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ITU Overview

N Commi t toeahnecting the worl do

193 Member States
874 Sector Members
171 Associates

127 Academia
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- network and service aspects the digital divide
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Global radio spectrum management and
radiocommunication
standardization
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IMT -2000, , IMT -Advanced, & IMT -2020

A Al of todayds 3G and 4G mobile broadband sys
standards.

A IMT provides the global platform on which to build the next generations of mobile
broadband connectivity.

A ITU established the detailed specifications for IMT -2000 and the first 3G
deployments commenced around the year 2000.

A InJanuary 2012, ITU defined the next big leap forward with 4G wireless cellular

technology T IMT -Advanced T and thisis now being progressively deployed
worldwide.

A The detailed investigation of the key elements of IMT -2020 is already well
underway, once again using the highly successful partnership ITU -R has with the

mobile broadband industry and the wide range of stakeholders in the 5G
community.



5G Usage scenarios

Enhanced Mobile Broadband

Gigabytes in a second

3D video, UHD screens

Work and play in the cloud
Smart Home/Building

Augmented reality
Industry automation
Mission critical application,

e.g. e-health
Self Driving Car

Voice

Smart City

Massive Machine Type Ultra-reliable and Low Latency
Communications Communications



5G Capability Perspectives from
the ITU-R IMT -2020 Vision Recommendation
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The values in the figures above are targets for research and investigation #2020Tand may be revised in the light of fugstudies.
Further information is available in the IMN?2D20 Vision Recommendation (RecommendatiorRT.2083)



IMT -2020 Standardization Process 0
Where we are and what Is ahead

2012-2015 2016-2017 2018-2019 2019-2020

Setting the stage for the future:
vision, spectrum, and
technology views

Deflnlng the
technologies



Detailed timeline & pProcess
for IMT -2020InITU -R
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Note: While not expected to change, details may be adjusted if warranted
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New spectrum: Bands
under study for WRC -19

Existingmobile allocation No globalmobile allocation
24.25 GHZ 27.5 GHz 31.8¢ 33.4 GHz
37¢ 40.5 GHz 40.5¢ 42.5 GHz
42.5¢ 43.5 GHz
45.5¢ 47 GHz 47 47.2GHz

47.2¢ 50.2GHz
50.4¢ 52.6 GHz

66¢ 76 GHz
81¢ 86 GHz



Soectrum (GHz) under study for IMT identification by WRG19

81-86 GHz
66-76 GHz
51.4-52.6 GHz
50.4-51.4 GHz
48.9-50.2 GHz
48.2-48.9 GHz
47.9-48.2 GHz
47.5-47.9 GHz
47.2-47.5GHz
47-47.2 GHz
45.5-47 GHz
42.5-43.5 GHz
40.5-42.5 GHz
39.5-40.5GHz
38-39.5GHz
37.5-38 GHz
37-37.5GHz
31.8-33.4 GHz
27-27.5GHz
25.25-27 GHz
24.75-25.25 GHz
24.65-24.75 GHz
24.45-24.65 GHz
24.25-24.45 GHz

A 33.25GHz ofspectrumunder study for IMT
A 12.25 GHalsounder study for HAPS and/or NGSO FS!
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Technical Performance for
IMT -2020

Tar val for . :
arget values tor use Minimum connection

experienced data rate Minimum user plane density i
: ensity InmMTC
In the Dense Urban latency: o
eMBR usage scenario:
cDownlinkuser wd msfor eMBB «il 000 000 devices
experienced data ol msfor URLLC per kn?

rate is 100 Mbit/s

eMBB Enhanced mobiléroadband
URLLC Ultra-reliable and lowlatency communications
mMTC Massive machine typeommunications

SourceDraft ReportiI TUR M.[IMTF2020.TECH PERF REHOGdcument5/40 https:// www.itu.int/md/R15-SG05C0040/en



https://www.itu.int/md/R15-SG05-C-0040/en

Non -radio network aspects of IMT -2020
WTSA Resolution 92 (Hammamet, 2016)

A Much of the 5Gvork attributedto  AActivities in most ITAT Study Groups

air interfaces, radio access ALead/Coordinator: Study Group 13

networks andorotocols AArchitecture, fixeemobile convergence,
management and orchestration (13);

AEnvironmental requirements (5)
A Protocolsandtesting (11);

A Less importance given impactof
5G on fixed network

A Fixed network wilplaykey rolein AQoS and QoE (12);
meetingIMT-2020 Vision capability ~ AFronthaulbackhaul (15):
goals, andsatisfying expectations ASecurity (17);

of userspoperatorsand service
providers



Key areas of network study:

