NOTE: THIS IS FOR 5G - IF THE PROJECT IS 4G OR OTHER, THIS
DOCUMENT WILL NEED TO BE TAILORED ACCORDINGLY

Site Specific 5G Supporting Operational and Technical
Justification

for
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Site Address
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Add OPERATOR NAME



1.0 Introduction

1.1 AMEND ACCORDINGLY This document has been prepared to support the
application to use an existing mobile communications base station at xxxxxx to
provide 5G mobile connectivity. This document should be read in conjunction with
the other accompanying material, including the ‘6G Technical Support’ document

and planning statement, supporting the application.

1.2 This document provides supporting site-specific technical information and

justification on the following matters:

o The use of an existing operational base station to provide 5G
e 5G Technical and Operational Requirements
e Explanation of coverage (radio plots) and transmission links

e Where necessary, a demonstration of the unsuitability of alternative sites

2.0 How a Base Station Operates

2.1 Section 6 of the Code of Best Practice on Mobile Network Development in England,
published November 2016, explains how mobile networks function and such

guidance is relevant to Scotland, Wales and Northern Ireland.

2.2 In very basic terms, mobile networks require base stations at intervals that provide
localised areas of coverage, which are linked together like a patchwork quilt to
provide nationwide coverage. This is often referred to as a ‘cellular network’. Base
stations typically require a supporting structure, like a mast or high building to
support an array of antennas. Main base stations are often referred to as ‘macro
base stations’ with these providing the bulk of mobile coverage. In urban areas it is
sometimes possible to deploy micro base stations or small cell systems, especially
where the requirement is to complete a very small gap in coverage and /or to
provide additional network capacity in areas of high demand. This basic network

architecture is illustrated below.
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2.3 The mobile base station operates by receiving and transmitting to mobile devices,
such as smartphones or tablets using radio waves. This is similar to television and
radio reception, except the communication is two way. This is achieved by the
antennas, dishes and other electronic communications apparatus, the main function
of the supporting structure is to elevate this apparatus above intervening features

such as tall trees, buildings, or valley sides that would otherwise cause interference.

24 Base stations use two forms of antenna systems. The first system uses sector
antennas that typically look like vertically orientated strips. These look over the
target coverage area and transmit and receive the signals to and from mobile

devices.

25 The second system requires the use of dish antennas and these operate on a direct
line of sight basis, a bit like a search light beam, to other dishes on corresponding
installations on the network. These dish links to the wider network are critical for the

following three main reasons:

e The dishes link the base station to the wider national network, which in turn is

linked to other national and international networks.
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e The dish links also link the base station to a master control centre that manages
the call handover process that occurs when a mobile user moves from one cell

area to another.

e The dishes also provide telemetric monitoring to ensure the site is working

properly, with some faults able to be fixed remotely.

Base stations also require cabinets to house the electronic communications radio

equipment and an electricity meter cabinet for the necessary power connection.

Importance of Cellnex UK

There are now four Mobile Network Operators (MNOs) and they receive and
transmit calls within different frequency bands licenced by Ofcom and in relation to

the different generation of mobile services they operate.

As part of a wider pan-European business, Cellnex UK operates around 9000 active
‘shared’ wireless infrastructure sites (neutral host) in the UK. These are utilised by
all the Mobile Network Operators (MNOs) for the deployment of existing and future
generations of mobile connectivity and particularly 5G. As an independent
Wholesale Infrastructure Provider (WIP), Cellnex is the largest in the UK today,

being owner / operator of shared communications sites both rural and urban.

The successful implementation of 5G is very dependent on WIPs like Cellnex, with
the Mobile Network Operators (MNOs) themselves increasingly depending on their
own ‘captive’ or other ‘neutral’ infrastructure system providers. This continues a
trend and represents a marked change from earlier deployments of mobile

connectivity.

Using existing operational base stations as the starting point

The Mobile Network Operators existing networks now cover a large part of the

geographical area of the UK, with well-established levels of 2G, 3G and 4G mobile
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coverage. This is provided from their own infrastructure sites and the shared used

of Cellnex infrastructure in its capacity as a neutral host WIP.

4.2 The operators continue to improve their existing networks, often upgrading services
from 3G to 4G and now 5G. There remain areas, often remote, where there are still
particular difficulties in providing coverage to communities and these areas are

subject to other delivery programmes to address coverage deficit.

