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Presenter:

Dr. André Fourie 

Chairman of Poynting Antennas

• Ph.D Electrical Engineering 1991

• Professor at Wits until 2001

• Founded Poynting Antennas 2001

• Listed as inventor in over 30 patents

• Published over 50 academic papers and 4 books
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• Factors affecting your RF experience

• Choosing the correct antenna

• Implementation Considerations
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Factors affecting your 
RF experience
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Rural Suburban Urban Commercial & Industrial Dense Urban

Agricultural/farming, open fields, 
grass lands, small villages, etc.

Sparse residential, Freestanding 
Houses, etc.

Dense housing, 2 to 3 storeys
Factories, Commercial Buildings 

(typically 3-5 storeys), etc.
City Centres (CBD), High-rise 

buildings, etc.

Mobile

Cellular Utilisation (Capacity Demand)

Lower Frequency Bands = Better penetration Higher Frequency Bands = Poorer penetration

Cell Density

Mobile Cellular Coverage
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Rain?

Vegetation/Foliage?

Line of sight

(No clutter)

Urban Clutter

Walls, Windows, etc.)
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Signal Strength Attenuators (Clutter):

Higher 
Attenuation

Lower 
Attenuation

• Reflective glass and double 

glazing

• Bricks/concrete/rock/metal

• Trees close by customer

• Normal glass, dry/hollow walls, 

etc.

• Trees blocking line of sight, but 

away from customer

• Rainfall

• Free Space
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Far trees

Near trees
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Excellent

Good

Mid Cell

Cell Edge <= -100

>= -80

<= -20 <= 0

>= -10 >= 20

-90 to -100 -15 to -20 0 to 13

-80 to -90 -10 to -15 13 to 20

SINR (dB)

Signal to Interference 

& Noise Ratio

RSRQ (dB)

Reference Signal 

Received Quality

RSRP (dBm)

Reference Signal 

Received Power
RF Experience



Choosing the 
correct antenna
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Initial considerations for choosing the applicable antenna:

Other technical aspects also to be considered, see the detailed specification sheets
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Technology/s:

• Frequency Bands

• Future Proof

• Features (use 

MIMO?)

Application:

• Size & Shape

• Mounting Type

• Environmental

• Certification

Requirements:

• Omni/directional

• Signal Levels

• Polarisation

• High throughput?

(need MIMO?)

Miscellaneous:

• Connectors

• Coax Cable

• Brackets
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WiFi IEEE 802.11 standard for Ethernet replacement ✓ ✓

Wi-Fi HaLow HaLow is Wi-Fi at a lower frequency ISM band ✓ ✓

2G GSM, DCS, GPRS, EDGE ✓ ✓ ✓

3G & 4G UMTS, HSPA, CDMA2000, LTE ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

5G Trials 2018, Larger scale rollout 2019/2020 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

RFID Access and tracking of identifying RFID tags ✓ ✓ ✓ ✓

Zigbee IEEE 802.15.4 Low-power, RF mesh network ✓ ✓ ✓

Z-Wave Primarily home automation RF technology ✓ ✓

LoRaWAN Low-Power Wide-Area Network (LPWAN) ✓ ✓

Sigfox Proprietary technology using ISM bands ✓ ✓

LTE-M/NB-IoT IoT standards using existing LTE networks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

CDMA450 CDMA at the lower frequency bands for M2M/IoT ✓

ISM Frequency Bands GSM/UMTS/LTE Frequency Bands (Country Specific)
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Frequency Bands are Region Dependant

Antennas don’t care about technology, just 

ensure they cover the correct frequency band 

(current & future)
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Household Commercial Mining Automotive….      Etc.

Shape & Size

Mounting Type

Environmental

Certification
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Salt Spray

Ruggedness

Chemical

Wind

High 

Temperature

UV

Water

Low 

Temperature

Dust

Spark 

(Intrinsically 

Safe)
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Omni-directional antenna:

• Allows connectivity in all directions

• Used for lower capacity scenarios

• Single access points: frequency reuse 

not a problem

This document and its content is confidential and may not be distributed, reproduced, forwarded in anyway whatsoever without written consent from Poynting. This document does not constitute an agreement. All rights reserved

Base Station Perspective (e.g. Wi-Fi hotspot)

Directional Antenna:

• Limits connectivity to a specific direction –

better structured coverage

• Increase capacity in high utilised areas

• Reduce interference and multipath

OMNI Antenna

Directional
Antenna
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Customer Premises Equipment PerspectiveOmni-directional 

Antenna

Receives multiple

Cellular Base 

Stations

Directional Antenna:

• Reduces interference from other directions

• Higher throughput, but limited to specific 

base station capacity

• Dependant to cellular tower availability

Omni-directional antenna:

• Allows mobile/router to ‘roam’ amongst 

various cells (incl newly built cells)

• Ease of installation

• Lower gain, but more redundancy (from other 

base stations)

Directional Antenna

Directed at a 

specific Cellular 

Base Station
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Higher Gain is not always better! Example: Omni Antenna
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Type

Visually

Bandwidth

Reliability

Future Proof

One product for many

technologies & bands

MIMO

Performance
(Pattern, Gain, Etc.)

