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ECALL & NG-ECALL TECHNOLOGY OVERVIEW 7 Call
o G

A feature for cars to improve traffic safety and save lives!
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MARKET TRENDS AND FORECASTS

>
&

Automotive e- Market

$3.65 $3 .87 Europe Automotive eCall Market Size, 2017-2028 (USD Billion)
Billion Billion

$7.44 Billion I I I | |

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028

w

www: forfunebusinessinsights.com

https://www.fortunebusinessinsights.com/automotive-ecall-market-102047
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KEY COMPANY & MARKET SEGEMENTS

List of Key Companies Profiles:
Automotive eCall Market Segements
 Continental AG (Hanover, Germany)

»— Robert Bosch GmbH (Gerlingen, Germany)

o Telit (London, U.K.)

o Thales Group (Paris, France)

o STMicroelectronics (Geneva, Switzerland) '
— uU-blox (Thalwil, Switzerland)

o Texas Instruments Incorporated. (Texas, U.S.)

— \,“,r aleo [:FJ a riS, France) www. fortunebusinessinsights.com

\ . . Automotive eCall Market Segments

o Infineon Technologies AG (Neubiberg, Germany)

« Visteon Corporation (Michigan, U.S.)
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ECALL & NG-ECALL TECHNOLOGY OVERVIEW

Actual EU eCall System —in operation

Satellite navigation system GSM base station

()
A

= Minimum
© setof data

We have received

your emergency \ ¥
_ call. How can b
In-vehicle we help you? —
telematics ’
system I { )
Emergency call center
6
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eCall and NG-ecall Technology, trends and challenge

Next Generation eCall - the successor

Satellite navigation system

LTE base station

/ Call and trans- M %2
7 mission of minimum
4 set of data

We have received
your emergency
call. How can
In-vehicle
telematics

we help you?
system

Emergency call center
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MSD TRANSFER SEQUENCE: CALL FLOW PROCEDURE

2G

7 Rohde & Schwarz 4/9/2023
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eCall signaling procedure:
Initiation: In the case of an accident, IVS establishes an automatic
emergency call => start messages are sent continuously (max. 5x)

Send-MSD: PSAP receives emergency call and triggers MSD
transmission (PULL mode), continuously sends start until
it detects the first incoming sync frame.

MSD-tx: IVS sends sync frame (dotted) after 3 successfully decoded
START messages, MSD RVO is sent, then MSD RV1

(since IVS first receives NACK, but discontinued after receiving LL-ACK)
NACK: PSAP detects uplink sync and continuously transmits NACK
LL-ACK: PSAP tries to decode MSD after complete reception of RVO,
and after each data part of subsequent RVs

AL-ACK: After CRC success, PSAP sends 3 ACK messages and

then stops transmission => voice channel is un-muted.

Play tone: To test the voice channel in the R&S PSAP implementation

. a 1kHz sine tone is played.

|App|ication

VS
Application [ |L1nk-Layer I @
NEC tone (optional) < &Call detected |
¢ — — seNowso__ |
b e initiation >
(“eCall indicator”) [usme ]
NEC tone (optional) | —PushiND_
.............. Pull-RE
SEND-MSD e
« _EP'I;I.N.P_l DL sync |
L Data-REQ (MSD)_yf MSD tx
UL sync
R
LL-ACK CRC succesl;h,w
—DataCNE_
i AL-ACK

<

«

eCall and NG-ecall Technology, trends and challenge
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ALL IP-NETWORK INFRASTRUCTURE USING IMS AS SERVICE
ENABLER

d ]—v[ |

26/3C

G/ 3(

‘ Packet Data Network
4G/ 5GT / \@/

» 2G and 3G networks provide a CS domain for phone calls and PS domain for data
communication 1 4G LTE has been designed as a fully packet-oriented, ,all-IP*- based,
multi-service system

» This means: Networks from the 4th generation (LTE / LTE-A/ 5G) on use the internet
protocol for all services
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INTRODUCTION IMS - IP MULTIMEDIA SUBSYSTEM
DEFINITION

