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Overview

Monopoles are a type of telecommunications mast used to transmit mobile phone signals. Unlike
traditional mobile phone towers, monopoles have a slim profile and compact design, requiring less
ground space to install. This means they can be especially helpful for providing coverage in urban or
space-limited environments.

The transmitting antennas are located towards the top of the monopole and in general the
monopole will be taller than surrounding buildings (although not in all cases). In recent months we
have received queries from members of the public expressing concerns about the electromagnetic
field (EMF) levels produced by such masts, especially where they are relatively close to residential
buildings.

Ofcom already carries out measurements around mobile phone masts (including monopole masts)
and publishes these on our website — these tend to be taken just above ground level (at around 1.5
metres in height). This report is one of a small series of more detailed measurements that we are
taking around monopole masts with measurements taken at multiple heights and distances.

What we have found — in brief

This report presents the results of our EMF measurements around a monopole mobile phone mast in
Luton, Bedfordshire (see image of mast below). Measurements were taken using an EMF probe at a
variety of heights and distances around the mast.

The highest EMF level we recorded from this monopole mast was 4.05% of the ICNIRP general public
level at a height of 16 metres above ground level and 5 metres from the mast. This indicates that the
EMF levels in close proximity to this mast are well within those agreed internationally for general
public exposure.
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Summary of measurement
results

This report presents the results of measurements of electromagnetic field (EMF) emission levels
around a monopole base station in Luton, Bedfordshire. The height of the top of the monopole was
20 metres above ground level.

Measurements were taken at a range of heights and distances from the monopole, across all
frequencies used for mobile base station transmissions between 420 MHz and 6 GHz.

The results are presented as percentages of the power density reference levels for general public
exposure in the 1998 edition of ICNIRP Guidelines.

Table 1: EMF levels recorded at each measurement point

Horizontal distance

5m 10m 20m 40m 60m 80m

20m | 0.44850 | 0.13178 | 0.08101 0.05752 - -

%E’ 16m | 4.04640 | 2.17079 | 1.68751 0.41706 - -

2 % 12m | 0.28129 | 0.18640 | 0.41308 0.45116 - -

£ < 8m | 0.13847 | 0.09417 | 0.10023 0.11400 - -

@ e 4.7m | 0.08717 | 0.09116 | 0.04920 0.13408 - -
1.5m | 0.04102 | 0.05483 | 0.05113 0.06235 0.04938 0.05600

Figure 1: EMF levels chart
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As can be seen from the table and chart above, the highest EMF level recorded was 4.05% of the
ICNIRP reference level for general public exposure at a height of 16 metres above ground level and 5
metres from the monopole. This is to be expected, as the 16-metre measurement height is broadly
aligned with the height of the antenna panels on the monopole mast.


https://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf

Measurement details,
and location

Measurement details

setup

Table 2: Measurement date, time and location

Date of measurement 24/07/2024
Measurement location Luton, Bedfordshire
Time of measurement 10am - 3pm

Table 3: Measurement equipment

Spectrum analyser Keysight Fieldfox N9915A
Probe AGOS Aria-6000
Cable 1 meter
Measurement vehicle MAN van with 20m mast

Table 4: Frequency bands covered by this report

Frequency band (MHz) Frequency range (MHz) Technology

700 738-788 4G, 5G
800 791-821 4G
900 925-960 4G
1400 1452-1492 4G (Supplementary downlink)
1800 1805-1880 4G
1900 1900-1920 4G
2100 2110-2170 4G
2300 2350-2390 4G
2600 TDD 2570-2620 4G
2600 FDD 2620-2690 4G
3400 3410-3680 4G, 5G
3800 3680-4200 4G, 5G

Measurement set-up

Measurements were taken using an EMF measurement probe connected to a spectrum analyser and
mounted on a measurement vehicle with a pump-up mast, as illustrated in Figure 2.

The measurement vehicle was then positioned so that the pump-up mast was at a fixed distance
from the monopole, with the probe on the pump-up mast aligned with the vertical axis of the
monopole. Measurements were then taken at each of the heights set out in this report. The

1 This is an indication of the type of technologies typically deployed in these bands; not all frequency bands

and technologies may be in use at all locations.
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measurement vehicle was then moved to a different fixed distance away from the mast and the
process was repeated.

