1.2 Structure of this document

1.5

The remainder of this document is structured as follows:

1'n
2002

accor dance obligatidns undensBcion 81sof the Communications Regulation Act
(as amended) (A2002 Acto).

2 See ComReg-18118-design.pdf
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1 Chapter2:provides an introduction to Irela
importance of managing the radio spectrum in Ireland,;

1 Chapter 3: presents a review of the strategy period 2019-2021

1 Chapter 4: considers the factors infor mi ng ComRegds strate
period 2022-2024

1 Chapter 5: outinesComRego6s draft wor k p202an for t

1 Chapter 6: sets out details of the next steps including the requirements
for making submissions

T Annex 1. Summary of ComRegb6s statutory fra
management of the radio frequency spectrum in Ireland

Annex 2: Radiocommunication Conferences 2019 and 2023
Annex 3: Further detailed information on specific matters

Annex 4: The 26 GHz Band 5G Study

= =2 =2 =

Annex 5: Correspondence received by ComReg deemed to be inputs to
this consultation

i Annex 6: List of recent EC Decisions
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Chapter 2

2 The Framework  for  Spectrum
Management in Ireland

2.1 Spectrum Policy and Management in Ireland

21 Thissection sets out the spectrum policy

relation to spectrum management.

2.1.1 Spectrum Policy

2.2  Akeyrole of the Department of the Environment, Climate and Communications
(DECCo0) is the development of policies

Il relandds radi o spectrum. Spectrum policy

the telecommunications sector in Ireland, which also covers next generation

broadband, electronic communi cati ons services (AECSO0)

connectivity. The DECC also has the responsibility for spectrum use associated
with national broadcasting policy.

2.3 It should be noted that responsibility for national broadcasting policy sits with
the Department of Tourism, Culture, Arts, Gaeltacht, Sports, and Media
(ATCAGSMO)

¢ Formerly the Department of Culture, Heritage and the Gaeltacht, to which general responsibility for
broadcasting policy from the then Department of Communications, Climate Action and Environment
was transferred by S.I. No. 372 of 2020, the Broadcasting (Transfer of Departmental Administration
and Ministerial Functions) Order 2020. The Department of Culture, Heritage and the Gaeltacht was
re-named the Department of Tourism, Culture, Arts, Gaeltacht, Sport and Media by means of S.1. No.
403 of 2020, the Culture, Heritage and the Gaeltacht (Alteration of Name of Department and Title of
Minister) Order 2020. The Department of Communications, Climate Action and Environment was re-
named the Department of the Environment, Climate and Communications by means of S.I. No. 373
of 2020, the Communications, Climate Action and Environment (Alteration of Name of Department
and Title of Minister) Order 2020.
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2.1.2 Spectrum Management: ComRegds mandate and r

24 The Communications Regulation Act 2002 (as amended by the
Communi cations Regul ation (Amendmé&dt) Act
Common Regulatory Framework (including the Framework and Authorisation
Directives* as transposed into Irish law by the corresponding Framework and
Authorisation Regulations®), and the Wireless Telegraphy Acts 1926 to 2009°
( Al9 26 setAaut, amongst other things, powers, functions, duties and
objectives of ComReg that are relevant to the management of the radio
frequency spectrum in Ireland.

25 In exercising its function of the managem
accordance with relevant ministerial Policy Directions given under section 13 of
the 2002 Act), ComRegbds spectrum managem

efficient management and use of the radio spectrum. ComReg is obliged to
effectively carry out this function, including having regard to relevant
government policy statements and international developments.

2.6 Inthe context of radio spectrum used for Electronic Communications Networks
(ECNO) &GS, one of ComRegds objectives 1is
conditions for effective competition in the provision of ECN and ECS. In that
regard, section 12(2)(a) of the 2002 Act requires ComReg to take all reasonable
measures which are aimed at the promotion of competition, including:

i. ensuring that there is no distortion or restriction of competition in the
electronic communications sector;

ii. encouraging efficient use and ensuring the effective management of
radio frequencies and numbering resources; and

iii. ensuring that users, including disabled users, derive maximum benefit
in terms of choice, price and quality.

2.7 Readers are referred to Annex 1 for an overview of the legal framework and
statutory objectives relevant to ComReg0s

4 Directive No. 2002/21/EC of the European Parliament and of the Council of 7 March 2002 (as
amended by Regulation (EC) No. 717/2007 of 27 June 2007, Regulation (EC) No. 544/2009 of 18
June 2009 and Directive 2009/140/EC of the European Parliament and Council of 25 November 2009)
(the fAFramework Directiveo) and Directive No. 2002/
Council of 7 March 2002 (as amendedby Directive 2009/140/EC) (the HAAut
5 The European Communities (Electronic Communications Networks and Services) (Framework)
Regulations 2011 (S.I. No. 333 of 2011) and the European Communities (Electronic Communications
Networks and Services) (Authorisation) Regulations 2011 (S.I. No. 335 of 2011) respectively.
5 The Wireless Telegraphy Acts 1926 to 1988 and Sections 181 (1) to (7) and (9) and Section 182 of
the Broadcasting Act 2009.
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2.8 ComReg, in preparing the draft strategy set out herein, has also had regard to
the European Electronic Communications Code’ ( it he EECCO0) whi ch
the common EU Regulatory Framework. The EECC is in the process of being
transposed into draft Regulations by DECC.

2.9 Infulfilling its spectrum management function, ComReg carries out a range of
programmatic activities, including the:

1 licensing of spectrum rights of use in Ireland for many varied uses;

1 monitoring of radio spectrum usage in Ireland, including the enforcement
of licence conditions and equipment standards; and

1 promotion of Ireland as an ideal location for spectrum development
through Test and Trial Ireland®.

2.10 Further details of these activities are set out in Chapter 3.

2.2 Spectrum management

2.11 The radio spectrum is a limited and valuable national resource that permeates
all areas of communications, including radio, television, mobile voice and data,
aeronautical/marine navigation, and satellite communications. Increased
demand for the radio spectrum requires that it be used efficiently and that
effective spectrum management processes be employed to maximise the
benefits to society. The ability to take full advantage of the spectrum resource
depends on the spectrum management activities that facilitates the
implementation of radio systems with minimum radio interference.® However,
as spectrum is a finite resource with many different services and users,
spectrum management involves the careful consideration of a broad range of
factors (e.g. administrative, regulatory, social, economic and technical) with a
view to ensuring that radio spectrum is efficiently used. This may also involve
balancing a range of competing factors, including:

i. appropriately meeting the reasonable requirements of all radio services,
including commercial and public uses, such as public safety, national
security and health care; and

7 Directive (EU) 2018/1972 of the European Parliament and of the Council of 11 December 2018
establishing the European Electronic Communications Code

& See Home (testandtrial.ie)

9 The radio spectrum needs be managed because two or more radio signals occurring simultaneously
and in the same location can interfere with each other reducing the ability of the radio spectrum to
operate effectively. It is not possible for users to share spectrum indiscriminately because one user
may cause interference for another user.
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ii. for spectrum used for ECS and ECN, promoting competition including
ensuring that users derive maximum benefit in terms of price, choice
and quality, contributing to the development of the internal market, and
promoting the interests of users within the Community.

2.12 A system of spectrum management is required to ensure the efficient
assignment and subsequent use of scarce frequencies among competing uses
and users. This is essential to promote competition within the relevant
downstream markets, particularly given that spectrum is an essential input in
the provision of many ECS and an inefficient assignment of spectrum has the
potential to distort competition and create inefficient outcomes for society.

2.2.1 The importance of radio spectrum

2.13 Investments in services that utilise the radio spectrum support change and
innovation across the entire Irish economy. This is because these services not
only provide an efficient and reliable means of communication, but they also
support economic activity across the whole economy.

2.14 In 2019, ComReg commissioned Frontier Economics to estimate this economic
contribution of the radio spectrum.'’® The preferred methodology was
determined after several potential approaches were consulted on with industry
in preparing the 2019-2021 Strategy Statement.** This methodology measured
the economic activity by calculating Gross Value Added in sectors (See Figure
1) where spectrum is used as a core input. This methodology used data from
both the Companies Registrati dBtatisidgsf i c e
Office( " CS O0)

Gross Value Added = Gross Operating Surplus + Compensation of
Employees + Mixed Income + (Taxes on Products - Subsidies on
Products)

Figure 1: Gross Value Added

2.15 As part of the 2022-2024 Radio Spectrum Management Strategy Statement,
ComReg proposes to provide an updated estimate using the same
methodology, save for any changes proposed in response to this consultation.
While full data is not currently available in order to complete this assessment at
this time, based on preliminary data, and compared to the 2019 i 2021 Radio
Spectrum Management Strategy Statement'?, ComReg provisionally estimates

10 See ComReg Document 18/118a.

1 See ComReg Documents 18/74 and 18/74a

12 At the time of publication, a number of company financial accounts for 2019 were unavailable. In
such instances, financial accounts for 2018 are used to inform the 2019 calculations. The Radio
Spectrum Management Strategy Statement 2022-2024 will include estimates based on the most up-
to-date data at the time of publication (likely to be complete 2019 data). Consequently, the estimates
above are subject to revision.
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that the economic contribution of the radio spectrum to Ireland in terms of Gross
Value Added hasincreasedf r om ar o u n du 45 Billiob évér the period. t o
Similarly, the contribution to Irish Gross National Income*® has increased from

approximately t 6 . 2 bi | | i o accounting foi7 apdsoimndtely 8.8% of
Modified Gross National Income, when modest multiplier effects are taken into
account.*

2.16 Radio spectrum is also an important contributor to employment. Again, a
preliminary estimate of the number of employees in Ireland whose jobs are
directly dependent on the use of radio spectrum suggests ¢.19,000, up from
17,000 when compared to the 2019 i 2021 RSMSS.*®

2.17 Following an assessment of responses to this consultation, ComReg will update
its estimates to take account of the most recent data. Further, the economic
contribution of the radio spectrum will be assessed in greater detail in advance
of finalising the Radio Spectrum Management Strategy Statement 2022 7 2024.

Social and secondary benefits of spectrum usage

2.18 There are also considerable social benefits arising from the use of radio
spectrum that are not reflected in the above analysis given its primary focus on
ECN and ECS. For example, the efficient functioning of the Gardai, fire and
ambulance services all depend on reliable mobile communications, while radio
spectrum plays a major role in enabling the Defence Forces to carry out its
duties both at home and overseas.

2.19 Access to radio spectrum is also necessary for free-to-air television and radio
broadcasting. Effective free-to-air delivery of national and regional broadcasting
helps ensures media plurality, a greater expression of national and community
cultural identity and the development of home-grown audio-visual content,
including drama and documentaries.

2.20 Radio spectrum also enables the use of a wide variety of consumer applications
enriching all our daily lives.

13 Gross National Income (GNI) is a similar measure to Gross National Product and is a measurement
ofacountry'sincome. The contribution to GNI for the purpose of
GVA + Indirect GVA + Taxes less Subsidies.

4 In a modern economy, supply chains are complex, meaning that many upstream industries may be

involved in the provision of a final good or service. However, these sub-sectors will all, to some degree,

have used, as inputs, other goods and services produced in Ireland. For example, these inputs include

the equipment used to provide the services (where this is not captured in the direct estimate set out

above) or the vehicles, power, advertising, financial services or legal services. The direct contribution

of a sector or company does notcapturethe contri buti on of these upstream ai
use input-output tables from the CSO to account for the indirect GVA via inputs upstream in the supply

chain.

