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Abstract

This study aims to identify and define mitigation measures for the eCall legacy issues where vehicles
equipped with legacy eCall devices supporting only 2G/3G networks will not be able to operate after
the shutdown of 2G,3G networks in the EU Member States.

These mitigation measures may include different elements including TPS eCall in-vehicle systems ,
SW-Upgrade and aftermarket solutions (AS), which may be based on the integration of mobile devices
or standalone mobile devices.

The report aims to define high level requirements for the design and deployment of aftermarket
solutions (AS).

The report also aims to collect statistics and information on the current use of TPS eCall in-vehicle
systems and AS and potential gaps and issues to be addressed for a successful deployment and use
of these systems in the market.
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1. Introduction

The 112 eCall in-vehicle system communicates to the emergency services the vehicle's location and
other relevant data in case of a serious accident. eCall is mandatory in all new types of M1-N1
vehicles since 31 March 2018. Legacy vehicles produced since 2018 are using 2G and 3G mobile
electronic communications networks, which rely on circuit-switched (CS) technology for voice
communication. These networks are expected to be switched off in the coming years and the spectrum
currently used by 2G/3G networks is expected to be re-farmed, as the market is migrating towards
newer generations of packet-switched (PS) mobile networks.

The eCall legislation amended in 2024 ensures that all new vehicles are mandatorily equipped with
PS eCall solutions (4G or 5G) starting from 2026. It is estimated that a large volume of cars equipped
with CS technology eCall will still be on the EU roads by 2027 and onwards, and hence at risk of not
benefiting from the eCall service in Member States where both 2G and 3G networks are switched off.

At vehicle level, one of the potential measures to mitigate this issue is to use aftermarket solutions.
The main task of this study is to identify and evaluate the potential aftermarket solutions and to
describe requirements for their design and deployment.

1.1. Policy context

eCall automatically dials Europe's single emergency number 112 in the event of a serious road
accident and communicates the vehicle's location and other relevant data to the emergency services®.
It was made mandatory for new types of cars and vans from 31 March 2018 through the following
legal instruments:

— Regulation (EU) 2015/7582 concerning type-approval requirements for the deployment of the
eCall in-vehicle system based on the 112 service and amending Directive 2007/46/EC pro-
vided for the mandatory fitting of 112-based eCall in-vehicle system on all new types of M1
and N1 vehicles from 31 March 2018 onward.

— Commission Delegated Regulation (EU) 2017/79% and Commission Implementing Regulation
(EU) 2017/78 laying down detailed technical requirements and test procedures for vehicle
approval and administrative provisions for the implementation of Regulation (EU) 2015/758.

To receive and handle the eCalls, Member States were required to deploy eCall public safety answer-
ing points by 1%t October 2017 through the following legal instruments:

— Decision No 585/2014/EU* of the European Parliament and of the Council of 15 May 2014
on the deployment of the interoperable EU-wide eCall service.

— Commission Delegated Regulation (EU) No 305/2013 of 26 November 2012 supplementing
Directive 2010/40/EU of the European Parliament and of the Council with regard to the har-
monised provision for an interoperable EU-wide eCall.

1 EC Mobility and Transport. https://ec.europa.eu/transport/themes/its/road/action_plan/ecall_en

2 Regulation (EU) 2015/758 https://eur-lex.europa.eu/eli/reg/2015/758/0jleng

3 Commission Delegated Regulation (EU) 2017/79 https://eurlex.europa.eu/eli/reg_del/2017/79/ojleng .
4 http://data.europa.eu/eli/dec/2014/585(2)/oj
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1.2. Concept

For the mitigation of the eCall legacy issue, a multi-pillar approach is proposed in this study as
described in Figure 1.

Among the legacy fleet vehicles an (unknown) part is equipped with additional 4G capable third party
service (TPS) eCall in-vehicle systems (1VS), which could ensure eCall even after 2G/3G Networks are
switched off. One of the goals of this study is to estimate this volume. In addition, it has to be made
sure that these 4G-capable TPS eCall IVS are set to default in the vehicle, so that they can operate
and trigger the eCall. For those which are not set as default, a solution shall be defined, in order to
change the settings and configure these systems as default in the affected vehicles (Aftermarket IlI
in Figure 1). It is also necessary that PSAPs are ready to receive and handle these TPS eCalls, which

is currently not the case in all Member States.

Another part of the fleet is equipped with 4G ready eCall IVS. Some of these vehicles can be upgraded
via an SW-Update (OTA or physically) to make the eCall system 4G capable (Aftermarket solution Il
in Figure 1).

For the vehicles not equipped with 4G-capable TPS or 112 eCall IVS or with no TPS eCall IVS at all or
equipped with 4G ready devices but not supporting SW updates, Aftermarket solutions shall be found
as mitigation measures for the eCall legacy issue (Aftermarket | in Figure 1).

Figure 1 Multi-pillar approach for the mitigation of the eCall legacy issue.

( )
Legacy Fleet (2G/3G)
TPS eCall IVS No TPS eCall IVS
. J J
e \( ) (" )
4G No 4G 4G
: = * : : v :
TPSeCall | 112 eCall No SW SW
as default | as Default Aftermarket | | Aftermarket| Upgrade Upgrade
. J\. J \. J . J\L J
) ( A4 )
Aftermarket Aftermarket | || Aftermarketll
\ J . J\ J

Source: JRC Analysis



1.3. Scope and audience of the report

The scope of this study is mainly focused on two areas:

(1) Estimation of the volume of:

— TPS eCall In-vehicle-systems: Perform an analysis of the TPS eCall in-vehicle systems in the
market by answering these questions:

o How many M1, N1 vehicles equipped with both the mandated 112-eCall IVS and the
TPS eCall IVS ?

o How many of these TPS eCall IVS are equipped with PS communication technology ?
o How many of these TPS eCall IVS are set as Default for performing an eCall ?

o Is the failure rate of TPS eCall IVS known? (how many times does the TPS eCall IVS
fail to trigger eCall) ?

o Which changes are needed to use TPS eCall in-vehicle-systems in case there are not
used per default ?

— 4G Capable legacy eCall Systems

o Estimate the part of the legacy fleet vehicles which are equipped with PS-ready
hardware (e.g. 4G) and capable of upgrading to new eCall legislation via SW-Update
(OTA or in a workshop).

