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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 onds (AComRego0) Dri ve Tes

Test o) carr i e2d Mayw022 &nd 3wvdelg 2022, by its contractor
Advanced WirelessTechnol ogi es Group Limited (AAWTG

2. The objective of the Drive Test is to assess each Mobile Network Operatoré s
( A MN émpliance 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 Hutoc®i son Limited (A31 HLO
1 Eircom Limited ( Eiro4) and

1 Vodafone Ireland Limited (fWVodafoned.

4, The Drive Test does not assess an end u s e qualisy of experience.
1 See:
T for Aliberalisedd rights of use in the 800 MHz, 900
Licenceodo or fALULO) : (LibemliséliUseandd®emratdre licenges m thd y
800 MHz, 900 MHz and 1800 MHz Bands) Regulations 2012 (S.I. 251 of 2012);

T for 3G rights of wuse i n tWielesg Tekdrapiyhird Generation( A TGL 0) :
and GSM Licence) Regulations, 2002 and 2003;

T for | iberalised rights of us ethéWirelesheleqaphy OThiiHz band
Generation and GSM Licence (Amendment) and Interim Licensing) Regulations 2021 (S.I 265 of
2021) and the Wireless Telegraphy (Further Temporary Electronic Communications Services
Licences) (No. 4) Regulations 2022 (S.l. 138 of 2022).

2 Noting that 3IHL holds two sets of licences. In this report, the original set of 3IHL licences are referred to
as A3l HL No. 10 and the former Three | rreferedtdasSer vi ce
Ai31 HL No. 20.

3 In 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.

4While 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 | aatidn@alsPrimary and
Secondary (N) road network, including all towns thereon and Motorway sections.
The route is approximately 5,500 km long.>

6. 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.

7. Drive Test measurements are performed from a vehicle containing a computer-
controlled measuring s st nwh(ificBhe nacchtnsa raksi mg
matching a European Telecommunications St a
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.

8. It is also important to recognise that the Drive Test represents a snapshot of the
measurements ma d e o0 n a netwhbfl @dhe point in time during which the
test is conducted while the route is driven.

0. In addition to the Drive Test, ComReg has separately developed a nationwide
outdoor mobile coverage map8, 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 ( MVNOs0°)

1.2 Factors Affecting End-User Experience

10. Itis 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

5 See Appendix 2.

6 This 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.

73GPP TS 36.101

8 See here- https://coveragemap.comreg.ie/map

9 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 on the
basis of outdoor use.

11. For a better understanding of the factors that currently affect end-user experience,
ComReg has conducted research into the antenna performance of mobile
handsets when used for voice!! and data!? services. The results of the research
show a notable difference in performance, depending on the service i either voice
or data. Importantly, the research illustrates that mobile handsets perform
differently in areas where coverage is weak.

12. ComReg has 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 18/733). 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.  Afurther 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 minimum Signal 1andthdigherehe Gatathiowghp(ti SNRO )
the greater the SNR required.

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

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

12ComReg Document 20/121 7 Mobile Handset Performance (Data), December 2020:
https://www.comreg.ie/publication/mobile-handset-performance-data-3

13 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/

14 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 432920 97.97%
M <46 and >=40 5971 1.35%
<40and >=34 2062 047%
574 013%
<28and >=22 196 0.04%
<22and >=16 159 0.04%
<16 0 0.00%

Figure 1: Eir 7 900 MHz (2G (GSM))
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eceived Power [dBuv/m] [Time/s]

>=50 373075 85.17%
<50and >=44 40029 9.14%
<44 and >=38 16548 3.78%
| <38and»>=32 5699 1.30%
<32and>=26 1613 037%
<26and >=20 622 0.14%
<20and >=14 298 0.07%
<14 127 0.03%

Figure 2 :Eir i 900 MHz (3G (HSDPA/UMTS))
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Received Power {dBuV/m} [Time/s]
>=54 28800 32.08%
<54and>=48 9623 10.72%
<48and>=42 10968 12.21%

|<42and>=36 11831 13.18%
<36and>=30 11404 12.70%
<30and>=24 8992 10.01%
<24and>=18 5602 624%
<18 2569 2.86%

Figure 3: Eir i 2100 MHz (3G (HSDPA/UMTS))
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‘Received Power(dBuFoY [Times]

>=44

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

245108 56.74%
78684 18.21%
59492 13.77%
32915 7.62%
10980 2.54%
3074 0.71%
1744 040%

Figure 4: Eir i 800 MHz (4G(LTE))
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Received Power (dBuV/m) [Tirme/s] ‘