» IMS is a global access-independent and standards-based IP connectivity and service control
architecture that enables various types of multimedia services to end-users using common
Internet-based protocols

Network architecture

Services/Applications

IP Service enabler

Access Technology

I

» IMS is the enabler for VoLTE, SMS over IMS and new value adding services...
» ... so a perfect base for the Next Generation eCall (NGeCall)
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NGECALL: MSD TRANSFER IN SIP INVITE (CALL SETUP)

Telematic unit

(1) INVITE (initial MSD)

2) TRYING
< (2)

4) RINGING
< (4)

(3) INVITE (initial MSD)

GING
< (4) RINGIN

(4) 200 OK (initial MSD ACK)

10 Rohde & Schwarz 4/9/2023

(3) 200 OK (initial MSD ACK)

' Audio / Media Call (VOLTE) '

eCall and NG-ecall Technology, trends and challenge

Emergency call center

The IVS initiates a voice call (with included MSD content).

The IMS acknowledges that the SIP INVITE was received
IMS call signaling establishes the call.

The called PSAP is being rung.

200 OK signals that the call has been answered and the MSD was received

Voice communication

Note: Prerequisites were fulfilled before!

COMPANY RESTRICTED



ECALL & NG-ECALL REGULATIONS AND STANDARDS

Overview emergency call systems and details

h Europe ’

= eCall oL

31st March 2018
EU+ 2%
Network: GSM
GNSS: GPS + GALILEO
emergency number 112
In-band modem
MSD EN 15722
Vehicle category
= M1 and N1 (2018)

EU Vehicle cathegory description

N1: Pick-up, Van

M2: Small Bus

M3: Bus

N2: Commercial Truck

N3: Large Commercial Truck

* ERA-GLONASS @
/ January 2015

_ Russian Federation

@n

Russia + Belarus + Kazakhstan
Network: GSM and UMTS
GNSS: GLONASS (+ GPS opt.)
emergency number 112
In-band modem + SMS
MSD EN 15722 (+ ext. fields opt.)
Vehicle category

= M1 and N1 (2015)

= M2 and M3 (2016)

= N1 with weight > 2,500kg

= N2 and N3 intended for

transport of hazardous cargo
= all others (2017)

M1: Passenger car Russian ERA-GLONASS System is harmonized with the EU eCall System.
Basic functions are similar with a view additional features.

11 Rohde & Schwarz 4/9/2023 eCall and NG-ecall Technology, trends and challenge

~1.5 Mio vehicles in Russia already equipped with ERA- Glonass
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eCALL MANDATES AND OUTLOOK

. Europe & adopted by
Region / Turkey and Israel
Country

i Ministry of transportation
Authori ty Member States

Reg ulation Regulatior;éﬁ;l/)éOlS/?SB +
Standard
eCall or
eCall

Emergency

Mandate Yes
Date 03/2018

Technology
as of Q4’22

2G/3G In-Band Modem

- IMS eCall 4G/5G(NGecCall)
announcements expected in
coming quarters

Comments

- Trucks & commercial vehicles
currently not included.

UN ECE R10 Rev7 (expected in 2023) will require EMC eCall testing

UAE
_—

United Arab Emirates

Telecommunications
Regulatory
Authority(TRA)

GSO 2021 Model Year
UAE.S 5019:2018

eCall

Yes

Expected Model Year >
2024 onward

IMS eCall 4G
(NG eCall)

2G sunset driving transition to

IMS eCall

Link1, Link2

Saudi Arabia

Saudi Arabia

Saudi Standards,
Metrology, and Quality
Organization(SASO)

SASO 2944:2020

eCall

Yes

Model Year 2025
(i.e. mid 2024)

IMS eCall 4G
(NG eCall)

see link

South Korea

Intelligent Transport
Systems Korea

ITSK-00106-1 /4
ITSK-00117-1 /2

eCall

No

n/a

IMS eCall 4G/5G
KecCall

- Currently there is no mandate
in Korea, further information is
expected in 2023

