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Wireless Communication 

Networks

• 4G networks

• Quality of Service in 4G networks

• 5G networks

• 5G technology components

• Quality of Service in 5G networks

• Internet of Things (IoT)
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What is 4G

• LTE → Long Term Evolution.

• LTE is the next step for the 4th Generation of technology for cellular networks.

• It’s a global wireless standard after 1G, 2G and 3G networks.

• LTE is the access part of Evolved Packet System (EPS)
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What is 4G

LTE brings

• High spectral efficiency

• High data rates

• Short RTT (Round Trip Time)

• High bandwidth

• Frequency flexibility

5



4G Network
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How 4G/LTE works

• Use OFDMA for the Downlink
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How 4G/LTE works

• Bandwidth
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LTE-Advanced
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LTE-Advanced (LTE-A)
LTE-A brings

• Spectrum use: Use of spectrum aggregation and scalable bandwidth for non-

contiguous spectrum
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QoS for 4G/LTE
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QoS for 4G/LTE
Quality of Service for 4G/LTE

• Based on EPS bearer

• Support Guaranteed flow Bit Rate (GBR)

• Support Non Guaranteed flow Bit Rate (Non-GBR)
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What is 5G

• 5G is the 5th Generation mobile network.

• It’s a new global wireless standard after 1G, 2G, 3G, and 4G networks.

• It’s designed to connect everything and everyone together including

• Machines

• Objects

• Devices
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What is NOT 5G
• A massive attack weapon for humanity reduction

• Sars-Cov-2 carriage and spread technology

16

[BOL] [LEROY]

[1BP]

[REDBUB]



5G Types

Non-standalone 5G

• LTE anchor is required for communication and mobility management

• Maximizes the use of the installed LTE base

• Add new 5G spectrums increasing the capacity and increase delivery efficiency

• 5G Evolved Packet Core

• Adaptor for 5G-enabled devices

• Enables video streaming, Augmented Reality (AR) and Virtual Reality (VR)
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5G Types

Standalone 5G

• Target 5G architecture option

• Make RAN and device architecture more simple

• New cloud-native 5G Core

• Introduce ultra-low latency

• The only option to provide same 5G coverage for low band as legacy system

• Supports network-slicing functions

• Facilitates a wider range of use cases for new devices
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How 5G works

• 5G is based on OFDM (Orthogonal Frequency-Division Multiplexing), a method 

of modulating a digital signal across several different channels to reduce 

interference. 

• 5G uses 5G NR (New Radio) air interface alongside OFDM principles. 

• 5G also uses wider bandwidth technologies such as sub-6 GHz (Bandwidth: 

1GHz – 6GHz) and mmWave (millimeter Wave – Bandwidth: 24GHz – 40GHz)
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5G technology components

• 5G technology consists of the following components

• Spectrum – 5G NR
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5G technology components
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5G technology components
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5G technology components
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5G technology components

• 5G technology consists of the following components

• Full-duplex mode of transmission
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5G technology components
• 5G technology consists of the following components

• C-RAN architecture
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Quality of Service
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Quality of Service
Quality of service (QoS) refer to the measurement of the overall performance of 

a service experienced by the users of the network. Many of the characteristics that 

we measure are:

• Packet loss

• Bit rate

• Throughput

• Transmission delay

• Availability
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Quality of Service
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Quality of Service
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Quality of Service
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Quality of Service
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Internet of Things (IoT)

“The Internet of Things (IoT) is a network of physical devices, vehicles, home 

appliances and other items embedded with electronics, software, sensors, 

actuators and network connectivity which enables these objects to get 

connected and exchange data.” [JOSE2018]
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Internet of Things (IoT)

Applications of IoT

• Smart Home

• Smart Cars

• Smart Cities

• Smart Industry

• Wearables

• Smart Agriculture

• Smart Retail

• Energy Managment

• Smart Healthcare

• Smart Industry

• Smart Poultry and Farming

• Smart Dust
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Internet of Things (IoT)
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Internet of Things (IoT)
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Internet of Things (IoT)
Sensors Classification

• Analog Sensors

• Digital Sensors

• Scalar Sensors

• Vector Sensors
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Internet of Things (IoT)

How does the sensor works ?
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Q & A

Thank you very much for your attention!

More material in 

http://icarus.csd.auth.gr/cvml-web-lecture-series/ 

Contact: Prof. I. Pitas

pitas@csd.auth.gr
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