15 Subject to revision in the final Radio Spectrum Management Strategy Statement 2022-2024.
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Wireless headphones Contactless payment

Wireless controllers Drones

Figure 2: Examples of consumer applications that use radio spectrum
2.2.2 Spectrum management processes

International aspects to spectrum management

2.21 As radio spectrum usage propagates naturally beyond our national borders,
spectrum management requires knowledge of, and involvement in, European
and global spectrum management developments. Much of the radio spectrum
use requires international planning and, in some cases, this may constrain how
specific frequencies or frequency bands may be used nationally. This is
particularly so in the aeronautical and maritime sectors where, because of the
global nature of these services, ships and aircraft must use specific frequencies
for navigation and communication purposes. The frequency bands used by TV
and radio broadcasting services have also been harmonised for many decades
to facilitate coordination between neighbouring countries and to assist the
development of consumer markets. More recently, an increasing number of
radio frequency bands have been internationally harmonised for commercial
radio systems, such as wireless mobile communications.
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222 While the fAallocationo and/or fAassignment
the global regulation of spectrum is primarily within the remit of the International
Tel ecommunication Union (Al TUO), while Eu
the EU and the European Conference of Postal and Telecommunications
Administrations (ACEPTO) . These bodies d

which all spectrum users must operate, and, in some cases, these bodies
develop harmonised decisions, recommendations, and approaches for the use
of spectrum. Harmonised radio frequency bands provide considerable benefits
in facilitating the development of international services, promoting economies
of scale with respect to the manufacture of radio equipment (thereby lowering
both the cost of deploying wireless networks and the cost of wireless devices
for consumers), and minimising the risk of interference between users.

2.23 As the radio spectrum manager for Ireland, ComReg is charged with the
implementation of international treaties, agreements and obligations'® relating
to the use of radio spectrum in the State. The implementation of these
measures often requires action in relation to the allocation and/or assignment
of radio spectrum as discussed below.

2.24 Along with DECC, ComReg plays an active role in international fora to ensure
that, as far as possible, decisions relating to the international radio spectrum
regulatory framework meet I r el andds specific assquirem
participates in technical compatibility studies and in the development of
technical standards to support more efficient and flexible use of the radio
spectrum.

16 The interference-free operation of radiocommunication systems across international borders is
achieved through the implementation of the ITU Radio Regulations and Regional Agreements, and the
efficient and timely update of these instruments through the processes of the World and Regional
Radiocommunication Conferences. The ITU Radio Regulations, which have the status of an
international intergovernmental treaty, provide a framework for the use of the radio frequency spectrum
and satellite orbits. To keep pace with the fast development of technologies and the consequent
convergence of services and technologies, the ITU Radio Regulations are revised every three to four
years at a World Radiocommunication Conference. The last WRC was held in November 2019 in Egypt.

The radio spectrum decisions and recommendations of the CEPT (ECC Decisions and ECC
Recommendations) are non-binding on national administrations. The list of ECC
Decisions/Recommendations and their implementation status for all CEPT countries, including Ireland,
is maintained at http://www.erodocdb.dk.

The radio spectrum decisions of the EU (the EU/EC Decisions) are binding decisions on EU Member
States. These decisions are normally based on the relevant technical harmonisation measures as
outlined in the CEPT reports to the EC and are generally adopted subsequent to the prior adoption of
a CEPT ECC Decision. A list of EU Decisions/Recommendations is maintained at
https://ec.europa.eu/digital-agenda/en/radio-spectrum-policy-document-archive
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The allocation of radio spectrum in Ireland

225 The allocation of rhe designatisnpkacgivan frequencg ans i
band for use by one or more types of radiocommunications services, where
appropriate, under specified conditionso'! An allocation identifies the services
that could potentially use a radio frequency band and is an important activity in
facilitating the international coordination of radio spectrum between regional
areas and neighbouring countries, thereby reducing the potential for
interference while enabling economies of scale.

2.26 Under the 2002 Act, ComReg is obliged to publish, and revise, a Radio
Frequency PY¥ a@he PldnfisRomprised Jof a set of tables which sets

out Irelandbés radi o specthHnio3000Gigalherdzt i ons
(GHz), indicating the services to which each frequency band is allocated
(Afrequency all ocati ons 0)impomanttobl®ruseesdi 0 s p

of radio frequencies.

2.27 The Plan is updated regularly in line with the outcomes of the ITU World
RadiocommunicationConfer ences (AWRCs0) and other rel
such as the adoption of European harmonisation decisions and
recommendations for a particular radio frequency band or service.

2.28 In June 2021, alongside the publication of an updated plan’® ComReg made
available a Beta release of a new online version of the Plan, which provides
excellent search and reference functionality for stakeholders?®. This is being
made available for user testing purposes and provides early access to an
interactive version of the RFPI for users to test and trial prior to formal release
of the product, expected towards the end of 2021.

17 European Communities (Electronic Communications Networks and Services) (Framework)
Regulations 2011 (S.I. 333 of 2011).

18 Section 35 of the 2002 Act.

19 See ComReg document 20/58R2

20 See https://rfpi.comreq.ie/
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The assignment of radio spectrum in Ireland

2.29 The assignment of radio spectrum refers to the spectrum management
activities that issues, and authorises the use of, rights of use of radio
frequencies®. In Ireland, the possession and use of radio equipment requires
authorisation from ComReg and this authorisation may take the form of either
a licence or a licence-exemption under the 1926 Act”?.

2.30 Ideally, spectrum should be distributed efficiently, which means giving access
to the combination of uses and users that maximises economic activity, subject
to taking account of social welfare, public and other legitimate policy concerns.
Granting spectrum rights of use to one user rather than another can greatly
impact the extent to which the radio spectrum is efficiently used to deliver
overall benefits for society.

2.2.3 Promotion of effective competition in management of spectrum
for ECS and spectrum management tools

2.31 As noted earlier, spectrum is an essential input in the provision of ECS and an
inefficient assignment has the potential to distort competition and create
inefficient outcomes for society. The following three principal methods are used
to address these potential issues:

1) market access;
2) access to essential inputs; and
3) demand-side factors.

232 Co mRe g 06 s-2028 OEZettronic Communications Strategy Statement”®
identifies specific strategic intents and supporting goals that can be used to
support those methods.

2L A spectrum assignment refers to the rights of use for specific radio frequencies within a frequency
band issued to an individual or for a station and usually under specified conditions (e.g. in the
context of radio frequencies for ECS, one or more of the conditions identified in Part B of the
Schedule to the Authorisation Regulations).

22 Section 3(1) and section 3(6) of the Wireless Telegraphy Act 1926, as amended.

23 ComReg Document 21/70 i Electronic Communications Strategy Statement 2021-2023 i
Published 30 June 2021. https://www.comreg.ie/publication-download/electronic-communications-
strategy-statement-2021-2023
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2.33 ComReg set out in its strategy that the availability of spectrum is necessary for
the entry and expansion of many operators in electronic communications
markets. Therefore, the efficient management of the national radio spectrum
(and numbering) resources is required to facilitate competition, enhance
connectivity and promote efficient investment, taking into account the potential
impact that the assignment and allocation of these inputs may have on
downstream markets.

Strategic intention: Competition & Investment

Goal 1.6 The management of spectrum and numbers facilitates
competition, enhances connectivity and promotes efficient investment.

Figure3: Go a | 1.6 of C-QidRHEeagtoosnic Qodnthdnications
Strategy Statement

2.34 Goal 1.6 of C o mR & Bléctronic Communications Strategy Statement reflects
a primary goal of ComRegds spectrum
competition between wireless service providers brings long term benefits to
consumers in terms of enhanced competition, choice, quality of services and
innovation. The efficient assignment and use of the radio spectrum is an
important consideration in promoting efficient investment.

2.35 In that regard, ComReg takes a proactive approach in ensuring the efficient
assignment and use of the radio spectrum while facilitating competition and
producing an optimal outcome for society. ComReg has a number of spectrum
management tools that are designed to serve the interests of all users of the
radio frequency spectrum and strike the right balance between those users
while ensuring that spectrum is used efficiently and that competition is not
distorted. ComReg uses these tools as required, depending on the
circumstances of each particular assignment, in order to derive the maximum
benefit for society and contribute to the development of the internal market,
while promoting the interests of users within the Community. These tools are
illustrated in Figure 4 below.
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Licence Duration

Coverage
& Rollout

Spectrum Compliance

Auctions

Figure 4: Spectrum Management Tools

2.36 The appropriate deployment of these tools involves the careful consideration of
a broad range of factors (including administrative, regulatory, social, economic
and technical considerations) with a view to ensuring that radio spectrum is
efficiently assigned and used. Any measures must also be objectively justified,
transparent, non-discriminatory and proportionate in relation to their intended
purpose. The proposed use of such spectrum management tools often requires
detailed consideration with relevant stakeholders.

2.37 As part of its spectrum management function, ComReg monitors the market in
order to be informed of changes to the market since previous radio spectrum
management strategy statements and spectrum awards. ComReg is conscious
that the circumstances previously present may have changed or the market has
developed such that the spectrum management tools referred to above may
need to be deployed differently to promote competition and protect consumers.
This approachisin line with Co mR e g 6 sgic sitenticen to enable consumers
to choose and use communications services with confidence.

Strategic intention: Consumer Protection

Goal 2.1: ComReg identifies and understands consumer harms.

Figure5: Go a | 2.1 of QQeMREeagtdtonic Qodnthunications
Strategy Statement
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2.38 Inthatregard, ComReg continually tracks end-user usage trends (see ComReqg
Quarterly Reports) and has completed various market research and forecasting
in order to inform future spectrum management activities. For example:

1 Mobile Consumer Experience survey 2019 (see ComReg Document
19/101);

1 Connectivity Survey (See ComReg Document 21/30);

1 Impact of Covid-19 on consumer use and perception of
telecommunications services (see ComReg Documents 20/107, 21/06,
21/42); and

1 ComReg Technology Survey (see ComReg Document 21/32b).

2.39 The following points have particular spectrum management implications:

1 The Mobile Consumer Experience Survey highlighted several key issues
and concerns with regard to mobile connectivity including:

o inside the home is where consumers (c. 65%) mostly use their
mobile phone for voice and data services;

o the incidence of experiencing service issues in the house for
calls/text and data (33%) is higher than the same service issues
that occur outside the home (17%);

0 Voice calls remain an important service for consumers, with 93%
using their mobile phone to make traditional voice calls using
telephone numbers;

o the main outdoor service issues across all types of consumers
(rural and urban) relate to voice calls; and

o rural consumers experience higher rates of service issues
regardless of location with higher levels of service issues arising in
the home or part thereof (i.e. indoors).

1 The Impact of Covid-19 Surveys highlighted consumer perception of
mobile connectivity during the Covid-19 pandemic including:

o 3in 4 of surveyed consumers strongly value being able to access
and use their mobile phone during the ongoing Covid-19 pandemic
(similar to “Sept 620 Il evel s)

0 69% of surveyed consumers used their mobile phone service to
work from home/work remotely (including tethering) since 1st of
March 2020; *

24 ComReg Document 21/42 1 Impact of Covid-19 on consumer use and perception of
telecommunications services - Survey Q1 2021
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0 87% of surveyed consumers believe that their mobile phone
service for voice calls service is adequate to allow them to carry
out work related activities while at home; and

0 79% of surveyed consumers believe that their mobile phone for
data / internet access service is adequate to allow them to carry
out work related activities while at home. #*

1 The volume of mobile data traffic is increasing, for example in 2020 mobile
data increased by 44% compared to 2019°°, and mobile data increased
by 103% in Q1 2021 when compared to Q1 2019.7° In addition, mobile
voice services account for 84% of total voice traffic in Ireland.?’

