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Why 5G?
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5G

8x mobile data 
traffic between 
2016 and 2022 
driven by video

faster to 5G

Fixed 
Wireless Access,

Smart Cities,
Health Care, etc.

8 billion MBB 
subscriptions 

by 2022

1.5 billion 
cellular IoT
devices by 

2022

MORE USAGE MORE PEOPLE MORE THINGS MORE BUSINESS 
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access complexities
Use Case Technical Requirements Vary Widely

Sensors Everywhere

Broadband and Media Everywhere

Smart Vehicles, Transport

Infrastructure, Monitor and Control

Critical Control of Remote Devices

Interaction Human-IoT

Use Cases Technical Requirements

› High User Density

› High Capacity

› Low Device Energy Consumption

› Good Cell Edge Performance

› Reduced Signaling

› Low Latency

› Access to New Spectrum

› Faster Data Throughput

› High Availability

› Quality Uplink



What is 5G?
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What is 5G – what will it bring
A Network for the Networked Society

Transport

Access Applications

Cloud Infrastructure

Management YEARS

BATTERY LIFE

10 +

DEVICE COST 

REDUCTION

Cost

BETTER

COVERAGE

+20dB

MOBILE DATA 

VOLUMES

1000 x

END-USER  

DATA RATES

10-100x

LOWER

LATENCY

5 x
MORE

DEVICES

100x

? ?



on the road to 5G

LTE Advanced

Massive MIMO

2017

Rel-153GPP Rel-14 Rel-16 Rel-17

2016 2018 2019 2020

Massive IoT

RAN Virtualization

Low latency

Early deployments 5G new Carrier Type, NR

Intelligent Connectivity



LTE Advanced



Gbps LTE

3CC + 256QAM

3CC + 4x4MIMO + 256QAM

GBPS lte

450

Mbps

cat-9

3CC

1CC + 4x4 MIMO + 256QAM

Lead Smartphones ’16

Gbps Device ’16

400

Mbps

5CC+, up to 8x8 MIMO streams w/wo LAA

Beyond ~17

600

Mbps

cat-12

20+ Smartphones

800 – 1

Gbps

cat-15-16

4CC - 5CC + 256QAM

2CC+4x4MIMO+256QAM 

w/wo LAA

800 Mbps to Gbps Device ~17

600

Mbps

cat-12

1.2-1.6

Gbps

cat-17-18

Smartphones ’16

4x4 MIMO
Smartphones ’16

2CC + 4x4 MIMO

1

Gbps

cat-16

…



GBPS lte



4x4 MIMO deployment

UE

UE

RBS

RBS

4x2 MIMO

4x4 MIMO

Data Stream 1

Data Stream 2

Data Stream 1

Data Stream 2

Data Stream 3

Data Stream 4

4x4 MIMO can give additional 48% capacity gain over 4x2 MIMO



Elastic RAN: Overview

› Borderless coordination between 

neighboring sites supporting both CRAN 

and DRAN deployments

– UL/DL CA, CoMP, D-MIMO

› Unlimited peer to peer architecture

› Resilient, Scalable, Flexible, 

Uncompromising Performance



Elastic RAN at Tokyo sTation

E-RAN 

OFF

E-RAN

ON

No Carrier 

Aggregation

2 CC Carrier 

Aggregation

3 CC Carrier 

Aggregation

62%38% 37% 56%

7%

› Station area covered by three bands 

using different grids

› Baseband units connect with Elastic RAN to 

enable full inter-site Carrier Aggregation

› Results

– Three carriers always scheduled, where available 

– 42% average user throughput increase

– Example: 14Mbps with 2CC => 34Mbps with 3CC

– 250% throughput increase by enabling third carrier 

in CA set

E-RAN

OFF

E-RAN

ON



IOT as part of 5G
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IoT – a big part of 5G

5g
USE CASES

SMART VEHICLES,

TRANSPORT & INFRASTRUCTURE

BROADBAND EXPERIENCE

EVERYWHERE, ANYTIME

MEDIA

EVERYWHERE

INTERACTION

HUMAN-IOT

CRITICAL CONTROL

OF REMOTE DEVICES
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Wide Range of Requirements 

Massive MTC

CAPILLARY NETWORKS

LOW COST, LOW ENERGY

SMALL DATA VOLUMES

MASSIVE NUMBERS

ULTRA RELIABLE

VERY LOW LATENCY

VERY HIGH AVAILABILITY

LOGISTICS, TRACKING AND FLEET 

MANAGEMENT

SMART

AGRICULTURE

SMART BUILDING
REMOTE HEALTH 

CARE

Critical MTC

SMART 

METER

TRAFFIC SAFETY & 

CONTROL

INDUSTRIAL APPLICATION

& CONTROL

REMOTE

MANUFACTURING,

TRAINING, SURGERY
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GLOBAL 

REACH

SECURITY

Cellular
is the

foundation 

FLEXIBILITY

ECOSYSTEM SCALABILITY

QUALITY OF 

SERVICE

CELLULAR

FOR IOT
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Ericsson networks 
SW 16B For IOT 

DEVICE COST 

REDUCTION

60%
YEARS

BATTERY LIFE

+10
BETTER

COVERAGE

OPTIMIZED FOR

IOT DIVERSITY 

7x

IoT QoS Admission 

Control for GSM

Extended Coverage 

GSM (EC-GSM)

Power Saving Mode for LTE 

& GSM

Extended DRX for GSM

LTE Cat-0 support with 

Half-Duplex
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Ericsson plays a role in all 
levels of IoT transformation

I
n
d
u
s
t
r
y
 
S
o
l
u
t
i
o
n
s

IoT Rollout
Deployment, Integration, Project mgmt, Business Consulting

Enterprise IT & Business Processes
Service & Application Creation, Revenue Mgmt, Device Mgmt