(2) After Market solutions:
— Specifications for the Aftermarket solutions Il & IlI.
— Aftermarket solution |

e Perform a high-level cost benefit analysis (CBA) of the selected aftermarket
solutions (type 4 and 5).

e Define requirements for these systems.

To support the goals stated above, the recommendations and analysis from the SAFE project® were
used.

The audience of this report are stakeholders working in the eCall application.

1.4. Structure of the report

The report is structured into five main sections. It begins with an Introduction that outlines the policy
context, conceptual framework, scope, and structure. Section 2 provides background on the eCall
system and reviews previous studies. Section 3 analyses three aftermarket solutions, each with
detailed descriptions and market assessments. Section 4 presents specifications and
recommendations for these solutions, including technical requirements, certification, cost-benefit
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analysis, and regulatory considerations. A key part of this section is 4.4, which updates the IDIADA®
analysis on the number of legacy vehicles—an important input for assessing the relevance and impact
of aftermarket solutions. The report concludes in Section 5 with a summary.

6 https://circabc.europa.eu/ui/group/4273d650-b8a9-4093-ac03-18854fbba4b5/library/e4c9543f-91f0-4552-a534-
ab1d92325234/details
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2. Background information on eCall

The 112-based eCall system is a European emergency response system designed to automatically
alert emergency services in the event of a serious road accident. Its high-level architecture consists
of an in-vehicle system that detects incidents and initiates an emergency call, mobile networks that
route the call and data, and Public Safety Answering Points (PSAPS) that receive and act on the
information. The system supports both direct communication with PSAPs and a possible additional
alternative model using Third-Party Service providers, which can handle the call and forward it to
emergency services.

2.1. eCall architecture

A pictorial description of the eCall architecture and the relationships between the eCall device and
the PSAP and TPSP are shown in Figure 2 below.

Figure 2. Functional architecture of the eCall architecture.

Vehicle

112 e-Call IVS

sensors
Cellular Networks

TPS IVS —> TPSP

Other vehicle systems and

Source: JRC Analysis
The architecture, as shown in the diagram, consists of three main parts:

— Vehicle

e Sensors & Vehicle Systems: Various sensors and systems within the car detect
incidents (like a crash) and provide data to the eCall system.

e 112 eCall IVS (In-Vehicle System): This core component automatically
triggers an emergency call to the most appropriate Public Safety Answering Point
(PSAP) when a serious accident is detected, also sending vital information such
as location and crash data.

e TPS IVS (Third Party Service In-Vehicle System): This system can connect
the vehicle to third-party service providers (TPSP) for additional support services
(e.g., roadside assistance).



Cellular Networks

The communication link between the vehicle and external entities. Both the 112 eCall IVS and TPS
eCall IVS use cellular networks to transmit emergency or service requests. This communication
link may be subject to the problem of the shutdown of the 2G/3G networks.

Other Entities

e eCall PSAP (Public Safety Answering Point): The official emergency response
centre that receives eCalls, enabling rapid dispatch of emergency services.

e TPSP (Third Party Service Provider): Organizations recognised by national
authorities as being allowed to receive a TPS eCalls and to forward the eCall
Minimum Set of Data (MSD) to the eCall PSAP.

2.2. Previous studies

This study partially re-uses other studies and project deliverables already published on the topic of
eCall and the issue of legacy systems. In addition, statistical data from public sources (e.g., Eurostat,
ACEA) is used to quantify the impact of the legacy issue.

In particular:

Study performed by IDIADA for the European Commission: Deliverable 3.3 Assessment of
alternatives to continue with the operation of eCall in the legacy fleet (IDIADA 2022).

SAFE Deliverable D2.2 Architecture specification eCall over IMS (SAFE D2.2).
SAFE Deliverable D2.3 Cost Benefit Analysis (SAFE D2.3).

SAFE D3.1_Aftermarket eCall Specification M1 and N1 (SAFE D3.1).

EENA TPSP Project. Final Report. 2024 (EENA 2024).

ACEA Economic and Market Report Global and EU auto industry: Full year 2024. (ACEA
2024).

EUROSTAT. Passenger cars in the EU. (EUROSTAT 2024).
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3. Analysis of the aftermarket solutions

3.1. Analysis for the aftermarket solution | (AS)

3.1.1. Description

Aftermarket solutions | (AS) are defined as systems supporting eCall functionality, which are installed
and operational after the deployment of the vehicle in the market.

AS may support either 112-eCall or TPS eCall, as shown in Figure 3, where it can be seen that the
aftermarket device in the vehicle can directly call the PSAP using the direct 112-eCall or it can use
the TPS eCall, which in turn can be forwarded to the PSAP if relevant.

Figure 3. Aftermarket solution structure and types.

AFTERMARKET SOLUTION (AS)

Vehicle
2 Aftermarket device (AD) m
o calling 112 e-Call b
(@]
= S
% g
% Z
® o = :
3 & E !
= @ > I
g S '
0 Aftermarket device (AD)
e
5 calling TPS >  TPSP

Source: JRC Analysis

The SAFE deliverable D3.1 (sAFE D3.1) has defined 6 types of potential aftermarket devices

— Type 1. OEM fitted eCall devices: This is the current 112-eCall system, as per the
regulations, fitted as part of whole vehicle type approval to new vehicle types. These
devices are OEM approved devices fitted as part of the vehicle manufacture or before
delivery of that new vehicle to the customer. This is a permanently installed IVS.

— Type 2: Retrofit OEM supported eCall devices: These eCall in-vehicle devices are installed
by a vehicle manufacturer (OEM) or its authorised agent, prior to or after the first sale of
a vehicle. They are approved for use in another model of vehicle, or otherwise
satisfactorily certified to meet regulatory performance and conformance, that meets the
requirements of EN 15722, EN 16062, EN 16072, and/or where appropriate EN 16102,
in a vehicle that is not required by Regulation to be equipped with European 112-eCall.
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— Type 3: Aftermarket 'sAFE-Installed’ 1 eCall devices: Installed by an accredited installer
after the first sale of a vehicle. These devices meet regulatory performance and
conformance, although they are unlikely to have a tight integration with the vehicle. These
devices are expected to be created by third party companies, covering the maximum
number of vehicles as possible. In any event, they have a complex installation, which
require to be installed by accredited installer, specialised in eCall. Being fitted by an
accredited installer, means that they should be able to be trusted with full 112-eCall
capability. These are permanently installed IVS.