UN ECE R144 is an Global eCall standard ; Japan have an eCall requirement based on UN ECE R144, but eCall supportis not mandated

12 Rohde & Schwarz ~ 4/9/2023 eCall and NG-ecall Technology, trends and challenge

COMPANY RESTRICTED


https://www.atic-ts.com/the-global-certification-of-motor-vehicle-emergency-call/
https://www.etisalat.ae/en/c/generic/goodbye-2g.html
https://www.du.ae/2g-shutdown
https://www.atic-ts.com/the-global-certification-of-motor-vehicle-emergency-call/

ECALL STANDARDS EVOLVE

eneral eCall requirements
EN 15722:2020 Intelligent transport systems - ESafety - ECall minimum set of data

EN 16072:2015 Intelligent transport systems - ESafety - Pan-European eCall operating requirements

Legacy eCall

» EN 16062:2015 Intelligent transport systems - ESafety - eCall high level application requirements (HLAP) using
GSM/UMTS circuit switched networks

» EN 16454:2015 Intelligent transport systems - ESafety - eCall end to end conformance testing

NGeCall

» CEN/TS 17184:2018 Intelligent transport systems - eSafety - eCall High level application Protocols (HLAP) using IMS
packet switched networks

» CEN/TS 17240:2018 Intelligent transport systems - ESafety - ECall end to end conformance testing for IMS packet
switched based systems
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https://standards.cen.eu/dyn/www/f?p=204:110:0::::FSP_PROJECT:67105&cs=1F5958F029EE46542F289486D2F00175F
https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:41797,6259&cs=1EDBDCE146173A426F16A5ED8602AE1AD
https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:41810,6259&cs=1CD03919D12CA243EAAB9829B389BE994
https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:39943,6259&cs=1E44A82591585811DF6BACD66BA2C859C
https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:64452,6259&cs=15FFBAAE810C1E05C79FB0D19A354C843
https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:64791,6259&cs=1F70A482F3874AA515C34AB503BD792AF

NGECALL STANDARDS

IP Multimedia Subsystem (IMS) emergency session 3GPP TS 23.167

General Packet Radio Services (GPRS) enhancements for Evolved Universal Terrestrial Radio [e{eisd= gy R:lok
Access Network (E-UTRAN) access

IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session 3GPP TS 24.229
Description

Additional Data Related to an Emergency Call IETF rfc7852

Next-Generation Pan-European eCall IETF rfc8147

Next-Generation Vehicle-Initiated Emergency Calls IETF rfc8148

Intelligent transport systems - eSafety - eCall High level application Protocols (HLAP) using CENTS 17184
IMS packet switched networks

End-to-end conformance test specification for IMS based packed switched systems CEN TS 17240
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https://www.rfc-editor.org/rfc/pdfrfc/rfc8147.txt.pdf
https://www.rfc-editor.org/rfc/rfc7852
https://www.rfc-editor.org/rfc/pdfrfc/rfc8148.txt.pdf

CERTIFICATION STATUS FOR CMW-KA09X
VERSION 4.0.0

COMMISSION DELEGATED REGULATION (EU) 201779
of 12 Seprember 2016

2.7.1.2. The dedicated PSAP test point during the test procedures shall be a PSAP simulator under the control of the
technical service, compliant with the applicable EN standards and certified in accordance with EN 16454. It
shall be equipped with an audio interface to allow voice communication tests)

Version 4.0.0 - Certified by CETECOM

The Rohde & Schwarz solution for the EU-wide emergency call system complies with the
standard CEN EN 16454:2015, which is a prerequisite for testing according to the
COMMISSION DELEGATED REGULATION (EU) 2017/79.
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THE INFRASTRUCTURE CHANGES!

