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ion 2 agenda

TIME (70-minutes) SESSION
10:55 - 11:05 Keynote from e& UAE

11:05 - 11:15 Keynote from Zain KSA

11:15 - 11:25 Keynote from Qualcomm

11:25 - 11:50 Panel discussion with du, Huawei, Nokia
and Verizon
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5G SA & 5G-Advanced
Market update and latest
release from GSMA

Barbara Pareglio
Technical Director
GSMA
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5G-Advanced and the return of
multicast

5G multicast services 29%

Low-cost IoT support 45%

Enhanced integration with

) 18%
satellite resources

Enhanced integration with o
drone resources 4%

Improved device positioning

(0)
accuracy 2%

Improved AR/VR support 2%

Source: GSMA Intelligence Global Mobile Trends 2024 - Enter Al and the ‘open of everything’

As of Q3 2023, a total of
134 operators from 60
countries had launched
or demonstrated intent to
launch 5G SA networks

GSMA



5G-Advanced is the next step in the development of
cellular technologies

_ ~1+ trillion
Mobile Revenue ($) O (2025)
. N ~ 10 billion
No. of connections © (2025)

Ambient-loT

Source: GSMA 5G-Advanced: Shaping the
future of operator services paper

RedCap RedCap

NTN
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Edge Compute Edge Compute

K ~1 trillion
6 (2021) Network Slicing

Network Slicing

e~ 800 million

g (2007 Web

Web Web Web

% 8 billion
2. ~800 billion
(® (2011) C-V2X NR C-V2x NR C-V2X
2. >300 billion «2  >5 billion
6 (2001) 2011 Video Conferencing Video Conferencing Video Conferencing
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Technology Leadership — Mobile and Fixed Global Benchmarking
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Technology Leadership — Unprecedented 5G Journey

VONR

Readiness 2023 5G Slicing 5G-Advanced
2021 Static E2E Slicing Architecture Live network testing 2023

| | | Dynamic Slicing

~—9V 5G SA ~—v ~—_ Vv 5G SA Launch ~—_ Vv

1stTelco In the UAE

; 2022 Private Network 202 2024+
2019 Readiness First Commercial Launch 023 5G SA Speed
5G Launch World fastest 5G SA
download speed
Frst Operator in the MENA to @13.2 Gbps announced
launch 5G to consumer during GITEX 2023

Enabling advanced use cases for diverse verticals to realize the full potential of 5G

Govt. & Security | Transport Oil & Gas

Making public safety and Al based ‘ . neport such as g Refably connect remote O and Gas facilities with 8
with paszenger Gedicated private 5G network and experience
earty detaction of - 2 Ig agement, y transformation at the core. Let your spplications work on
remediai measures 4 e dat high refiabilty, and ultra- low latency connectivity with strong
’ security Estatiish scamiess communication between
drilling sites, vessels, and offshore platforms while

Airline & Logistics = Healthcare

Take advantage of tactile Internet over 5G jo enable remote
diagnosls and treatment, Making healthcare more
accessible to people affected by epidemics, and
disasters that require connects v prowiding patient first
responsa to tha nearest hospital

patiant monftorng systems in am

clinics by enabling ie-saving use cases

monitoring connected workers, inspection robots, video
survedlance, & drones to acquire perceptive insights 1o
make informed decisions,

management a

3
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e UAE 5G Commercial Use Cases

Home Wireless

Home Wireless
Advance

12 months commitment

199.00 AED/month

5% VAT excluded

Limited Time Offer: 50% OFF!

~— Local Data
Unlimited for 12 months

4  Optional
~' 5G Router

®.  Free 24 hours* delivery

b

Buy

Home Wireless
Premium

24 months commitment

299.00 AED/month

5% VAT excluded

Limited Time Offer: 25% OFF!

