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D DEKRA

ABoUT DEKRA

DEKRA has been active in the field of safety for
+90 years. Founded in 1925 in Berlin as Deutscher
Kraftfahrzeug-Uberwachungs-Verein e.V., it is
today one of the world’s leading expert -
organizations. .

With qualified and independent expert services, we
work for safety in more than 50 countries.

———




What we do - service portfolio

EMC & WIRELESS

CERTIFICATION

TESTING

= Electrical safety = Electromagnetic » EU Notified Body for Radio ® International Market Access
- Quality & performance Compatibility (EMC) Equipment Directive (RED) " |nternational Type Approval

= Radio Frequency (RF) = EU Notified Body for the EMC B Access to more than 200
= Software assessment Directile _ L.

countries

= RF-Exposure: SAR & MPE
EESRLETY safety o e e » |ECEE Certification Body (CB
» Functional safety fmance ( ) scheme)
B ronmental = Interoperability (Wi-Fi & Bluetooth) = US (FCC) Telecom Certification

Body (TCB)

= Carriers acceptance testin
=  Performance & benchmark P 9

4 : . = Cyber Security Evaluation * Canadian (ISED) Foreign
- = Material & chemical Certification Body(FCB)

e S saniity) testing = North America NRTL (MET,CSA)

= Inmetro (Brazil), GCC (Gulf
Countries)

= Reliability & failure analysis
‘ = Connected and automated driving

= Cyber Security Certification
(Common Criteria/ISO 15408, etc.)




Wireless testing & certification services
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= Open Connectivity = MirrorLink » Bluetooth SIG - Bluetooth = Near Field Communication

Qualification Test Facility (NFC Forum)
(BQTF) and Bluetooth

Foundation = Ultra Low Energy (ULE)

= Thread Group Alliance gy = ENVCo
Qualification Expert
= LoRaAlliance™ = CTIA Bluetooth® (BQE/BQC) = Wireless Charging:
o Interoperability . - p AirFuel Alliance (Rezenze
SigFox Wi-Fi Alliance and PMA)

=  Omniair (incl. Converged Devices

. i ®
Continua CWG, LTE-U coexistence)

= Zigbee® Alliance sV 2X

= OneM2M = eCall
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m Release 15

& NR
® The 5G System - Phase 1

® Massive MTC and Internet of Things
(leT)

& Vehicle-to-Everything
Communications (V2x) Phase 2

® Mission Critical (MC)
interworking with legacy systems

#® WLAN and unlicensed spectrum
use

# Slicing - logical end-2-end
networks

® AP| Exposure —
3rd party access to 5G services

# Service Based Architecture (5BA)
® Further LTE improvements

® Mobile Communication System
for Railways (FRMCS)

Slide 7

35(5’ Release 16

The 5G System - Phase 2

V2x Phase 3: Platooning,
extended sensors, automated
driving, remote driving

Industrial loT

Ultra-Reliable and Low Latency
Communication (URLLC)
enhancements

NR-based access to
unlicensed spectrum

5G Efficiency: Interference
Mitigation, SON, eMIMO,

Location and positioning, Power
Consumption, eDual Connectivity,
Device capakilities exchange,
Mobility enhancements

Enhancements for Common
API Framework for 3GPP
Northbound APIs (eCAPIF)

FRMCS Phase 2

A GLOBAL INITIATIVE

RAN#78 RAN#79

Rel-16

Package Approval

RAN#80

B DEKRA

RAN#81

RAN#82

Rel-15 late drop
shifted by 3 months

RAN#83

RAN#84

RAN#85

Rel-16
RAN1 freeze

Rel-16
freeze

Rel-16
shifted by 3 months

Rel-17
Package Approval

RAN#86

RAN#87

Rel-16
ASN.1

RAN#88

RAN#89 RAN#9

{C) 3GPP, December 2018.




Release 17

“ NR MIMO

“ NR Sidelink enh.

© 52,6 - 71 GHz with existing waveform

© Dynamic Specirum Sharing (DSS) enh.

