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Fixed network Innovation to deliver 5G
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ITU-T’s workshops and demos on network aspects of IMT-2020 
(5G) – Geneva, December 2016 & July 2017



• Softwarization: Designing, implementing, 
deploying, managing and maintaining 
networks using software

• Slicing, e.g. separate slices for
• voice communications
• automated driving
• wide range of other use cases

• Fixed Mobile Convergence: Network 
architecture to support fixed / mobile 
convergence, with seamless user 
experience

Softwarization, Slicing, and FMC
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Convergence of compute and telecom industries 
to deliver 5G
Enabling the (re-)design of network and services architectures, optimizing costs and 
processes, enabling self-management.

Design, implementation,
deployment, management

and maintenance of network
equipment and/or network

components by software
programming

NFV SDN

Cloud
Computing

Use of emerging technologies

Towards deep 
programmability 

Terms & Definitions:
ITU-T Y.3100 (2017/9)
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Network slicing general principles

Network slice [ITU-T Y.3100 (2017/9)]:
A logical network that provides specific
network capabilities and network characteristics.



• management: In the context of IMT-2020, the 
processes aiming at fulfilment, assurance, and 
billing of services, network functions, and 
resources in both physical and virtual 
infrastructure including compute, storage, and 
network resources.

• orchestration: In the context of IMT-2020, the 
processes aiming at the automated 
arrangement, coordination, instantiation and 
use of network functions and resources for 
both physical and virtual infrastructure by 
optimization criteria.

5G Network Management and Orchestration



Machine Learning for 5G

How to design 
• network architectures, 
• interfaces, 
• protocols, 
• algorithms, 
• data format
to make best use of ML

How to synchronize 
Standards development 
with Open Source 
Implementation

ITU-T Y.317x Series 
Downloads



ITU’s AI/ML in 5G Competition: Hosts of Problem Statements 
1. China

2. Spain 1

3. Spain 2

4. Brazil

5. India

6. Ireland

7. United States of America

8. Japan

9. Turkey 10.     Adlik/ZTE 11.     Russia



IMT2020/ 5G transport aspects (ITU-T SG15)
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Standards related to transport layer of IMT-2020 5G networks 
including application of slicing techniques in the transport 



Fronthaul
• Conventionally, the fronthaul link is between RF and the 

remaining L1/L2/L3 functions (Option 8 split point)
• Option 8 centralizes high layer functions but requires stringent 

latency and high bandwidth
• It is critical to consider trade-offs between throughput, latency, 

and functional centralization.
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Signal processing chain of 4G and 5G wireless base stations and optional split points
source: 3GPP TR 38.801, “Technical Specification Group Radio Access Network; Study on new radio access technology: 
Radio access architecture and interfaces”, March 2017
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Fronthaul by PON
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Radio over fiber (analog RoF) for 5G 
fronthaul

G Suppl.55(15)_F5-1

RF: radio frequency
E/O: electrical-to-optical
O/E: optical-to-electrical

RF signal Lightwave modulated by RF signal RF signal

The same waveform

RF signal source E/O conversion O/E conversion

Optical fibre

No interference from
radio signal outside of fibre
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Other work in SG15 to enable 5G
• CPRI over OTN for 5G fronthaul
• Optical transport network (OTN) beyond 100 

Gbit/s
• Metro Transport Network (MTN)
• Wavelength division multiplex (WDM) 

technologies
• Frequency and time synchronization for 5G
• Management & Control of Transport Network 

supporting IMT-2020/5G
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5G end-to-end Security Framework
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International 
Standards

ITU-
T 

SG5 Electromagnetic 
compatibility 
(EMC)

Electromagnetic 
fields (EMF)

Energy feeding 
& efficiency

Resistibility

Setting Environmental Requirements for 5G

ITU-T 
K.Suppl.10

ITU-T K.Suppl.4
ITU-T K.Suppl.9  
ITU-T 
K.Suppl.14
ITU-T 
K.Suppl.16

ITU-T 
K.Suppl.8

ITU-T L.1210 
ITU-T L. 1220
ITU-T L.1221
ITU-T L.1222
ITU-T L.1380 
ITU-T L. Suppl.36

Supplements Technical Reports



ITU-T standards to assess 5G performance, 
quality of service and quality of experience
• Internet performance: 

capacity parameters and a 
reliable method of 
measurement for the Gigabit 
Internet age (ITU-T Y.1540)

• Measuring the performance 
of virtual network functions 
(ITU-T Y.1550)

• QoE of virtual reality: 
– Factors influencing QoE for 

VR services (ITU-T G.1035)
– Test methods for 360º video 

on head-mounted displays 
(ITU-T P.919)

• Crowdsourcing to assess the 
QoS of broadband networks 
(ITU-T E.812)
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Cooperation among standards development 
organizations  

Exchange of information and collaboration among organisations is essential for 
5G (given its large spectrum of technologies, services, stakeholders)

ITU-T SG13 “Joint Coordination Activity on IMT2020” (JCA-IMT2020) 
• Promotes high-level coordination in IMT2020 standardization
• Is open to ITU Members and designated representatives of relevant Standards 

Development Organizations and Forums
• Maintains a global IMT2020 standards roadmap (for non-radio aspects) via 

regular exchanges with relevant external entities:
https://www.itu.int/net4/ITU-

T/roadmap#?topic=0.130&workgroup=1&searchValue=&page=2&sort=Revelance
• Roadmap above has pointers to standard location, accessible publicly

https://www.itu.int/net4/ITU-T/roadmap


What’s next

Beyond 5G
• Focus Group Network 2030 set up a vision for 

Network 2030 and its architecture framework
• To complement the work in ITU-R on beyond 

IMT-2020
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https://www.itu.int/en/ITU-T/focusgroups/net2030/Pages/default.aspx
https://www.itu.int/en/ITU-T/focusgroups/net2030/Documents/White_Paper.pdf
https://www.itu.int/en/ITU-T/focusgroups/net2030/Documents/Network_2030_Architecture-framework.pdf
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