


5G GLOBAL INDUSTRY

projections

Enable $12Trillion dollar worth of economic activity by 2035
* Manufacturing (3.4Bn)

¢ Information & Communications (1.4Bn)

* Whole Sales & Retail (1.3Bn)

» 16% adoption globally (about 1.4Bn connections)

= 3% of 1Bn connecflions in SSA by 2025 is projecfted fo be 5G

5G will open up new use cases in areas of mobile broadband,

infernef of rhings and mission crifical applicafions.

Infernafional Dafa Corporation predicfs Fhar in Fhree
years, 45% of IOT generafed dala will be sfored,
processed, analyzed, and acfed upon close Fo or af Fhe
edge of nefworks.

Source: GSMA




is 5G?

The lakest generation of cellular mobile communications. IF succeeds the 4G, 3G and 2G technologies.

Enabling smooth and timely technology shift with changing business demands

~10Gbps ; ~1ms

~ 1Mbps ; ~300ms
50-100 Kbps ; ~600ms

Any device can provide access
to the content and enable new

business opportunities across
- Smartphones industries
popularization and
- Feature phones and mobile d&?ta tr_affic
mobile broadband exponentially increase

Massive mobile voice introduction
communication
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5G?

Latency
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Connections
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per Km 2
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User Experience
Data Rate
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per user
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5G Technology Enablers

¢ Low Band (<1G Hz)
% Mid band (< 6Ghz)

' o

SPECTRUM < mmWave

«* Mobile Phones
*»* CPEs

R/

** 10T Devices

5G
\ Enablers /|

((( ))) < RAN (NR, Cloud RAN)
A *» Core (NFV, SDN))

¢ Transport (Fibre, E-band)
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Required by 5G is Ready
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Globally unique 5G CPE and Balong chips, minimum 3D MIMO AAU, maximum power capabilify of
millimefre wave AAUs, maximum bandwidfh and powerful 3D MIMO AAU, minimum size of millimefre
wave, bearing 10GE fro site, 50GE access ring, and 400GE E2E backbone Cloud-based core nefrwork



8 703 Mz - 748 MAz 738 Mz - 503 MOz FOD
5 = e = BB
38 2570 MHz — 2620 MHz 2570 MHz — 2620 MHz TDD
139 1880 MHz — 1920 MHz 1880 MHz — 1920 MHz TDD
140 2300 MHz — 2400 MHz 2300 MHz — 2400 MHz TDD
nd1 2496 MHz — 2690 MHz 2496 MHz — 2690 MHz TDD
150 1432 MHz - 1517 MHz 1432 MHz - 1517 MHz TDDI
n51 1427 MHz - 1432 MHz 1427 MHz — 1432 MHz TDD
166 1710 MHz - 1780 MHz 2110 MHz — 2200 MHz FDD
n70 1695 MHz - 1710 MHz 1995 MHz — 2020 MHz FDD
71 663 MHz — 698 MHz 617 MHz - 652 MHz FDD
n74 1427 MHz - 1470 MHz 1475 MHz - 1518 MHz FDD
175 N/A 1432 MHz - 1517 MHz SDL
176 N/A 1427 MHz — 1432 MHz SDL
077 3300 MEz - 4200 MEz 3300 MHz — 4200 MHZz TDD
178 3300 MHz - 3800 MHz 3300 MHz — 3800 MHz TDD
180 1710 MHz - 1785 MHz N/A SUL
n81 880 MHz — 915 MHz N/A SUL
n8? 832 MHz - 862 MHz N/A SUL
n83 703 MHz — 748 MHz N/A SUL ]
n84 1920 MHz - 1980 MHz N/A SUL ]
186 1710 MHz - 1780MHz N/A SUL |
257 26500 MHz - 29500 MHz | 26500 Mz — 29500 MHz TDD |
inrs e STV P14 i VAR B T B A 1 Y 7 O '
S VEN 200NN AT T~ AN K ATT -~ 2N AT T~ ANNNG AT~ TS |
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Source; 3GPP Release 15

5G SPECTRUM REGION 1

and Europe

" nN28,n77/78 and n258 specftrum
adopted for Region 1 after
WRC-109.

