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Disclaimer

This document is an Information Notice. Whilst all reasonable efforts have been made to

ensure that it and its associated documents contents are as complete, up-to-date and
accurate as possible, the Commission for Commt
or AComRego0) does not make any represerntatio
implied, in any of these respects, nor does it accept any responsibility for any loss,
consequential loss or damage of any kind that may be claimed by any party in connection

with this document or its contents, or in connection with any other information or document

associated with this document, and the Commission expressly disclaims any liability in

these respects.

Furthermore, the Commission does not make any representation or give any warranties,
express or implied regarding the use of any of the information contained herein by any
third parties, nor does it accept any responsibility for any loss, consequential loss or
damage of any kind that may be claimed by any party in connection with the use of this
document or its associated documents by third parties and the Commission expressly
disclaims any liability in these respects.
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1 Introduction and background

1. This document presents a summary of the results of the Commission for
Communications Regul ati onos (AComRego0) Drive Test.
between 29 November 2022 and 26 January 2023 by its contractor Advanced
Wireless Technologies GroupLi mi t ed (AAWT@Ge) Test o)

2. The objective of the Drive Test is to assess each Mobile Network Operatoré6 6§ i MN OO0 )
compliance with its coverage licence conditions across the 800 MHz, 900 MHz, 1800
MHz and 2100 MHz frequency bands'? as measured on the Drive Test route.

3. The MNOs are:
T Three I reland Hutc¥Wji son Limited (A31 HLO
1 Eircom Limited ( Eir6°) and
1 Vodafone Ireland Limited (fVodafoned.

4. The Drive Test does not assess an end u s e qualigy of experience.

1 For the time-period of this Drive Test, the following licences related to the use of spectrum rights of use
in 800 MHz, 900 MHz, 1800 MHz and 2100 MHz bands:
T for Aliberalisedd rights of wuse in the 800 MHz, 900
Licencedo or fALULOG): the Wireless Telegraphy (Liber a
800 MHz, 900 MHz and 1800 MHz Bands) Regulations 2012 (S.I. 251 of 2012);
T for 3G rights of wuse i n tWireles2Tel€geaphiHlErd Geaematdon ( A TGL 0 ) :
and GSM Licence) Regulations, 2002 and 2003;
T for Iliberalised rights of us etheé Wireleshelegzapy (ShottHz band
Term Electronic Communications Services Licences) Regulations 2022 (S.l. No. 484 of 2022)
and the Wireless Telegraphy (Liberalised Use and Related Licences in the 700 MHz Duplex, 2.1
GHz, 2.3 GHz and 2.6 GHz Bands) Regulations 2021 (S.I. No. 264 of 2021) as amended.
2Not e, while coverage obligati on gGliLicenc,dfvet@dtiresulismnd onl vy
the 2.1 GHz band are proxkided for each MNOb&6s net wor
3 Noting that for the time-period of this Drive Test 3IHL held two sets of licencesforfil i ber al i sedo ri gl
use in the 800 MHz, 900 MHz and 1800 MHz bands. In this report, the original set of 3IHL licences
are referred to as fA31 HL No. 1 & (Hatehidon)tLimiged lfcencesner Thr e e
are referred to as fA31I HL No. 20.
41n an e-mail of 17 September 2019, 3IHL confirmed to ComReg that, since the completion of its network
consolidation,al I 31 HL Subscriber I dentity &hssigonedes (ASI Ms o)
frequencies.
5While Meteor is the licensee, it trades as Eir.
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1.1 Drive Tests

5.

The Drive Test route covers the full length of | r e | aNatoréals Primary and
Secondary (N) road network, including all towns thereon and Motorway sections. The
route is approximately 5,500 km long.®

In this document, coverage on the Drive Test route is:

1 assessed in terms of the received field strength measured, as defined in the
relevant licence conditions, while the route is driven; and

1 contingent on the ability to place a call or to access services at the specific
location and time during the Drive Test using a standard handset.

Drive Test measurements are performed from a vehicle containing a computer-

controlled measuring syesméemwliBenabmar asna
matching a European Telecommunications

handset®. As such, the Benchmarking System is locked to each individual technology
in use by the licensee on the relevant frequency bands. It should be remembered that
the radio performance of many handsets differs at a location due to a variety of factors,
such as those outlined in section 1.2 below.

It is also important to recognise that the Drive Test represents a snapshot of the
measurements ma d e o n a netwMl & éhe point in time during which the test
is conducted while the route is driven.

