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

5G, IoT and AI

September 16, 2024

Pratik Das



2Source: BlackRock

Technology Innovation
& Breakthroughs

Demographics
& Social Change

Climate Change
& Resource Scarcity

Technology is driving
exponential progress in
tech sector and far beyond

EXAMPLES:

• Cloud and 5G

• EDGE AI

• Robotics and automation

Longer lifespans and modern
lifestyles are changing healthcare/ 
wellness and consumer preferences

EXAMPLES:

• Next-gen telemedicine devices

• Quality aging

• Hybrid shopping/modern store

Demand for a clean, green
tomorrow are advancing
energy and conservation

EXAMPLES:

• Clean energy and smart utilities

• Sustainability in industries

• Electric vehicles

Trends accelerating industry digitalization
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in cumulative R&D 
$90+ billion

140,000+
patents, patent applications

RFFEComputer vision 5G technology C-V2XAI

LocationPower 
management

Security Massive MIMOCarrier 
aggregation

mmWaveEnvelope tracking Bluetooth ModulesWi-Fi

SensorsFingerprint Gesture ImagingMultimedia

DSPCPU GPU Voice 
recognition

Advanced 
channel coding

Inventing the 
technologies shaping 
the digital future

Source: Company data as of Q4 FY2023; R&D is cumulative expenditure since 1985



Our advanced wireless innovations lead the path to 6G

v

6G
Release 21+

5G Advanced 
Release 18/19/20

Boundless 
extended reality

IoT expansion

Fixed Wireless 
and enterprise

Industrial IoT

Smartphones 
and laptops 

Automotive

Enabling new 
verticals

Enhancing mobile
broadband

5G New Radio (NR)
Release 15/16/17

4G
Foundations



5

Rel 15
Established 5G NR
technology foundation

Rel 16
Expanding to new use
cases and industries

~1.5–2 years between releases

Rel 17
Continued expansion
and enhancements

Rel 18
New wave of 5G innovations in 
the decade-long 5G evolution

5G Advanced
T E C H N O L O G Y  

E V O L U T I O N

A  R I C H  
R O A D M A P  O F

Rel 20

5G

Rel 21+

IAB integrated
access/ backhaul

5G 
broadcast

In-band eMTC/NB-IoT 
and 5G Core

Mission-critical 
services with eURLLC 
(e.g., 5G NR IIoT)

Positioning 
across use cases

eMBB evolution - 
improved power, 
mobility, more

5G NR 
Cellular V2X

Better coverage 
with IAB, uplink 
MIMO

5G NR in 
unlicensed 
spectrum

Private Networks, 
SON

Scalable OFDM-
based air interface

Flexible
framework

eMBB — 
enhanced mobile 
broadband services

5G core network 
and enhanced 
E2E security

Sub-6 GHz with 
massive MIMO

LTE 
integration

Mobile 
mmWave

Advanced 
channel coding

Enhanced DL/UL 
MIMO, multiple 
transmission points

NR-Light Reduced 
Capability (RedCap) for 
low-complexity IoT

More capable,
flexible IAB

Unlicensed spectrum 
across all use-cases 

New spectrum
above 52.6 GHz

Centimeter accuracy 
IIoT with mmWave

Expand sidelink for 
V2X reliability, P2V, 
IoT relay

Enhancements 
to 5G NR 
Industrial IoT

Non-terrestrial network 
(i.e., satellites)

Rel-15 deployment
learning, eMBB 
enhancements,
XR, others

Further eMBB 
enhancements

Full-duplex
MIMO

Extended 
Reality (XR)

Smart repeaters 
for coverage 
expansion

Automotive 
and NR V2X 
enhancements

Non-terrestrial
network
enhancements

5G NR-Light
expansion for
IoT and more

AI/ML data-
driven designs

Broadcast 
enhancements

Sidelink in 
unlicensed 
spectrum

Rel 19
Realizing the full potential of 
5G and bridging to 6G

Continued MIMO, 
mobility

Advanced 
topology

Wireless AI

Device and network 
energy savings

Ambient IoT

XR evolution

Enhanced NTN

Duplex evolution

Higher midband 
spectrum

Integrated 
sensing and 
communications

6G
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Key technology inventions in 5G Advanced Release 18
Leading the innovation pipeline for 5G Advanced and beyond