— Type 4. Aftermarket self-installed eCall solutions; These systems are designed to be
installed by the vehicle owner. It is intended to be a semi-permanent fit within a single
vehicle. Such devices are designed to have minimum integration with the vehicle and are
susceptible to being transferred to other vehicles. These devices follow regulatory
requirements for M1/N1 by meeting requirements of EN 15722, EN 16062 and EN 17184.

— Type 5: Aftermarket nomadic eCall solutions: In this category, we find any portable device
with an appropriate set of sensors and capabilities, whose primary function is not eCall
itself, which could, with the appropriate software, perform an eCall. These devices are
either installed by the users or always carried by the user (e.g, as an app on a
smartphone). In this set of devices, we can find mobile phones, and other devices such as
external navigation devices or OBD dongles with extended functionalities.

— Type 6: Aftermarket TPS-eCall devices: These devices are designed to be fitted by the
vehicle owner as either self-installed (semi-permanent fit) or as a nomadic device easily
transferable between vehicles, where the eCall is routed via a third-party service provider.
The TPSP shall verify that the call is genuine before forwarding to the PSAP.

These types can be clustered into two different categories, depending on their coupling and
interference with the vehicle E/E Architecture.

— Category I: Devices coupled to the vehicle E/E” System: Type 1, 2 and 3.
— Category II: Devices decoupled from the vehicle E/E System: Type 4, 5, and 6.

In a first assessment of the feasibility of the potential aftermarket devices, Category | was judged to
be unfeasible and not cost-effective, due to the related retrofitting and re-certification challenges.
Therefore, this study will focus only Category Il. Furthermore Type 6 is not considered further as a
separate solution, since it can be seen as variant of Type 4, with the particularity to use TPS-eCall
instead of 112-eCall.

In conclusion, this study will consider the devices of type 4 (installed devices) and type 5 (portable
devices).

’Electrical/electronic (E/E) architecture in vehicles refers to the integrated system that manages the flow of electrical and el
ectronic signals, enabling various vehicle functions and enhancing performance, safety, and connectivity

12



3.1.2. Variants of type 4 and type 5 aftermarket solutions

This section defines a high-level categorisation of type 4 and type 5 aftermarket solutions shown in
Table 1, which will be evaluated in the subsequent sections.

Table 1. High Level categorisation of type 4 and type 5 aftermarket solutions

Solution | Description of the solution Mobile phone is | Does it require | Aftermark

Identifier needed ? (Yes/No) connection to | et solution
in-vehicle type (4/5)
systems ?
(Yes/No)

AS-1 Application on a mobile phone, which uses | Yes No 5

only the sensors in the mobile phone to
detect a potential crash and implement
eCall.

AS-2 Application on a mobile phone, which uses | Yes Yes 5
both the sensors in the mobile phone and
the sensors in the vehicle to detect a
potential crash and implement eCall. The
sensors in the vehicle are connected to the
phone through an in-vehicle network
interface (e.g., Bluetooth OBD or similar).
AS-3 Telematic device, which uses its own | No No 4
sensors including sensors with a level of
quality or features usually not included in
the commercial mobile phone.

The telematic device is produced by a third
party and not by the vehicle manufacturer.
AS-4 Telematic device, which uses its own | No Yes 4
sensors including sensors with a level of
quality or features usually not included in
the commercial mobile phone and the in-
vehicle sensors of the vehicle. The
telematic device is produced by the vehicle
manufacturer with the possibility to
support a close integration with the
vehicle, but which may undermine
portability. This means that this category
is a Type 4 aftermarket solution.

Source: JRC Analysis

3.2. Aftermarket solution II: 4G capable legacy eCall Systems

Many vehicles produced after 2018 still rely on circuit-switched (CS) eCall systems that use 2G/3G
networks (GSM/UMTS) to initiate emergency calls, and with these networks being phased out, such
vehicles will lose eCall functionality unless upgraded. These CS-based IVS (In-Vehicle Systems) are
incompatible with IMS (IP Multimedia Subsystem) voice services required for LTE-based eCall (VOLTE).
However, a portion of the fleet is equipped with 4G-capable IVS hardware that can be made
compatible with IMS-based eCall through software updates—either over-the-air (OTA) or via physical
service interventions. To exploit this possibility contributing to the mitigation of the legacy fleet issue,
two key steps are needed:

13



— First, estimate the volume of vehicles equipped with 4G-capable eCall IVS by analysing OEM
production data, telematics specifications, and Vehicle Identification Number (VIN)-based
fleet segmentation.

— Second, recommend a homologation and deployment process (e.g. based on the existing test
specifications outlined in EU Regulation 2017/79) which ensures that the upgraded systems
meet functional requirements such as correct transmission of the Minimum Set of Data
(MSD), Global Navigation Satellite Systems (GNSS) positioning, and reliable voice connection
to emergency services.

3.2.1. Estimation of the volume of 4 capable legacy eCall Systems on the market

The source of the estimation is the information collected through a questionnaire shared with several
vehicle manufacturers. The results are summarized in this Table 2.

Table 2. Results of the questionnaire

Manufacturer | 1. Approximately how many and what | 2. How many of these vehicles
percentage of vehicles by country and EU | could be upgraded to Packet
currently rely on CS-based eCall only (no TPS | switched based eCall via over-
IVS) to access emergency services ? the air ?

OEM1 In the EU, 9,467 vehicles equipped with mandated | Of the 9,467 vehicles identified in
eCall type approval currently rely on CS-based 112- | Question 1, 5,876 vehicles can be
eCall only (no TPS IVS). | upgraded to packet-switched 112-

eCall (NG-eCall) via OTA.

OEM2 All of the eCall-equipped vehicles currently rely | Technically, roughly 40% of the
exclusively on circuit-switched (CS) eCall. None use | vehicles that currently rely on
a third-party service (TPS IVS) eCall. circuit-switched eCall could be

migrated to packet-switched eCall
with an  over-the-air (OTA)
software update.

Source: JRC Analysis

The information from OEM1 can be directly translated in an absolute number®, however for OEM2 the
total number of vehicles type-approved after March 2018 vehicles in the EU market shall be
considered. Taking this into account, the volume can be estimated at 1.127.680 vehicles.