In addition to the Drive Test, ComReg has separately developed a nationwide outdoor
mobile coverage map?, which is generated using a standard propagation model and
data provided by the MNOs. The outdoor mobile coverage map also includes data for
the mobile virtual network operators ( MiVNOso0 Y.

1.2 Factors Affecting End-User Experience

10.1t is not possible to fully account for the wide range of variables that can affect end-

user experience. In its licence conditions, ComReg sets minimum requirements for

6 See Appendix 2.
7This consists of the Nemo Invex Il benchmarking tool, connected to Samsung Galaxy S9 mobile

handsets and an FSR1 Multiband Scanner. Measurements are terminated at servers located in
Ireland.

8 3GPP TS 36.101
9 See here- https://coveragemap.comreg.ie/map
10 Service providers whose services are hosted by the MNOs. The MVNOs include: 48, GoMo,

Lycamobile, An Post mobile, Tesco Mobile, Clear Mobile and Virgin Media.
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mobile phone coverage, based on the relevant standards of European and
international bodies'!, assuming a certain level of handset performance and based on
outdoor use.

11.For a better understanding of the factors that currently affect end-user experience,

ComReg conducted research into the antenna performance of mobile handsets when
used for voice'? and data'® services. The results of Co mR e gedesrch show a
notable difference in performance, depending on the service 1 either voice or data.
Importantly, the research illustrates that mobile handsets perform differently in areas
where coverage is weak.

12.ComReg also conducted research into the radio propagation characteristics of

common building materials to determine how such materials affect mobile handset
signals in-building (see Document 18/73%%). Among other things, it was found that
building materials containing metals, such as foil-backed thermal insulation or
windows with metallic frames, can have a significant detrimental effect on the
propagation of radio waves into a building.

13.A further factor affecting the end-user experience is the type of mobile technology

being used (2G (GSM), 3G (UMTS), 4G (LTE), 5G etc)). Mobile technologies, such as
LTE, which provide the user with higher data speeds, require higher signal levels to
operate than traditional voice services. All digital modulation schemes rely on a
mi ni mum Signal to Nandthe higheathd data througHpwR, dhe
greater the SNR required.

11 For example, the 3GPP and ETSI standards for Users Equipment and Base Stations.

12ComReg Document 19/110 i Mobile Handset Performance (Voice), December 2019:
https://www.comreg.ie/publication/mobile-handset-performance-voice-2

13 ComReg Document 20/121 7 Mobile Handset Performance (Data), December 2020:
https://www.comreg.ie/publication/mobile-handset-performance-data-3

14 ComReg Document 18/73 i The Effect of Building Materials on Indoor Mobile Performance, August
2018: https://www.comreg.ie/publication/the-effect-of-building-materials-on-indoor-maobile-
performance/

15 Signal to Noise Ratio is a generic engineering term and is the ratio of the wanted signal to the
unwanted signal.
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2 Presentation of Results

14.The following maps provide a graphical representation of the field strengths measured
during the Drive Test and are categorised by MNO, then the technology and frequency
used.
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2.1 Eir: Coverage Maps

Received Power[dBuV/m] [Time/s]
>=46
<46and >= 40
<40and >=34

1<34and>=28

<28and >= 22 149 0.03%
<22and>=16 171 0.03%
<16 0 0.00%

Figure 1: Eir i 900 MHz (2G (GSM))
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Received Power [dBuV/m] [Time/s]
>=50 471054 88.32%
<50and>=44 41638 7.81%
<44and >=38 14369 2.69%
<38and >= 32 4172 0.78%
<32and >=26
<26and >=20
<20and >= 14
<14

000gle. Temctse. Aaportaman:

Figure 2 :Eir i 900 MHz (3G (HSDPA/UMTYS))
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Received Power {dBuV/m} [Time/s]

| >=54 14284 32.77%
<54and >=48 4800 11.01%
<48and >=42 5851 13.43%
<42and >= 36 5633 12.92%
< 36and >= 30 4729 10.85%
<30and >=24 3763 8.63%

| <24and >=18 3028 6.95%
<18 1496 3.43%

Figure 3: Eir i 2100 MHz (3G (HSDPA/UMTS))
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Re

>=44
<44and >= 38
<38and >=32
<32and >= 26
< 26and >= 20
<20and >= 14
<14

328631 62.92%
89719 17.18%
60205 11.53%
31396 6.01%
9232 1.77%
2263 0.43%
871 0.17%

Figure 4: Eir i 800 MHz (4G (LTE))
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Received Power (dBuV/m) [Time/s]
>=50 158418 33.17%
<50and >= 44 56891 11.91%
<44and >= 38 63990 13.40%
<38and>=32 62218 13.03%
<32and >=26 54215 11.35%
<26and >= 20 38298 8.02%
<20 43630 9.13% ..