To optimize device-to-
network transmission 
performance

Enhancements to uplink MIMO, 
device coverage, mobility, 
CA power aggregation, and 
Tx switching

To lay the groundwork for 
intelligently connected 
networks and devices

Evaluation of ML-based system 
design and use cases, e.g., channel 
feedback, beam management, 
positioning, mobility optimization

To capture energy-saving 
and flexible deployment 
opportunities

Network energy saving, network-
controlled repeater, full duplex, NR-U 
sidelink, sidelink relay, mobile IAB, 
improved NTN,  broadcast/multicast

To support new devices 
and enhanced smart device 
efficiencies

Improved XR, drone comm., RedCap 
efficiency, narrowband & sidelink 
positioning, small data Tx, low-power 
wakeup receiver

To improve mobile 
and fixed broadband 
experiences

Enhancements in MIMO 
performance, device mobility, 
DSS, CA enhancements, 
precise positioning, multi-SIM

Enhanced 
Uplink

Broadband 
Evolution

IoT Advancement 
and Expansion

Efficient 
System Design

Wireless AI 
Foundation
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Driving digital transformation across different segments

Retail & 
Payments

Energy & 
Utilities

Building & 
Enterprise

Location & 
Tracking

Industrial & 
Automation
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eMTC/NB-IoT1

Lowest complexity3,
delay tolerant

Low-end 
industrial
sensors

Smart city 
(e.g., meters)

Agriculture 
sensors

Utility
meters

Low-end 
wearables

Low-end
asset trackers

1 Also including satellite access; 2 Data rate of 150 Mbps DL / 50 Mbps UL, latency of 10-30 ms, 10-3 to 10-5 reliability, coverage MCL of 143 dB; 3 Data rate of 1Mbps, MCL of 155.7 dB (eMTC) and 164 dB (NB-IoT)

RedCap
(Reduced Capability)

Lower complexity2

and power

Smart
grid

Augmented 
reality

Health
monitors

Surveillance
cameras

Entry-level 
laptops, CPEs

Industrial
sensors

eMBB/URLLC
Highest performance

A unified, scalable air interface allowing
coexistence of a wide range of 5G device classes5G NR
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The capability and complexity gapReduced Capability
(RedCap)

Bridging the 5G IoT capability and complexity gap with RedCap

Expanding the 5G universe to connect more tiers of devices and services

High-
performance

Low-
complexity

Mission-critical IoT
(with TSN, URLLC, 
and precise positioning)

5G massive IoT 
(i.e., eMTC, NB-IoT)

L A T E N C Y T H R O U G H P U T D E N S I T Y C O M P L E X I T Y B A T T E R Y  L I F E

High Low High Low Long

Low High Low High Reference
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• Fixed Wireless Access CPEs
• Connected PCs
• Mobile Routers & tablets

• High-end wearables
• Health monitors
• XR Glass-to-Cloud

• Industrial sensors
• IoT gateway
• Surveillance cameras

Mass Tier Broadband Consumers IoTIndustrial IoT

5G RedCap will fuel device ecosystem expansion 
in diverse 5G deployments



115GC: 5G core; eMBB: Enhanced mobile broadband; MEC: Multi-access edge compute; SA: Standalone; TSN: Time sensitive networking; URLLC: Ultra-reliable low latency communications; vRAN: Virtualized radio access network; XR: Extended reality 

5G Standalone realizes the full potential of 5G for the Industrial IoT
Support the broadest range of devices and use cases, including eMBB, low-complexity IoT, XR, and mission critical apps

Standalone private networks

RedCap devices

Network slicing

Time sensitive networking

Edge Compute and URLLC

Precise positioning

Build independent private networks with multiple 
options for security credentials and optional 
public network fallback to meet custom needs

Use mmWave, sub-7 GHz, unlicensed bands 
with NR-U, or multiple bands with 5G SA carrier 
aggregation

Densify wireless IoT connectivity with 
reduced capacity 5G RedCap devices 
for longer battery life and greater cost-
effectiveness

Cut the wires between industrial nodes 
with deterministic 5G TSN latency for 
more efficient and responsive industrial 
operations