At each measurement point (combination of height and distance), the spectrum analyser was set to
conduct a Full-Audit EMF scan, measuring the average E-field strength over a six-minute period.

Figure 2: EMF measurement set-up
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Muonopole vehicle with
mast o ° pump-up mast

Measurement location

The measurement was conducted at the point shown in the map below.

Figure 3: Measurement location

Google Earth



Detailed measurement results

The following tables present the detailed results for each combination of height, distance and
frequency.

We measured the average E-field strength over a six-minute period at distances of 5m, 10m, 20m
and 40m from the monopole mast and at heights of 1.5m, 4.7m, 8m, 12m, 16m, 20m above ground
level. Measurements at 1.5m above ground level were also taken at distances of 60m and 80m from
the monopole mast.

We have applied a measurement threshold of 3dB above the system noise floor? of the
measurement equipment, below which any E-field strength levels measured are deemed not
sufficiently above the system noise floor to be valid.

In the tables below, results are presented as percentages of the power density reference levels for
general public exposure in the 1998 edition of ICNIRP Guidelines® and are shown to a precision of

five decimal places. Results which are not sufficiently above the system noise floor to record as a
valid measurement are shown as a dash (-). Results which are too small to register to five decimal
places are shown as 0.00000%.

Distance 5m from the monopole

% of the ICNIRP reference levels for general public exposure at different

heights
Frequency
Band

700 MHz 0.10576 1.55132 0.00883 0.00599 0.00546 0.00218

800 MHz 0.02349 0.82529 0.01552 0.01006 0.00640 0.00183

900 MHz 0.00319 0.00312 0.00124 0.00084 0.00080 0.00048
1400 MHz 0.04588 0.40439 0.06423 0.04133 0.03451 0.02111
1800 MHz 0.21778 1.09681 0.13906 0.06164 0.02508 0.00593
1900 MHz 0.00016 0.00017 0.00018 0.00019 0.00020 0.00014
2100 MHz 0.03783 0.15186 0.04214 0.00909 0.00486 0.00306
2300 MHz 0.00158 0.00072 0.00060 0.00046 0.00046 0.00032

2600 MHz TDD 0.00027 0.00029 0.00030 0.00032 0.00033 0.00026
2600 MHz FDD 0.00117 0.00096 0.00062 0.00032 0.00028 0.00015

3.4 GHz 0.00682 0.00666 0.00359 0.00294 0.00322 0.00216
3.8 GHz 0.00457 0.00481 0.00498 0.00529 0.00557 0.00340
Total 0.4485 4.0464 0.28129 0.13847 0.08717 0.04102

2The noise floor of the measurement equipment is the level of background noise that is present before detecting
any external signals. In other words, it indicates the absolute minimum level of detectable signals.
3 Published by the International Commission on Non-lonizing Radiation Protection (ICNIRP). The power density
reference levels in the ICNIRP Guidelines are the root mean square (rms) values averaged over six minutes.
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https://www.icnirp.org/cms/upload/publications/ICNIRPemfgdl.pdf

Distance 10m from the monopole

% of the ICNIRP reference levels for general public exposure at different

heights
Frequency
Band

700 MHz 0.02411 0.30288 0.01912 0.00401 0.00285 0.00399

800 MHz 0.01252 0.20630 0.03316 0.00435 0.00428 0.00401

900 MHz 0.00279 0.00217 0.00152 0.00113 0.00085 0.00049
1400 MHz 0.01774 0.39196 0.05882 0.01237 0.01739 0.01614
1800 MHz 0.04317 1.06587 0.03544 0.04240 0.04639 0.01781
1900 MHz 0.00021 0.00022 0.00022 0.00023 0.00023 0.00015
2100 MHz 0.01257 0.18141 0.02386 0.01766 0.00764 0.00580
2300 MHz 0.00178 0.00133 0.00068 0.00058 0.00053 0.00034