1 The increase in mobile data traffic is also reflected intermsofc ons umer s 0
average mobile phone usage per day. For example, a consumer may
spend on average of 30 minutes per day on making/receiving traditional
mobile call compared to 130 minutes per day on activities requiring MBB
(e.g. emailing, social media, internet-based applications for voice calls,
streaming TV apps and video-on-demand, streaming music and browsing
general websites).”®

2.40 Inresponse to the information received, ComReg completed the following work
streams to (a) inform future spectrum award proposals, (b) provide additional
consumer information and (c) improve the connectivity experience for
consumers:

1 On 18 December 2020, ComReg published its response to consultation
and Decision on the Multi Band Spectrum Award for the 700 MHz Duplex,
2.1 GHz, 2.3 GHz and 2.6 GHz Bands (see ComReg Document 20/122
and Multi Band Spectrum Award webpage);

T Publ i $mpreving donnectivity in Ireland T Challenges, solutions and
actionsa (see ComReg Document 18/103);

T Commi ssi oned aMedtingGohstnmeshh e@dominect iovity N
by Frontier Economics (see ComReg Documents 18/103a and 18/103b);

T Commi ssi oned akutre [dabite Consehbtieitd in Ifelandoi by
Oxera Consulting with Real Wireless (see ComReg Documents 18/103c
and 19/124f);

T Commi ssioned a nCobverpga bligasohse ahd dpectrum
awardsoby DotEcon (see ComReg Documents 18/103d and 19/124b);

25 Mobile data traffic was 539,697,814 GB in 2019 and 778,683,589 GB in 2020.

26 Mobile data traffic was 116,076, 000 GB in Q1 2019 and 236,390,000 GB in Q1 2021.
2l ComReg Quarterly Key Data as of Q1 2021.

28 Slide 51 of Document 19/101.
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1 in response to the extraordinary situation presented by COVID-19,
ComReg consulted upon and put in place three licensing frameworks (with
the consent of the Minister?® *°) for the temporary assignment of spectrum
rights in the 700 MHz Duplex, 2.1 GHz and 2.6 GHz Bands.*' ** ComReg
determined that the temporary assignment of spectrum rights of use was
necessary as the ability to make or receive voice calls and access services
over the internet (particularly indoors) was likely to be of significant
importance and a key priority for consumers during the COVID-19
Situation;** ** and

1 Made available the Outdoor Mobile Coverage Map - a solution to provide
consumers with a visual (geographic-based) means of presenting
predicted mobile outdoor coverage throughout Ireland, through the use of
an interactive website*°.

2.41 This approach is also consistentwi t h ComRegds strategic i
users have widespread access to high-quality and secure communications
networks, services and applications, specifically Goal 3.2 of the ECS Strategy
Statement.

Strategic intention: Connectivity and Network Resilience

Goal 3.2: Utilisingther egul at ory tool kit Com
connectivity and/or incentivise infrastructure rollout.

Figure 6: Go a | 3.2 of CQiaREetoonic Qobnhdnications
Strategy Statement

2.42 Regulated entities should be fully cognisant of their obligations, comply with
them and have an internal culture of comp
that regulated entities are pro-active in ensuring their own compliance, for
example, with the conditions that attach to radio spectrum licences issued by
ComReg. ComReg encourages operators to have robust internal controls to
prevent and detect non-compliance.

29 The Minister for Communications, Climate Action and Environment.

30 The Minister for the Environment, Climate and Communications.

31 COVID-19: Temporary Spectrum Management Measures | Commission for Communications
Requlation (comreg.ie)

%2 ComReg's current MFCN workplan includes a work item on COVID-19 temporary spectrum

management measures to consider whether it would be appropriate to put in place a further

temporary ECS licensing framework beyond 1 October 2021. See ComReg Document 21/87

33 gov.ie - Speech of the Taoiseach, Leo Varadkar TD, Post Cabinet Statement, Tuesday 24 March
2020 (www.gov.ie)

34 Working from home during COVID-19 (citizensinformation.ie)

35 See https://coveragemap.comreg.ie/map
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243 In meeting its strategic intention regarding compliance and enforcement,
ComReg actively monitors the radio spectrum° to ensure that it is being used
in compliance with relevant regulations and authorisations and will intervene
where appropriate.

2.44 ComReg publishes an annual report to inform interested parties of its radio
spectrum compliance and enforcement activities, the relevant legal framework,
and to provide information on existing and/or new compliance requirements.

Strategic intention: Compliance and Enforcement

Goal 4.1: Regulated entities are pro-active in ensuring their own
compliance.

Goa | 4. 2: Coompliarg® and enforcement activities are
conducted using fair and objective processes and are targeted and
prioritised appropriately.

Goal 4.3: ComReg has an effective set of powers to incentivise
compliance and effectively monitor and enforce.

Figure7:Goal s 4.1, 4.2, and -2023FlearbnicCo mRe g6 s
Communications Strategy Statement

2.45 ComReg recognises the need to engage with different stakeholder groups and
interested parties. This engagement takes several forms, including forums,
formal consultation®’ and publication of proposals on its website. This is
consistent with ComRegbés strategic intention to
relevant regulator as expressed in Goal 5.3 of the ECS Strategy Statement.

2.46 ComReg continuously engages with a range of regulatory bodies at an
international level, including other European administrations, the Radio
Spectrum Policy Group ( RSPG06 Y, the ITU and the CEPT with the purpose of
contributing to radio spectrum management regulatory policy discussions and
inputting to regulatory decision making in an international setting. In some
instances, ComReg has taken leadership roles in these bodies, in recognition
of its standing as an expert-led and knowledge-driven regulator. International
collaboration facilitates the development of an open and competitive
environment in which innovation, creativity and competition can thrive.

36 For example, ComReg undertakes market surveillance of products, radio frequency interference
investigations, radio spectrum monitoring and compliance and enforcement activities.

8 ComReg Document 11/34 i ComReg Consultation Procedures i published 6 May 2011

%8 The Radio Spectrum Policy Group (RSPG) is a high-level advisory group that assists the European
Commission in the development of radio spectrum policy i https://rspg-spectrum.eu/
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2.47 This approach is consistentwi t h ComRe g6 s s ttorcantrileuggitoc 1 nt e
and learn from the best practices of others and devote considerable resources
to understanding the regulatory analyses and decisions made by its
international colleagues.

Strategic intention: Organisation

Goal 5.3: ComReg is proactive on engagement with a range of
stakeholders

Goal 5.4: ComReg contributes to and learns from international best
practice.

Figure8: Goal s 5.3 and 5. 4 -2028BEle&cotonRegd6s 2021
Communications Strategy Statement
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Chapter 3

3 Review of the 2019-2021 Strategy
Period

3.1 In this chapter, ComReg reviews its 2019-2021 Strategy Statement and
associated work plan, as set out in Chapter 5 of Document 18/118), using the
following broad categories:

T
)l
T
)l
T
)l
T
il
T

T

C o mR e gpéctrum management function (i.e. programmatic work);
Mobile and Fixed Communications Network (MFCN) services;
Broadcasting services;

Terrestrial Fixed services;

Licence-Exempt Short Range Devices (SRDs) (including loT);
Satellite Services;

Business Radio services (including PPDR and PMSE);

Radio Amateur services;

Aeronautical, Maritime, Scientific Services; and

Defence Forces use of spectrum.

3.1 Co mRe ggrammatic spectrum management work

3.2 In section 5.2.1 of Document 18/118, ComReg identified the following
programmatic work items for the period 2019 i 2021.

Continue to issue licences for wireless telegraphy in accordance with the
1926 Act and the regulations associated with each licence type;

Continue to conduct market surveillance on items being imported to the
State through customs;

Continue to conduct surveys of transmission sites to assess compliance
with licence conditions;

Continue to monitor compliance and take enforcement action where
appropriate;

Continue to investigate radio interference, giving appropriate priority to
cases that have safety-of-life implications;
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vi. Continue to publish an annual report detailing activities in respect of
market surveillance, investigations of radio interference and enforcement
action;

vii. Continue a programme of measurement of NIR and publication of
surveys on Siteviewer as appropriate;

viii. Continue to promote Test and Trial Ireland and the benefits of using
Ireland as a location to test or trial wireless products and services in a
real world environment;

ix. Assist the DECC in the transposition of the EECC, and implement same
as appropriate; and

X. Consult on potential deployment of LoRa technology in the 900MHz
Band.

3.1.1 Licensing

3.3 Figure9presentst he total number of radio spectru
licences) in Ireland over the past 6 years, and highlights that the demand for
licences generally continues to grow, in the main for fixed point-to-point radio
links ( Af i xed r Asdof3® Juhe 20,she humber of licences totalled
20,121 representing a moderate 13.1% increase in the six years since 30 June
2015.

Number of live licences 2015-2021
25000

20000
PMSE

15000 B Point-to-point
®m Radio Amateur
10000 Others
m Business Radio
5000 o | N

m Aircraft Radio
. A A A EEEE

2015 2016 2017 2018 2019 2020 2021

Figure 9: Number of live licences 2015-2021
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3.4

While licences are issued for a wide variety of purposes some radio spectrum
licences are more in demand than others. Fixed radio links licences remain the
most in demand licence type and there has been a 16.6% increase in the
number of fixed radio links in Ireland over the past 6 years. As of 30 June 2021,
there were 14,256 fixed radio links licences, representing circa 70.9% of all live
licences. Fixed radio links are used mainly by fixed and mobile operators,
broadcasters, and utilities to provide transmission capacity and networks, and
to provide redundancy and back-up for other networks.

Number of live fixed radio link licences for the
period 2015 to 2021

16000
14000

12000 - et
10000
8000
6000
4000
2000
0

2015 2016 2017 2018 2019 2020 2021

Figure 10: Number of live fixed radio link licences for the period 2015 to 2021

3.5

3.6

3.7

Licences for business radio, aircraft radio and radio amateurs are the next most
voluminous licence type. As of 30 June 2021, there were 4,522 live licences for
these services, representing circa 22.5% of all live licences. The number of
aircraft radio licences granted has increased by 16% since June 2015.
However, this has been somewhat offset by a continuing decline in the number
of business radio licences which has fallen by 10.4% over the same period. The
number of radio amateur licences has increased to 2,014 licences in June 2021,
an increase of 13.8% on 30 June 2015.

The remaining 6.6% of radio licences cover a variety of licence types including
the 3G and Liberalised Use licences (which facilitate the provision of mobile
services), trunked mobile radio and air traffic services and land-based maritime
services licences (which facilitate the safe operation of air and sea transport).

While licences for mobile wireless broadband represent a small proportion of
the total licences issued by ComReg, they are nonetheless responsible for a
| arge proportion of ComRegbs radio
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3.1.2 Monitoring, compliance and enforcement

3.8 ComReg is also responsible for monitoring, compliance and enforcement of the
1926 Act and relevant legal obligations arising from the Electromagnetic
Compatibil Ftgnd( ARMCIO?) E q u i“‘p Direatives, dsfi RE 0 )
transposed into national law, within the State

3.9  Such activities include:
1 random surveys of transmission sites for compliance with licence
conditions regarding non-ionising radiation;
1 investigation of harmful radio interference to licensed operators;

1 enforcement action, including the execution of search warrants and
subsequent prosecutions in respect of unlicensed use of the radio
spectrum; and

1 market surveillance of products, including compliance checks on items
being imported to the State through cooperation with Customs.

