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Point to Point Microwave Radio Systems

Thursday & November 2025

Welcome

The event will start at 7:00pm

Introduction: Kevin Foster FIET, Chairman, Anglian Coastal Local Network
Presenter:Prof. Andy Sutton, MBE CEng. FIET, BT Fellow, BT plc

Questions: Live in the Atrium & viQ&A Messaging in Teams. In Teams,
please type in your questions and these will be taken in a Q&A session at
the end of the presentation.

Close:Approximately 8:15pm
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BT Tower (today) and the national
microwave radio network (1970)

The Post
Office’s Radio
Microwave
Network
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OFcorm Spectrum for microwave and
millimetre wave radio links

OfW48 UK Frequency Allocations for Fixed
(Point-to-Point) Wireless Services and
Scanning Telemetry

TRADITIONAL MICROWAVE BANDS MILLIMETER WAVES FUTURE mmW BANDS

GHz

\_ )

Publication date: 5 August 2022

OfW48 source:https://www.ofcom.org.uk/siteassets/resources/documents/manage - .
your-licence/fixed-terrestrial-links/ofw48.pdf?v=335453 Spectrum plot source: ETSI ISGIWT
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Common microwave radio bands in the UK

A Lower 6 GHz
A Upper 6 GHz
A 7.5 GHz

A 10 GHz

A 11 GHz

A 13 GHz =4, LS, £
A 15 GHz

A 18 GHz

A 23 GHz

A 26 GHz (cleared)

A 32 GHz

A 38 GHz

A 42 GHz (cleared)

A 52 GHz

A 55 GHz

A 60 GHz (unlicenced)
A 70/80 GHz (Eband)




Atmospheric
absorption

Sea Level Attenuation (dB)
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0fwa4a8 UK Frequency Allocations for Fixed (Point-to-Point) Wireless Services and Scanning Telemetry

Radio Channels Available in the UK

128 x 1.75 MHz

64 x 3.5 MHz
S 32 x 7 MHz
16 x 14 MHz
8 x 28 MHz
7 x 56 MHz
12.75 13.25

CEPT/ERC/REC 12 - 02 E — Annex A

Channel Duplex Spacing: 266 MHz
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Point to point microwave radio link




Point to point microwave radio link




Point to point microwave radio link

. Huygens wavefront ——




Point to point microwave radio link




Point to point microwave radio link

Active Active
Fresnel zone equipment

To calculate the radius of a microwave radio's Fresnel zone, you can use the formula:

(@)
R: The radius of the Fresnel zone in meters Y p®¢Q i
D: The distance between the transmitter and receiver in kilometres \ T Q
f: The frequency of transmission in GHz



Worked example

D

R= 1732 |—

4

4 ‘\ f
H Frequency band = 13 GHz (f)

Distance between antennas = 10 km (D)

Largest radius therefore = 7.595m

Practical link design requires at least 60% clearance of the first Fresnel zone, albeit some operatorg specify
TE: a F alF¥FSdeée YFENBAYS Ad Aa y20 dzyO02YY2y (/2 &L

Image source:https://www.omnicalculator.com/physics/fresnel -zone
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- Path Profile with Terrain
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Source: Institute Of Telecommunications Professionals (ITP) Journal Volume 4RPart 3- 2023- Access Microwave Radio SystemsypAndy Sutton & Julian Divett
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Vertical and horizontal polarisations

vertical
y 4 | '9’7)0/ Y

Source: https://www.researchgate.net/figure/Horizontal -and- vertical - polarization - of- an- electromagnetic - wave- horizontal - polarization figl 6 338698920
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XPIC operation - CCDP
(Co- Channel Dual Polarisation)

A

To o

XPIC or cross- polarisation interference cancelling technology, is an algorithm to suppress mutual
interference between two received streams in a polarisation - division multiplexing communication
system

XPIC is a feature used on carrier- class microwave link installations to increase capacity and spectral
efficiency of a link

A Microwave Link using XPIC capabilities effectively doubles the capacity of a microwave path

XPIC allows the assignment of the same frequency to both the vertical & horizontal polarisation on a
path

OMT = Orthomode transducer



Link capacity

considerations

A Radio channel bandwidth

A Typically, 3.5 MHz / 7 MHz / 14 MHz /28 MHz / 56 MHz / 112
~Cc Allo WB

A Modulation scheme

A QPSK / QAM / 16QAM / 32QAM / 64QAM / 128QAM / 256QAM /
PN=ZA ~WoWNM=ZMNA ~LWoW=MAOYA ~ Lo Wnt!

A Quantity of radio channels on a given link (carrier aggregation)

AN Lo W= Wo WO Wo WM Wo typrcélly ibiedentdd vitb LY LLi¢
CCDP & XPIC

A Wider radio channels and higher order modulation schemes bring a
link budget penalty!

A Reduction in Tx power: Due to increased linearity requirements for
the power amplifier in the transmitter, there is a reduction in
transmit power when the modulation level is increased.This is
approx. 1dB per level

A Reduction in Rx threshold: a single step increase in modulation
scheme (e.g. 512 to 1024QAM) results in-8dB degradation in
receiver sensitivity.



QAM constellation plots
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QAM doesn’t have to be a square

Source: https: r.or ntent/digital_modulation.html


https://pysdr.org/content/digital_modulation.html

Mod [QAM]

Adaptive
Coding &

M 0 d u I at| on Throughput

[Mbps]

257 229 200 172 143 114 114143 172 200
at 28 MHz BW . |

ACM enabled graceful performance degradation rather than complete link failure, as occurs with a
fixed modulation scheme - ACM can operate up, or down, from the reference modulation scheme.



Microwave radio components for access radio systems

Configuration 1

Antenna

I/O ports

IDU = InDoor Unit = Baseband and modem / ODU = QutDoor Unit = Transceiver



Microwave radio components for access radio systems

Configuration 1 Configuration 2

Antenna Antenna

Mechanical interface

ODU

IF cable >

I/O ports I/O ports

IDU = InDoor Unit = Baseband and modem / ODU = OutDoor Unit = Transceiver



Microwave radio components for access radio systems

Configuration 1

Antenna

IF cable >

I/O ports

IDU = InDoor Unit = Baseband and modem / ODU =

Configuration 2

Antenna

Mechanical interface

ODU

I/O ports

Configuration 3

Antenna

Mechanical interface

Coupler
2 x ODU

IDU

with 2 x modem

Could be a splitter
for 1+1 system or an
OMT for 2+0 system

I/O ports

OutDoor Unit = Transceiver

26



Microwave radio components

- IDU

27



Microwave radio components - ODU

28



Microwave radio components
- Antenna

Wave-
guide

IF cable >

29




Microwave radio components
- Antenna

Antennad

Mechanicalinterface

ODU

30



Microwave radio components
- Antenna

Antenna

Mechanicalinterface

‘Coupler
2 x ODU

31
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Source: Commscope



32 GHz dual polarisation
ETSI Class 4 antenna

A Enables greater area capacity density through optimised

radiation pattern envelope

Electrical Specifications

Return Loss

Beamwidth, Horizontal

Beamwidth, Vertical

Boresite Cross Polarization Discrimination (XPD)

Cross Polarization Discrimination (XPD) Electrical Compliance
Electrical Compliance

Front-to-Back Ratio

Gain, Low Band

Gain, Mid Band

Source: Commscope

17.7 dB

10

1

30d8

ETSI EN 302217 XPD Category 2

Brazil Anatel Class 2 | ETSI 302 217 Class 4
71d8

43.2 dBi

43.5 dBi
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Access microwave radio system on test




Microwave radio IDUs In the lab
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ODUs In the lab