Figure 1: Mobile subscriptions by technology (billion)

925G subscriptions are forecast
billen o reach 5 billion in 2028. TECHNOLOGY MixX*

s S
Source: Ericsson Mobility Report November 2022 Source: GSMAReport The MoB’ile Eﬁomy 2022

1 Mobile radio standards evolve rapidly Rel.16, 17, 18 etc....
1 The networks evolves to 4G and 5G technology — fully IP-based infrastructure (no CS domain anymore)
1 Several operators announced the shut down of their GSM or WCDMA network and want to re-far r LTE or 5G
1 4G coverage is better than 2G/3G in many regions already today

1 5Gis already being deployed in many regions
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INTEROPERABILITY AND V2X
C-V2X ON THE WAY TO 5G NR

3GPP Rel.8-13 3GPP Rel.14 3GPP Rel.15 3GPP Rel.16

Mobile communication using cellular network |

D{iﬂ A Bneor @ONB-IoT  Lte

@[l H]»

V2N (Uu) D (©

S V2N .
Rel.8-9 Rel10-11  Rel12 Reli3 A

L
C-V2X (PC5) communication independent of cellular network I

Out-of- ( V2P
Coverage
Higher data rates
Al ) Al \/2V Lower latency

. ' V2I ‘
va2X vax
Phase | Phase Il
[ Basic TrafF ic ] !

| == % [ il &2l
e L N I - e | -
2008 2010 2012 2015 02/2017 03/2018 01/2020

17 Rohde & Schwarz 4/9/2023 eCall and NG-ecall Technology, trends and challenge COMPANY RESTRICTED



CASE STUDY
EU NG ECALL - STATUS

European
Commission

Legal Basis for NG eCall

Currently there is no legal basis (e.g. EU regulation) available for NG eCall approval

* Ina NG eCall workshop in March 2021 European Commission (EC) announced to provide an updated EU _ activities ongoing
regulation in April 2022

* updated EU regulation should contain an eCall adaptation towards LTE and 5G s 5G was included

¢ grace period of 2-3 years expected before NG eCall becomes mandatory for new vehicle types — 2-3 years lead time

* EC presentation is available here:
https://docbox.etsi.org/Workshop/2021/202103NGeCall_webinar/Gilles_Carabin_eCall_evolution.pdf

* Ina NG eCall conference call in March 2022 the EC informed about launch of a support study _ additional study
* study should support the evolution of the EU eCall legal framework
* study should contain recommendations to revise the EU regulations for eCall
* online questionnaire was available until July 2022

* study results should be available in October 2022 — Study results Dec 2022
Updated EU regulation(s) for NG eCall approval expected earliest in 2023 4smmmmmm  EU decision earliest 2023
(® CcETECOM ecall Services 39
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CASE STUDY
STUDY RESULT - DEC 2022

> Study Results Phase 1 statements — presented 12/2022 source: 20221213_NGeCall_webinar_results_1st_phase.pdf
- Safety has been improved thanks to eCall (urban and interurban areas)
— According to ACEA, 26.89% of M1 + N1 vehicles have eCall systems (by end of 2022)
Recommendations:

- All new vehicles (not only new types) should integrate the eCall service to speed up the market penetration
- MNOs should be integrated into the eCall regulation
- Regulation should be technology neutral (means 4G + 5G + maybe others)

» Cost aspects of the transition and recommendation — analysis by Roland Berger

— Scenario that provides the most efficient transition to NGeCall > Switch directly from CS Networks to PS Networks
In this scenario Next Generation eCall will be dependent on PS networks coverage

— Switch from CS to PS systems Regulation should enter into force between 2025 and 2027
- The sooner the related actions are applied, the larger the global benefits (in costs) will be
- For OEMs/suppliers, costs of new units are lower (compared to a parallel system approach)

All new vehicles should be included in the new regulation and thus integrate an eCall (motorcyles, busses, trucks)
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CMX500 NGECALL - MILESTONE PLANNING
APPLICATION TEST SOLUTOION I

NGeCall 5G
Part of CMX-KAQ098

CMX-KA098 (beta) 4G cell configuration and CMXremote
1 5G cell configuration and CMXremote IMS MSD transmission via SIP invite support
1 IMS MSD transmission via SIP invite support MSD decoding according to CEN EN 15722:2020

1 MSD decoding according to CEN EN 15722:2020 Enables VoLTE Voice Communication for NGeCall
1 Enables VoNR Voice Communication for NGeCall

Q1/2023 June 2023
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5G NGECALL - CMX-KA098
PSAP EMULATOR WITH CMX500 SUPPORT FOR 5G (AND 4G)

5G PSAP enabler for NGeCall —— |
. i st "ok

- Same software environment Nt —

- Controls CMX500 for 5G

- Enables result interpretation for 5G NGecall

- Enables VoNR Voice Communication

for NGecCall
- more...