3.10 In the strategy period under review ComReg conducted a public consultation**
42 on the categorisation and classification of Radio Spectrum Interference
Complaints.

3.11 The previous classification system placed an undue emphasis on the identity of
the complainant rather than the impact the reported interference had on the

compl ainantdés ability to provide service.
other things, by placing emphasis on the nature and impact of the reported
interference and the compl ai navicesds abi |l it

3.12 A new classification system, based on three Case Types, has since been
introduced along with revised complaint response times as shown in Table 1
below.

39 Directive 2014/30/EU of the European Parliament and of the Council of 26 February 2014 on the
harmonisation of the laws of the Me mber States relating to electromagnetic compatibility.

0 Directive 2014/53/EU of the European Parliament and of the Council of 16 April 2014 on the
harmonisation of the laws of the Member States relating to the making available on the market
of radio equipment.

41 See ComReg Doc. 19/108

42 See ComReg Doc. 20/62
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Case Type Response Time

Type A Immediate #3
Type B 5 working Days
Type C N/A

Table 1: Radio frequency interference case types and associated response

times

3.13 ComReg established the Spectrum Intelligence and | nvest i gSdd)i ons

3.1.3

3.14

3.15

3.16

Operators Forum ( At he Fio 2Ql9n oThe Forum aims to deepen
engagement between ComReg and licensees by discussing topics of shared
interest and future trends. The Forum met in September and December 2019
and was attended by a wide range of stakeholders including the mobile network
operators, 2rn**, An Garda Siochana and Tetra Ireland. Government
restrictions imposed as a result of COVID-19 has restricted the Forums ability
to convene but ComReg remains committed to hosting further meetings of the
Forum once it is in a position to do so.

RLANS

In Ireland MET Eireann currently operates two meteorological radars in the
5470 - 5570 GHz frequency band, one in Dublin and one in Shannon, that are
used for weather forecasting purposes. Harmful interference to meteorological
radars caused by non-compliant RLANs operating in the 5 GHz Band is a
Europe wide issue that is being addressed by CEPT and ADCO RED.

During the 2020 i 2021 operating year, ComReg engaged extensively with
MET Eireann to identify how both parties can best co-operate to address the
on-going harmful interference issues arising from non-compliant RLAN
equipment adversely affecting the radars at both Shannon and Dublin airports.

In this regard a methodology for the measurement identification of non-
compliant RLAN equipment interfering with the radars was agreed. These
measurements are taken periodically by Met Eireann to measure and identify
non-compliant RLANSs interfering with their radars. This information is then
forwarded to ComReg.

“ComRegb6s hours of work are 9:00 am to 5.30 pm,

onanfion cal l basi so.
44 RTE Transmission Network, trading as 2rn
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3.17 In parallel, ComReg has also engaged extensively with wireless internet service
providers (WISP) and their industry representatives to raise awareness of the
requirements for the use of RLAN in Ireland and the impact that non-compliant
RLAN equipment has on MET radars.

3.18 ComReg has produced an infographic, as shown in Figure 11 below, which sets
out the technical conditions attached to the operation of 5 GHz RLANS in
Ireland. In addition, ComReg has compiled a register of WISPs providing
services in the 5 GHz Band.

3.19 ComReg uses this register, among other things, to remind services providers
of their obligations, provide details of RLANs found to be causing harmful
interference to meteorological radars and require service providers to confirm
to ComReg that they have checked with equipment to ensure that it is operating
correctly.

3.20 To date approximately 20 RLANSs that had been causing harmful interference
to the radars at Dublin and Shannon have been identified and the interference
removed with the assistance of WISPs, bringing about an immediate
improvement in the operation of the MET radars.

3.21 This workstream has also served to highlight the extensive use of the 5 GHz
Band by companies providing CCTV services.

3.22 ComReg plans to engage with the Private Security Authority*> ( FSA0 and
other relevant parties in the 2021-2022 work period with a view to educate and
make aware of the obligations on users in this Band in much the same way as
has been successfully undertaken with the WISPS.

4> The Private Security Authority is the statutory body with responsibility for licensing and regulating
the private security industry in Ireland. The PSA is an independent body under the aegis of the
Department of Justice.
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| 1

Figure 11: 5 GHz WAS/RLAN Requirements

3.23 Since the publication of the 2019-2021 Strategy Statement ComReg has
published two further Spectrum Intelligence and Investigations Annual Reports
(ComReg Documents 19/86“° and 20/79*") detailing its activities in respect of
Spectrum  Monitoring, Radio Frequency Interference Investigations,
Compliance and Enforcement and the Market surveillance of products.
Interested parties are directed to these publications for detailed information in
respect of same.

6 https://lwww.comreg.ie/publication/spectrum-intelligence-investigations-annual-report-2018-2019
47 https://lwww.comreg.ie/publication/spectrum-intelligence-and-investigations-annual-report-2019-
2020
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3.1.4 Non-lonising Radiation Monitoring

3.24

3.25

3.26

Non-l oni sing Radiation (ANI RO) emi sani ons
important matter. ComReg requires, as a condition of a General Authorisation
as well as of various Wireless Telegraphy licences, that operators of
transmitting stations ensure that their installations comply with the NIR emission
limits specified in the latest guidelines published by the International
Commission on Non-lonising Radiation Pr ot e ct i o n“. (nfaddfiod,|irRP 0 )

f

2019 t h e functi ons of Environment al Prote

expanded to cover public exposure to non-ionising radiation in the
electromagnetic spectrum®’, and the Health and Safety Authority is the body
responsible for occupational exposure to NIR°,

In 2003, ComReg commenced its Programme of Measurement of Non-lonising
Radiation, which entails annual audits of compliance by operators with their
General Authorisation/Wireless Telegraphy Licence conditions relating to NIR.
Each annual audit involves surveying a sample number (circa 80) of sites and
transmitter types (including 2G, 3G, 4G and 5G mobile telephony, radio and TV
broadcast, wireless broadband etc.) countrywide. To-date, over 1,400 such
individual site surveys have been conducted and emissions measured at all
surveyed sites, without exception, have been found to fall well below the
ICNIRP limits for general public exposure to NIR.

Results of all site surveys undertaken by ComReg are summarised and
published in quarterly reports which are available at
https://www.comreg.ie/publications/. Copies of individual site survey reports
can be viewed on Siteviewer', an on-line map facility provided by ComReg,
which allows the public to view details of mobile phone base stations throughout
Ireland.

“8 ICNIRP is a body of independent scientific experts and is formally recognised as an official
collaborating non-governmental organization by the World Health Organization. For further
information see: www.icnirp.org.

49 https://lwww.epa.ie/our-services/monitoring--assessment/radiation/

0 See: http://www.hsa.ie/eng/Topics/Physical Agents/Electromagnetic Fields/

51 See http://siteviewer.comreq.ie/
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3.1.5 Test and Trial Ireland

3.27 lIreland has a capability and reputation for research and excellence in wireless
innovation and technology. Wireless technologies, in the form of new products
and services, are evolving to meet new communication trends. Developments
i n consumersoOd desire for ubi quitous <con
spectrum resources, future new efficient wireless systems and radio access
technologies, andtheso-cal | ed &6l nternet of Things an
innovation in radio spectrum use.

3.28 Test and Trial Ireland®? enables entrepreneurs, researchers and developers to
test or trial wireless technologies quickly and at a low cost in a wide variety of
frequency bands in Ireland. The number of test and trial licences granted since
2015 is shown in Figure 12. The reduction in the number of test and trial
licences applied for and licensed during 2020 may have been a result of the
Covid-19 pandemic.

3.29 Having regard to future trends, including the increased demands for advanced
mobile services and potential impact of development including the internet of
things (filoTo) and 5G, ComReg i allretandmmi t t e
for the benefit of new and returning Test and Trial Ireland clients.

Test and Trial licences granted during the
period 2015-2021
40
35
30
25

20
1
| ‘ll
0

2015 2016 2017 2018 2019 2020 2021

o o o

Figure 12: Test and Trial licences granted during the period 2015-2021

52 See https://www.testandtrial.ie/
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3.2 MFCN services

330 Mobil e and Fixed Communi cati onisuefdplaywor k (
an important role in the lIrish telecommunications sector. The most recent
statistics published on **GuomBRa qmdredlandoah | i ne |
the end of Q1 2021.:

1 there were 7,180,054 mobile subscriptions in total - up 6.6% from the
previous year i which included:

0 5,217,230 mobile voice and data subscribers - up 1.9% from the
previous year;

o 333,075 mobile broadband subscribers - up 3.9% from the previous
year; and

o 1,630,749 M2M subscribers - up 25.9% from the previous year;

1 the mobile penetration rate>* was 104.8% % - up 1.7% from the previous
year;

1 mobile data volumes continue to rise, increasing by 33.6% in the year to
reach 236,390 Terabytes; and

1 there were nearly 69,562 fixed wireless subscribers - up 30.6% from the
previous year - with associated data volumes in Q1 2021 of 62,190
terabytes I up 117.3% from the previous year.

3.31 The recent increases, as noted above, in mobile subscriptions and volume of
data traffic on mobile and fixed wireless networks can be seen in Figure 13 and
Figure 14 below respectively which show relevant data for the period since Q1
2021.

53 https://www.comred.ie/industry/electronic-communications/data-portal/tabular-information/

54 Excluding mobile broadband and M2M.
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3.32 MFCN services are provided using a variety of licence types issued by ComReg
uding the fAliberalised useod |licences
3G |licences and dAli ber aGHzsBal, useo

i ncl
Bands ,

~

Al i beralised useod Band;@VIDdStenmpararytElearon®. 6

Communications Services (ECS) licences in the 700 MHz and 2.1 GHz Bands,
and Spectrum Lease licences.
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3.33 User demand for mobile data traffic has increased significantly in recent years
and forecasts predict further increases in mobile traffic (see chapter 4). Such
increases in end-user demand will likely result in increased demands for
spectrum. In that regard, ComReg carried out a number of activities during the
period 20191 2021 aimed at enabling this demand to be met, most particularly

via.

T

334 ComRegbds work plan for the MFKQCIIvagto:V I

Vi.

the finalisation of the award decisions, procedures and rules on the multi-
band spectrum award for spectrum in the 700 MHz Duplex, 2.1 GHz, 2.3
GHz and 2.6 GHz Bands which is currently progressing®;

the liberalisation of the 2.1 GHzBandand t he i ssue of

licences; and

the issue of COVID-19 temporary ECS licences in the 700 MHz and 2.1
GHz Bands®®, noting that this came about due to the extraordinary
circumstances that arose from March 2020 onwards and was not foreseen

in ComRegb6s work plan before then.