2600 MHz TDD 0.00035 0.00037 0.00037 0.00038 0.00039 0.00027
2600 MHz FDD 0.00092 0.00089 0.00068 0.00038 0.00028 0.00023

3.4 GHz 0.00927 0.01110 0.00607 0.00413 0.00367 0.00199
3.8 GHz 0.00635 0.00629 0.00646 0.00655 0.00666 0.00361
Total 0.13178 2.17079 0.1864 0.09417 0.09116 0.05483

Distance 20m from the monopole

% of the ICNIRP reference levels for general public exposure at different

heights
Frequency
Band

700 MHz 0.01561 0.07382 0.11262 0.03773 0.00645 0.00669

800 MHz 0.01232 0.06586 0.07124 0.01394 0.00501 0.00583

900 MHz 0.00532 0.00309 0.00220 0.00087 0.00085 0.00052
1400 MHz 0.00506 0.15715 0.04829 0.01173 0.00886 0.00901
1800 MHz 0.01629 1.22424 0.08214 0.01495 0.01063 0.00904
1900 MHz 0.00024 0.00024 0.00024 0.00024 0.00024 0.00015
2100 MHz 0.00743 0.14219 0.08307 0.00712 0.00409 0.01297
2300 MHz 0.00217 0.00150 0.00103 0.00066 0.00055 0.00035

2600 MHz TDD 0.00040 0.00040 0.00040 0.00040 0.00041 0.00029
2600 MHz FDD 0.00101 0.00144 0.00050 0.00040 0.00039 0.00029

3.4 GHz 0.00820 0.01060 0.00442 0.00525 0.00477 0.00219
3.8 GHz 0.00696 0.00698 0.00693 0.00694 0.00695 0.00380
Total 0.08101 1.68751 0.41308 0.10023 0.0492 0.05113




Distance 40m from the monopole

% of the ICNIRP reference levels for general public exposure at different

heights
Frequency
Band

700 MHz 0.00714 0.01781 0.02262 0.03551 0.08626 0.01916
800 MHz 0.00853 0.01684 0.02157 0.02005 0.01884 0.01418
900 MHz 0.00530 0.00365 0.00162 0.00112 0.00094 0.00053
1400 MHz 0.00461 0.03781 0.09275 0.01277 0.00459 0.00634
1800 MHz 0.01066 0.28847 0.23378 0.01681 0.00761 0.00867
1900 MHz 0.00025 0.00024 0.00025 0.00024 0.00025 0.00015
2100 MHz 0.00441 0.03396 0.06360 0.01395 0.00319 0.00637
2300 MHz 0.00188 0.00202 0.00091 0.00066 0.00058 0.00037

2600 MHz TDD 0.00042 0.00042 0.00042 0.00041 0.00042 0.00029
2600 MHz FDD 0.00107 0.00103 0.00110 0.00099 0.00066 0.00019

3.4 GHz 0.00610 0.00747 0.00534 0.00429 0.00360 0.00221
3.8 GHz 0.00715 0.00734 0.00720 0.00720 0.00714 0.00389
Total 0.05752 0.41706 0.45116 0.11400 0.13408 0.06235

Distance 60m from the monopole

% of the ICNIRP reference
levels for general public
exposure at different heights

Frequency
Band

700 MHz 0.01167
800 MHz 0.00972
900 MHz 0.00056
1400 MHz 0.00861
1800 MHz 0.00703
1900 MHz 0.00016
2100 MHz 0.00407
2300 MHz 0.00045
2600 MHz TDD 0.00030
2600 MHz FDD 0.00026
3.4 GHz 0.00255
3.8 GHz 0.00400
Total 0.04938




Distance 80m from the monopole

% of the ICNIRP reference
levels for general public
exposure at different heights

Frequency
Band

700 MHz 0.01110
800 MHz 0.00988
900 MHz 0.00051
1400 MHz 0.01283
1800 MHz 0.00748
1900 MHz 0.00016
2100 MHz 0.00648
2300 MHz 0.00043
2600 MHz TDD 0.00030
2600 MHz FDD 0.00043
3.4 GHz 0.00236
3.8 GHz 0.00404
Total 0.05600
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