4.3 The deployment of 5G will continue to follow the same principles of earlier

generations of mobile deployment:

e To upgrade, where possible, existing mobile base station sites to provide 5G
rather than building standalone 5G sites — which might include adding apparatus
onto an existing mast or building, redeveloping existing masts or installing
second structures at the same site where the existing mast cannot

accommodate the 5G apparatus and;

e Minimising the need to relocate an existing mobile base station as this will have
consequential impacts and disruption to existing services (2G, 3G and 4G) if a
new site has to be found (and relocation might in itself be difficult, complex and
time consuming to achieve). The delivery of 5G cannot be at the expense of

existing mobile connectivity and coverage and;

o To align with longstanding planning policy to share or reuse existing operational
communication sites before considering new sites — so minimising the

proliferation of new mobile infrastructure and;

e To comply with obligations within the Electronic Communications Code (ECC)
and associated Communication Code Regulations so share existing

infrastructure.
5.0 5G Technical and Operational Requirements

5.1 The location of any base station is guided by operational and technical factors in the

first instance. Whether it is the upgrade of an existing mobile base station or
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provision of a new site, a combination of the following operational considerations will

apply:

e The need to provide an acceptable level of coverage over the target coverage
area by the sector antennas and to meet expected demands and network

resilience (antennas can only handle certain call and data levels)

e The need for a dense and superfast fixed fibre network, necessary for a 5G base
station to rapidly process calls and data instructions and connect to the wider

network

o Where necessary, point-to-point radio transmission dish antennas with heights

required to allow direct line of sight
e Proximity to a suitable and reliable power source

e Positioning to meet public and occupational exclusion zones to meet ICNIRP

guidelines (International Commission for Non-lonising Radiation Protection)

o Demarcation and safety handrailing, protected cable routes, climbing access and

some small signage

¢ Positioning on rooftops, to avoid interference with access hatches, maintenance

routes and other operational features like plant rooms, air conditioning, rooflights

¢ Positioning to avoid interference with other installed communications apparatus

and necessary separation

¢ An accessible route for construction and future maintenance access — pedestrian

or vehicular
o Areasonable degree of security and associated signage
o A sympathetic and willing site provider

e For new ground-based masts, sufficient buffer space to allow for drop and

exclusion zones

e Suitable ground and rooftop conditions to accommodate load bearing apparatus
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5.2 5G also brings with it especial operational, technical and siting considerations. In

particular, these include:

e More apparatus

e Greater height and siting implications

e Larger apparatus and redevelopment considerations
e More antenna support apparatus

e Height and positioning to allow compliance with ICNIRP and this is explained

more in our support documentation.

53 These 5G specific consideration are explained in more detail within the
accompanying ‘6G Technical Considerations’ document that supports the
application and reflected in the design of the scheme brought forward at this site and

explained within the main planning supporting statement.

6.0 Predicted Coverage over the Target Area

IF COVERAGE PLOTS NOT PROVIDED

6.1 In this case coverage plots have not been provided, as the installation entails the
use of the operators existing base station to provide 5G coverage. The 5G
coverage area is largely the same area as the installation already provides earlier

generations of mobile connectivity (amend/expand accordingly)
IF COVERAGE PLOTS PROVIDED

6.2 AMEND WHERE SINGLE PLOT PROVIDED. In this case xxx radio propagation

plots are attached in Appendix A, which illustrate the extent of new 5G coverage:

e The existing network coverage across the wider area

e The existing network coverage together with coverage from the proposed site

Cellnex UK. Registered office: Crawley Court, Winchester, Hampshire SO21 2QA United Kingdom. Registered in England and Wales numbered 2487597



e The predicted coverage from the proposed site on its own.

6.3 The radio propagation plots have been produced by computer modelling software.
This software is used by the operators as a network planning tool and has been
tested against actual coverage readings to ensure that it has reasonable confidence
level. The extent of coverage is dictated by many factors including the height of the
antennas above ground level, the frequency of the antennas, the nature of the
surrounding topography, and the presence of buildings and trees that can cause
reflections or absorb the radio signals. These plots are the recognised means of

illustrating proposed coverage in the context of an existing network.
6.4 The following information is shown on the plots:

e With the exception of the first plot, the location of the base station, which is

indicated by its site reference
e The orientations of the antennas, which are indicated by the three symbols

o This will require tailoring against the way in which the MNO has produced
the plots. The extent of coverage is illustrated by the blue and green shading.
As indicated in the key this shading differentiates between signal levels required
to provide an acceptable level of coverage (green areas) and marginal level of

coverage (blue areas).