¥ Industrial loT / URLLC enh.

« Study - loT over Non Terrestrial Networks (NTN)
“ NR over Non Terrestrial Networks (NTN)

© NR Positioning enh.

© Low complexity NR devices

« Power saving

© NR Coverage enh.

© Study - NR eXtended Reality (XR)

© NB-loT and LTE-MTC enh.

© 5G Mutticast broadcast

© Multi-Radio DCCA enh.

© Multi SIM

¥ Integrated Access and Backhaul (IAB) enh.

Ful detaik of the contant of Rel-17 are in the Work Pian:

Slide 8

“ NR Sidelink relay
© RAN Slicing
@ Enh. for small data
© SON / Minimization of drive tests (MDT) enh.
“ NR Quality of Experience
© eNB architecture evolution,
LTE C-plane / U-plane split
© Satellite components in the 5G architecture
© Non-Public Networks enh.
© Network Automation for 5G - phase 2
© Edge Computing in 5GC
© Proximity based Services in 5GS
© Nelwork Slicing Phase 2
@ Enh, V2x Services
@ Advanced Inferactive Services

© Access Traffic Steering, Switch and Spliting
support in the 5G system architecture

ready for next generation

© Unmanned Aerlal Systems

# 5GC LoCation Services

© Multimedia Priority Service (MPS)

© 5G Wireless and Wireline Convergence
© 5G LAN-type services

© User Plane Function (UPF) enh. for control
and 5G Service Based Architecture (SBA)

Rel-16

RAN1 freeze

N Release 16 completion

These are some of the Rel-1 7 heaaoline
teaturas, priortized during the

timeline

Pecember 2019 Plenaries
{TSG#84)

Start of wark: January 2020

© " '“:Iu“' -

Rel-16 stage-3
freeze™

Rel-16 ASN.1
freeze

\_ Release 17 timeline

* These milestones show a 3-month shift compared to previously approved timelines

- % =




B DEKRA

«©=»  NJNEC @) € Bluetooth'
OMNIAIR

CONSORTIUM s : P -

v AUTHORIZED
LABORATORY
vance

ctia

o ) nA=> ” And many more...

Automotive Association A GLOBAL IMITIATIVE
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;- reach SAE Level 5 Radir >\ Complementing other
) Bad weather conditions, | 2= sensor technologies
I‘tIfICIa| Intelligence) longiisnae g iy siugors IS N 7/ V2X wireless sensor

See through, 360" non-line of sight
sensing, extended range sensing

3D HD maps

HD live map update, sub-meter
level accuracy of landmarks

Camera
Interprets objects/ signs,
practical cost and FOV

Lidar

Depth perception, ‘
mediumrange \__/

Ultrasonic | %
Low cost, shortrange \ . ADA

Advanced Driver Assistance Systems
s Pl ,“

Precise positioning
GNSS positioning, dead
reckoning, VIO

© @ ©
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DEKRA Own Know-How across the Full Spectrum

Automated
Driving

Connected
Driving

Levels of Automatlon

Full =

®

Automation Automated
Driving System

Conditional Performs entire dynamic driving task

Automation Monitors environment v

Level 0S8

Human Drive
Performs part of dynamic driving fe
Automat'on Mon|tors enVl 0 {

Semi Contentper Carincrease (TAM) vs Level 0
Source: Strategy Analystics; IHS; Evercore; ABl Research; NXP

YAE J3016

\
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V2X (DSRC / C-V2X) Technology, Applications
and Certification Requirements.

Slide 12



V2X - Enhanced Safety, Enabling Higher Levels of Automation

y \\1 C ‘ ‘ ‘ »
FHAC T i V2V, V21, V2P, V2N ...
Vehlcle o- : ¥ \chicle-to-network (V2N) "ﬁ_)
l infrastructure (V2l) l' e.g. real-time traffic / routing, cloud services l

e.g. traffic signal §
timing/priority é /

Technology to enhance driving experience, prevent

accidents and collisions, assist traffic flow, enable
higher levels of automated driving.

