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Nokia 5G Vision – Where are we heading?

1 Tbps/km2

200 cells/km2 

1 ms & 99.999% 

slicing

10 Gbps wireless 

Ethernet

”Macro network 

to the limits”

”All-in-one mmWave

cells”

”Next big thing in 

enterprise radio”

”Critical services on 

public network”

100 Gbps BTS

30-60x capacity

1M/km2 and 1M 

setups/BTS/hour

”100 Bn connected 

devices”

100 Mbps 1 Gbps 1 ms + 99.999% 10 Gbps <1 EUR

Maximize 

performance

Optimized 

deployment

Guaranteed e2e 

solution

Simple and low 

cost

Maximize 

connectivity
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The importance of the Edge

1Latency, 

slicing, 

applications, 

content and 

processing at  

the edge

2 Platform for 

webscale

collaboration

Far Edge

Low Latency 
applications 

OTT 

applications

Aggregated Edge

CSP strategies OTT ambition
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CentralRegionalAggregated edgeFar edge

Central data centersEdge data centers

Sites 100-1000’s                        10-100’s                                                      <10 2-3 

Footprint Smallest                               Small                                                              Large Large

Power Low Medium                                                          Medium - High                                                   High

Signaling driven
Lowest latency / high throughput

Distance 20-40 km (<1ms RTT)                 200-350 km (4-10ms RTT)                            >10ms RTT                                                                          10-45ms

Edge cloud enables new 
business opportunities

Layered architecture enables 
lowest latency and data 
locality 

Centralized data centers 
offer best cost efficiency

Transport cost optimization 
can be achieved with layered 
architecture

Compact OpenRack
or 19” Rack-mount or 
Open Edge

Full size OpenRack

or 19” Rack-mountOpen Edge

Full size/compact 
OpenRack or 19” Rack-
mount

How does the Nokia Edge Solution Support the Vision? 
Datacenter portfolio for all deployments from Far Edge to HyperScale



Why far edge and 5G latency reduction? 
Control becomes digital and wireless

ms
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~18ms average

FDD LTE with Rel-15 

enhancements*
Low band FDD

15kHz SCS

Mid band

TDD

30kHz SCS

Low band FDD

15kHz SCS + 

2 symbol Minislot

FDD 2-symbol

minislot

High band TDD

120kHz SCS

Mid band FDD

30kHz SCS + 

2 symbol Minislot

LTE

LTE
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THE JOURNEY TO INDUSTRY 4.0

INDUSTRY 4.0

CONTROLLING
physical using wireless and digital

TO DATE

REPLACEMENT
of physical media with digitall

5G 
URLLC

Wireless Ethernet

Cloud 

Scalability

Automation
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Key drivers for Converged Edge Cloud with Open RAN

Shared baseband 
processing 

Compute power 
at the edge 

Zero footprint 
site concept

RAN Cloudification MEC and APPs @ Edge

Latency 
application 

Treating critical
content locally

Robotics : latency & 
bandwidth

• ORAN/RIC based xApp

• MEC API,  OpenAPI  for Multi-vendor ecosystem

• AI/ML based Service awareness @ Edge

• Enables new services and business model 

Cloud RAN software provides Open Ecosystem at Edge 

• Cloud Flexibility intelligence

• Cloud automation 

• Dynamic scalability

• Improved radio performance

• Seamless evolution to 5G
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OpenEdge builds compute at the network edge

OpenEdge Platform is purpose built for Far Edge, differentiating with performance and innovation

Virtualized real-time with 

targeted Acceleration:

PCIe add-on card with FPGA 

hardware accelerator for 

generic acceleration for 4G/5G 

L1 and real-time VNFs (L1Hi/ 

L2/ Scheduler)

L1Hi/ L2/ Scheduler

PCIe Accelerator

Compute & Power efficiency:

High performance cloud 

computing platform supporting 

Telco VNFs 

2nd Generation Intel® Xeon® 

Scalable processor family CPU up to 

28 cores, 400W per 1U sled and 

700W per 2U sled.