Develop and finalise its multi-band award proposals for the release of
spectrum rights for the provision of wireless broadband (both mobile and
fixed broadband) services, and implement same;

Take appropriate administrative measures arising from the adoption of
Decision (EU) 2018/637 - which amends Decision 2009/766/EC - to
enable the deployment of M2M technologies in the 900 MHz and 1800
MHz frequency Bands;

Implement relevant EC harmonisation decisions in the Bands for MFCN
in support of next generation terrestrial wireless systems;

Engage with the relevant stakeholders with a view to obtaining greater
clarity on national policy on the use of the different portions of the 700
MHz Band in Ireland and, in particular, for PPDR;

Monitor developments in the 1.4 GHz Band for MFCN and consider the
current and future use of the Band in Ireland;

Publish non-conf i denti al i nformation regardi

programme of mobile networks in Ireland;

55 https://www.comreg.ie/industry/radio-spectrum/spectrum-awards/proposed-multi-band-spectrum-

award/

56 https://www.comreg.ie/industry/radio-spectrum/spectrum-awards/covid-19-temporary-spectrum-

management-measures/
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vii. Continue to measure the performance of all new makes and models of
mobile handsets that become available on the Irish market for both voice
and data on a regular, ongoing basis;

viii. Consider how to best establish the aggregate effect of building materials
on signal propagation including collaboration with other research bodies;

ix. Continue to liaise with MNOs to gather network architecture data for the
generation of coverage prediction maps and make these available on the
consumer section of ComRegds website;

Xx. Consider administrative matters conc
divestment commitments in relation to the acquisition of Telefonica by
Hutchison at the appropriate time;

xi.  Continue to work with relevant parties to ensure the orderly and timely
transition by existing FWALA licensees in the 3.6 GHz Band to enable
services to be provided by the winning bidders in the award, in
accordance with the transition rules of the award;

xii.  Monitor the progress of the developments in respect of 5G with a view to
making a portion of the 26 GHz Band available, if and when it is required;
and

xiii. Consider other means of monitoring MNO compliance with their
coverage obligations noting its work plan item to generate mobile
coverage maps for publication on its website.

3.35 These work plan items, and the additional work item on Covid-19 temporary
ECS licences, are briefly discussed below

3.2.1 COVID-19 Temporary ECS licences

3.36 In early 2020, governments around the world introduced a suite of public health
measures to tackle the spread of COVID-19. In Ireland, as people began to
work and school from home, there were significant changes to the normal traffic
levels and patterns on the electronic communications networks, including
mobile networks, with operators taking various steps to optimise their networks.

3.37 Figure 15 below illustrates the change in data traffic volume on the mobile
networksdur i ng COVI Di Q2 d)Zompacd t 2 (pre-COVID-19
(Q4 6 1 9 a n dWhileedata wolen)es were increasing prior to COVID-19, the
rate of i ncrease accel eduatd thelintrbduation of Q1 6 2 0
COVID-19 measures and the increased need to access a range of essential
and non-essentail services over the internet. However, while data volumes
continue to increase (which also occurred pre-COVID), the rates of growth have
returned to pre-Covid levels in line with the relaxation of restrictions.
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Figure 15: Mobile Data Growth®’

3.38 ComReg worked with industry to best manage the situation and, since the onset
of the COVID-19 pandemic, has taken a number of steps to ease network
congestion. This has included the implementation of three consecutive six-
month Temporary ECS Licence frameworks®® for the temporary assignment to
MNOs of additional spectrum rights in the 700 MHz and 2.6 GHz Bands and
liberalised spectrum rights in the 2.1 GHz Band.

3.39 Six separate temporary spectrum licences covering the overall period from April
2020 to 1 October 2021 have been issued to each of the three mobile network
operators (MNOs) -Met eor Mobil e Communications Li
Il rel and (Hut chinson) Limited (A31 RLO)
(AVodafoneod) .

3.40 These temporary spectrum rights have been used to provide additional mobile
network capacity to support the increased voice and data traffic demands from
consumers, arising from9méasure&SSover nment 6s

5" Taken from ComReg Document 21/88.
58 (1) From 8 April 2020 to 7 October 2020, (2) from 8 October 2020 to 1 April 2021 and (3) from 2

April 2021 to 1 October 2021.
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3.41 On 31 August 2021, the Irish government published its strategic approach for
addressingCOVID-19 going forward fiReframing the
recovery and °rBasedon theraceént pobjjcthealth advice and the
rates of uptake being achieved by the vaccination programme, the strategy sets
out that the transition to the future state of managing COVID-19 should make a
final significant shift in approach in October 2021°°.

3.42 ComReg is currently considering whether a further COVID-19 temporary
licensing framework is required beyond 1 October 2021°*.

3.2.2 Multi-Band Spectrum Award 2021

3.43 During the 2019 7 2021 time-period, ComReg consulted on and finalised its
decisions for the award of long-term spectrum rights of use in the 700 MHz
Duplex, 2.1 GHz, 2.3 GHz and 2.6 GHz Bands. This is termed the Multi-Band
Spectrum Award 202%0) A MBSA

3.44 Specifically:

1 ComReg issued four consultations on its detailed award proposals and
procedures in Documents 19/59R, 19/124, 20/32 and 20/56;

1 On 18 December 2020, ComReg finalised its response to consultation and
decisions on the award in Document 20/122 and Decision 11/20 (see
Chapter 10 of Document 20/122);

1 On 14 January 2021, an appeal of the Decision 11/20 was lodged by
Three Ireland (Hutchison) Limited and Three Ireland Services (Hutchison)
Limited. This is noted in Document 21/04R. The lodging of this appeal
does not, in itself, affect the taking effect of Decision 11/20 or steps being
taken to implement it;

1 On 16 April 2021, ComReg published the Information Memorandum (or
t he Al Mo) for t he MBSA 2021MQ. Thisn Co mF
commenced the award process. The IM details the processes and
procedures that ComReg is employing to implement Decision 11/20.

9 See https://assets.gov.ie/197018/ee93451c-2c67-4ead-ad2b-bas5fb38bfce2.pdf

0 Based on the criteria of at or close to 90% of people 16 or over being fully vaccinated in the coming

weeks, and having regard to the incidence and behaviour of the disease at that time, the Government

will remove further statutory restrictions in respect of events and activities from 22 October 2021.

61 See ComReg Information Notice i Document 21/74 - https://www.comreg.ie/publication/covid-19-
potential-further-temporary-ecs-licensing-july-2021-update-and-next-steps-in-considering-any-
further-temporary-licensing-framework

62 All documents relevant to the MBSA2021ar e available on ComRegdbs website
https://www.comreg.ie/industry/radio-spectrum/spectrum-awards/proposed-multi-band-spectrum-
award/
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3.45

3.46

3.47

Table 17 of the IM sets out an indicative timeline for steps in the MBSA
2021;

T On 28 May 2021 two sets of Wireless Tel egr aphy ( AWTO0) re

associated with the MBSA 2021 were made. Among other things, these
regulations provide for:

othe granhhdarngl iosfediluseo | i cBamddoe s

existing 3G licensees;

othe granting of Ai nGHzBandforBIRlgana c e s O

o thegrantingofil i berali sed useo |icences f

700 MHz, 2.1 GHz, 2.3 GHz and 2.6 GHz Bands in accordance
with the outcome of the MBSA 2021.

ComReg is currently progressing the steps set out in the IM and awaiting the
judgment of the appeal.®?

As noted in ComReg Document 20/122, spectrum awards, and particularly
those suitable for the deployment of mobile and wireless broadband services,
are very important events which occur only every few years and which have
economy-wi de i mpact. ComRegds p% kavei, anorg
other things, promoted effective competition including new market entry, and
facilitated the rollout of existing and new services, including 4G and 5G, to the
benefit of Irish users.

The MBSA 2021 award is a very important one and its progress will enable
licensees to make long-term capital expenditure decisions as well as being an
important aspect of general economic and social development in Ireland given
that:

T it will lead to improved network coverage and capacity, with significant
economic benefits;

91 it will likely result in significant cost savings for existing network operators
that secure spectrum in the award; and

spect

T it is central to meeting the European

Action Plan, a strategic initiative which concerns all stakeholders, private

3SeeComReg Spectrum Awards webpage for any wupdates on
appeal, available at www.comreg.ie

54 The last major award was in 2017 for the 3.6 GHz band, a 5G candidate band, and before that in
2012 for the 800 MHz, 900 MHz and 1800 MHz bands. See:

1
f

3.6 GHz band award webpage - https://www.comreg.ie/industry/radio-spectrum/spectrum-
awards/3-6ghz-band-spectrum-award/; and

2012 MBSA webpage - https://www.comreg.ie/industry/radio-spectrum/spectrum-
awards/multi-band-spectrum-award-2012/.
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and public, small and large, in all Member States, to meet the challenge
of making 5G a reality®.

3.48 In addition, pursuant to Article 1 of Decision (EU) 2017/899°, Ireland is obliged
to nall ow the useo of the 700 MHz Band by
roadmap for the 700 MHz Band®’ envisaged an award process commencing in
Q1 2021.

3.2.3 Adoption of Decision (EU) 2018/637 to enable the deployment
of M2M technologies in the 900 MHz and 1800 MHz

3.49 In section 4.2 of Document 18/118, ComReg noted that M2M communication
and the IoT are widely considered to be applications with significant growth
potential and that some M2M/IoT technologies are designed to operate in the
spectrum bands assigned to MFCN.

3.50 In that regard, ComReg highlighted the adoption on 20 April 2018 of the
European Commission Implementing Decision (EU) 2018/637°, which
amended Decision 2009/766/EC®° and set out harmonised technical conditions
for 10T in the 900 MHz and 1800 MHz Bands. ComReg identified the
Implementation of Decision (EU) 2018/637 as a work plan item for the 2019 to
2021 strategy period and intended to implement the Decision within the 2021
calendar year.

351 ComReg notes that the Eur opeamComditerimlmi SSsi on
currently considering a draft EC Implementing Decision’’ to repeal and replace
Commission Decision 2009/766/EC’* to update the technical framework for the
900 MHz and 1800 MHz frequency Bands. Therefore, ComReg intends to
implement the new draft EC Implementing Decision once it has been adopted
by the European Commission in H1 202277,

3.2.4 Implement EC harmonised decisions for spectrum bands

®European Commi ssi on, @5 GhttAsc/ecieargpa.dv/Mdigital-gingle-av ai | abl e at
market/en/5g-europe-action-plan

66 See https://eur-lex.europa.eu/legal-content/en/TXT/?uri=CELEX%3A32017D0899

67Seegov.ie-1 r el an d 6l Roadhmp dn the Wse of the 700MHz Freguency Band (www.gov.ie)

68 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32018D0637&from=EN

69 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32009D0766&from=EN

0 Draft Commission Implementing Decision on harmonisation of the 900 MHz and 1800 MHz
frequency bands for terrestrial systems capable of providing electronic communications services in
the Union and repealing Decision 2009/766/EC i https://circabc.europa.eu/ui/group/af096568-9b95-
4bb2-84db-45b307b06a22/library/91093950-7a37-4966-ad31-7f89582e22cf/details

T Amended by Commission Decisions 2011/251/EC and (EU) 2018/637. The last amendment
addresses harmonised technical conditions for the Internet of Things.

2 Given these circumstances, ComReg does not intend to implement Decision (EU) 2018/637
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suitable for MFCN

3.52 As set out in Annex 6 of this document, a number of EC harmonised decisions
were recently adopted for spectrum bands suitable for MFCN. These relate to:

the 900 MHz and 1800 MHz Bands (Decision (EU)2018/637);

the 1.4 GHz Band (Decision (EU)2018/661);

the 2.1 GHz Band (Decision (EU)2020/667);

the 2.6 GHz Band (Decision (EU)2020/636);

the 3.6 GHz Band (Decision (EU)2019/235); and

the 26 GHz Band (Decision (EU)2020/590 and (EU)2019/784)).

