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Most visible
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the industry
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2012-ongoing
Examples: Tesla app, Nissan Nismo,
Progressive Snapshot
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Examples: GM Onstar
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2020-ongoing
Examples: Tesla Autopilot,
self-driving initiatives by

2007-2012 Google, Audi, Daimler

Examples: Ford SYNC, Kia UVO, GM MyLink

1966-1995

Examples: GM's DAIR system Source: Deloitte University Press

Vehicles Will be Connected Globally by 2020

Source: Gartner




Autonomous Vehicles

o
Mobile

Connected and Controlled with
Highly Efficient Mobile Networks

new
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g Potential application revenue of connected
vehicles by 2026
e
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ﬁ Sour/ ce{)5SMA, Machine Research

~

A

b Cloud
@ Services

62% reductlon

in space needed if the garage was reserv e > : _
Trillions forecasted in overall economic value

o
exclusively for self-parking cars. 26 A) driven by self-driving cars — fuel savings,

when co-exists with human-based parking - accident avoidance, traffic efficiencies,
personal productivity, etc.
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4 1TB per day

: ® FEstimated amount of data that an autonomous car
) will'generate in about an hour and a halfof driging

CAMERAS RADAR SONAR

~20-40 MB ~10-100 KB ~10-100 KB
PER SECOND PER SECOND PER SECOND

Source: Intel
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GPS LIDAR

~50 KB ~10-70 MB

PER SECOND PER SECOND
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Latency

Low: *Infotainment .
10ms P I S . Parking subscription Experlence
*LBS . .
S Sl «Traffic updates Centric Intelllgence
*Augmented Maps
Very-Low:
5 ms
*Real time traffic re-routi - ag s
T ff. Eff. . *Bird’s eye view ouoads.aaand parking Tlme Sensrtlve
FamC ECIenCY . & (a7 Responsiveness
+Fleet Management Y & -
E 3 A ' 7
\y \ “:._L Ny
+Collision Warning N N G
_ . +Platooning NG
Ultra-Low: ,*Self-Parking _
1 ms *Autonomous Navigation .
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v' Part of 3GPP Release 14

Cellular V2X

v Builds upon existing LTE
connectivity developments for
automotive applications

v Leverages existing LTE
networks for V2N
communications

v' 5G compliant
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Proprietary Software-Defined Z
Vendor lock-ins, slow time to market and high Open white box hardware and software C>I2
innovation cost (NFV, SDN) efficiencies —
)
Z D
< Embedded Unbundled S
' Integrated control and data, proprietary Disaggregated control / data, Q
— interfaces OpenAPIs Q
© —
c : (@)
= Fixed Programmable >
o Pre-programmed control logic and Application and Programmable based on real O
© fixed network resources Network Adaptability world network conditions '8
L >
Integrated - Flexible S
Integrated RRU & BBU with Deployability and Deployment architecture >
high cost last mile transport Manageability and front haul agnostics Z

Roadside Comm. Telematics Safety Driving Comfort Driving

Wired/ Wireless 2G/3G/4G V2X (802.11P 4.5G) 5G



V2X & X2V Edge
Applications

Core
Network
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High Bandwidth Data Analytics & Overlay at the
Edge — AR/ VR, HD Maps

Local Breakout of Data to Local Service Providers -
Telematics

Ultra-Low Latency V2| and V2N loT Communication
— Autonomous Navigation

Real-time RAN Aware Data Treatment — FOTA,
SOTA, Emergency Response

Location Aware Service Insertion Based on
Crowdsourced Data

Mobile Edge Cloud




Use Case: Transforming Ordinary Parking Lots into Dynamic Data Centers [Radisys

I
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l |
Policy driven > | I Parking
() Time RAN Data - DB
* Service ! E(.:Ige. |
o I Application I Parking Server
! Slice2 | i
Fe=sssssssssseE I Rad i sys M E C H OSt I C o re
o N ! I Platform Network
S | |
Slicing Optional I I
s - _-— s e . -
I N7

v Parking spots subscribe and notify their status to the cloud parking MEC application

v’ Parking event requested by car via connected mobile network

v MEC host receives the parking request and location information from eNodeB

v Parking MEC application authenticates the car, triangulates available parking spots in the
area and automatically assigns a parking to the car based on its location

v The car can be configured to accept the assigned parking automatically or manually

v’ Location and HD map of the parking spot is sent to the car

v The car’s GPS system navigates the car to the assigned parking spot

v Once the car is parked, it tracks parked duration and automatically charges subscribers credit
card
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Use Case: RAN Aware Over The Air (OTA) Upgrade of Vehicle Firmware l:{adisys

Device Wireless Firmware Content

Network Conditions II Server
Analyzed - |
Strong Coverage
Detected

Firmware-

Over-the-Air
(FOTA) Edge
Application Firmware

Content Server
Radisys MEC Host '

Platform Firmware File N r |
r
Transfer Started etwor

Augments scalability by adding new features and
infrastructure to products after they are released.

