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Microwave technology

Public

Transmitting information

o Microwave transmission is the transmission of information or energy by microwave radio waves

*Wikipedia

o Microwave technology has been used widely to support backhaul mobile network providing 
the required capacity, latency and reliability for the 4.x networks 
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Mobile backhaul network

Types, frequencies and channel spacing  

o Three types of 
backhaul networks

1. Smart cells

2. Long-haul

3. Short-haul

*Type vs Frequency vs Channel Spacing
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Microwave transport network
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Challenges towards 5G era  

o 5G requires fast broadband, 
massive machine-to-machine 
communications and critical 
machine communication

o Stringent demands on the 
transport network’s capacity, 
reliability, energy efficiency and 
latency

o Another factor is the new Radio Access Network (RAN) architectures, adding centralized RAN and 
cloud RAN to the well-known distributed RAN and introducing new fronthaul interfaces

Distributed RAN Centralized RAN Cloud RAN

o NFV and SDN drive also changes 
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Increased demands on transport
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Enabling “network slicing”

o Different kind of services require a more dynamic transport network

• mobile broadband will require huge capacity and video caching capabilities

• massive IoT will need high density but without mobility

• mission-critical applications will be more about low latency and high reliability 

o 5G network is “sliced” into parallel and independent logical end-to-end networks 

• each slice is dedicated to a specific set of requirements

• efficient deliver of simultaneous services
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Building high-capacity responsive microwave transport
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Spectrum Considerations  

o A microwave channel is also characterized by its channel size. The higher the frequency, the wider the 
channels options: from 3.5 MHz to 112 MHz for traditional frequencies, from 250 MHz to 2 GHz for 
millimeter-wave frequencies

o Critical asset for microwave transport. Frequency bands used for wireless transport range today 
from 4 to 86 GHz. Traditional microwave frequencies range from 4 to 42 GHz and millimeter-wave 
frequencies are considered above 42 GHz

o Today, only V-band (60 GHz) and E-band (70-80 GHz) are used for millimeter-wave wireless backhaul. 
Higher frequency bands such as the W-band (90 GHz) and D-band (140-170 GHz) are being studied 
for future standardization
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Smart spectrum usage

Useful techniques 

o There are several techniques to increase capacity of a given radio channel:
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* Possible combinations and benefits 

Carrier aggregation

A powerful technology 

o Ability to combine two or more physical radio channels, operating in the same or different bands, 
into a single logical channel

o A smart way to exploit the specific characteristics and advantages of different frequency bands to 
support different services with different requirements in one logical channel by grooming several 
physical channels with different characteristics
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Carrier aggregation

Combining traditional and new bands

o Combination of a traditional frequency band with a millimeter-wave band to address evolving 
capacity needs

o Standard microwave band provides the reliability while the millimeterwave addresses the capacity 
need, thanks to larger channel sizes. In addition, the millimeter-wave ensures low latency due to 
wider channels
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Carrier aggregation

Implementation of dynamic end-to-end network slicing

o Three services with three different requirements as an example 



11 © Nokia Networks 2015 Public

Carrier SDN

Bringing programmability and responsiveness

o SDN will enable the rapid creation, optimization and termination of services

o Microwave transport networks will have to become more flexible and responsive. Carrier SDN is the 
best option to optimize microwave transport resources across the network
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o Ultra-broadband transceiver (UBT) 
twin, and the UBT 80, a compact E-
band radio, support carrier aggregation 
to deliver multi-gigabit, low latency 
microwave transport.

o Exploitation traditional microwave 
frequency ranges (up to 42 GHz), as 
well as millimeter-wave frequencies 
(up to 86 GHz) utilizing the full range 
of frequency bands used for wireless 
transport today

Nokia Wavence

The microwave solution for 5G transport

o Wavence solution introduces innovative, high-capacity ultra-broadband transceivers to support 
operators as they transition to 4.5G, 4.9G and eventually 5G networks

o High output power, advanced modulation schemes and carrier aggregation are some of 
the supported technologies of the dual carrier (Twin) and E-band radio (80) UBTs ready to 
provide high-capacity, low-cost and ultra-responsive connectivity

o Nokia SDN carrier solution is supported to provide programmability for telco cloud and 5G 
network slicing
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o Latest Launches

https://networks.nokia.com/latest-launches

o Nokia Microwave Transport

https://onestore.nokia.com/asset/200985/Nokia_Microwave_Transport 
in_4G_and_5G_Networks_White_Paper_EN.pdf

o Nokia UBT

https://onestore.nokia.com/asset/200991/Nokia_UBT_Brochure_EN.pdf

o Wavence

https://networks.nokia.com/products/wavence

More Information
In our web sites

https://networks.nokia.com/latest-launches
https://onestore.nokia.com/asset/200985/Nokia_Microwave_Transport_in_4G_and_5G_Networks_White_Paper_EN.pdf
https://onestore.nokia.com/asset/200991/Nokia_UBT_Brochure_EN.pdf
https://networks.nokia.com/products/wavence
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Thank you - Connect with us  - Any Questions?
CONTACT

Location 1: Agisilaou 6-8, 15123 Marousi

Location 2: 14klm. National Road Athens-Lamia

Switchboard.: 210 6253008

Fax: 210 6206002

Web address:
http://careers.networks.nokia.com/

E-mail: tc.athens@nokia.com

SOCIAL MEDIA

https://www.facebook.com/nokiaglobalcareers

https://twitter.com/nokianetworks

https://linkedin.com/company/nokia