= =2 4 A4 A -2

3.53 For all the above decisions ComReg updated the radio frequency plan for
Ireland’® to designate the above spectrum bands in accordance with the
relevant EC Decision(s).

3.54 For the 1.4 GHz Band, 2.1 GHz Band, 2.6 GHz Band, 26 GHz Band as well as
other relevant bands including the 700 MHz Band, ComReg also consulted
upon the making available of these bands in various consultation process
including the MBSA 2021 consultations, the 26 GHz 5G Band study, and the
fixed links consultation.

3.55 For the 3.6 GHz Band, the 3.6 GHz licences were amended in 2020 to take
account of the parameters in the Annex to Decision (EU)2019/235.

3.56 In relation to the 900 MHz and 1800 MHz Bands see Section 3.2.3 above.

3.57 The 700 MHz Guard Bands and the Duplex Gap In the MBSA 2021 process,
ComReg obtained clarity on the 700 MHz Duplex portion of the 700 MHz Band,
where after obtaining expert advice from LS Telcom on BB-PPDR’* and
consultation on same, ComReg decided to include the full 2 x 30 MHz of the
700 MHz Duplex in the MBSA 2021 award (See Documents 20/122).

3.58 In relation to the other parts of the 700 MHz Band (i.e. the 700 MHz Guard
Bands and the 700 MHz Duplex Gap), ComReg will continue to engage with
stakeholders in the coming strategy period to obtain clarity on this use, noting
that Decision (EU)2016/687 provides for various uses, including:

“Document 20/58R2, fARadi ooFrequency Plan for |

74 @ublic Protection and DisasterRe | i ef ( PPDR) radi o c¢ o mapplioationsat i
used for public safety, security and defence used by national authorities or relevant operators
responding to the relevant national needs in regard to public safety and security including in
emergency situations;
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T Suppl ement al d@©6,wireless aukio Rrayréarbnie dpking and
Speci al Events ( AP M&himejto-Maqhi peame n(th M2 Mo
radio communications’’ and Broadband Public Protection and Disaster
Rel i efPPDORB B

3.59 In relation to BB-PPDR, during the period of the previous strategy statement
ComReg engaged with the Office of the Government Chief Information Officer
( A OGC la@loigsued an information notice on spectrum for BB-PPDR
(Document 20/98), published 14 October 2020 (see Section 3.7.4 below for
further detalil).

3.2.5 Monitor developments in the 1.4 GHz Band and consider
current and future use of this band

3.60 As noted above, the current and future use of the 1.4 GHz Band was monitored
and considered by ComReg in various consultations including the MBSA 2021
consultations and the fixed links consultation.

3.61 In those consultations, ComReg noted that:

1 The future use of the 1.4 GHz Band was considered in the MBSA 2021
consultation process, where for the reasons set out in Consultation
Documents1 8/ 60, 19/ 59R and 19/124, ComRego
the 1.4 GHz Band (both the 1.4 GHz Centre Band and the 1.4 GHz
Extension Bands) should not be included in the MBSA 2021 award. This
preliminary view was also adopted in C
2021 as set out in Document 20/122; and

1 It would continue to monitor developments in the 1.4 GHz Band and may
provide additional clarifications during this review and following any final
Decision on MBSA 2021. The future award of the 1.4 GHz Band will be
determined by a separate consultation process, which would commence
following any final Decision and assignment of spectrum in relation to the
MBSA 2021 award.

5> Supplemental Downlink (SDL) represents downlink-only (i.e. unidirectional) base station transmission
for the provision of terrestrial wireless broadband electronic communications services.

“O6Wi reless audi o PMSE ceceagupmenmeedtfod transmiasiors of analague or
digital audio signals between a limited number of transmitters and receivers, such as radio
microphones, in-ear monitor systems or audio links, used mainly for the production of broadcast
programmes or private or public social or cultural events.

7" Machine-to-Machine (M2M) radio communications means radio links for the purpose of relaying

information between physical or virtual entities that build a complex ecosystem including the Internet
of Things; such radio links may be realised through electronic communications services (e.g. based
on cellular technologies) or other services, based on licensed or unlicensed use of spectrum
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3.62 Inthe coming strategy period, ComReg proposes to continue to monitor the 1.4
GHz Band and following the completion of the MBSA 2021 award, will consult
on the award of some or all of this Band’®.

3.2.6 Monitor 5G developments in the 26 GHz Band

3.63 The 26 GHz Band is one of the three pioneer radio spectrum bands’® identified
as being suitable for the deployment of
3250 MHz of spectrum in the 24.25 - 27.5 GHz frequency range. Its propagation
characteristics along with the large contiguous bandwidth potentially available
make the band suited for providing high-capacitywi r el ess br oadband
services over relatively small areas as well as the provision of point-to-point
radio links and other services such as Radio Astronomy
Expl oration Satellite Services (AEESSO0) .

3.64 To inform its considerations in relation to the future use of the 26 GHz Band,
ComReg commissioned a study of the 26 GHz Band in the context of potential
5G use by Plum Consulting and IDATE, which considered, among other things
the requirements to ensure the continued provision of existing services, as
appropriate, while also seekingtofacil i t at e WBB depl oyment s,
through the introduction of appropriate licensing framework(s).

3.65 In January 2021, ComReg published the Plum/IDATE study as Document

21/07a*° (it he 26 GHz Band 5G Studyo) along wi

Notice (Document 21/07)%* and invited comments from interested parties on the
matters discussed in the study.

3.66 The key findings set out in the 26 GHz Band 5G Study include that:

1 there is little usage of the band internationally or in Europe as there is
limited demand to use the band due to business case uncertainty;

1 an international harmonised approach to releasing the 26 GHz Band for
WBB ECS is not evident i again driven by business case uncertainty;

8 Noting that EC Implementing Decision (EU) 2018/661 allows for certain situations where partial

award may be appropriate.

2 The other two pioneer bands are the 700 MHz Band (694-790 MHz) (the duplex portion of which
forms part of the MBSA 2021 award) and the 3.6 GHz Band (3.4-3.8 GHz), for which ComReg
awarded rights of use in 2017.

80 ComReg Document 21/07a, i26 GHz B a n d- AStedy BytPlmh ¥onsulting and IDATE
regarding the futur e,263aeuary 2021t avalabl2 & wvatamrdg.éen d o

81 ComReg Document 21/07, i26 GHz Ban d- As@Bdy Byt RluchyConsulting and IDATE
regarding the future use of the 26 GHz Band i Information Noticeg 26 January 2021, available at

www.comreg.ie
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1 the potential demand in Ireland does not indicate a significant or urgent
requirement to award spectrum in the band; and

1 any approach adopted requires sufficient flexibility for ComReg to cater
for any future demand for 5G services, that may occur (horizontally or
vertically) while also appropriately protecting incumbent services.

3.67 In February 2021, ComReg received ten submissions to the 26 GHz Band 5G
Study from interested parties and, in May 2021, published non-confidential
versions of these submissions in Document 21/47%°. These submissions, in
combination with the study, will help inf
steps for the band.

368 Annex4provides a summary of respondent sé Vvi ew
findings and recommendations of the study, and a brief overview of
developments related to 26 GHz Band since the publication of the study.

3.69 ComReg is further considering the 26 GHz Band 5G Study, along with the views
of interested parties expressed in the consultation responses as part of its
deliberations for this proposed strategy for managing the radio spectrum for the
periord2 022 to 20240.

3.70 Inthat connection, interested parties who wish to comment further on the above
matters, are invited to submit their views in response to this consultation. Please
see Chapter 6 for details on how to submit comments.

3.2.7 Drive testing of mobile networks

3.71 In order to monitor mobile network licence compliance, ComReg conducts a bi-
annual drive test programme which was most recently conducted during winter
2019 by Advanced Wireless Technologies Gr

3.72 During 2019 ComReg issued a report on the results of the summer 2019 drive
test ©2 and during 2020 issued a report on the results of the winter 2019 drive
test®.

3.73 Due to the world-wide COVID-19 pandemic and subsequent Government
Public Health restrictions, ComReg with the agreement of AWTG has
suspended this work. ComReg plans to recommence this work shortly.

82ComReg Document 21/47, fi Nn-Confidential Submissions to Documents 21/07 and 21/07a i
Submi ssi ons t pl13Hay2021 availabte iatovwvd.comreg.ie
83 ComReg Document 1 9/ 9A7s,s efs s ment of Mobile Network Operators
Obligations (Coverage) Summer 201960, 24 Sept ember wWw.todtegiavai l abl e at
8 ComReg Do c u meAssessiedt/ofIM®hile Network Operators Compliance with Licence
Obligations (Coverage) Winter20196, 12 Mar c h 2a0wav@.comgiai | abl e
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3.2.8

3.74

3.75

3.76

Mobile handset testing

Several factors affect the quality of mobile connectivity that a user experiences
at any given location. Most of these factors vary over time and by location. One
factor that can impact connectivity from a mobile user perspective, is the mobile
handset.

ComRegb s@im is to allow users to understand the factors that affect the
connectivity experience, including those introduced by mobile handsets.

During 2019 ComReg issued a report of the results of mobile handset
performance (data)®® and mobile handset performance (voice)®®. This report

summar i ses t he overall average of t
measurement scenarios.

3.77 During 2020 ComReg issued a report of the results of mobile handset
performance (date)®’. This report noted that the overall average values of the
Total Isotropic Sensitivity (i T 1)®S measurement surpass the GSMA TIS
recommendation values across all the technologies and frequency bands.

3.2.9 Building Materials

3.78 The combined effect of use of more heat-efficient building materials and a great
increase in overall mobile voice and data traffic has contributed to a
deterioration in perceived quality of indoor mobile performance in many homes.
Underscoring this, ComReg 2017 Mobile Consumer Experience survey®® found
that i d e t aioniinalre reception quality of the callwhil e at h o me
was the most frequently cited service issue experienced by respondents who
had had a service issue in the past month.

8 https://www.comreg.ie/publication/mobile-handset-performance-data-2

86 https://www.comreg.ie/publication/mobile-handset-performance-voice-2

87 https://www.comreg.ie/publication/mobile-handset-performance-data-3

88 Total Isotropic Sensitivity (f T1 S0) i s a measurement of a mobile

signal and maintain connection with a base station.
89 https://www.comreg.ie/?dIm_download=mobile-consumer-experience-survey
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3.79 With this in mind, ComReg completed a project to quantify the effects of some

3.80

representative modern building materials on indoor radio signal performance.
To do this, ComReg obtained a range of brick, roof tile, window and insulating
materials used in contemporary lIrish building construction. A laboratory test
environment was established so as to test radio signal attenuation through a
sample of each of these materials to be measured over the typical mobile
network frequency ranges. The resulting attenuation measurements allowed an
assessment of the range of attenuations caused by different building materials
to be made. In carrying out the measurements, ComRegd sneasurement
methodology was firstr evi ewed by Queends Unive

In 2018, ComReg published AThe Effe
Per f or faviiah erovided commentary and conclusions on the effect of
building materials on radio attenuation. In summary the building materials which
caused the most attenuation were those used in heat insulation (especially
those with one or more foil layers) and windows (especially triple-glazed
windows with aluminium or PVC frames). The roofing materials tested did not
contribute significantly to radio attenuation, while of the brick materials tested
only cavity blocks caused significant attenuation.

3.2.10 Outdoor Mobhile Coverage Map

3.81

3.82

3.2.11 Administrativematter s concerning the ECOS

3.83

The outdoor mobile coverage map®* allows consumers to assess the level of
outdoor mobile coverage they might reasonably expect to experience in their
own localities or other. Amongst other things, this information helps consumers
make an informed choice regarding their connectivity requirements.