~— Local Data
Unlimited for 24
months

&, Included

—° BG Router
E] STARZPLAY ™

®.  Free 24 hours* delivery

B

Free
=% GoChat Premium*

Buy

5G Private Mobile Edge

Pick between Public or Private Mobile Edge Computing
to enable new use cases that demand lower latency,
reduced backhaul, and data localisation

REQUEST A CALLBACK >

Getthe 5G
advantage through

Confidential

Business

5G Wireless Lines

Leverage the turnkey 5G portfolio encompassing high
performance 5G connectivity, 5G routers, backed by
managed service expertise

5G Private Campus

Adapt to your evolving connectivity needs to improve
reliability and flexibility of your campus locations. Fulfil
your demand of range, mobility, performance and

REQUEST A CALLBACK >

10X

Promised Low-
Latency

Promising latency as low as
5ms

3
&
100X

Network Efficiency
Augmenting network energy
utilisation with resourceful
processing

10X

Connection Density

Efficient signalling for loT
Connectivity

Spectrum Efficiency
Achieving more bits per HZ
using enhanced antenna
techniques

more.

REQUEST A CALLBACK >

EaS

10X

Heightened
Throughput

More unified, multi-GBPS peak
rates

100X

More Traffic Capacity

Operating network hyper-
densification with smaller cells
everywhere

21
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Mobile Industry has made a leap every ~10 years

6G
5G-Advanced
. Connecting Peoplein 3D
Rapid 5G development >
Connecting 7+ Billion < I Cony, %
Peoplein 2D 10Gbps capability & g,e sCe 7 K 6y
eMBB F & e %
6+ Billion UCBC ’%
- S+ Billion 7\ Utra-large uplink - / \ s |
4 Billion 4G SG Communication
® Mobile Internet ‘ w2 |
2G Voice 3G Data MMTC URLLC Al mMTC  URLLC >
! : Spectrum (<100GHz) om'\:na::::“on 2030+ .amﬂig::;i,
1990 - 2010 2010 - 2019 ! 2020 - 2024 : 2024 - 2030 o % \ / Communication &
(=)
i t mMTC Core 6"‘0 Ublqmlgufs ;
iPhone NB_loT URLLC Manufacturing %, Connectivity &
Process *'(, .‘i‘?
100 billion Passive 10T ’%,Q o
HCS
Communication & Sensing
—

Sensing & P-loT & Al

5G-Advanced paves the way to 6G

Source: e& UAE 5-Advanced White Paper, 5G-Advanced: The Future of Wireless Communications in the UAE,

Confidential


https://www.eand.com/en/news/3-jan-2024-etisalat-by-eand-launches-white-paper.html

Advancing Horizons

e& UAE 5G-Advanced Roadmap
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e UAE 5G-Advanced Roadmap

_______________________________

’ \ e& Commercial

Currently e& e& mlan in 2025

supports Rel-16 Commercial e 2" Wave of 5G

I— /\% nin 2024 5G - Advanced
‘ 5G Advanced Rel’19,20

- Delivering on the FEE
”’*" s
.
5G' Expansion to new 5V0n
' e

2D - verticals LT -
2D Foundaation of - " - |

. 5G NR _Em Frozen by ~~ - _» RAN Vendor Readiness

,___________—
R ——

Planned

lt S ’il Vendor ReadineSS in Q4-2025
~ In -
e rozen R16 RAN Ve H N
F SGPPby —————————— ndOf' Readlness \\
Rel"14 & Below Frozen by AR s.

.. 3GPP Release
Timeline

2011-2018

' 56 Rel-15 56 Rel-17 | 56 Rel-13
(eMBB) (Ultra Reliability) (Industrial IOT Ph-1) (5G to the Fullest)
- < 1.5Gbps — 3Gbps
- = 140Mbps_200Mbps
- 50m-200m 10m 10cm

Confidential
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e& UAE is stepping towards 5G — Advanced with the Activation of Underlying
Technologies (5G SA, 5G For Enterprise, Field Trials of High Speeds)

On Track Towards
Industry 4.0

5@G Standalone

T g%y % 0
=/ ® NpUSTRY 4 0 @
s 2N

Etisalat and Huawei Unveil 5G RedCap Services at
GITEX 2023

NETWORKING |, INFRASTRUCTURE October 15, 2023 02:04 PM GST
etisalat by e&: 5G Stand Alone network now available for all mobile
users in UAE

etisalat by e8 UAE completes region’s first 5G network trial for onshore drilling

@ Wt e 13 2023 1130 &0 - 2 e g

e

ABL DHABI, 13th March, 2023 (WAM) — efisalat by 8 UAE today announced the successful tnal of 5G network capabilty covaring multiple lcations
for an oil gas corporation with the highest standard of data securty and digitalisabon over @ mabile network capable of delivaring large amounts of

data reliably.