Continuous Improvement: Bugs and product
behavior can be continuously improved even after
the device is in the hands of consumers.

Agility: Companies can test new features by

A

Higher reliability and policy sending updates to one or multiple devices.

i rcement to prevent upgrade Time to Market: Developers can deploy frequentl
firmware transport costs el : P P9 and reliably, knowing tha? products V\Fl)i” gtayq Y
failures functional as updates are released.

CSPs can save on
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What Does it Take to Pull Together a Mobile Edge Solution? [Radisys

— Mx 1 « ETSI MEC Architecture is used as an example, but
portal ' Mm8a Operations Support System .§’ % Its use Is n_Ot mandatory -
OE User : o = « Each domain represents a specific aspect of the
1 @ . . . .
app ' Ry | T vim 52 solution with a number of potential choices
Mx2 ——— m o W . .
proxy |\ o L = * Each choice introduces tradeoffs that affect the
gﬂrzﬁggtig&er - overall solution architecture
+ We've not explored all domains (OSS, UE apps etc.
Ll Tt LI T ST TR P - are left out)
Other | =+ Mm2 =+ Mm3
mobile T ME Mmd4 ==
edge Mp3 service _ o . )
platform o #1: Identifying choices
. _ ME ||MEapp || ME o that map to eaph
T Mp1 Mp1 T Semvice registry platform | | rules & app W domain & location
| | element reqts lifecycle E
@icﬂ Tiaffic DS NII 5 mgmt mgmt mgmt P
mn
rules | nandling Mobile edae platform S #2: Software and
ll ME | [ ME [ | ME conro! ma,?ag';r o Hardware Integration of
a d d = .
o o0 e Mobile edge platform I o those choices
+ Mp2 T me =
P —
ot _ i } Virtualisation infrastructure | | | #3: Functional &
t?ilre Virtualisation infrastructure Mm7 manager performance testing
mo . . . ’
edge host Mobile edge host including scaling
e |
3GPP Local Externa
network network network m—————— .
! 1= A Domain

------- 3 major problems to be solved
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Radisys Edge Computing Platform Software
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Multi-Access

* Wireless (RAN
solution) CDN Node Smart Parking Al nference &
* Wireline (software nalytics

defined broadband

access)
e P4 based Data
Plane Softwa

a

000000
Cloud Edge & 3™ Party Mobile Edge Applications

(SdND ddog)

a A A
ETSI MEC APIS —
USER INFO
mp1 & mp2 RNIS APIs P NW APIs

<

e

M

=

ONU / ONT Whitebox OLT D

VIRTUALIZED &
5\.\.\\\\\\\\\\.\“ ﬁ PoN ‘ | OLT 2 I

e 6 (Software defined

broadband access) Networking

Radio NW Location Services
(x86 Data Plane,

S$991A19G Jusawabeuepy Buiyndwo) abp3g

((.)) VIRTUALIZED Services Services Packet Routing & O
RAN Filtering) %

A (Baseband Unit — 2*
q . QO

B8U) Edge Computing Platform Services g

_—

(o))

<+— Management Layer
+  SDN control

*  VNF management
NFVI (VIM — OPENSTACK etc) »  Orchestration management
*  Orchestration tool

Radisys <+— Platform Agnostic Solution
Cloud Native Platforms — Data Center .
SRR Cloud Native Platforms

VNF/Container Onboarding Layer
Software services around onboarding 3
party MEC applications as containers/VNFs

Cloud
Applications

>
__® @____ ___-@ @ ————— Internet

Traditional
CDN
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Smart Parking - Implementation Architecture [Radisys

Live Video/Content
Service Orchestration

Parking - Lifecycle Management
Requests Made VApps Application Server
by Vehicles Smart
: ONAP :
Parking Virtual Media Server Orchestration & Centralized
Cloud

||

Radio Network Services

MEC Host SW Platform

P4 Programmable Data Plane

|IP/Transport

M-CORD
(XOS, ONQOS, OpenStack)

Edge Cloud

l I e Automation

Traffic

eNodeB
vRAN

RSYS L2/L3 +
d
Intel® FlexRAN | RCAREEILY
Open Source + Radisys
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The automobile industry is on the verge of disruption, creating new
ecosystems with auto manufactures, software and content providers as
well as network operators

Market movement is dependent on innovations in the mobile space.
“Open networks” will not be good to have but a requirement
Open RAN will bring in new advancements in innovation, but will

require strong understanding of “how” to put these solutions together —
hardware, software, open, proprietary, edge, centralized.
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