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Yesterday

Mobile Telephony

Today

Mobile Broadband

Tomorrow

The Networked Society

Access to information and sharing of data 

anywhere and anytime for anyone and anything
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Future Wireless Access

future Wireless Access – “5G”

More than just bigger and better mobile broadband

“A platform on which any wireless application can be implemented”

Enhanced 

Mobile Broadband

Media Distribution Wearables Smart Homes Critical Infrastructure Traffic Safety/Control
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future Wireless Access

A wide range of requirements

Very low latency
High data rates

everywhere

Very high traffic

capacity
Massive number

of devices

Very low

device cost

Very low device

energy consumption
Ultra-high reliability

Affordable and sustainable
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Data rates

• More than 10 Gbps in specific scenarios

• Several 100 Mbps generally available 

in urban/suburban scenarios

• Multi-Mbps connectivity essentially everywhere

IMT/LTE-

Advanced

3G

HSPA

LTE

5G

2 Mbps

14 Mbps

100 Mbps

1 Gbps

? High data rates everywhere
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Traffic capacity

• More dense networks

• More spectrum

• Enhanced technology

Traffic capacity
[Mbps/km2]
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Machine-Type Communication

Massive MTC
Massive numbers 

Small data volumes

Low cost

Low energy

Long range

Critical MTC
Very low latency

Ultra reliable

Very high availability

A wide range of disperse requirements
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5G – Spectrum

Spectrum range relevant for 5G wireless access

1 GHz 3 GHz 10 GHz 30 GHz 100 GHz

› From sub-GHz to mmw

› Lower frequencies for full-area coverage

› Complementary use of higher frequencies 

– Extreme traffic capacity and data rates in dense scenarios

Coverage

Extreme capacity

and data rates 

WRC’ 15 WRC’ 18/19
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5g WIRELESS ACCESS

Overall 5G solution

New technology

Evolution of existing technology + New radio-access technology

Gradual migration

into existing spectrum

Evolution of LTE

Existing spectrum

Below 6 GHz

Interworking

Backwards compatible

New spectrum

Above 6 GHz

Potential new spectrum below 6 GHz

No compatibility constraints
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Interworking – Examples

Dual-connectivity

User-plane aggregation

• Initial deployment of new RAT on higher bands 

for extreme traffic capacity and data rates

• LTE on lower bands for full coverage and robust mobility

� Smooth introduction of new RAT in new spectrum

• Migration of new RAT into legacy bands while retaining 

full bandwidth availability for new devices

� Smooth migration of new RAT into legacy bands
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5G – Spectrum

Spectrum sharing

› Becoming more relevant for very wide bandwidths 

in dense deployments 

– Difficult to find dedicated spectrum for multiple operators

– More dynamic traffic variations

› Unlicensed

› Shared licensed spectrum
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5G – Duplex arrangement

On system level D D or even on link level

Dynamic assignment of downlink/uplink resources

Prepared for full duplexFully dynamic TDD

1 GHz 3 GHz 10 GHz 30 GHz 100 GHz



Ericsson Proprietary Information  |  2014-12-08  |  Page 13

Multi-antenna Technology

Multi-site transmission/reception  

› Multi-antenna TX/RX extended to multiple sites

Multi-layer connectivity

› RRC connectivity to overlaid layer

› Robust mobility for (ultra) dense deployments

› For both low and high frequencies

› Beam forming for coverage

› Multi-user MIMO for capacity 
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Lean design

› Minimize transmissions not related to user data

› Minimize broadcast of system information

– Main part provided on a per-need basis

› Separate user-data plane from system information

– System information broadcast wide-area

– Underlaid nodes only active when user-data to convey

Lean design

Average “cell” activity

(user data) 

› Network transmissions not related to user data

– Reference signals, system information, D’

– Contributes to network energy consumption

– Interference limits the achievable data rates

› Networks lightly loaded on average

› Will not change dramatically in the future

– Much more traffic but also much more network nodes

Higher achievable data rates

Enhanced energy efficiency
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Access/backhaul integration

Access/Backhaul integration

› Same technology for access and backhaul

› Same spectrum resource for access and backhaul

“Multi-hop” connectivity
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Device-to-device communication

Today Tomorrow

D2D is a “natural” extension to extreme densification



Ericsson Proprietary Information  |  2014-12-08  |  Page 17

D2D for 5G

Network-controlled 

direct communication

Device-based

Relaying

Unicast
Broadcast/

Groupcast

Network-controlled 

direct communication

Tightly integrated device-to-device communication

Device-to-device links under network control
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Proposals

5G timeplan

2013 2014 2015 2016 2017 2018 2019 2020 2021

Rel-14Rel-13 Rel-15 Rel-16

5G WI(s)5G SI(s) 5G evo

Vision, feasibility Requirements WS Specs
WRC-15 WRC-19

Evaluation (external)
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Ericsson 5G trials

• 15 GHz band

• 400 MHz bandwidth

• 5/10 Gbps

15 kHz 75 kHz

Increased subcarrier spacing

20 MHz 100 MHz

Increased bandwidth

0.2 ms1 ms

Reduced subframe duration
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June 2014
Measurement 

terminal
Commercial HW