8 OEM1 indicated that even vehicles equipped with 4G capable TPS eCall IVS and having the capability to be upgraded
to new eCall legislation, will be updated via OTA.

14



3.3. Aftermarket solution Ill (4G capable TPS eCall IVS)

3.3.1. Estimation of the 4G capable fleet equipped with TPS eCall IVS
First, a market study has been conducted with the aim to answer to the following questions:

— How many M1, N1 vehicles are equipped with both the mandated 112-eCall IVS and the TPS
eCall IVS ?

— How many of these TPS eCall IVS are equipped with Packet Switched (PS) communication
technology ?

— How many of these TPS eCall IVS are set as Default for performing an eCall ?
— Is the failure rate of TPS eCall IVS known ?
These questions were answered mainly from direct requests to the telematics manufacturer.

The following Table 3, show the answers from the interviewed companies.

Table 3: Answers from companies on the TPS eCall IVS deployment

Company How many M1, N1 | How many of | How many of | Isthe failure rate of
vehicles are | these TPS eCall | these TPS eCall | TPS eCall IVS
equipped with | IVS are equipped | IVS are set as | known?
both the | with Packet | Default for
mandated 112- | Switched (PS) | performing an
eCall IVS and the | communication eCall ?

TPS eCall IVS ? technology ?

TPS eCall IVS | As of the end of A significant Within the fleet It is extremely rare for
Vendor 1 2024, there are percentage of the of 20 million TPS IVS systems to
approximately 20 above quoted vehicles TPS eCall | produce false triggers.
million vehicles vehicles are is set as the The TPS eCall systems
equipped with TPS equipped with PS standard, with have means of
eCall IVS in the EU. | communication 112 eCall serving | applying redundant
technology. as the fallback transmission paths
(approx. 80%) mechanism as (e.g. the Bosch system
per legislative uses Inband +
requirements. APl/Interface + SMS)

Source: JRC Analysis

The guestions answered in Table 3 aim at estimating the overall volume of the TPS eCall IVS in the
market, without distinguishing between the brands and models.

As an indication of the penetration rate of TPS eCall IVS among different OEMs, a study published by
ADAC (ADAC 2020) shows whether or not a certain vehicle brand and model are equipped with TPS
eCall IVS. This indication would also help to estimate the total volume of TPS eCall IVS (in combination
with the data in Table 1).

The result of the study can be summarised as following:

15



— Cluster I: Almost all major European manufacturers equip their vehicles with TPS eCall
IVS in addition to the 112-eCall: Audi, BMW, Mercedes-Benz, Porsche, Volkswagen.
Skoda, Volvo, Opel and Peugeot®.

— Cluster II: Hyundai, Kia, Mazda, Renault, Suzuki, Subaru, SsangYong and Toyota,
Peugeot, Citroen, Fiat use only 112-eCall.

From a representative OEM from cluster |, the share of TPS eCall IVS equipped vehicles among the
legacy fleet was estimated to 95%. This information was received via an official targeted survey
addressed to different stakeholders.

The total volume of TPS eCall IVS equipped vehicles can be estimated to 90%° of the volume of the
OEMs from Cluster I. Based on the information received from one major TPS eCall IVS vendor, the
percentage of 4G capable TPS eCall IVS among the TPS eCall IVS equipped vehicles is estimated to
80%.

In summary the total percentage of the 4G capable vehicles can be estimated to 72% (0.9 x 0.8) of
the total volume of the cluster | OEMs.

In order to estimate the number of vehicles equipped with 4G capable TPS eCall IVS, the total number
of vehicles operating in Europe for the OEMs of Cluster 1 shall be calculated. This percentage can be
estimated to approximately 40%** (without Peugeot) of the total fleet. Taking into consideration the
percentage of 4G capable TPS eCall in-vehicle-systems (72%), the final share can be estimated to
28.8% of the CS eCall legacy fleet volume.

o 208, 2008,308,3008,5008, 408 ,e-208 / e-2008 / e-308 / e-3008
10 The 90% is a conservative estimation, in order to accommodate for the uncertainty and provide realistic estimations
11 Table 2 European Market Monitor: Cars and vans 2024 - International Council on Clean Transportation

16


https://theicct.org/publication/european-market-monitor-cars-vans-2024-feb25/

4. Specifications and recommendations for the aftermarket solutions

4.1. Aftermarket solution |

4.1.1. Requirements

The following Table 4 summarizes the requirements described in the previous paragraphs with an
indication of the reference where the requirement originated or it was inspired.

Table 4. Requirements for AS of Type 4 and 5

Requirement
Id

Brief Requirement Description

Area of impact
(e.g., Usabhility,
Security)

Mandatory or
recommended

Reference

ASR1

The eCall shall be able to be
triggered automatically

Safety

Mandatory

Own

ASR2

The eCall shall be able to be
triggered manually

Safety

Mandatory

Own

ASR3

Upon triggering the eCall the MSD
Data (at least the location) shall
be transmitted

Safety

Mandatory

Own

ASR4

The device shall aim to reduce the
number of issued false calls

Usability

Mandatory

Own

ASR5

The location of the installed
aftermarket device (AD) in the
vehicle should be selected in a
way that it minimises potential for
accidental damage as well as the
risk of injury to vehicle occupants
in the event of a crash or during
the day-to-day use of the vehicle.

Safety

Recommended

(Ozel 2020)

ASR6

The installation and the location of
the AD in the vehicle should be
selected in a way it minimizes the
risk of damage to or malfunction
of the AD in case of crash.

Usability

Recommended

(Ozel 2020)

ASR7

The location of the installed AD in
the vehicle should be selected in a
way that it is easily accessible by

the driver or passenger.

Usability

Recommended

(Ozel 2020)

ASR8

An aftermarket eCall system
should be able to maintain a voice
call for up to 60 minutes or
receive a call-back from a PSAP at
any time up to 60 minutes from
the successful transmission of the
MSD.

Connectivity

Recommended

(Ozel 2020)

ASR9

If not connected to the power
systems of the vehicle, the AD
should be equipped with a battery,
with enough capacity to support
operation and communication
with PSAP for at least 60 min
after the initial trigger.

Energy

Recommended

Own

ASR10

If an eCall is triggered when there
was no need, the user (e.g., driver,

Usability

Mandatory

Own, (Ozel
2020)
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passenger) should have the
capability to cancel the eCall
within 10 seconds.