During 2019 and 2020, 5 updates to the outdoor mobile coverage map were
published®”. These and future updates will continue to allow consumers to
assess the level of outdoor coverage they might reasonably expect to
experience.

divestment commitments in relation to the acquisition of
Telefonica by Hutchison

During the 2019 -2021 period, ComReg observes that no action was required

regarding the administratt ve matt er s concer nivesgnernth e

commitments in relation to the acquisition of Telefonica by Hutchison.

9 https://www.comreg.ie/publication/the-effect-of-building-materials-on-indoor-mobile-performance
91 https://www.comreg.ie/outdoor-mobile-coverage-map/
92 See https://coveragemap.comreg.ie/map
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384 Noting that the ECOs spectrum divestment
any time prior to 1 January 2026°, ComReg proposes to maintain this work
item in the coming strategy period.

3.2.12 The 3.6 GHz Band

3.85 In document 18/118, ComReg stated that it intended to continue to work with
relevant parties to ensure the orderly and timely transition by existing FWALA
licensees in the 3.6 GHz Band to enable services to be provided by the winning
bidders in the award, in accordance with the transition rules of the award.

3.86 Since the completion of the 3.6 GHz award in 2017°*°> ComReg has actively
engaged with Winning Bidders and Existing Licensees to develop and
implement appropriate Transition Plans. ComReg has placed particular
importance on areas where Winning Bidders have sufficiently developed plans
to roll-out new services.

3.87 ComReg has also encouraged Winning Bidders and Existing Licensees to
engage and develop mutually agreeable Transition Plan Proposals, which
ComReg would then consider with a view to finalising a Transition Plan. To
date,onesetof Local i sed Tr allBso has been develapadsand( fi
implemented, being those required for the transition by Imagine
Communicatons | rel and Limited (Al magineo) frorl
to Vodafone.

3.88 In April 2019, Vodafone submitted its final Transition Plan Proposal to develop
LTPs for the rollout of new services across ten sites using 3.6 GHz Band
spectrum previously held by Imagine under the FWALA licensing scheme.
ComReg consulted on the proposal, and on 25 June 2019, ComReg

i mpl emented LTPs for Vodafonedbds rollout
required Imagine to complete all relevant Transition Activities by 5 November
2019.

3.89 Upon receipt of a joint request from Imagine and Vodafone, ComReg extended
the relevant Commencement and Transition dates and all Transition Activities
were expected to be completed by 2 February 2020. Due to the Covid-19
pandemic, those Transition Activities were suspended by the agreement of both
parties. ComReg continues to engage with Imagine and Vodafone to determine
when they will restart their Transition Activities in line with the LTPs.

99 m6992 4894 3.pdf (europa.eu)
9 https://www.comreg.ie/industry/radio-spectrum/spectrum-awards/3-6ghz-band-spectrum-award/
9% https://www.comred.ie/industry/radio-spectrum/spectrum-awards/3-6-ghz-band-transition/
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Transition Activities by Existing Licensees

3.90 Progress has also been made in the orderly transition of the Existing Licensees
from the 3.6 GHz Band, including:

T eeNasc £ireann Teoranta (O6Enetd), Light
Lightnet), PermaNET, Ripplecom Communications Ltd and Western
Broadband Networks Ltd (trading as WestNet) have all completed their
transition from the 3.6 GHz Band,;

91 Eir currently holds a 3.6 GHz Band Transition Unprotected Licence
( TULO Yo use 28 MHz of 3.6 GHz Band spectrum in one Transition
Ser vi c eTSAM.)E ia 3.6 @Hz Band TUL will expire on 31 July 2022
and cannot be renewed.

1 Imagine has migrated from 54% of the TSAs originally licensed under its
3.6 GHz Band Transition)afhasteduceddsd Li ce
spectrum usage by 40% in the remaining TSAs licensed under its current
TPL.

3.91 The Wireless Telegraphy (3.6 GHz Band Licences) Regulations 2016°° specify
that any TULs granted by ComReg shall expire on 31 July 2022. Therefore, Eir
must complete its transition activities by that date.

Winning Bidders

3.92 Significant progress has been made in the orderly transition of the 3.6 GHz
Band and this progress has facilitated the commencement of spectrum rights
for all new 3.6 GHz Band licensees to varying degrees:

1 On 1 September 2018, ComReg commenced 100% of the Lots won by
Imagine;

T On 1 September 2020, ComReg commenced 100% of the Lots won by
3IRL;

1 As of 9 September 2021, ComReg has commenced 97% of the Lots won
by Meteor;

1 As of 9 September 2021, ComReg has commenced 79% of the Lots won
by Dense AirlrelandLi mi t ed (fAiDense Airo); and

1 As of 9 September 2021, ComReg has commenced 77% of the Lots won
by Vodafone. For 2% of Vodafonebs Lot s
offered to commence those Lots in July 2018 but this was declined by
Vodafone.

% S.I. No. 532 of 2016
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3.93 ComReg will continue to engage with Winning Bidders and Existing Licensees
in order to develop and implement appropriate Localised Transition Plans in line
with the principles of the Transition licensing framework. Additionally, ComReg
will commence Lots for Winning Bidders as they become available following the
completion of any necessary Transition Activities.

3.94 ComReg will continue to publish its annual 3.6 GHz Band Transition Progress
Reports until such time as all transition activities have been completed.®’

3.6 GHz Band Spectrum Lease Licences

3.95 To date ComReg has issued seven 3.6 GHz Band Spectrum Lease Licences
to Imagine for the lease of 3.6 GHz Band Spectrum from Dense Air, Meteor,
3IRL, and Vodafone.

3.96 Further information on those 3.6 GHz Band Spectrum Lease Licences can be
found at https://www.comreg.ie/industry/radio-spectrum/licensing/search-
licence-type/spectrum-lease-licences/

3.2.13 Other means of monitoring MNO compliance with coverage
obligations

3.97 As part of MBSA 2021, ComReg consulted on the measuring and monitoring of
coverage obligations for the 700 MHz Band.

3.98 Following careful consideration of the submissions received in response to
Documents 19/59R and 19/124, ComReg set out in paragraphs 8.119 to 8.120
of its Decision, Document 20/122, the principles by which it will measure and
monitor coverage obligations in the 700 MHz Band following the completion of
MBSA 2021.

3.2.14 Updated Memoranda of Understanding

3.99 Ireland utilises Memoranda of Understanding (MoU) between regulators to
facilitate the use of the radio spectrum resource in at national borders.

97 Previously published 3.6 GHz Band Transition Progress Reports:
1 3.6 GHz Band Transition Progress Report 20191 ComReqg 19/115
1 3.6 GHz Band Transition Progress Report 2020 1 ComReqg 20/117
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3.100 On the 1 May 2020 ComReg agreed an updated land mobile MoU®® with Ofcom
(UK)®°. This MoU covers the bands used for the provision of public mobile
service and was updated to include new technologies such as New Radio (NR)
(5G) parameters across various bands.

3.101 On the 4 August 2021 ComReg and Ofcom (UK) agreed a MoU covering the
use of the scanning telemetry band in the UHF Frequency Range 456.9875 -
458.5 MHz / 462.4875 - 464.0 MHz. This MoU facilitates frequency coordination
between Ireland and the United Kingdom for Scanning Telemetry Networks.

3.3 Broadcasting services

3102 ComRegbds work plan items f othe periabde201B ¥
2021 was to:

i. Assist the Department of Communications, Climate Action and
Environment (DCCAE)'?°, RTE and 2rn'%* as appropriate in facilitating
the migration of Digital Terrestrial Television (DTT) services from the 700
MHz Band by 4 March 2020;

ii. Continue to manage and oversee the cost recovery mechanism for the
migration of DTT services below the 700 MHz Band,;

iii. Continue to engage in the international coordination of broadcasting
transmitter stations;

iv. Issue and amend DTT, Digital Sound Broadcasting (DSB) and Analogue
Sound Broadcasting (ASB) broadcasting licences as requested in line
with the broadcasting licensing framework; and

v. Provide advice as required to DCCAE and DTCAGSM'°? as required, in
relation to spectrum for broadcasting services'®:.

3.103 Regarding points (i) and (ii) above:

f RTE successfully migrated its DTT services from the 700 MHz Band on 4
March 2020;

99 The Office of Communications - https://www.ofcom.org.uk/
100 Now known as DECC

oadc as

A 2rnodo means RTE Transmission Network DAC (trading a:

102 The Department of Tourism, Culture, Arts, Gaeltacht, Sport and Media
103 For example, the government has previously signalled an intention to revise the Broadcasting Act
2009, ComReg will assist DCCAE staff as appropriate.
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§ The final payment to RTE in relation to the cost recovery mechanism was
made by DTCAGSM (Broadcasting formally transferred from DCCAE) in
Q4 2020 (November); and

3.104 In relation to bullets (iii), (iv) and (v) above, this work continues and will be
carried over in this strategy period.

3.105 Further, ComReg observes that RTE ceased operation of its Digital Audio
Broadcasting (DAB) services on 31 March 2021. Consequently, there are
currently no DAB services offered in Ireland.

3.4 Terrestrial Fixed Services

3106 A Radio Link (or AFixed Linko) is a wirel

information between two or more fixed locations using electromagnetic
waves'’*. Radio Links can provide an alternative or a complement to copper
cables or fibre. They are used for a variety of applications, including backhaul
for mobile network base stations, distributing TV signals from studios to
broadcast transmitter sites, providing direct voice or data connection to end
users and connecting nodes within private or corporate communication
networks.

3.107 Radio Links are currently operated in Ireland under three different licensing
models:
1 Individual Fixed Links Regime'®;
f 26 GHz National Point-to-Point Block Regime'’®; and

1 Licence-exempt Radio Links'®’,

3.4.1 The Individual Fixed Links Regime

3.108 The individual Fixed Links regime is governed by the S.I. No. 370 of 2009 i
Wi reless Tel egraphy (Radi o Link Licence
Regul at iwhila stie) associated Guidelines document'*® provides
information on the technical requirements for Fixed Links, the licence
application process; and licensing information.

104 Fixed Links in the context of this review refers to Fixed Wireless Services, such as voice or data
traffic, delivered by Fixed Links between specified geographic locations. Fixed Service is defined by
the I nternational Tel ec o mmdioocommunitatiom servidenbetween ( il TUO) as
specified fixed points.

105 hitp://www.irishstatutebook.ie/eli/2009/si/370/made/en/pdf

106 http://www.irishstatutebook.ie/eli/2018/si/158/made/en/pdf

107 hitps://www.comreg.ie/publication-download/permitted-short-range-devices-in-ireland-3

108 hitps://www.comreg.ie/media/dim _uploads/2017/06/ComReg-0989R2.pdf
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3.109 ComReg currently grants two types of individual Fixed Link licences:

1 Point-to-Point'®® ( AP0 ) F i xke dare ltypically used within
telecommunications core networks, a broadcast contribution and
distribution links. Such links may also be used as small cell backhauling
within local access networks to connect access points such as Radio
LocalAr ea NetAWMO)k hditb,spots and cells to t

1 Point-to-Multipoint*® ( ANPP 0 ) Fixed Links are nor ma
access networks, enabling network operators to provide services without
the need to install conventional cables. A P-MP network topology provides
a communication route (on a single radio channel for each sector) from
one central point to several terminals where users are located. Each user
location may be served directly from the central location or via one or more
radio repeaters.