Narrow Frequency Band Widest Frequency Band
Frequency Band depends 

on design

Low High

Medium to High

High

Low

Requires Additional 
Antenna

Requires Additional 
Antenna

High

High

High

Integrated 2x2, 4x4, etc.

Medium to High

Yagi-Uda (aka Yagi)
Log Periodic Dipole Array 

(aka LPDA)
Panel

Driven element with 
reflector & radiators

Array of elements with 
different lengths

Rectangular, flat & 
unobtrusive

Medium to High

High

High
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Type

Visually

Bandwidth

Ruggedness & 
vandal proof

Future Proof

One product for many
technologies & bands

Performance

(Pattern, Gain, Etc.)

Narrow Frequency Band Wide Frequency Band
Medium to Wide 
Frequency Band

Low High

Low

Low

High

High

High

Medium

Simple ‘cheap’ wire Omni Linear Wideband Omni Low Profile Antenna

“Thin” rubber or wire 
antenna

Thicker Antenna Diameter Low height, flat antenna

High

Medium
(Elevation Pattern Breakup)

Medium

High
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Single Input,

Single Output

(SISO)

Multiple Input,

Multiple Output

(2x2 MIMO)

Multiple Input,

Multiple Output

(4x4 MIMO)

This document and its content is confidential and may not be distributed, reproduced, forwarded in anyway whatsoever without written consent from Poynting. This document does not constitute an agreement. All rights reserved

Can be used in MIMO technologies !!!

(just lower throughput – confirm router 

hardware)

2x Integrated 2x2 Antennas 

2 x SISO Antennas => 
2x2 MIMO

4x SISO Antennas => 4x4 MIMO

=> 4x4 MIMO



Implementation 
Considerations
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Considerations:

• Attenuation

• Outer Diameter

• Power Handling

• Bend Radius

• Price

• Connector 

Availability

• Etc.

This document and its content is confidential and may not be distributed, reproduced, forwarded in anyway whatsoever without written consent from Poynting. This document does not constitute an agreement. All rights reserved

Note! Some coax data displayed beyond their tested abilities – shown only for indicative purposes

Better 

Performance = 

Higher Price
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SMA RP-SMA
BNC N-Type

FAKRAMCX

MMCX

Often used for Cellular

Antenna connection to 

Modems/Repeaters Often used for Wi-Fi

Antenna connection to 

Routers/APs

Often used for RF 

modules / PCB 

connection

Often used in 

automotive RF 

connectivity

Often used in lower 

frequency bands

Beware of fitting own connectors – Whole cable assembly MUST be measured with network analyser
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Panel Antenna 

Distance Apart
Omni Antenna 

Distance Apart

Example: OMNI-291
Gain = 4.5dBi @ 900MHz

Separation = 1m

Example: OMNI-291
Gain = 3dBi @ 450MHz

Separation = 2.3m

Useful for spatial MIMO - if pointing in 
different directions, then they can 

move closer
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• Rolling ball model: 50m Radius for Zone 1 (higher probability of strike)

• Zone 2 area less likely for direct strike, but still possible

• Antenna mounting pole must be earthed. All building earth’s must be interconnected

Rolling Ball Model 
(50m Radius)

45 degree Clearance 
Rule of thumb for 
shorter structures

Zone 1

Zone 1

Zone 2

Zone 2

Zone 1
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• 45° Clearance Rule of thumb for shorter structures: Antenna mounting pole top must 

extend above the antenna, equal to max antenna horizontal dimensions from pole

• Antenna mounting pole must be earthed. All building earth’s must be interconnected

Rolling Ball Model 
(50m Radius)

45 degree Clearance 
Rule of thumb for 
shorter structures

Zone 1

Zone 1

Zone 2

Zone 2 Zone 2

Zone 1

Shorter Structures



Thank you!
Any questions?
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info@poynting.tech

www.poynting.tech

mailto:info@poynting.tech
http://www.poynting.tech/