ASR11 When the AD triggers an Usability Mandatory Own, (Ozel
automatic eCall or a manual eCall 2020)
is triggered, an audio alert is
generated by the device itself.

ASR12 The manufacturer of the Privacy Recommended (SAFE D2.4)

aftermarket device shall take
appropriate safeguard measures
(such as use of encryption
technologies) to protect the
security of personal data in the
internal memory of the AD.

Source: JRC Analysis

4.1.2. Cost Benefit analysis

Here we list all the potential solutions for type 4 and type 5 aftermarket solutions I.

For each of the solution, we perform an analysis of each solution using different evaluation metrics
(security, privacy, complexity, design and deployment costs), which also include a cost benefit

analysis.

The following metrics are used to evaluate the proposed solutions:

Deployment cost. This metric defines the cost of deployment/installation of the device and
the related elements of the solution. In the case of the device, this includes the installation
in the vehicle and the maintenance. For the infrastructure elements, which are needed to
implement the back-end solution (e.g., application servers), this includes their deployment
and connection to a network.

Technical complexity. This metric defines the technical complexity for implementing the
solutions.

Security risk. This metric is used to evaluate the potential vulnerability to security attack.
Privacy risk. This metric is used to evaluate the potential vulnerability to privacy threats.

Lack of User usability. This metric is used to evaluate the degree of usability/familiarity of
the generic use with the solution (e.g., a smartphone with an application may be more user-
friendly than a specific device, which must be installed in the vehicle).

Risk of false alarms. This metric is used to evaluate the performance of the AS to minimize
the probability of false alarms.

Reliability. This metric is used to evaluate the reliability risks (robustness and availability) of
the AS.

Portability limitations. This metric is used to evaluate the lack of portability of the AS from
one vehicle to another.

Limitations in service provisions. This metric is used to indicate if the AS provides only the
minimum set of functions or a wide range of functions defined in the eCall specifications.
For example, if the MSD is supported.
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At the end of this section, the potential designs for AS will be ranked.

The scoring is defined on four different values from Low to Very High. These values provide a negative
scoring. The higher is the value and the more negative is the assessment of the AS. The scoring values
are defined for each metric according to the following Table 5.

Table 5: Criteria and assessment

limited (less than
50 Euro).

50 Euro and 150
Euro).

150 Euro and
less than 1000
Euro.

Metric Low Medium High Very High
Deployment Cost The cost to the | The cost to the | The cost to the | The cost to the user is
user is quite | user is between | useris more than | more than 1000 Euro.

car accident).

is relatively
difficult.

Technical complexity The technical | The technical | The technical | The technical complexity
complexity of the | complexity is | complexity is | is very high (significant
solution is quite | average (e.g., | high (e.g, | rework of the existing
limited (e.g., | implementation | implementation | infrastructures).
implement a | of a smartphone | of a client/server
smartphone application with | system).
application). a  connectivity

interface).

Security The security of the | The security of | The security | There is a significant
AS is quite high | the AS is | vulnerabilities number  of  known
and the surface | relatively  high | are not known in | privacy  vulnerabilities
attack is minimal. | but some | full. and  the potential

vulnerabilities presence of unknown
must be vulnerabilities.
addressed.

Privacy The privacy of the | The privacy of | The privacy | There is a significant
AS is quite high | the AS is | vulnerabilities number  of  known
and the surface | relatively  high | are not known in | privacy  vulnerabilities
attack is minimal. | but some | full. and  the potential

vulnerabilities presence of unknown
must be vulnerabilities.
addressed.

Lack of user usability | The AS is very | There could be | The usability of | The usability of the AS is
easy to use even | some corner | the AS is | very limited and it can
in difficult | cases where the | relatively poor. hamper the correct
conditions  (e.g., | usage of the AS functioning of the AS.

Risk of false alarms The design of the | The risk of false | The risk of false | There  are  various
AS minimizes the | alarms may be | alarms can be | reasons why the false
risk of false | significant (e, | high (e, more | alarms cannot be
alarms. more than 1%). than 5%). estimated but it is

perceived to be high
(e.g., more than 10%).

Reliability risk The design of the | The design of the | The design of the | The design of the AS did
AS is quite robust | AS is generally | AS did not take in | not take in consideration
and it can mitigate | robust  against | consideration the | the robustness against
external issues | external issues | robustness external or internal
like intermittent | but it is not | against external | malfunctions and it has
lack of | certified on | or internal | not recovery
connectivity and it | safety, malfunctions but | capabilities.
is certified on | cybersecurity it has recovery
safety, and physical | capabilities (e.g.,
cybersecurity and message
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can be ported by
a user.

The AS can be
ported to another
vehicle only by
the intervention
of a workshop.

physical robustness retransmission or

robustness standards. automatics

standards. message
recovery).

Portability risk The AS is quite | The AS is | The AS is | The AS is designed and
portable  across | portable only | designed to | installed to operate only
different vehicles | through models | operate onlyona | the specific vehicle
and users. of the same | specific model of | where it was firstly

vehicle a vehicle | installed.
manufacturer. It | manufacturer.

Limitations in service
provisions.

The AS is able to
support the basic

The AS is able to
support the basic

The AS is able to
support the basic

The AS is able to support
only the basic functions

functions of eCall | functions of eCall | functions of eCall | of eCall.
and its extensions | and its | and its
defined in the | extensions extensions
standards. defined in the | defined in the
standards after a | standards only
software after a
upgrade, which | reconfiguration
can be | performed in a
performed by the | workshop.
user or
autonomously.

Source: JRC Analysis
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Table 6. Assessment of the different solutions

Category | Deployment | Technical Security risk | Privacy risk Lack of user | Risk of false | Reliability Portability

of the | cost complexity usability alarms risk risk

solution

AS-1 Low, because | Low, because | Medium. It is | Medium. It is | Medium. High. The | High. The | Low or absent,
it is only the | it is only the | mostly related | mostly related | While, the user | trigger of an | mobile phone | because there
installation of | design of the | to the | to confidential | may be quite | automatic is usually not | is no
the application | application on | potential data is | skilled in using | alarm may be | ruggedized dependency on
on the mobile | the mobile | threat that | accessed on | a mobile | also due to | against the vehicle
phone. phone other the mobile | phone, it may | reasons not | damage systems.

applications phone. be challenging | relatedtoacar | hazardsasina
may pose. after a car | accident like | car accident
crash. the mobile
phone falling.

