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5G Future X - Breakthrough network performance and cost reduction
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The importance of the edge cloud

Latency, slicing, Platform for
applications, webscale
content and collaboration
processing at

the edge

Low Latency
applications @
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CSP strategies

Bloomberg Opinion « Analysis

Amazon Lives on the Edge, and Telecoms
Should Tremble

By Alex Webb | Bloomberg
June 21

5G networks will allow v3
means more money for 1y
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Telstra Already in Edge Battle With Web Giants

NEWS ANALYSIS
IAIN MORRIS
International Editor

6/14/2019

. that of connectivity provider.

LONDON -- 5G World -- Australia's Telstra has been approached by web giants
and offered "exclusive deals" to partner on edge services if it restricts its role to

The operator appears to have spurned those offers as it eyes a much bigger role
in the market for edge computing, one of the main opportunities associated with
the rollout of next-generation 5G mobile networks.

The revelation came at this week's 5G World event in London and highlights the
concern that Internet giants may continue their advance into telco territory with
the rollout of 5G networks.
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Why far edge and 5G latency reduction?

Control becomes digital and wireless
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How does the Nokia Edge Solution Support the Vision?
Datacenter portfolio for all deployments from Far Edge to HyperScale

Edge cloud enables new Layered architecture enables VIEMEPOTL COSt QpnmiZition
business opportunities lowest latency and data locality

Centralized data centers offer

can be achieved with layered sest cost EFfidEngy

architecture

Central data centers

2
= I — Signaling driven
A= e G 19 Rackmount lw el Fllsize OpenRack I l
Open Edge =% or Open Edge mount iE or 19” Rack-mount li =
Sites 100-1000’s 10-100's <10 2-3
Footprint Smallest Small Large Large
Power Low Medium Medium - High High
Distance 20-40 km (<1ms RTT) 200-350 km (4-10ms RTT) >10ms RTT 10-45ms
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RAN Openness and Converged Edge Cloud enables new services (@ Edge

ORAN is bringing openness and RAN Openness for 3rd party applications with RIC and MEC
programmability to the Cloud RAN
EAN Prqgrammastﬁility for MEC Application @ Edge
sonan oot sie g = @)
nteligence SURFTERNGRS "7 8
oRp 020

ORAN

RAN Intelligent Controller (RIC) A Treating critical
Multi Access Edge Computing (MEC) RIC RIC MEC MEC , °\ / content locally
XApps RGeS Apps  [ENe[eS Robotics : latency O
&bandwidth  mile

Open Interface

DORCVECPRGRIY ORAN/RIC based xAPP @ Edge

PaaS_

Common PaaS services

P ————— @
Innovative Mobile Service and &;’\F/J ._ ”

GTI Application Award 2019 for

s oenasm MEC Appllcatlon . Dedlcated Sl|ces
Diverse and extreme

use case requirements
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Architectures working in parallel for any needs

AirScale All-in-Cloud BTS with fully virtualized and flexible baseband

AirScale
Cloud BTS

NRT VNF NRT VNF

Regional edge cloud

Regional edge cloud

Ethernet (<20ms) Field proven L2 split Ethernet (<20ms)

RT VNF L2-RT
System
module ’ New E
7 L1 AirFrame open edge
server incl. FH gateway
CPRI Ethernet CPRI
(<0.15ms) ‘& - (<0.3ms) & & (<0.15ms)

» Enables monetizing lowest latency applications

» More flexibility, extended scalability and pooling
» Cell site efficiency, easier site solutions & rollout
* Reduced OPEX

E2e network slicing

« NRT functions tolerate longer latency &
support Ethernet-based backhaul

e Time-critical functions at the cell site
« Non-real-time functions centralized
Use existing transport
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AirFrame open edge server- first data center solution designed for the edge

8

Radio head/ antenna Radio site/ far edge Regional edge * Centralized cloud

RT VNF
NRT VNF

OpenStack

AirFrame open edge server AirFrame data center
incl. FH gateway

Nokia regional edge cloud Core & Network
Management

Fits to existing radio sites Content stays close to the No need to send
end user big data towards

Scales depending on processing capacity needs the SR

Brings OCP benefits to edge deployments i 5 oY Saves backhaul

resources

Real-time acceleration

For real-time & bandwidth critical services
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Example: Solution for Cloud Gaming & Entertainment (@ Edge

Gaming as a Service - Thin Client, Cloud-based gaming Operator’s opportunity with gaming partnerships and content

3
8% =5G AR, VR
g 25 Ovum predicts 5G gaming = 5G music
g 20 to be the most significant =5G video
. . . . S early revenue driver 5G gaming
» Heavy graphical processing at the cloud in real-time 0
» Cloud gaming consumes 20-47Mbps constantly (on PC) 5
* Latency requirement are <30ms O:me 2019 :ozw:; 2021 2022 2023
Nokia DC solution includes On-server Storage,
@ NICs & Accelerators for Cloud Gaming

Low Latency @ Cloud Gaming Cloud Gaming
application Servers Servers ; ~ \,,?
ey B p» =

/ = (== Open Edge Uand 2Usled

=1
Wi-Fi Edge Cloud Central Cloud ; -
= Strategic Growth focus T »@
CPE * Low latency, high bandwidth connectivity - 5G, fiber E R
Network edge processing - cloud gaming ' ‘ i

Network edge analytics - visual and other analysis NIC Cards Nvidia Tesla Solid State
Data security for transmission and storage GPUs Disks
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Fxample: Solution for Digital venue and Edge Video Orchestration

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

Digital venue delivers a unique digital experience to venue visitors, drives

visitor engagement, and allows for efficient venue management Multi-access Edge Computing (MEC) with local content
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Nokia AirScale Cloud RAN proven capability
World’s first 5G Cloud RAN in commercial use-
extensive field trials with leading CSPs globally

AirScale Cloud BTS
field trial on
commercial network
in Ningbo, Zhejiang

? @ tEED

China Mobile

Chunghwa Telecom
Cloud RAN trial in
Taipei lab
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ChunghwaTelecom

World’s first Cloud
RAN on commercial
network
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SK ’t:alecom

AirScale RNC
commercial
deployment in

Bulgaria

AirScale Cloud BTS
on large scale field
trial on commercial
network in Poland

orange”

Cloud RAN trial for

macro networks in

Vodafone s testing
facility in Italy

O

vodafone

World~s first over-
the-air data session
with AirScale All-in-
Cloud BTS in
Carpinteria, CA

verizon’

First in Finland to
test Cloud RAN

liso

Launch of world”s
largest 4G/5G Cloud
RAN field trial in
Xiong'an

oo
China

unicombEE

AirScale Cloud BTS
live in Verizon’s 5G
network

verizon’

Live Cloud RAN trial
in Italy
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