Secure mission-critical data flows from 
heavy best-effort traffic with end-to-end 
resource reservations for network slices

Host delay-sensitive application servers 
on edge compute resources collocated 
with 5G vRAN for the lowest latency 
and the highest data integrity

Leverage 5G communication 
infrastructure for centimeter-level 
positioning indoors and outdoors



Coverage, capacity, and mobility
Outdoor/indoor, high data speeds, seamless 
handovers, public network fallback

Reliability and precise timing
Industrial grade reliability, latency and 
synchronization (eURLLC3 and TSN4)

Interoperability
Global standard, vast ecosystem, 
future proof with rich 5G roadmap

5G private networks bring benefits 
to industry and enterprise

Optimized
Tailored performance for local 
applications, e.g., low latency, QoS2

Dedicated
Local network, dedicated resources, 
independently managed

Secure
Cellular grade security, sensitive 
data stays on-premisesPublic 

network 
fallback

Private network1

1. Also referred to as non-public network (NPN); 2. Quality of service; 3. Enhanced ultra-reliable low-latency communication; 4 Time sensitive network
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16Source sample text

Enabling faster migration to a unified 5G network
16

RedCap
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Fueling 5G ecosystem expansion

17
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Innovative IoT platform to
digitally transform industries 

Combines our industry-
leading silicon, expansive
ecosystem and API-first,
developer-friendly tools

Supports enterprises and
developers to build scalable,
cost-effective, and secure
IoT solutions 

Can be integrated with
enterprise software and
reseller platforms

Opens new SaaS-based
revenue opportunities

Supporting partners
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Qualcomm Aware  Platform: The Industrial Intelligence Solution

Intelligent 
Edge

Aware
APIs

Application 
Partners & System 

Integrators

Connectivity 
Management

Location
Services

Condition
Monitoring

End-to-End
Security

And more…

SaaS business
Manufacturing

Healthcare

Energy & UtilitiesConstruction

Logistics

Retail & Payment
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Object 
classification

Voice 
activation

Text
recognition

Gesture/
hand tracking

Computational 
photography

Contextual
awareness

Face 
detection

On-device 
security  

Voice 
recognition

Fingerprint

Local network 
analytics

Low-latency
interactive content

Boundless XR

On-demand 
computing

Industrial automation
and control

Enterprise data

+
Edge cloud

on-device AI
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AI-enhanced      
5G Advanced
user experience

Qualcomm® 
5G AI Suite 

Gen 3

30%*
 faster link acquisition 

Best-cell selection time 
reduced by 20%*

 

Location accuracy 
improvement by 30%*

 

10%* lower power
in connected mode (mmWave) 

60%*
 faster CPE service 

acquisition (mmWave)

23

Contextually-aware 
QoS and latency 
improvements

Multi-antenna
management to improve 
user experience
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Introducing Qualcomm Cloud AI 100 Ultra
PERFORMANCE AT SCALE

A performance- and cost-optimized AI inference 
solution, purpose-designed for Generative AI 
and large language models (LLMs).

Best Perf/TCO$ 100B Gen Al 
models on a 
single card

Software tools for 
frictionless porting 
of pre-trained 
models

8x larger models 
within a single 
server

Fully programmable 
and with support 
for recent Al 
techniques and 
data formats

8x100B
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NETWORK 
DIGITAL TWIN

Intelligent monitoring  
and management

Proactive 
alerts

On-the-fly 
modeling

Programming 
AI-assistants

‘Level-3’ 
autonomous networks

Vision for gen AI-augmented and autonomous networks

OPERATOR
NETWORK
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Thank  you
Nothing in these materials is an offer to sell any of the components or devices referenced herein.

© 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 their respective 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 are licensed by Qualcomm Incorporated. 

Follow us on:
For more information, visit us at qualcomm.com & qualcomm.com/blog

Sign up for the  newsletter! 

https://www.qualcomm.com/
https://qualcomm.com/blog
https://www.linkedin.com/company/qualcomm/
https://x.com/Qualcomm
https://www.instagram.com/qualcomm/
https://www.youtube.com/c/qualcomm
https://www.facebook.com/Qualcomm
https://assets.qualcomm.com/wireless-technology-newsletter-sign-up.html?empid=wireless-technologies
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