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Fundamentals: Requirements on 5G

 1000x more capacity 

and data rates

 Towards 0-5ms E2E 

latency

 1M/km2 devices

 500km/h high mobility

 99.999% reliability

 <90mins service 

deployment time

 90% energy efficiency

Source: 5G-PPP (https://5g-ppp.eu/)



Fundamentals: 5G Technology Trends
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6.  5G, WMB infrastructures:
Cloud platforms offering services through 
abstractions, on demand, with elasticity, 

scalability, fairness

Core

Applications connecting 
everyone and everything, 

anywhere, anytime, 
involving all types of media

Reference: P. Demestichas, A. Georgakopoulos, K. Tsagkaris, S. Kotrotsos, 
"Intelligent 5G Networks: Managing 5G Wireless/Mobile Broadband," 

IEEE Vehicular Technology Magazine, vol.10, no.3, pp.41-50, Sept. 2015

1. RAT evolution 

2. Spectrum

3-4. Cell

5. Software Nets

6. Cloudification



Advanced resource management
Overview of SPEED-5G work

Features

 Novel spectrum 

management

 Extended 

Dynamic Spectrum 

Assignment (eDSA)

 Lightly-licensed 

spectrum and

licensed/unlicensed

 New MAC/RRM

Evaluation

Achievement of 5G performance with up to 
70% less cost (signaling due to hierarchical 
RAT/spectrum management)

Hardware evaluation– Hardware in the loop

USRPs
Traffic 

generator
Results/ 

Visualization



Advanced resource management
Hierarchical (distributed) RRM 

Main benefits:

 Increased capacity 
Through small cells and 
efficient resource 
allocation

 Increased scalability 
Through distributed 
management, in 
coordination with 
centralized schemes

Centralized 
management

Input:

• Users

• Traffic

• Radio 

conditions 

• Mobility

Output:

• Decisions on 

frequency, 

channels 

used 

(operation 

framework 

per cell)

Algorithms

Distributed 
management

Distributed 
management

Problem: As networks scale in 5G era, 
centralized management is expected to 

scale as well  



Advanced resource management
Hierarchical (distributed) RRM 
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 Evaluation through usage of testbed/ experimentation

 USRPs with the Open Air Interface (OAI) framework;

 Wi-Fi APs (COTS);

 In-house software platform for network measurement 

collection, analysis an optimization;

 Experimentation can support licensed, unlicensed (Wi-

Fi) and 3.5GHz bands.

Advanced resource management
Simulation and Experimentation

 Evaluation through 5G system-level simulator

 Providing PHY/MAC abstractions

 Implementing centralized and distributed RRM

 Evaluating performance of eMBB use cases in 

dense environments



Advanced resource management
Extensions in 5GPPP-Phase 2

 Extending distributed RRM solutions in 

scenarios related to megacities (dense, 

heterogeneous infrastructures) and 

under-served areas (long-distance 

coverage)

 Investigating benefits of network 

slicing solutions

 Investigating benefits of optimal 

placement of functionality in a DRAN 

context

 Extending the 5G system level 

simulator with new features from 

above and providing hardware POCs

One5G Overview

 Megacities and 
Under-served 
areas

 E2E-aware 
optimizations 

 Advanced link technologies and 
enhancements beyond Rel.15

 Multi-service operation

 Advanced massive MIMO and 
RRM



Advanced resource management
Extensions in 5GPPP-Phase 2

Clear5G Overview

 Factories of the Future 
(FoF)

 Towards “zero” latency 

 Ultra-reliable services

 Configure and optimize radio 
network architectures

 Energy and spectral efficiency

 Protocol enhancements

 Extending distributed RRM solutions in 

scenarios related to Factories of the 

Future (especially mMTC and URLLC 

services)

 Investigating benefits of network 

slicing solutions for critical and non-

critical factory processes

 Extending the 5G system level 

simulator with new features from 

above

 Providing POCs



Conclusions

 Advanced resource management is essential for supporting 

the heterogeneous traffic of diverse vertical industries in 5G

 Hierarchical (distributed) RRM is important in order to support 

dense infrastructures without excess signaling (compared to 

centralized approaches)

 It can be extended to scenarios related to megacities, under-

served areas, factories of the future
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