Where Transmission Line of Sight Transmission Links provided

6.5 The diagrams and plans in Appendix B also show the direct line of sights or
transmission routes to the corresponding base stations in the operator's new 5G

networks.

6.6 This will need tailoring against the plots supplied by the MNO. The diagram
shows the minimum height above ground level at which the dishes can be installed
to ensure they are free of obstacles that would block the transmission link (the left

axis) and the height above ground level of the dish on the corresponding base
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station in the operators’ network (right axis). The brown and black shading on the
graph indicates the respective heights of ground level and buildings, trees or other
features, and the green shading is purely illustrative to highlight the link between the
two locations. The horizontal axis shows the distance between the two installations,
which is also shown in the accompanying plan below the graph where the location of
the proposed base station is indicated by its site reference number. If a high height
requirement is driven by LOS considerations, this should be emphasised, but

see also note below.

The unsuitability of alternative sites

We reiterate that the use of an alternative site can result in significant network
disruption by having to relocate mobile services away from the existing Cellnex site
to another site, if available. Also, this assumes that the alternative site can meet all
the operational and technical matters previously set out above and that it presents a

more favourable environmental solution.

An alternative also would be for the operator to retain existing services at the
Cellnex site and provide 5G from a separate 5G installation close by, resulting in the
proliferation of new network infrastructure contrary to policy and likely to have a

greater cumulative impact on the surrounding area.

In this case the shared use of the Cellnex site presents the most suitable option to
deliver 5G mobile connectivity in the case, by properly balancing, as far as possible,
all the technical and operational criteria mentioned in paragraphs 5.1- 5.3 and being
a scale and form of development considered to be compatible with its immediate site
context and surroundings. In so far as there may be some associated visual impact,
this should be outweighed by the significant public benefits of delivering 5G to the
area and the associated economic and societal benefits associated with such new

connectivity.

THEN AND AMEND AS NEEDED CAREFULLY: In this case there are no other

electronic communications sites in the locality that are available or suitable for
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sharing. Therefore, there are no other sites in the immediate area that present a
comparably better town planning option for delivering 5G than sharing the existing
Cellnex site where the operators already have operational apparatus and services.
However, should the local planning authority wish to raise any particular sites for
consideration, we would be pleased to discuss these and provide necessary
information to explain their unsuitability as part of the determination of the

application.

7.5 OR: The following structures / sites were identified as worthy of exploring and

explaining their unsuitability compared to the application site:

THEN LIST SITES (WITH MAP IF HELPFUL) AND REASONS WHY LESS
SUITABLE

DISCOUNTED CRITERIA SHOULD BE LARGELY AROUND:

e OPERATIONAL AND TECHNICAL UNSUITABILITY WHICH CAN INCLUDE
COVERAGE PLOTS TO HELP DEMONSTRATE THIS OR EVEN
STRUCTURAL REPORTS

e SITE PROVIDER ISSUES - LE. NOT WILLING, NO SPACE,
REDEVELOPMENT PLANS

e PROPER ENVIRONMENTAL CONSIDERATIONS E.G. MUCH TALLER
INSTALLATION, MORE EXPOSED LOCATION OR VISUALLY IMPACTING

BUT DO NOT REFER TO:

e TOO CLOSE TO HOUSES (ESPECIALLY WHEN CELLNEX SITE IS CLOSE
TO HOUSING) OR TOO CLOSE TO SCHOOLS, NURSING HOMES ETC
(UNLESS THIS IS EXPRESSLY MADE BY THE LPA)

7.6 As can be seen, a thorough search has been undertaken that has had due regard to
environmental considerations, especially the need to reduce to an acceptable level
the potential visual impact on the locality. There are no other sites in the immediate

area that present a comparably better town planning option for delivering 5G than
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sharing the existing Cellnex site where the operators already have operational

apparatus and services.
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Appendix A

Coverage Plots
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Appendix B

Line of Sight Transmission Profiles
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