Compact Design

Deployment Flexibility

Deployable at radio site (D-

RAN) and at Far Edge (C-

RAN)

Cooling optimization, Re-use 

of AirScale indoor/outdoor 

cabinets

Outdoor & indoor

Fronthaul GW to enable 

eCPRI with legacy radios

eCPRI/ORAN to 

CPRI/OBSAI conversion with 

SoC & FPGA accelerators to 

connect legacy RRH

OpenEdge Sled

*Intel, the Intel logo, and Xeon are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or other countries
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Far Edge Deployment Options
Reuse existing BBU/Cellsite Cabinet Options

Block Case ConfigurationIntersection Case Configuration

FCOB Flexi Outdoor cabinet Dual/Street Cabinet Solution 

AirScale base station

AirFrame openEDGE server

Adding compute 
capabilities to a 
base station site

Reuse existing 
site solutions



© 2019 Nokia10

ORAN is bringing openness and 
programmability to the Cloud 
RAN 

RAN Openness for 3rd party applications with RIC and MEC

MEC Application @ Edge

Latency 
application 

Treating critical
content locally

Robotics : latency 
& bandwidth

ORAN/RIC based xAPP @ Edge

Diverse and extreme
use case requirements

Dedicated Slices

ONAP/MANO

RAN Intelligent Controller (RIC)

Multi Access Edge Computing (MEC)

CU-CP  |  CU-UP

Distributed Unit (DU)

RU

P
a
a

S RIC / MEC Platform

Common PaaS services

RIC
xApps

RIC
xApps

MEC
Apps

MEC
Apps

Open Interface

RAN Programmability for 

Customization, Slice management, 

Service optimization and Artificial 

intelligence

Innovative Mobile Service 

and Application Award 2019 

for MEC Application

RAN Openness and Converged Edge Cloud enables new services @ 

Edge 
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Nokia is driving ORAN/RIC/Akraino in a co-creation partnership with 

AT&T

Nokia independent 

commercial development

E2

A1-C AT&T independent 

development

Future Community 

contribution

Open Source

CI/CD

3rd party Applications

3rd party RAN 

E2

Nokia Applications AT&T Applications

Nokia 5G RAN

Open Source RIC Platform

Nokia and AT&T Open-

Source Co-create

Strategic Importance: 

Nokia is sole co-creation 
partner for AT&T, supporting 

open ecosystem for RAN

Akraino is Edge Solution 
blueprint reusable for Telco, 
Enterprise and IoT Use cases

Akraino Edge Middleware, 
SDKs and apps enable 3rd 

party ecosystem play

Akraino is a modular VIM which, through building blocks, allows customization of the infrastructure for a particular application.  The REC is the Radio Edge 

Cloud version of Akraino. There are expected to be several Akraino variants, and REC is the blueprint for the RIC (and probably Cloud-RAN).  In other 

words, REC wil be that specific combination of Akraino building blocks needed for the edge cloud VIM.
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Example: Solution for Cloud Gaming & Entertainment @ Edge Cloud  

Ovum predicts 5G gaming 

to be the most significant 

early revenue driver

Operator’s opportunity with gaming partnerships and content

• Heavy graphical processing at the cloud in real-time

• Cloud gaming consumes 20-47Mbps constantly (on PC)

• Latency requirement are <30ms 

Gaming as a Service – Thin Client, Cloud-based 
gaming

NIC 

Cards 

Nvidia Tesla 

GPUs

Solid State 

Disks 

1U and 2U sledOpen Edge

Open 

Rack

Nokia DC solution includes On-server Storage, 

NICs & Accelerators for Cloud Gaming

Edge Cloud

Cloud Gaming 

Servers

Low Latency 
application 

CPE

Wi-Fi

Cloud Gaming 

Servers

Central Cloud

Strategic Growth focus

• Low latency, high bandwidth connectivity – 5G, fiber

• Network edge processing – cloud gaming

• Network edge analytics – visual and other analysis

• Data security for transmission and storage
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Example: Solution for Digital venue and Edge Video Orchestration 

Nokia provided a 5G-like experience powered by small cells and MEC for Digital Venue

Access 

Point

Access 

Point

Access 

Point
Fix line 

router

Stadium 

network

ServicesEPC

MEC with 

LBO

Multi-access Edge Computing (MEC) with local 
content

Content 

Control

Video 

Processing
Motion  

comp.

Edge 

Application

Local Caches 

and server

Digital venue delivers a unique digital experience to venue visitors, 
drives visitor engagement, and allows for efficient venue 
management

WiFi + LTE Wi-Fi AP Macro, Micro and 

Multi-band micro

Outdoor Flexi Zone Small 
Cells

Pico and Multi-band 

Pico

Indoor Flexi Zone Small 
Cells

Wi-Fi Access Points

4x4 
Wave2
Outdoor

Wi-Fi + LTE



Thank you! 