etisalat by e& has moved to the next stage of 5G, previously customers were using a 5G radio
access network on an existing 4G LTT network

Confidential

Y

Final Goal

5G-A Initiatives

NNNNNNNNNNNNNNNNNN

etisalat by e& 5G-advanced network speed trials
29 Aug 2023
etisalat by e& completes groundbreaking 5G-advanced network speed trials

Etisalat by e& and Ericsson Achieve 5G Downlink
Speed of Over 13 Gbps

Reported By SRIKAPARDHI | OCTOBER 16TH, 2023 AT 05:10 PM é’
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m Zain KSA, Leading the 5G Business toward 5.5G Era

~mited Time Offel

5G
Home

Speed
200 Mbps

1 Free Subscription

o i STaRZ [ eee

2024
Step into 5.5G era
2023 FWA2.0
Fastest Growth in FWA
2022 Subscriptions

Attractive Packages for

2021 5G FWA
Best 5G User Growth Leap?
Deploy 5G with 2CC ~3GI§:2 gxp RedCap Passive loT
Innovations - _
=

~irst to Active 5G
Cloud Gaming

Y Zain 5G Network
Woins 3 Nuw Awacds

zain

Awards

First in KSA to Launch
5G FWA Service




m Saudi Arabia’s Vision 2030 — Strategy to Execution C)
ZQIN

2{130
@?\T‘Léj Digital Technology

i 6) (\ (f\* ‘} Talents

Cioud

Cybersecunty
Connectlwty
10 Giga Society will be key Driver for Achieving vision 2030

© O 0O

v Giga City in Riyadh v Giga City in Top18 Cities v 10 Giga City in TOP18 Cities

v 300Mbps per user is base line v 500Mbps per user is base line v 1000Mbps per user is base line



m3D/XR Require 5.5G Large Capacity and Deterministic Latency 0_}

ZQiIN

3D Pad

Glasses-free 3D

3D Immersive Service with New Terminals

Mixed Reality

Lo | ‘
v Ol
3D Phone Quest Vision Pro

2*AK@90fps 200~500Mbps

2021

3D Services will Increase Traffic Requirements

XR

3D/XR is expected to
take 30%+ Traffic in 2026. 3D

Long Video

Short Video

2022 2023 2024 2025 2026




m 9.5G Opens a New Life for the Home Living

All-scenario Future Family life

oL widlk -*,If.,' DL : 20Mbps 5.5G Enable FWA to FWA 2.0
. il i
300~500Mbps AN L;'(; 2g\gbps
ms@95%
Video Call: 4K PWA 28
(mmWave+Sub6G)
EOL : gggf:;ps 2;;:2@'\3:&5 FWA 2.0
MSEIEST (C-band 2CC)
VR Sports: 4K*2 Glasses-free 3D Game 1080P*2 5G FWA
(C-band)
Applications & Device Developing, Higher Speed is Coming
(100Mbps  -> 300/500Mbps)
100Mbps -
FWA Speed Requirement (Mbps) P 200 500Mbps
2304 24Q4 25Q4
Connected Device# 7 9 10
Applications UHD/2D 4K/3D 8K/XR

Speed
. Requirement

4 1 0 8 _a AID I
ASSU TPUUITL O TVS & O~ 4 STditpriulice & 2=o PJdurr ©, 1T OUST

* source: Zain KSA insight




l/ain KSA, Aiming to Develop Full Scenarios FWA Business in KSA @J
ZQiN

0

1st FWA business
Fast 5G
Monetization

FWA Update Experience, Zain KSA

Go Higher, Go Wider With

Leading HBB Services

2

1st FWA combo package
Expand HBB Market

+ Fast Deployment

* High quality devices

A

* Rich content Involved

» Higher Speed

A

2

1st FWA Plus package
Continuous Business
Success

300 Mbps
& Download Spead

100 Mbps
& Download Speed

329 .-

239 &

» Higher Speed: 300Mbps

* Smart home loT involved

A

2019-2020

2021-2022

2023~

\ 4

Infrastructure Evolution

o Monetize Experience

500 Mbps

Higher N

Unguaranteed J
Speed 5G/5.5G CPE  5.5G CPE
Pro5/6 MeiG

Premium experience for high value users

e Offload 4G traffic

Up to 100 Mbps
Wider A ——J

20-30Mbps

Redcap CPE

4G CPE migrate to 5G/5.5G

v




Services

5.5G Plan

Network

*New added C-band from
acquisition or auction

Performance

2023 2024~2026

Differentiated FWA2.0

loT (RedCap) CCTV

5.5G City 5.5G Phase | launch
Riyadh: Top 8 cities:
2CC alignment 34% 2CC alignment ratio 80%