= Most devices shipped fo these
regions in the next few years
are expected Fo support rhem.

As Nigerian regulator
develops policies for 5G,
specific speckrum decisions
will be faken



5CG TRIAL IN NIGERIA

. Speckrum

oC NR (New Radio) Erequency Ranges

N7 FDD 700 MHz
N28 FDD 2.6 GHz
N41 TDD 2.6 GHz
N71 FDD 600 MHz
N77 Mm Wave 3.3 -4.2 GHz
} N78 Mm Wave 3.3 - 3.8 GHz
N79 Mm Wave 4.4 —-5.0GHz
N257 Mm Wave 26.5 - 295 GHz
} N258 Mm Wave 24.25 - 27.5 GHz

= On C band:

n78 (3.5G) and
millimerer wave n258 (26Q)

B Low frequency 8 High frequency
cells 700 MHz cells 3.4-3.8 GHz

1 Millimetre wave
cells 26 GHz

Large scale events Vehicle communications Environmental
Thousands of users Transport infrastructure monitoring &

5G Trial
Spectrum

Smart cities

Transport & Improved residential
infrastructure connections,
Smart energy

Comments

3.5CGHz &
26GHz

Bandwidrth ‘

3.5G (20, 50, 80, 100)
& 26G (800) MHz

Bandwidrh limifafion on 3.5G is as
a resulfr of spectrum availabilify
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SA neftwork archifteclture NSA neltwork architecture NSA nefwork architecture

v VoNR (Voice Over 5G) v 4,5Gbps Download Speed. v 2Gbps Download Speed.
v’ 20MHz bandwidrh on v 800MHz bandwidtrh v 100MHz bandwidth
3.5CHz (n78) on 26CHz (n258) on 3.5GHz (n78)

ACHIEVEMENTS | 5G TRIAL IN NIGERIA

l. 5G POC in West Africa,
. 5G millimerer wave POC in Africa,
[1. VoNR call (Voice Over 5G), including voice and video calls in Africa



5G

in Nigeria
NOV 19 - FEB ‘20
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Challenges...

Specftrum sftrategy, mop-up and allocation
Regulalory bodies will have to strike a balance befween use of Sub 6G for existing

fechnologies and licensing them for 5G as well as approval of new spectrum .

5G study and Framework

As wifh all new rechnologies, we must leverage learnings from first adopters in

addifion fo frials, sfudy and evaluafion involving all sfake holder

Synergy of governmental agencies

Co-operafion and rhe declaration of felecom as a crifical national infrasfructure

are vifal for rhe success of rhe national broadband sfraregy.

Device availability and affordability
Average cost of 5G compatible devices today ~ $1000. this is expected to reduce
significantly with Fime. In line wirh nafional broadband sfrafegy, encouraging in

counftry device manufacturing will help reduce fhe cost of 5G devices in Nigeria




...Challenges

Cosl of deployment
Mobile neftworks will have fo deploy new and/or modernize existing nefwork

infrastructure; and coverage impacted by spectrum allocated.

Awareness

Pockerfs of resisfance due fo limited knowledge abouf Fhis new fechnology

Infraskructure maturity

Low level of development of supporfing infrasfructure fo drive the 5G use cases

Global Polifics

The US ban on Huawei products. Huawei being major equipment manufacfurer

and pioneer of the fechnology




Build a brand

02

National skrategy

Industry driven

User experience
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Acronyms and abbreviations

AR Augmented Reality

CPE Customer Primises Equipment
eMBB enhanced Mobibe Broadband
FWA Fixed Wireless Access

GSMA GSM Associaton

HD High definition

loT Internet of Things

mMTC Massive machine-type communications
NBC National Broadcasting Commission

NCC Nigerian Communications Commission
NFMC Nigerian Frequency Management Council
NR New Radio

NSA Non Stand Alone

NVF Network Virtual Function

OEM Owner Equipment Manufacturer

RAN Radio Access Network

SA Stand Alone

SDN Software Defined Network

UHD Ultra High definition

URLLC Ultra-reliable low-latency communications
VR Virtual Reality

WRC World Radio communication Conference
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