, (\(/Zh;():le ‘to-pedestrian =C[ S
Veh.ide-to- ﬁ ﬁ e.g. safety alerts to O Blind
vehicle (VQV) & pedestrians, bicyclists Trafficsian :
e.g. collision avoidance safety systems rocognitign G detection
iraffic / 3
R Emergency broking alert Park
] B deteciion Pot“k Pm_-l( ossls?a(?cg/
o ovoidance assist assist Rear surround view
‘ w, CO”IS!O(‘I J
Lane \ woTy -
d riur '
B Long-range radar ng?ni':ge ' ‘ ¢
. 2 wireless technologies are currently being proposed - UDAR !
\-I Camera :
I Short/medium range radar DR
UDSRC (based on IEEE 802.11p) Ulrasound
$ : )
? ELC-VZX (based on 3GPP Rel-14 LTE-A Pro & Rel-15 SGNR) Secure V2X considered necessary for L3/L4 ADAS
\‘ =



V2X Technologies: Evolution

US NHTSA NPRM
- all new cars with

V2V by 2024

> > >

eCall DSRC/WAVE
NTS-G5

Basic Safety

« DSRC - IEEE802.11p based
e Based on 802.11a

* Products ready with actual deployments,

extensive interop tests and field
trials.(DOT/NHTSA)

» Adopted or being considered by some regions.

First C-V2X eCall mandate

trials begins 5GNR Rel-16
China, US, EU EU C2VX and DSRC
Co-Existance
>2017 2018? 2019 2021
C-v2Xx ‘5G’ Wireless Technologies
Enhanced Safety’ ‘Advanced Safety’

¢ C-V2X — 3GPP LTE-based
* Reuses LTE UL frame structure (Rel 14)
Longer symbol and GI durations
Leveraging more recent PHY technologies:
» Improved air interface : Uplink: SC-FDM. Downlink: OFDM
 Multi-antenna technology : Diversity, MIMO, Beam-forming
 High spectrum flexibility
Still on going extensive field trials/testing.(more and more comlng)i

Qualcomm, Huawei and 5GAA are promoting heavily. - 2

\Eﬁ
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INIAIR Authorized Test Laboratories (OATL)

((com))
DEKRA is an (OATL) OMNIAIR

CONSORTIUM

((cm2))

It runs approved test systems under the OMNIAIR
certification program and ultimately = SRR

provides the certification to the OBU or @ ~ 2018161501
RSU tested. % DEKRA

Malaga, Spain Test Laboratory

D DEKRA

For passing the audit requirements to become an OmniAir Authorized Test Laboratory
DSRC-V2X Conformance Release 1

CERTIFICATE 2018101901 Awardad this 19th day of October 2018

Tl ‘\\ -.;,»),“’v;\-;:: S A C)A’ .

g

Randy Roebuck / Technical Director Jason Conley / Executive Director
OemniAlr Congortium, Int Omnilir Consortiver Ic

1

Interest Group and Standardization Requirements
.‘ -
Slide 16 -5



OMNIAIR Certification

OMNIAIR Release 1 test procedures:

802.11p Physical Layer 14
IEEE1609.4  Multi-Channel Operations 4

IEEE1609.3  Network (WSM & WSA) 23
IEEE1609.2  Security/Certificates 16
SAEJ2945/1 Requirements for BSM 24

Release 2 will include: field testing, interoperability &
cybersecurity.

Standards covered

in this paper
SAE J2735 _[ _ _ |
SAE J2945.1
s
&
=
IEEE =
1609.2 %
<
g
IEEE _ - -
1609.3

IEEE 1609.4 —»

IEEE 802.11p %

\

Safety Non-Safety
Applications Applications
Safety App. Application Layer
Sublayer
"Message Sublayer
Transport
Network and Layer —
Transport TCP/UDP
Layers -
WSMP Network
L-V Layer —
[Pv6

LLC Sublayer

MAC Sublayer Extension

r

MAC Sublayer

PHY Layer

IETF RFC
793/768

IETF RFC

2460

IEEE
802.2
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OMNIAIR - Plugfest

= MNIAIR European Plugfest - Hosted by DEKRA - Malaga, Spain

(9/30 ~10/4 2019)
= for both C-V2X and DSRC/ITS-G5 devices, including OBUs and RSUSs.