3CC in High-Value Area

C-band* 100MHz

600* 20Mhz
| 3s5G100MHz | [ 3sGiooMHz |
[ 26co0MHz ] [ 26co0MHz |
DL = 3Gbps / UL 300Mbps @Peak DL =2 5Gbps / UL 500Mbps @Peak
DL = 300Mbps / UL 30Mbps @ Commercial DL = 500Mbps / UL 50Mbps @ Commercial

2027-2030

5.5G Phase Il launch
Top 18 cities: 3CC 80%

mmWave

C-band* 100MHz

| ssci00MHz |

[ 26GoomHz ]

2.1G 20Mhz
1.8G 20Mhz

600* 20Mhz

DL = 10Gbps / UL 1Gbps @Peak
DL =2 1Gbps @ Commercial
UL = 100Mbps @Commercial
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Entering the
5G Advanced era

Rajen Vagadia

Vice President, Business Development
Qualcomm India Pvt. Ltd.

Snapdragon and Qualcomm branded products are products of Qualcomm Technologies, Inc. and/or its subsidiaries.



5G Standalone is the pivotal
step to drive 5G evolution

5G Advanced

Operators transition
from LTEto 5G

5G Standalone

‘ Rel-16 and 17

) expandingto
new industries

Rel-18,19. 2C
and beyonc
Continued &
proliferatio

5G SA triggering

sustainable economic
Strong 5G momentum and business growth n SINE|PElie e
sets stage for global X75 5G modem-RF

expansion 15t 5G Advanced-ready solution

39



Faster4G—>5G
transition

Superior
performance

5G Non-
Standalone

5G smartphones

Fixed wireless
access

5G
Standalone

Al/ML for devices
& networks

R18+ performance
enhancements

Satellite
communications

5G
Advanced

5G RedCap

Segment
enhancements —
XR, drones

5G multicast

40




&

5G Advanc.:ed

commercialization vectors in 2024-27

Algorithms and optimization Devices and networks Power-efficient, Communications using
forimproved device/ across throughput, cost-optimized loT, compute, standards based
network performance coverage, reliability FWA devices and non-terrestrial technologies

and operations and power metrics premium lloT applications (NR-NTN, NB-NTN)

41



But we can’t get to
5G Advanced without
5G Standalone



5G Standalone
accelerating globally

0

I < 25% of global operators

O Few SA sites in some networks

Source — GSA October 2023 5G Standalone member report
2 - Source - GSMA Intelligence Operators in Focus — Network Transformation Survey 2023
3 - Source — GSA Global status update report, 5G Standalone —July 2023

rks

Key operators SA status®

Launched

AlIS Thailand
China Mobile
China Telecom
China Unicom
Claro Brazil

Dish

Etisalat UAE
FarEastOne Taiwan
KDDI

KT

NTT Docomo
Orange Spain
RelianceJio
Rogers

SingTel

SKT

Softbank

STC SaudiArabia
T-Mobile USA
TEF Brazil
Telstra

TIM Brazil
TMTaiwan

TPG Australia
TSMTaiwan
Vodafone Germany
Vodafone UK

Deploying

AT&T

DeutscheT (private)
Fastweb

LGU+

TIM Italy

US Cellular

Verizon

Virgin UK

Vodafone Spain

Planned

Deutsche T (public)
Elisa

Optus

Telenor Denmark
Zain Bahrain

Zain Kuwait

Trialing

Airtel

HKT

Movistar Colombia
Ooredoo Kuwait
Orange Belgium
Orange France
Rakuten

TEF Spain

Telenor Norway

43



Why NOW?
Transition to 5G SA unlocks growth opportunities
Upcoming SA-only ecosystem enhancements