»=50 112380 27.19%
<50and >=44 45655 11.05%
<44 and >=38 53163 12.86%

| <38and>=32 55565 13.44%
<32and >=26 50026 12.10%
<26and >=20 40946 9.91%
<20 55574 1345%

Figure 5: Eir 1 1800 MHz (4G(LTE))
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{dBuV/m} [Time/s]

<54 and >= 48
<48 and >= 42

<36and >=30
<30 and >= 24
<24 and >=18
<18

66116 16.17%
36529 893%
43455 10.63%
50947 1246%
57110 13.97%
51283 12.54%
43751 10.70%
59661 14.59%

Figure 6: Eir 1 2100 MHz (4G(LTE))

Page 14 of 37



ComReg 22/82

2.2 3IHL No.1l: Coverage Maps

Received Power [dBuv/m)] [Time/s]

»=46 423560 95.85%
<46and »=40 12685 2.87%
<40and >=34 4114 0.93%

| <34and>=28 928 021%
<28and »=22 340 0.08%
<22and »=16 256 0.06%
<16 0 0.00%

Figure 7: 3IHL No.1 7 900 MHz (2G (GSM))
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Buv/m} [Time/s]

== 54 111794 35.00%
<54 and =48 38934 12.19%
| <48and >=42 38725 12.12%
|<42and >=36 36637 1147%
<36and >=30 29638 9.28%
<30and »=24 24866 7.78%
<24and >=18 21435 6.71%
<18 17425 545%

Figure 8: 3IHL No.17 2100 MHz (3G (HSDPA/UMTS))
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Received Power (dBuv/m) [Time/s]

»>=50 124963 30.01%
<50and >=44 55194 13.26%
| <44and >=38 62163 14.93%
<3Band>=32 60257 14.47%
<32and>=26 51440 12.35%
<26and >=20 33436 8.03%
<20 28917 6.95%

Figure 9: 3IHL No.17 1800 MHz (4G(LTE))
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Received Power {dBuv/m} [Time/s]

»=54 51119 14.62%
<54and >=48 27553 7.88%
<48and >=42 36961 1057%
| <42and>=36 44980 12.86%
<36and >=30 48643 13.91%
<30and >=24 47684 13.64%
<24and>=18 41066 11.74%
<18 51693 14.78%

Figure 10: 3IHL No.1i 2100 MHz (4G (LTE))
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2.3 3IHL No.2: Coverage Maps

Received Power [dBuv/m] [Time/s]

>=50 368444 84.12%
<50and ==44 43422 9.91%
<44 and »=38 18005 4.11%
~|<38and>=32 5291 121%
<32and>=26 1780 041%
<2band >=20 639 015%
<20and >=14 253 0.06%
<14 156 0.04%

Figure 11: 3IHL No.2i 900 MHz (3G (UMTS/HSDPA))
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Received Power {dBuV/m} [Time/s]

>=54 9471 19.39%
<54and>=48 4383 897%
<48and >=42 6637 13.59%

| <42and »=36 6773 13.86%
<36and >=30 6548 13.61%
<30and »=24 6458 13.22%
<24and >=18 5228 10.70%
<18 3254 6.66%

Figure 12: 3IHL No.2 i 2100 MHz (3G (UMTS/HSDPA))
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rL
Received Power(dBuv/m) [Time/s]

»=44 211719 50.73%
M <44 and >=38 74645 17.89%
<38and>=32 66918 16.03%
<32and>=26 41040 9.83%
<26and >=20 16623 3.98%
<20and >=14 4551 1.09%
<14 1857 044%

Figure 13: 3IHL No.2 i 800 MHz (4G (LTE))
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R e (dBuV/m) [Time/s]

»=50 55750 21.75%
<50and >=44 22713 886%
<44 and >=38 26171 1021%
| <38and>=32 29428 11.48%
<32and >=26 30728 11.99%
<26and >=20 33250 12.97%
<20 58298 22.74%

Figure 14: 3IHL No.2 i 1800 MHz (4G (LTE))

Page 22 of 37



ComReg 22/82

>=54 55600 14.19%
<54and >=48 30331 7.74%
<48and >=42 39447 10.07%

48567 12.40%
<36and >=30 51706 13.20%
<30and »=24 52296 13.35%
<24and >=18 47695 12.18%
<18 66053 16.86%

Figure 15: 3IHL No.2 i 2100 MHz (4G (LTE))
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2.4 Vodafone: Coverage Maps

Figure 16: Vodafone i 900 and 1800 MHz (2G (GSM))
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