AS-2 Medium. The | Low, because | Medium. There | Medium. It is | High. ~ While, | Medium. The | High. The | Medium,
establishment | it is only the | can be security | mostly related | the user may | use of in- | mobile phone | because the
of the | design of the | risks of other | to confidential | be quite skilled | vehicle and the in- | access to the
connectivity application on | applications data is | in using a | sensors should | vehicle in-vehicle
from the | the mobile | accessing the | accessed on | mobile phone, | mitigate some | interface is | networks may
mobile phone | phone and the | eCall the mobile | it may be | reliability risks | usually not | limit the
to the vehicle | interface  to | application on | phone. challenging of AS-1. ruggedized portability.
may be | the in-vehicle | the mobile after a car against
relatively network. phone. crash. The damage
complex for a connectivity to hazards asina
user  without the vehicle car accident
technical may also be
proficiency. difficult to

establish.

AS-3 Low, because | Medium, Low because | Low because | Medium Medium. The | Medium, Low, because
it should be | because the | the telematic | the telematic | because the | risk is lower | because the | in this
deployed with | design of the | device could | device could | telematic than AS-1 | telematic configuration,
a pre-defined | telematic be designed in | be designed in | device may be | because the | device may be | it is  not
configuration | device may be | a more | such a way to | altered or | telematic ruggedized connected to
already. more complex | specific and | minimize the | moved after a | device may be | against the in-vehicle

than a simple | secure  way | privacy risks. car crash. designed to be | damage due to | network
application on | than an more reliable. | the car
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comparison to
AS-3.

a mobile | application on accident. There
phone. a mobile could be
phone. issues of
availability
because it
supports other
services.
AS-4 Medium. It is | Medium.  As | Medium. It is | Medium Low Low Low. The close | Very High.
like AS-4. AS-3. as AS-4. integration Because it is
with the | created by the
vehicle  may | vehicle
increase manufacturer,
reliability  in | the portability

may be very
limited or
absent.

Source: JRC Analysis
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In order to allow for a visual comparison, this table is converted into numeric scores. (the higher the

value, the better is the score).

Table 7: Quantitative scoring

Category | Deployment | Technical Security | Privacy | Lack of | Risk of | Reliability | Portability

of the | cost complexity | risk risk user false risk risk Total
solution usability | alarms Score
AS-1 3 3 2 2 1 1 1 3 19
AS-2 2 3 2 2 1 2 1 2 18
AS-3 2 2 3 1 2 2 2 2 18
AS-4 3 2 3 2 3 3 2 0 20

Source: JRC Analysis

Based on these scores, a comparison (spider-chart) is provided in Figure 4 .

Figure 4: Spider-chart based on the quantitative scoring

Deployment cost
3

25
2
15
1
05

Portability risk Technical complexity

Reliability risk Security risk

Risk of false alarms Privacy risk

Lack of user usability

ADS-1 ADS-2 ADS-3 e ADS-4

Source: DG GROW Analysis

If we assume that all aspects have the same weight, the total score can give an indication of the best

suitable solutions shown in the following_Figure 5.
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Figure 5. Ranking of the solutions based on scoring
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Source: DG GROW Analysis
4.1.3. Aftermarket solutions developed for different purpose

4.1.3.1. Bike-e-Call X_HeERO Project

The overall aim of the Bike-e-Call project is to design and test a software-based eCall system for
cyclists and e-scooter users. Unlike the mandatory in-car eCall modules, this approach does not rely
on proprietary hardware but instead leverages the wide availability of smartphones and their
integrated sensors. The software is intended to detect accidents reliably, automatically establish a
connection with the most appropriate PSAP, and transmit relevant data including the user's location
and identification. In this way, it combines affordability, scalability, and ease of integration into
existing mobility services. Beyond technical development, the project also investigates legal,
organisational, and business aspects to ensure that the system can be successfully integrated into
the broader European emergency and mobility framework.

4.1.4. Certification of aftermarket solution | and relationships with type approval

This section has two main objectives:

— To investigate the certification aspects for all the mentioned categories of aftermarket
devices and identify key aspects, which must be addressed by the stakeholder’'s community
and the regulators.

— To investigate the impact of eCall aftermarket solutions on the type-approval of vehicles.

A third and complementary objective is to investigate if there are adequate testing standards, which
can support certification of AS or new standardisation activities must be supported.

4.1.4.1. Certification of aftermarket solutions for eCall

The basic eCall system developed by the OEM is subject to the type-approval regulation. On the other
side, aftermarket solutions may be not subject to type approval even if they are integrated with the
in-vehicle system (AS-2 and AS-4). For AS-1, which is just a smartphone application or for AS-3, that
is an aftermarket solution not integrated with the in-vehicle system, the application of type approval
would not have a rationale to be applied.

24



On the other side, such aftermarket solutions must be subject to conformance tests according to pre-
defined standards and compliance procedures. In particular, the main functions of automatic
triggering and transmission of data to PSAP (either 112 or TPS-based) must be tested and assessed.
CEN TC278 WG15 is developing standards for minimum requirements for these devices in order to
ensure that they trigger when they should, and also importantly, do not trigger when they should not.
The new testing standards could be based on existing eCall standards such as EN 16072, EN 17184,
and EN 17240, but it is not clear at the time of writing this report which specific testing standards do
exist for aftermarket solutions.

The certification of aftermarket solutions for eCall would require the definition of a set of processes
and a governance framework to ensure that the processes are implemented correctly and monitored
(enforcement). A case study, which could be used to take inspiration on the definition of such
processes and governance structure is the Tachograph (Baldini 2018), which is an automotive
application designed to monitor the driving and rest times of drivers of commercial vehicles. The
tachograph vehicle unit is placed on the commercial vehicle after its production, but a type approval
process is defined to ensure its compliance to the Tachograph regulation. The tachograph has also
an ITS interface through a Bluetooth interface. Security requirements and a framework are defined
to ensure the integrity of the information produced by the tachograph unit in the vehicle. Then, the
tachograph has many similarities to the eCall aftermarket devices and some processes can be reused.