Available
today 2024 2025 2026

1750 SA devices
SA-only device sub-$99
. enhancements Gigabit 5G
Statlsﬁizientwork Power features smartphon
g S Standalone 2Rx Accelerate
NR-DC
Uplink features 5G Standalone
including slicin 5G RedCap cae
g 8 transition
Consumer5G loT tO leverage
Private networks Low-cost 5G CPEs :
Low-cost 5G laptops grOWIng
opportunities
VoNR-based Al-assisted network
UX enhancements management
Impactand KPI prediction D
NR-DC for RAN auto-classification Sl)il(?ii
high capacity Slice classification and RF config




Al to define next-gen capabilities in 5G Advanced

Al/ML to pervade 5G Advanced
networks and devices

—

"4
ey

Central Cloud

Qualcomm®

Cloud Al 100

Edge cloud

Qualcomm?®

5G RAN Platforms

Qualcomm®

Infrastructure Processors

Qualcomm

Edgewise™ Suite

‘m
D@f"ﬁ

On-device

Snapdragon®

X80 5G Modem-RF System

Snapdragon®
8 Gen 3 Mobile Platform

Qualcomm”’

RB5 Robotics Platform

Al-enhanced 5G

Signalintelligence, baseband
and medium access

Network intelligence and
system optimization

Device intelligence and
optimization

45



Fosbphis «.%/! s L ‘ 7 v
ometon | State Beam pf-‘éd|ctm:|n ﬂme/§batgl- dmﬁﬁ—for Sae Positioning accuracy enhancements

'Information ‘ K = - m—— oveﬁ]ea:tand:ﬁt'ency reduction, improving © = different indoor and outdoor scenaric
L, 1;, ughput and gl beam selection accuracy, especially = |nclud|ng_.], e ose Wltl’.l .heavy no
-.‘_‘ ~uplink overhead r p : useful for mmWave systems 7 ght conditions

h‘-_. 3 I : : : ;

Al/ML enhancements key in 5G Advanced

Improved device and network performance

46



5G RedCap ushering mass-tier 5G and
premium consumer wearables

World’s first
5G RedCap

Modem-RF system s

n Snapdragon
X35 5G modem-RF

© A

‘lll\l\\\ll\ll\\ll\ll\. p
g ~ '



5G NB-NTN
Narrowband satellite
communications for
mobile and beyond

e = S
A Eg

Personal safety S Point of Utility
and messaging IR sale devices meters

Tracking

5G NR-NTN

Complementing
terrestrial networks

Non-Terrestrial in underserved areas — S
Networks I

Mobile Automotive Mobile Satellite Fixed
5G NTN broadband compute backhaul wireless access




Snapdragon
et X80 5G Modem-RF

5G Advanced-ready
Integrated 5G Al processor

World’s firstintegrated NB-

5G Advanced . .
commercialization NTN support
vectors in 2024-27
Snapdragon
X35 5G modem-RF
World’s first 5G RedCap
modem-RF system




Thank you

Nothingin these materialsis an offer to sell any of the components or devices referenced herein.
©2018-2024 Qualcomm Technologies, Inc. and/or its affiliated companies. All Rights Reserved.

Qualcomm and Snapdragon are trademarks or registered trademarks of Qualcomm
Incorporated. Other products and brand names may be trademarks
or registered trademarks of theirrespective owners.

References in this presentation to “Qualcomm” may mean Qualcomm Incorporated,

Qualcomm Technologies, Inc., and/or other subsidiaries or business units within the Qualcomm corporate structure, as
applicable. Qualcomm Incorporated includes our licensing business, QTL, and the vast majority of our patent portfolio.
Qualcomm Technologies, Inc., a subsidiary of Qualcomm Incorporated, operates, along with its subsidiaries,
substantially all of our engineering, research and development functions, and substantially all of our products and
services businesses, including our QCT semiconductor business.

Snapdragon and Qualcomm branded products are products of Qualcomm Technologies, Inc. and/or its subsidiaries.
Qualcomm patented technologies arelicensed by Qualcomm Incorporated.

Followuson: in X © @ O
For more information, visit us at qualcomm.com & qualcomm.com/blog
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