0090|0099
' ®'.® .0 .00

00000000 =
' ® .0 .0 .09@
EEEEEEEE

FEEREEEE

New Option CMX-KA098 5G NGecCall
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Test Coses_Tow Casa Corbourmons Setings CMW  IVS Atomation

Simplifies conformance tests for eCall and
ERA-GLONASS & LTE NGeCall,

“ready to use” test plans for automated
testing

Seos

ROHDE & SCHWARZ

et s Test creation, parameterization, execution,
P — . analysis and test reporting with passifail
i P—— indication in a single tool

Following conformance test specifications

are supported:
eCall (CEN , ETSI)
ERA-GLONASS (GOST(R))

Reporting

58 ls ln

#
3
{
t

..............

e | GNSS (EU2017/79 /JUNECE 2016/07 /
Tl b GOST 33471

R - A " Available Options:
[ I : _ RAS'CMW-KT110, KT111

.........

- SMBVHK360, SMBV-K361
The ability to verify compliance with standards at an early design stage makes it possible -

to take corrective action and optimize an IVS module in a timely manner.
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R&S ECALL / ERA-GLONASS / NGECALL
PSAP EMULATOR CMW-KA094/095/96

R&S®CMW-KA094/095/096 ©1 PSAP simulation for eCall (KA094) and ERA-GLONASS (KA095) over GSM and UMTS and 3
:  NGeCall over LTE (KA096) testing :

11 Measure MSD transmission time & time since call establishment etc.

i1 MSD decoding

: according to CEN EN 15722:2020 and GOST R 54620/ GOST 33467 for every redundancy version

: and for every uplink data part

1 Optional recording of un-decoded signal from IVS

1 Optional audio connection to CMW-Z50 or external audio analyzer

11 Details on PUSH and SYNC indications

Timing, Count

1 Optional fixed position GPS/GLONASS simulation with SMBV or SMW100A

i1 ERA-GLONASS SMS Protocol support

1 NGeCall over LTE and IMS support

: 1 Rel.14 NGecCall Flag indication

1 MSD transmission in SIP invite etc.

Benefits of using the Rohde & Schwarz PSAP simulator
+ Controlled environment without influence of network operator

* Reproducible test conditions and results
» Possibility to test real ecall with emergency number 112 < high risk in live network
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R&S 5G NGECALL
PSAP EMULATOR CMX-KA098

R&S®CMX-KAQ98 1 PSAP simulation for 56G NGeCall (KA098)
i1 With remote control of R&S CMX500
1 With remote control of SMBV or SMW100A for GNSS positioning
1 Measure MSD transmission etc.
1 MSD decoding
according to CEN EN 15722:2020
Optional recording IP Communication in PCAP from/to IVS<->PSAP
Optional audio connection (loopback mode)
Optional fixed or moving position GPS/GLONASS simulation with SMBV or SMW100A
NGeCall over 5G and IMS support
1 MSD transmission in SIP invite etc.

1 Position evaluation

Benefits of using the Rohde & Schwarz PSAP simulator
+ Controlled environment without influence of network operator

* Reproducible test conditions and results
» Possibility to test real ecall with emergency number 112 < high risk in live network
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OUR CONTRIBUTION

Call (@)

ERA
GLONASS

450+ eCall, ERA GLONASS and NGecCall
solutions sold.

R&S eCall / ERA-GLONASS /NGecCall
Conformance Test Solution for eCall
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Q&A
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