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The 5th Generation of Networks for 

Mobile Users/Machines is underway!



 Why do we need 5G? When do we need it?

 What is the current status globally?

 What an end-to-end 5G network architecture looks like?

 Which are the requirements and market opportunity for 

emerging 5G use cases?

 Which are the key 5G technologies to satisfy their needs?

 Do operators have much to expect from 5G networks?

 Do Governments have much to expect from 5G networks?

 Where do countries stand wrt 5G Readiness?

 What is the status of non-public 5G networks? 

 How University of Patras in engaged in 5G activities?

Outline – Some “burning” questions (+1)



 Simple answer: because 4G can not satisfy for much 

longer the traffic demands in an affordable way…  

Why/when do we need 5G?



What is the 5G spectrum 

allocation status worldwide?

 5G will start with the use of existing frequencies 

based on Dynamic Spectrum Sharing (DSS) and will 

move (slowly?) towards higher frequencies



What is the Current status of 5G 

connections availability worldwide?

 Europe is lagging behind…



What is the actual expected  

performance improvement of 5G vs. 4G?

 5G can clearly outperform 4G as evidenced by real data 

coming from countries that have already deployed 5G



What an end-to-end 5G Network 

architecture looks like?

8
The Department of Electrical & Computer Engineering of 

University of Patras has expertise across all network 

segments and layers of such 5G infrastructure

 5G networks consists of several network segments and 

incorporate a multitude of hardware and software technologies



Which are the key 5G applications and

what is their market opportunity?



Do Operators have much to 

expect from 5G networks?



 5G will enable $12 Trillion 
of global economic 
activity by 2035!

 Key enablers are the use 
cases that support 

 Enhanced Mobile 
Broadband, 

 Massive IoT, and 

 Mission Critical Services 
requiring low latency 
and high reliability

 All major sectors of the 
economy are impacted in 
a major way, with the 
“Lion’s Share” taken by 
the ICT sector

Do Governments have much 

to expect from 5G networks?



 Which conditions determine the leaders from the others?

 Depending on the adopted #policies and #strategies the current 

situation can change and for some counties must change

Where do countries stand wrt 5G Readiness?



Example of Good Practices for National 

5G Strategies by Governments: Greece!

 Typical auction-based spectrum licensing procedure 

is underway

 However, a major Greek Government 

initiative/innovation is the creation of the “Faistos 

Venture Capital Fund” that amounts to about 

100MEuros (25% of the proceeds from the national 

5G spectrum action)

 Another key government initiative was the decision 

to allow Greek Universities and Research Centers to 

get free access to the available 5G spectrum for 

implementing novel use cases and for assisting 

start-ups to test their ideas and prototypes



5G Enabling technologies and KPIs



C-RAN Network for small-cells support

BBU pool 
(VNF based)

Consolidated CO 

Passive ODN

Fronthaul network

 Consolidated C-RAN architecture
 BBUs completely centralized

 Processing largely centralized

 Requires certain functions in dedicated HW
 Encryption/HARQ/FEC

 Dense optical distribution network
 To reach the RRHs with dedicated fiber 

5G needs Fibre
to every Cell Site
to connect them 
to the BBU pool



Savings by 

convergence
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Incremental cost for FTTA

Standalone cost for FTTH

Results for expected savings arising 

from joint FTTH/5G deployments
Synergy opportunities from joint 

deployment of FTTH & 5G networks:

• Similar routes/trenches?

• Shared ducts?

• Shared cables?

• Shared fibres and active 

components?

Study contacted in collaboration with the FTTH Council Europe 



Where/How-much are the costs for a 

Nationwide 5G Network deployment?

Macro

Site

Small Cell

Metro Core

OSS 

BSS

RAN ~ 75-85% CAPEX

10-15% CAPEX

Coverage Capacity

Geography

3 Phases

• Ath&Thes

• Rest Urban

• Rural

Per Morphology
• Per Tech/ Band

• Coverage Kms

• Total Kms / 

Assumption
• 4G 800MHz - > 5G 

700MHz

• 4G 2.6GHz -> 5G 

3.5GHz (10%)

Users

• Demand

• Density

• Per Month

Technology

• Spectrum

• Sectors

• Antenna

• Downlink %

• Busy-hour %

• Spectral 

efficiency bps/Hz

Assumption
• Limited need for 

new capacity sites

Initial estimates for early-stage investments 

from the 3 operators exceeds 1.5BEuros 



Relative CAPEX per Subscriber: 
FTTB/G.Fast vs. FTTH/PON vs. 5G 3.5G/28G 

 For 5G, using 80MHz of mid band (3.5GHz) provides the best 

performance/cost ratio and can be more cost effective that FTTx

deployments when services requirements are not very demanding. 

When using mmWaves then the current performance/cost is relatively 

higher.

 A good approach by operators is to start with 5G mid-band and then 

add mmWave as a capacity booster once the site start demanding 

more capacity.



5G Lab/testbed @ Upatras/Patras



Thank you for 

your attention!

Prof. Dr. Ioannis Tomkos

email:

itom@ece.upatras.gr

Linkedin:

https://www.linkedin.com/in/dr-ioannis-tomkos-086b102/
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https://www.5gtechritory.com/updates2020/agenda



On the road to 6G: 

ML@Edge via Comms (and vice-versa)

“Toward the 6G Network Era: Opportunities and Challenges”, I Tomkos, D Klonidis, E Pikasis, 

S Theodoridis, IEEE IT Professional 22 (1), 34-38, 2020

(has become one of the most popular articles at IEEE Xplore on the topic of 6G!)