= in both Lab and Field environments. Testing to be offered in the
following areas:

o Radio testing for C-V2X PC5 and DSRC R

o Conformance testing against OmniAir specifications for DSRC "'" i

o Conformance testing against existing OmniAir specifications (draft)
for C-V2X

o Testing against ETSI specifications for ITS-G5

o BSM(Basic Safety Message) Performance & Location Accuracy
Testing for DSRC

o BSM Drive Comparison Testing for DSRC and possibly C-V2X

o SCMS(Security Certificate Management System) Security Certificate
Testing (including new OmniAir security test cases)

o Reference Device Testing Availability for Certified DSRC Device
with Stakeholder (limit two total)




Regulatory Requirements

= OBUs: FCC Tittle 47, Part 95, Subpart L - Dedicated = EN 302 571 Intelligent Transport Systems (ITS); Radio-
Short-Range Communications Service On-Board Units communications equipment operating in the 5 855 MHz to 5
(DSRCS-0OBUS) 925 MHz frequency band; Harmonized Standard covering
= RSUs: FCC Tittle 47, Part 90, Subpart M - Intelligent the essential requirements of article 3.2 of Directive
2014/53/EU

Transportation Systems Radio Service

*WAVE: Wireless Access in Vehicular Environments

‘ DEKRA provides regulatory testing services for FCC (US) and RED (EU) requirements
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https://www.dekra.com.tw/tc/fcc-kai-fang-6ghz-pin-duan-wi-fi-6e-ji-5g-nr-u-chan-pin-ke-wang-shou-hui-xin-zeng5-26geng-xin/
https://www.dekra.com.tw/en/fcc-opens-6ghz-band-to-wi-fi-6e-5g-nr-u-uses/

Direct

V2V, V2, and V2P operating in ITS bands (e.g.
ITS 5.9 GHz) independent of cellular network

V2l l V2l
(PCS) / \(PCS)

s — — fan
m,\i/m

Short range (<1 kilometer), location, speed ...

Implemented over “PCS interface”

Slide 21

Network

V2N operates in traditional mobile
broadband licensed spectrum

gy — S
(Uu) (Uu)

2% a

Long range (>1 kilometers). e.g. accident ahead
Implemented over “Uu interface”

B DEKRA



lar V2X - GCF testing and certification

.'-',J Global Certification Forum (GCF) has announced the
~Inclusion of cellular based V2X and V2V communication //

\
N

technologies within its certification programme ==
= LTE-V2V GCF Work Item 281
= LTE-V2X GCF Work Item 282

- The air interface covered by this certification program in
~ based on PC5.

DEKRA operates complex and fully approved GCF \ g
and PTCRB accredited laboratories for LTE testing V2V and V2X technologies "‘—“iii =<
and related V2X services (Uu interface) based on PCS5 interface

~ OGCF "

e BT C RB

\ "
-
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DEKRA Capabilities

International network
5 GAA “;D About SGAA Membership SGAA in Motion The Technology

=

Start of an international testing network for
connected and automated driving in Klettwitz,
Germany

DEKRA host private test areas featuring
closed tracks, safe environments, wireless

Infrastructure and pre-defined test set-ups.
& Test area Malaga, Spain




The ETSI Plugtests service hope to make the C-V2X tests a key event, allowing
suppliers to:

Assess the market readiness of implementations

Validate the ETSI TS and 3GPP VZ2X standards 5GAA ) > DEKRA

Test end-to-end interoperability ;
Highlight early bugs and their fixes

Places are free of charge and all participants — testers and observers - will be able

to evaluate the test statistics in the TRT (Test reporting Tool) provided - once they
have signed the event’'s NDA.