Softwarization

A Softwarization Designingimplementing,
deploying, managing and maintaining
networks using software

A Exploits characteristics suels flexibility
and rapidity ofdesign

A Softwarization creates conditiortbat
enable the redesign of network and
servicearchitectures

A Optimizationof costs and processeself
management

Photo byintel Free Pres€C BY 2.



https://www.flickr.com/photos/intelfreepress/6722295999/in/photostream/
https://creativecommons.org/licenses/by/2.0/deed.en

Key areas of network study:

Slicing

A Slice Unitof programmablaesources,
e.g., networkcomputation, storage

A Allowslogically isolated network
partitions

A Slicing is envisaged tmver awide
range of usecases with one network,
e.g., one slice for voice
communications, a separate slice for
automated driving

Photo byRichieGirardin CC B¥SA 2.0



https://www.flickr.com/photos/afireinwinter/9304472642
https://creativecommons.org/licenses/by-sa/2.0/

Key areas of network study

Architecture enabling convergence

A Fixed access networks interwork
with radio accessetworks

A Goals for IMT2020: Aconverged
accessagnostic core identity,
mobllity, security, etc.are
decoupledfrom the access
technology

A Networkarchitectureto support
fixed / mobile convergence, with 1L n——
Seam Iesyserexperle n Ce Architecture discussio ata Fcus Group meeting, Palo Alto, September 2016

Photo by Marc Moskd?ARC


http://www.parc.com/

5G, open source and IPR

A 1TU collaborates with open source A2nd ITUNGMN workshop on "Opeisource
Initiatives to develop proofs of concept and Standarddor 5G' (Bellevue, WA, USA,
addressing technical issues identified 1 November 2017)

A Workshop & Demo Days at ITU: A Conclusions ofstworkshop:
7 December 201611 July 2017

- Opensourceneededin the context oG

- Open source components will complement the
development of standards in 5G

- Opensource and standards are converging ar
both can benefit in 5G from eadther

- Open source and standards are not two
different worlds, and close cooperation create
opportunities for both




What can 5G do for developing countries

DirectlyincreasingsDP

Greatereconomic growth or % gain (BDP
Reducingransactioncosts

Better, faster, moranformed decisioAmaking

Boostinglabourproductivity

o Do I» o Po Do

Resultingn a net gain inobs
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National Broadband Plans

Number of Countries with National Broadband Plans, 2005-2015
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4G Roll -outs at the Global level

Number of 4G Countrie20092015 (*Q1 2016) A‘ﬁ;age
140 networks/
120 = Oceania country

m Europe
100 Africa 27 52 52 68 9.8% 25
80 = Americas Americas 25 37 676 129 186% 5.2
60 +— -Africa Asia 39 45 796 188 27.1% = 48
10 Europe 43 49 956 276 398% 6.4
2 Oceania 8 1° 933 32  46% 4.0

U Totar 142 198 693

0
2009 2010 2011 2012 2013 2014 2015 *2016 4G rollouts by region (Source: ITU)




5G In the developing world

A 1t will undoubtedly happen, and quite rapidly once it starts.

A 5Gissue part is of a much bigger issueonnecting the
unconnected, and bridging the digital divide

A Coverage versus speed trad#f reflects a larger debate about
a20OAlf 202SOHHNYCEAA WD ChieEHP FOK

A Need a credible, viable commercial business case going forwairc
5G deployments to happen in most optimal way



Broadband Wireless Access for
connecting the unconnected

A ITU-BDT is responsible for projects on implementing broadband wireless networks.

A Aiming at addressing the issues of developing countries, Resolution 2 (Rev. Dubali
2014) of the WTDC established within the Study Group 1 the Question 2/1
Broadband access technologies

A In this context, capacity building
activities and guidelines on IMT and

related wireless and wireline -

technologies to Membership are being Atk ——
developed to assist the spread of n.AR.M ECONOMIC GROWTH
broadband access and the achievement M *‘l‘w

of the SDGs, especially




Summary

The scope of IMR020 is much broader thgoreviousgenerations of mobile broadband
communicatiorsystems.

Usecasedoreseen include enhancement tife traditional mobile broadbandcenarios
as well agiltra-reliable and lowatency communicationand massive machingpe
communications.

ThelTU's work in developing the specifications for #0R0, in close collaboration with
the whole gamut of 5G stakeholders, is now well underway, along with the associate
spectrummanagement and spectrum identificati@spects.

IMT-2020will be a cornerstone for all of the activities related to attaining the goals in 1
2030 Agenda for Sustainable Development