4.1.4.2. Potential Impact of eCall aftermarket solutions on the type-approval of vehicles

For aftermarket solutions of type AS1 and AS3, which do not have a direct connection to the vehicle
or they are not directly integrated in the in-vehicle system, there should be not impact on the type-
approval of vehicles because the aftermarket solution will be completely independent from the
vehicle (e.g., a smartphone application). On the other side, AS2 and AS4 foresee an integration to or
a connectivity with the vehicle systems and sensors, which may impact the type-approval because:

a) the data from the vehicle sensors is used for the eCall function; and

b) the aftermarket solution may negatively impact the vehicle. For example, by creating additional
traffic on the in-vehicle systems when accessing the sensors.

4.2. Aftermarket solution Il (Upgrade of 4G capable eCall)

The upgrade of a 4 G-capable eCall to comply with the updated eCall legislation should be presented
as a voluntary option, allowing each OEM to decide freely whether to implement the solution in its
vehicles where possible. Accordingly, the recommendation is to establish an efficient, lean validation
process that builds on existing component-level certifications and re-uses prior approvals, thereby
avoiding the need for a full re-type approval while still ensuring compliance with GNSS, MSD, audio
and privacy requirements.

4.3. Aftermarket solution Il (4G TPS eCall IVS)

For the vehicles equipped with 4G-capable TPS eCall IVS and not set as default?, transitioning to TPS
eCall IVS typically requires a configuration change. This can be accomplished over-the-air or, in some

12 The study of ADAC shows that, when the vehicle model is equipped with TPS eCall IVS, it is also set as default.
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cases, via a workshop, but in all instances, it can be done through software changes without the need
for hardware modifications. This aftermarket solution does not require further consideration in rela-
tion to the Type approval or certifications aspects, since it exploits an option already available in the
type-approved vehicle. Nevertheless, a process shall be defined for an efficient deployment of this
solution, if needed, as a mitigation measure®,

The approach must, however, acknowledge two practical limits:

1

TPS eCall is not yet supported in all EU Member States, so its availability, as well as
the support from public PSAPs, will be geographically uneven, and

activation of the service depends on the end-user’s subscription, meaning that the
function may be unavailable for drivers who have not opted-in. Consequently, a lean
deployment process should be defined—covering trigger criteria, OTA/workshop work-
flow, verification checks, and data-protection safeguards—to enable a rapid, cost-ef-
fective rollout of the software-only change whenever it is deemed an appropriate
mitigation, while preserving OEM freedom of choice and respecting the variable na-
tional and subscription-based constraints.

To address these practical limits of the TPS-based mitigation, two immediate actions can be recom-

mended:

1

2.

the aftermarket solution Il should be excluded from the Member States where TPS
eCall is not yet supported;

Analyse the validity periods and subscription-model options used by different OEMs
for TPS eCall and/or reflect this limitation in the uncertainty factor applied for the
estimation as per 3.3.1.

13

According to the current findings, this solution won”t be needed at big scale, since the TPS eCall IVS, whenever
equipped, is set as Default.
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4.4. Update of the IDIADA analysis on the legacy vehicles numbers.

The flow of the calculation is summarised in Figure 6.

Figure 6. Steps for the estimation of impacted legacy fleet.

Estimate Legacy fleet volume

eEstimate accumulated Number of vehicles equipped with mandatory CS
eStart with 2018 and progressive annual penetration rate

[Extrapolate for 2026 and 2027

eFor 2026 assume only 30% of NG eCall
*For 2027 100% NG eCall

Consider Shutdown dates for each MS
e*Consider 2 scenarios for MS with undefined dates

Adjust by Number of Solution Il & 1

*By estimated volume of 4 TPS in each MS
*By estimated volume of 4G capable legacy eCall for each MS

Source: JRC Analysis
4.4.1. Estimation of eCall legacy Fleet volume

441.1. From 2018 to 2024

This estimation uses the number of new passenger cars by type of motor energy®. File
road_eqr_carpdaxls for each EU MS and year, starting from 2015 and up to 2024. Since the EU
Regulation has mandated the 112 eCall starting from March 2018 only for new types®, the data for
each country was extrapolated to 2027 using an auto-regressive algorithm with the Burg's method.
This model assumes a gradually increasing penetration rate according to Table 8.

The weight values for the first three years (2018-2020) were defined to obtain a similar figure of
the one obtained by the IDIADA study D3.3. (IDIADA 2022) for the end of 2021 in section 6.1.1.1. of
15 million M1 vehicles.

Table 8. Weights of the model of the penetration rate of eCall CS passenger vehicles.

Year Penetration rate
2018 20%
2019 30%
2020 50%
2021 70%
2022 80%
2023..2025 100%
2026 70%

Source: JRC Analysis

14 New passenger cars by type of motor energy.
https://ec.europa.eu/eurostat/databrowser/view/ROAD_EQR_CARPDA/default/table?lang=en
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4.4.1.2. From 2025 to 2027

In order to estimate the legacy fleet volume beyond 2024 (the year until which data is available), the
volume of the newly registered vehicles shall be generated based on an extrapolation using an auto
regressive algorithm. Furthermore, the mandatory transition to PS eCall as mandated by the EU
Regulation 2024/1180 shall be taken into consideration. Accordingly, new vehicle types have to
comply with PS-eCall from 01.01.2026 and new vehicles from 01.01.2027. Therefore, for the years
2025, 2026 and 2027, respectively a penetration rate of PS eCall of 0%, 30% and 100% can be
assumed. Hence for 2026 only 70% of the new registered vehicles shall be considered to be relevant
for the legacy fleet volume and from 2027 no further increase of the accumulated volume is
expected.

The calculations provide an estimate of 66.8 million passenger vehicles equipped with CS eCall at the
end of 2027 with the following breakdown for EU countries show in Figure 7 below. For Germany at
the end of 2025, the estimate is 17.51 million vehicles.

Figure 7: Breakdown of the eCall CS passenger vehicles at the end of 2027
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4.4.1.3. Comparison of eCall Circuit Switched vehicles and eCall Packet Switched vehicles

To complement the previous trends, we also provide the trends by year and by Member State for the
estimate numbers of eCall CS vehicles and eCall PS vehicles. The estimate was based on the previous
years 2025, 2026 and 2027, respectively with a penetration rate of PS eCall of 0%, 30% and 100%.
In addition, we also estimated a decommissioning rate of eCall CS vehicles from 2026 to 2033 with
weights values already defined in Table 8.