Figure 5: Eir i 1800 MHz (4G (LTE))
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A Color Legends
d Power {dBuV/m} [Time/s]

>=54 94249 19.99%
<54and >=48 45152 9.58%
<48and >= 42 53659 11.38%
<42and >= 36 62423 13.24%
<36and >= 30 59879 12.70%
<30and >=24 55321 11.73%
<24and >=18 46559 9.88%
<18

Figure 6: Eir i 2100 MHz (4G (LTE))
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2.2 3IHL No.1l: Coverage Maps

Received Power{dBuv/mi [Time/s]
>= 46 525534 97.03%
<46and >=40 10924 2.02%

<40and >= 34 3482 0.64%
|<34and>=28 1084 020%
<28and>=22 365 0.07%
<22and >=16 256 005%
<16 0 0.00%

Figure 7: 3IHL No.17 900 MHz (2G (GSM))
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Received Power (dBuV/m) [Time/s]
>=50 165868 34.72%
<50and >=44 73547 15.39%
<44and >=38 71106 14.88%
<38and >=32 68302 14.30%
<32and>=26 48170 10.08%
<26and >=20 30513 6.39%
<20 20285 4.25%

Figure 8: 3IHL No.17 1800 MHz (4G (LTE))
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2.3 3IHL No.2: Coverage Maps

‘Received Power [dBuV/m] [Time/s]

<50and >=44
<44and >=38
| <38and>=32
<32and >= 26
<26and >= 20

Figure 9: 3IHL No.2i 900 MHz (3G (HSDPA/UMTS))
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Received Power(dBuV/m) [Time/s]

70110 13.87%
12948 2.56%
2956 0.58%
1115 0.22%

g
&

§
-3
-
§
R
A
p

<32and>=26 38848 7.68%

<26and >=20
<20and >= 14

< 38and >=32
<14

>=44

800 MHz (4G (LTE))

Figure 10: 3IHL No.2'7
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>=50 89024 30.14%
<S50and >= 44 31438 10.64%
<44and >= 38 36124 12.23%
| <38and>=32 35304 11.95%
<32and>=26 33361 11.30%
<26and >=20 30979 10.49%
<20 39131 13.25%

Figure 11: 3IHL No.2 7 1800 MHz (4G (LTE))
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2.4 3IHL'®; 2100 MHz Coverage Maps

Recelved Power {dBuV/m} [Time/s]

W>=54 10941 19.46%
M <54and >=48 4587 8.16%
<48 and >=42 5027
6651

M <36and >=30

M <30and >=24

Il <24and >=18
<18

Figure 12: 3IHL i 2100 MHz (3G (HSDPA/UMTS))

16 For the 2100 MHz band, 3IHL was issued with a single Short-Term ECS licence and a single MBSA2
Liberalised Use licenceand t he ter m ATBHTrHL 6 sa ppd@Meavit geads under these
licences.
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Received Power {dBuV/m} [Time/s]

>=54 81944

<54 and >=48 43476

<48 and >=42 53859
_<42and >= 36

<36and >= 30

<30and >=24

<24and >= 18

<18

Figure 13: 3IHL i 2100 MHz (4G (LTE))
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2.5 Vodafone: Coverage Maps

6031 1.11%
2701 0.50%

613 0.11%
451 0.08%
28 0.01%
0 0.00%
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Received Power [dBuV/m] [Time/s]
>=50
<50and >= 44
<44and >=38
| <38and>=32
<32and >=26
<26and >=20
<20and >=14
<14

i dea 03553 Torvachiee_Maver

Figure 15: Vodafone 1 900 MHz (3G (HSDPA/UMTS)
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36193 31.64%
<54and>=48 13525 11.82%

<48and>=42 14764 12.91%
<42and>=36 16209 14.17%
<36and>=30 13799 12.06%
| <30and>=24 9793 8.56%
<24and>=18 6258 547%
<18 3849 3.36%

Figure 16: Vodafone i 2100 MHz (3G (HSDPA/UMTYS))
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Figure 17: Vodafone i 800 MHz (4G (LTE))
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