When: December 2nd — 6th 2019
Where: Malaga, Spain

Co-located with: The ETSI-5GAA Plugtesis workshop (December 4th )

Slide 24



https://www.etsi.org/events/1659-cv2x-plugtests?jjj=1571733885483

DEKRA Capabilities

Test Track Availability Services

= Verification of the correct implementation of V2V / V2X safety
applications, including:

o generation of correct messages

o reception of messages generated by the infrastructure
of other vehicles

o generation of appropriate warnings to the driver

= Performance testing; against speed, V2X congested
scenarios, etc.

= Coexistence with other wireless technologies
= Certification field tests for OmniAir certification

= Development of customized test plans, to adapt to specific
customer requirements

= Renting of test area and tools, with or without engineering
support

LA ] CM Tl o
e 3 anen ~ . ae
- R
QA NNR S vl
e ~ =
- . . >
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eCall Technology, Applications and Certification
Requirements.
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s coII|S|on anywhere in the European Union.

= |n case of a crash, an eCall-equipped car automatically calls the nearest emergency ;
center. Shortly after the accident, emergency services therefore know that there has
been an accident, and where exactly. |

1st level
PSAP
Public/Private

Voice (112)

Car in incident

Slide 27



On 28 April 2015, the European Parliament adopted the legislation on eCall
which requires all new cars be equipped with eCall technology
from 31 March 2018 onward.

e

vﬁf Call

(. ~ )
Sk O

- <
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Type Approval Services for eCall in the EU

> B0 0w

—

EU 2015/758 eCall Regulation v

EU 2014/53 Radio Equipment Directive v v N/A ;
Radio Frequency Spectrum v v N/A ’ N
EMC v v N/A ) |
Safety v v N/A




EU 2014/53 Radio Equipment Directive
(RED) Requirements

= DEKRA covers the Type Approval requirements of the
2014/53 RED Directive providing test capacity for the
following requirements:

Technologies Reference Standards

EN 303413 & EN 301 511 & EN

Use of RF Spectrum GPS, GSM & WCDMA 301 908-1 & EN301 908 -2
EN 301 489-1 & EN 301 489-19

EMC GPS, GSM & WCDMA & EN 301 489-52

Safety GPS, GSM & WCDMA EN 60950-1/ EN 62368-1

= DEKRA offers Type Approval services according to the RED
Directive for:

o = Components.

. ‘/} = Separate Technical Units (STU).




DEKRA Conformance Testing Services for eCall ‘

GCF (Global Certification Forum) Testing and Certification: Requirements

= DEKRA covers the requirements for eCall certification testing of GCF providing the following
testing capacity:

eCall Protocol Test Cases for GSM GSM 3GPP TS 51.010-1
eCall Protocol Test Cases for WCDMA WCDMA 3GPP TS 34.123-1
eCall Data Transfer, In-band modem GSM & WCDMA 3GPP TS 26.269
Field Testing Including eCall Functionality GSM & WCDMA GCF-FTP & GSMATS.11

» DEKRA as a GCF accredited laboratory offers complete GCF certification services to the
following eCall elements: Components and Separate Technical Units (STU). GCF certification g
IS not applicable to vehicles. z‘

" In addition, DEKRA also provides complete PTCRB certification services to eCall elements
4‘/ 2 although PTCRB does not have specific requirements for them.
N

4 L
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DEKRA V2X Solutions

« V2X —Enhanced Safety, Enabling Higher Levels of Automation
» eCall and NGeCall

« EU 2017/79 (EN16454 Conformance testing)

can W@

ERA
GLONASS

« DSRC (based on IEEE 802.11p, 5.8GHz)

« FCC Part 95 (OBU), FCC Part 90 (RSU)

« |ITS-G5 (EN302 571) C-V2X Test Application
e OmniAir Certification

* C-V2X (based on 3GPP Rel-14 LTE-A Pro, Band 47)
« FCC Part 95 (OBU), FCC Part 90 (RSU)
« CE EN301 908-1, EN302 571

« GCF WI-281(V2V), WI-282(V2X)
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