IoT Platforms
Device Connection Platform, Service Enablement Platform

Connectivity 
Radio Access, Core, Transmission
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Iot-as-a-service 

Enterprise

Customers

Operator

Enablement

Developers

Innovation & Development
IoT-aaS

Ericsson

Global XaaS Platform

SI, Tools & Analytics



Enabling 5G technology in the Networked Society

Ericsson 5G plug-ins



on the road to 5G

5g

Mobile 

Broadband
IoT Indoor

Public 

Safety

Fixed 

Wireless 

Access

4G
VoLTE



on the road to 5G

5g

Mobile 

Broadband
IoT Indoor

Public 

Safety

Fixed 

Wireless 

Access

4G
VoLTE



MASSIVE MIMO

MULTI-USER MIMO

LATENCY REDUCTION

RAN VIRTUALIZATION

INTELLIGENT CONNECTIVITY

Ericsson 5G plug-ins
Software innovations applying 5G technology concepts

5g

Mobile 

Broadband
IoT Indoor

Public 

Safety

Fixed 

Wireless 

Access

4G
VoLTE



Highly focused 
beams

Putting the User

in the Spotlight

› Multiple transmission points with many 

dynamically steerable antennas

› Information sent directly to the device

instead of broadcasting across the cell

› Significantly increases data throughput

& capacity

High Capacity

Good Cell Edge 
Performance

Faster Data 
Throughput

Massive 
MIMO 
Plug-in
benefits

Massive MIMO Plug-In 



multi-user MIMO Plug-In 

› Increase capacity with multiple users on the same resource

› Manage interference with user specific beam forms

to spatially separate users

› Maximize performance by dynamically switching

between single user and multi user MIMO

Highly 

focused 

beams

Good Cell Edge 
Performance

High Capacity

Multi-User 
MIMO 
Plug-in
benefits
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Current RAN architecture

High 
Capacity

High 
Availability

RAN
Virtualization 

Plug-in
benefits

L3

L2

L1

L3

L2

L1

Distributed RAN

Architecture

Centralized RAN

Architecture



L2 Low

L1
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Ran virtualization Plug-In

High 
Capacity

High 
Availability

RAN
Virtualization 

Plug-in
benefits

L2 low

L1

L3
L2 high

5G NR

Distributed RAN

Architecture

Centralized RAN

Architecture

Centralized Layer 3, 

common mobility anchor

L2 Low

L1



Low Latency

Reduced 
Signaling

Quality Uplink

Latency reduction plug-in

› Instantaneous channel access

› Modified frame structure

with reduced signaling

› Reduces time to content

› Enables real-time machine 

communications for latency 

sensitive apps

Latency 
Reduction

Plug-in
benefits



Layer 1

Layer 2

Layer 3

Layer 1

Layer 2

Layer 3

Data Anchored within LTE

Intelligent connectivity plug-in

Data Anchored within

Common 4G / 5G PDCP

Layer 1

Layer 2

Local Packet Data

Convergence Protocol

Common Packet Data

Convergence Protocol

Layer 1

Layer 2

U
E

 d
a

ta

U
E

 d
a

ta

RRC
Intelligent 

Connectivity 
Plug-in
benefits

Access to 
New Spectrum

Faster Data
ThroughputU

E
 d

a
ta

PDCP



Deploying 5G
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Technology evolves because 
use cases evolve

Relevance of applications also depends on market maturity

FWA 4K/8K videosGaming VR

Connected 

Vehicles

Smart 

Grid

Public 

Safety

Intelligent 

buildings

Remote control 

machinery

Process 

Automation

Critical 

Communication

SurgeryPersonal 

Assistance
Health 

Monitoring

Broadband and 

Media Everywhere

Smart Cities

Mining

Remote Health Care
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Engagement timing

Broadband and 

Media Everywhere

Smart Cities

Mining

Remote Health Care

Establish 4G

Carrier Aggregation

Modernize Evolved 

Packet Core

5G Plug-ins

Core Virtualization

Network Slicing

NR

RAN Virtualization

1 2 3

FWA 4K/8K videosGaming VR

Connected 

Vehicles

Smart 

Grid

Public 

Safety

Intelligent 

buildings

Remote control 

machinery

Process 

Automation

Critical 

Communication

SurgeryPersonal 

Assistance
Health 

Monitoring



Ericsson 5G Roadmap

1st 5 Gbps throughput – June 2014

1st Dual Connectivity LTE-5G

1st Multipoint Connectivity with 
distributed MIMO 

5G Radio Prototype field trials
in 2016

Ericsson 5G field trial gear 
achieves peak downlink 
throughput over 25 Gbps with 
MU-MIMO

2015-2016 | PHASE 2 2017+  | PHASE 32014 | PHASE 1

› Key technology features testing

› System level evaluation

› Four 5G Radio Testbeds

(US, Japan, Korea, Sweden)

› Test application of 5G

for key use cases

› Advance technology 

development

› Complete trial network

› Form factor for pre-commercial 

deployment

Moving 5G technology from test to commercial deployment

5G Plug-Ins

Ericsson 5G 

Radio Test Bed Win!

Biggest Contribution 

to 5G Development

LTE Asia Awards  

October 2015
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NTTDoCoMo
Softbank

Singtel

Telstra

Deutsche Telecom 

Korea Telecom

SK Telecom
Etisalat

Telia 

China Mobile

MTS

Telefónica Turkcell

Verizon

AT&T

LG Uplus
Ooredoo 

Group

KDDI

26
Signed 5G operator agreements 

Partnership with operators

América Móvil 

Vodafone Group

T-Mobile
China Unicom

*As of June 2016

Alfa

TIM

Far EasTone

Swisscom 
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partnership with Other Industries
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