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1980s
Analog voice

AMPS, NMT, TACS 

1990s
Digital voice
D-AMPS, GSM, IS-95 (CDMA)

2000s
Mobile broadband

WCDMA/HSPA+, CDMA2000/EV-DO

2010s
Mobile Internet

LTE, LTE Advanced

Mobile fueled the last 30 years — interconnecting people
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Mission-critical
services

Enhanced mobile
broadband

Massive Internet
of Things

5G will be a connectivity fabric & a platform for innovation



44

!   3GPP Workshop on Long Term Evolution (LTE), November 2-3, 2004
!   Could we imagine, in 2004, which value wireless would unlock in the following decade?

Introduction
What will 5G be?

!   (Some) companies that would not have existed without the smartphone industry

From the Qualcomm input to the 3GPP 5G workshop (09-2015): “We will not be able to know which value 5G will unlock”

Why “a platform”?
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New use cases for connectivity being created around emerging societal trends

“the un-edited you”

October 2016: creation of use cases is not stopping
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Key 5G-enabling technologies

Based on ITU vision for IMT-2020 compared to IMT-advanced

3x
spectrum 
efficiency

10x 
experienced 
throughput

10x 
decrease in end-

to-end latency

100x
network 

efficiency

10x
connection 

density

100x
traffic 

capacity

New levels of capability and efficiency

Coordinated 
spatial techniques

Multi-connectivity

Mobilizing mmWave w 
advanced beamforming

New shared spectrum 
paradigms

Hyper dense
deployments

Advanced 
receivers

Massive
MIMO

Ultra-reliable 
links

Beam 
forming

Grant-free uplink 
transmissions, 

e.g. RSMA V2V

Wide 
bandwidths

Advanced channel coding, 
with LDPC evolutionIntegrated access 

and backhaul

Device-centric 
mobility

Dynamic, 
low-latency 
TDD/FDD

Redundant 
links

Multi-hop

Multicast

Narrowband 
Internet of Things

V2N
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New spectrum sharing paradigms — opportunity to innovate
Expanding the addressable range of frequencies & the range of usage scenarios

Licensed
spectrum

Exclusive use
Over 40 bands globally for LTE

Shared
spectrum

New shared spectrum paradigms
Example: 2.3 GHz Europe / 3.5 GHz USA 

Unlicensed 
spectrum

Shared use
Example: 2.4 GHz / 5 GHz / 60 GHz global
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Forward compatibility as a design goal
Efficiently multiplex envisionedwith future 5G services on the same frequency

1 Blank resources may still be utilized, but are designed in a way to not limit future feature introductions; 2 Nominal 5G access to be designed such that it is capable to sustain puncturing from mission-critical  transmission or 

bursty interference

Integrated framework
That can support diverse deployment 

scenarios and network topologies

Scalable transmission time interval (TTI)
For diverse latency requirements—capable of 
latencies an order of magnitude lower than LTE

Mission-critical transmissions
May occur at any time; design such that 

other traffic can sustain puncturing2

Forward compatibility
With support for                       

‘blank’ resources1

Blank subcarriers

Scalable TT I MBB

D2D

Multicast

Self-contained integrated subframe
UL/DL scheduling info, data and 

acknowledgement in the same sub-frame

Dynamic uplink/downlink
Faster switching for more flexible 
capacity based on traffic conditions

DL ULDL UL UL
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Continue to evolve LTE in parallel to become a critical part of the 5G Platform

5G NR R16 launches

R17 + 5G evolutionR16 5G Work Items

5G NR standardization progressing for 2019 launches

Note: Estimated commercial dates. 1 The latest plenary meeting of the 3GPP Technical Specifications Groups (TSG#72) has agreed on a detailed workplan for Release-15; 2 Forward compatibility with R16 and beyond

5G study items

R15 5G Work Items

Gigabit LTE & LTE IoT deployments

3GPP 5G NR
R14 Study Item

2016 20212017 2019 2020 20222018

5G NR R15 launches2Accelerating 5G NR1 with 
trials & early deployments

Strong commitment to global standards
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....this will be 5G unless....
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....A.I. takes over first... 
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TM

Anyone can talk about 5G.
We are creating it.