3.110 During the 2016 - 2021 period, the demand for P-P links continued to grow and
there were 14,256 live fixed P-P licences as of 30 June 2021 as shown in Figure
16. However, the demand for P-MP licences continues to decline with 22 live
licences'** on 30 June 2021 as shown in Figure 17. The notable decrease for
P-MP licences during the 2018-2019 operating year was due to the ESB
cancelling a number of their P-MP licences.

Live Point-to-Point Links at Year End 30 June

14500 14256
14000 13639
13500
(5]
—
S 13000
s 12556 12510
S 12500 12238 12336
=
12000
11500
11000
2016 2017 2018 2019 2020 2021
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Figure 16: Live Point-to-Point Fixed Links at Year End 30 June

109 A wireless system connecting two fixed geographic locations.

110 A wireless system connecting more than two fixed geographic locations

11120 P-MP live licences are for spectrum rights of use in the 2 GHz band and 2 P-MP live licences in
the 28 GHz band.
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Live Point-to-Multipoint Licences at Year End 30
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Figure 17: Live Point-to-Multipoint Licences at Year End 30 June
3.4.2 Review of Current Work Items

3.111 Inits 2019-2021 Strategy Statement, ComReg identified the following spectrum
work items for radio links:

1 Review the technical guidelines to enable longer fixed link path lengths
with lower modulation and availability requirements;

1 Examine the opening of new frequency bands for fixed radio links; and

1 Review the current fixed radio link licensing regime, which would include
considering the future use of certain frequency bands and the current fixed
radio link regulations**?.

3.4.3 Review of the Fixed Radio Links Licensing Regime

3.112 In 2020, ComReg commenced a project to review its Fixed Radio Links
licensing regime and associated frequency bands incorporating the three work
items identified above ( A" The Fi xed L% nks Reviewo).

3.113 On 9 November 2020, ComReg published its preliminary consultation
document ( A Co MR204.09'0d )c u aoeainpanying consultant®
report (AComReg D 6. uThe rprielimin2r /canBu@afion
document and accompanydomsigleredconsul tantés r e

112'S.1. No. 370/2009 - Wireless Telegraphy (Radio Link Licence) Regulations, 2009

113 https://www.comreg.ie/media/2021/05/Action-Plan-Ye-300621-Update-as-at-14-May-2021.pdf
114 https://www.comreg.ie/publication/review-of-the-fixed-radio-links-licensing-regime

115 https://www.comreg.ie/publication/consultants-report-fixed-links-bands-review
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1 the existing and potential use cases (i.e. those with the potential to evolve
and/or emerge over the foreseeable future) for the current Fixed Link
Bands, and potential use cases for the Candidate Bands in Ireland;

1 recent trends in demand for all use cases identified nationally and
internationally and forecast the likely demand for each use case over the
foreseeable future in Ireland; and

1 the need for any of the Fixed Link Bands and/or Candidate Bands to be
made available for, or reallocated from, some or all of the use cases
identified.

3.114 The Fixed Links Review is a multi-year project and the next consultation stage
(including the responses to the preli mi
is due for publication in Q3 2021 wherein ComReg intends to consider amongst
other things:

1 The submissions received in response to ComReg Documents 20/109
and 20/109A,;

1 Consideration of new frequency band for fixed radio link applications;

1 A review of the technical guidelines for fixed radio links;

1 The design of a future licensing framework for fixed links that best
provides for efficient assignment and use in each of the frequency bands;
and

1 A consideration of methodologies, including the current one, to set fees
for fixed links including an evaluation of their relative strengths and
weaknesses in ensuring the efficient assignment and use of the radio
spectrum.

3.4.4 Fixed Radio Links Annual Reports

3.115 ComReg published its first Fixed Radio Link Annual Report (ComReg document
19/89'%) in 2019. This was followed by a subsequent report in ComReg
document 20/93''" in 2020.

3.116 The purpose of the Fixed Radio Links annual reports is to provide the most up
to date information regarding the licensing of fixed radio links granted under S.I.
370 of 2009.

3.117 The Fixed Radio Links annual reports set out amongst other things the:

1 background of fixed radio links deployment in Ireland;

116 hitps://www.comreg.ie/publication/fixed-radio-links-annual-report-for-2019
117 hitps://www.comreg.ie/publication/fixed-radio-links-annual-report-2020
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1 the licensing regime for fixed radio links in Ireland;

i current demand and trends for individual fixed radio links licences across
all the frequency bands;

1 related ComReg work items; and
1 CE P T8 current fixed service work programme.

3.118 ComReg has received positive feedback from stakeholders regarding the
publication of these reports and is happy to continue to provide its annual fixed
links report.

3.4.5 Availability of Fixed Link Data on eLicensing

3.119 In 2020, ComReg introduced a frequency band usage checker and a mapping
graphical u s e r i nt er f aitseslLicénBirg Webside togrovide more
information to applicants to assist them with their network planning.

3.120 The purpose of the checker is to enable applicants to view the number of links
by band and bandwidth within a 1km, 5km or 10km radius of a proposed site
before applying for a licence (Figure 18).

Frequency Band Usage Check

Select a Band and Spacing value, and a search area with a centre point and radius. The resulting list will include all
licences using a channel in the selected Band within the search area.

D Lo (Mhz)  Hi (Mhz)  Plan Mhz Minimum Capacity
Band: 15 14500 15350 1TTU-R F.636-3 v Spacing®: 2g 34 Mh/s v
Centre Coordinates: 312425 Easting 233235 Northing Search Radius (km): 10
*Mote: For 80GHz, Channel Spacings 250MHz and 500MHz are repeated due to variation in FDD/TDD operation. The output will be the same for each
CY Search
Channel Spacing (MHz) Site A (MHz) Site A [ ocation Site 8 (MHz) Site B Location
1 28 14935 E317634 N223382 14515 E321377 N229383
1 28 14935 E317043 N223846 14515 E315950 N232604
2 28 14543 E318498  N240959 14963 E315346 N257985
2 28 14963 E301700 N222900 14543 E213300 N235000
3 28 14571 E315598 N233468 14991 E317618 N223060
3 28 149901 E307041 N225142 14571 E307717 N236068
5 28 15047 E317634 N223382 14627 E305589 N226900
6 28 14655 E306692 N238039 15075 E290700 N237850

Figure18. ComRegds Frequency Band Usage Check

118 https://www.cept.org/
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3.121 The mapping GUI allows applicants to view the location and direction of
licensed links at sites prior to submitting an application for a fixed link licence
(Figure 19). This information can be particularly useful in determining which
frequency bands and geographic locations may be suitable for a potential fixed
radio link, or where there may be potential congestion.

m
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Dunshaughlin

intail

=+
dare

- Edg Nicklow
S Curragh Edge Wicklow Grovet I
e s : Mountains gl
E: Delgany
Google National Park gany

Newbridge

Map data 2021 Terms of Use

Figure19:Exampl e of ComRegbés Frequency Band Usa

3.122 The availability of fixed link information on eLicensing has been well received
by applicants and ComRegwilc ont i nue t o devel op elLicens
website during the 2022-2024 period.

3.5 Licence-Exempt Short-Range Devices

3123 Shor t Range De wdicupg a rangaidd ReQuency bands ranging
from very low frequencies (kHz) to microwave frequencies (GHz). Due to their
low power and localised usage, SRDs are generally regarded as having a low
capability of causing interference. This is confirmed by extensive compatibility
analysis studies which consider all the existing systems in the bands being
considered. Consequently, SRDs have generally been made exempt from the
need for individual licences, subject to compliance with certain technical
conditions.

3.124 SRDs include devices such as inductive applications, model control, road
transport and traffic telematics (ARTTTO)
field di sturbance and Doppl er apparat u:
microphones, and wireless localareanet wor ks ( AWLANsO) .
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3.125 SRDs complying with the requirements set out in ComReg Document 02/71, as
amended, may be operated without the need for an individual user licence in
Ireland. Such requirements include that all SRDs operate on a non-interference
and non-protected basis, and that all SRDs placed on the Irish market comply
with the RE Directive.

3126 The I nternet of Things (filoTo) refers to
(such as people and machines) capable of gathering and sharing information.
Many current 0T deployments, such as Sigfox and LoRa, fall into the category
of SRDs and operate in the licence-exempt frequency ranges. Other loT
technologies, include NB-IOT or LTE-M.

3.127 It is widely expected that the deployment of IoT, including Intelligent Transport
Systems (ATSY and machine to machine (iVi2ZM9, will increase over time and
that this will impact economic growth and social development.

31286ComRegds wor k pHxemptShodt-RabhgeebDewei ces (ASRDs
period 2019 7 2021 was to:

1 Continue to facilitate the use of SRDs in Ireland in line with international
harmonisation measures and revise ComReg Document 02/71R in a
timely manner following EC and ECC harmonisation updates to facilitate
the introduction of new SRDs;

1 Monitor the outcome of CEPT studies on the feasibility of extending the
use Radio Local Area Networks (fRLANSsQ to the 59251 6425 MHz Band
for the provision of WBB services; and

T Monitor, contribute to and promot e I
position in relation to 10T.

3.129 In April 2020, ComReg published Revision 12 of Document 02/71 on the
permitted short-range devices in Ireland. A summary of the amendments is
listed below:

1 Implementation of Decision (EU) 2019/1345 - this included among other
things, updates to non-specific devices, medical implants, Transport and
Traffic Telematics devices in the 76-77 GHz Band and Wideband Data
Transmission devices in the 57-71 GHz Band; and

1 Implementation of Decision (EU) 2019/785 - EU Decision on the
Harmonisation of radio spectrum for equipment using ultra-wideband
technology.
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3.130 In November 2020, the CEPT adopted and published ECC/DEC (20)01 on the
harmonised use of the frequency band 5945-6425 MHz (6 GHz Band) for
Wireless Access Systems including Radio Local Area Networks (WAS/RLAN).
In July 2021, the European Commission also published its Implementing
Decision of (04)08 on the harmonised use of radio spectrum in the 5 945-6 425
MHz frequency band for the implementation of wireless access systems
including radio local area networks. ComReg published Revision 13 of
document 02/71**° in July 2021 implementing that decision.

3.5.1 LoRatechnology in the 900 MHz Band

3.131 In ComReg Document 18/118, ComReg outlined its intention to consult on
potential deployment of LoRa'*° technology in the 900MHz Band. However, and
since that time, non-specific short-range devices (including LoRa devices) can
now operate on a licence-exempt basis in Ireland in the frequency ranges 862-
874.4 MHz and 915-919.4 MHz. This removed the need for the intended
consultation.

3.132 As set out in ComReg Document 02/71R13, the frequency ranges 862-874.4
MHz and 915-919.4 MHz are designated for use on a licence-exempt basis by
non-specific short-range devices (including LoRa devices). Non-specific short-
range devices must operate in compliance with technical parameters as set out
in Table 1 of 02/71R13, as amended.

Satellite Services
Satellite communications provide a variety of applications such as:
1 Broadcasting services such as direct-to-home multichannel television and
satellite digital radio;
1 Satellite news gathering;

i Satellite broadband;

i Mobile and fixed telecommunications (satellite phones and
intercontinental telecommunications links);

1 Meteorological services; and

1 Space research, earth exploration service (EES) applications

119 hitps://www.comreg.ie/publication-download/permitted-short-range-devices-in-ireland-4

120 oRa 1 Long Range, low power wireless communications.
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