Table 9: Weights for the decommissioning factor.

2025 2026 2027 2028 2029 2030 2031 2032 | 2033 | 2034

0 0 0 0.02 0.02 0.04 0.04 0.08 0.08 0.1
Source: JRC Analysis
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The cumulative values for the European Union are shown in Figure 8 below.

Figure 8: Cumulative values per year of eCall CS and PS vehicles across the European Union
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The trends as a percentage of the total of registered vehicles was also calculated and they are
reported in Figure 9.

Figure 9: Ratio eCall CS devices and PS devices against the number of registered vehicles (the numbers refer
to the end of year respectively, under the assumption that CS and NG eCall will continue to co-exist).
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It can be seen that the percentage of eCall CS vehicles reaches a maximum slightly higher than
25% in 2026 after degrading year after year. The percentage of PS eCall vehicles does instead

increase year after year since 2026 and it reaches almost 25% at the end of 2033, which is the
end time of the computing simulation.
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4.4.2. Consideration of decommissioning and Shutdown Dates

4.4.2.1. Estimation of the volume of non-operating CS eCall by Member States

To calculate the numbers of legacy fleet vehicles affected by the lack of available 2G/3G networks,
the shutdown years of the 2G/3G cellular networks shall be considered. Since the shutdown date of
many countries is not available, we have created scenarios with the indicative dates of 2029 and
2031 for the countries where the shutdown data is not known.

The shutdown dates (i.e., year) were defined according to the following Table 10.

Table 10: Shutdown dates for the EU Member States.

Undefined switch

Jan 2028 Jan 2029 Jan 2030 Jan 2031 Jan 2032 off date (scenario 2029 and
2031)

Czech France Austria Malta Luxembourg | Portugal Poland

Republic Slovenia Estonia Ireland Cyprus

Sweden Belgium Finland Denmark Latvia

The Nether- Lithuania Slovakia Hungary

lands Croatia Italy
Germany Romania
Greece Bulgaria
Spain

Source: JRC Analysis
The results for the different scenarios (not known dates assigned to 2029 and 2031) are shown in
the following Figure 10 and Figure 11.

Figure 10: Number of affected eCall CS passenger vehicles for the scenario 2029
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The corresponding breakdown for this scenario is given in Table 11.
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Table 11: Breakdown for scenario 2029.

N N N N N N N N N N
SIS (S8 |8 g 8 2 2 g
Year o o) ~ (o8] © o [ N w X
Belgium 0 0 0 0| 2692083 | 2637143 | 2527262 | 2417381 | 2197619 | 1977857
Bulgaria 0 0 0 0| 210319| 206027 | 197443| 188858 | 171689 154520
134662
Czechia 0 0 0 9| 1319696 | 1292764 | 1238899 | 1185033 | 1077303 969573
Denmark 0 0 0 0| 1105499 | 1082937 | 1037815| 992693 | 902448 812203
1716591 | 1681559 | 1611494 | 1541429 | 1401299
Germany 0 0 0 0 4 0 0 1 1]12611692
Estonia 0 0 0 0 0| 140842| 134973| 129105| 117368 105631
Ireland 0 0 0 0| 717556| 702912| 673624 | 644336| 585760 527184
Greece 0 0 0 0| 726473| 711647 | 681995| 652343 | 593039 533735
Spain 0 0 0 0| 6268287 | 6140363 | 5884515 | 5628666 | 5116969 | 4605272
1090372 | 1068120 | 1023615
France 0 0 0 0 6 1 1| 9791101 | 8901001 | 8010901
Croatia 0 0 0 0| 264500| 259102| 248306| 237510| 215918 194326
Italy 0 0 0 0| 9582822 | 9387254 | 8996119 | 8604983 | 7822712 | 7040441
Cyprus 0 0 0 0 79678 78052 74799 71547 65043 58539
Latvia 0 0 0 0| 100558 98506 94401 90297 82088 73879
Lithua-
nia 0 0 0 0 0| 163691| 156870| 150050| 136409 122768
Luxem-
bourg 0 0 0 0 0 0 0| 254632| 231484 208335
Hungary 0 0 0 0| 743835| 728655| 698294 | 667934 | 607212 546491
Malta 0 0 0 0 0 0 38151 36492 33175 29857
The
Nether- 222190
lands 0 0 0 6| 2177468 | 2133030 | 2044153 | 1955277 | 1777525| 1599772
Austria 0 0 0 0 0| 1538867 | 1474747 | 1410628 | 1282389 | 1154150
Poland 0 0 0 0| 3100110| 3036843 | 2910308 | 2783772 | 2530702 | 2277632
Portugal 0 0 0 0| 1128009 | 1104989 | 1058947 | 1012906 | 920824 828741
Romania 0 0 0 0| 850880| 833515| 798785| 764056| 694596 625136
Slovenia 0 0 0 0| 328783| 322073 | 308654 | 295234 | 268395 241555
Slovakia 0 0 0 0| 521985| 511333| 490027 | 468722| 426111 383499
Finland 0 0 0 0 0| 507750| 486594| 465438 423125 380813
179230
Sweden 0 0 0 9| 1756462 | 1720616 | 1648924 | 1577231 | 1433847 | 1290462
Total of 0 0 0| 536084 | 6174464 | 6283569 | 6025569 | 5789051 | 5262774 | 47364967
EU MS 3 5 9 6 5 1

Source: JRC Analysis

The number of CS eCall vehicles affected by the shutdown dates of all EU member states are
shown in the following Figure 11 for the scenario 2031.
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Figure 11: Number of affected eCall CS passenger vehicles for the scenario 2031
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The corresponding breakdown for this scenario is given in Table 12.

Table 12: Breakdown for scenario 2031.

N N N N N N N N N N

S IS S |8 Q & & 2 & &
Year (6)] (e)] ~ [0} (o] o = N w N
Belgium 0 ol o 0| 2692083 | 2637143 | 2527262 | 2417381 | 2197619 | 1977857
Bulgaria 0 ol o 0 0 0| 197443| 188858| 171689| 154520

134662
Czechia 0 o| o 9| 1319696 | 1292764 | 1238899 | 1185033 | 1077303 969573
Denmark 0 ol o 0 0 0| 1037815| 992693| 902448| 812203
1611494 | 1541429 | 1401299
Germany 0 ol o 0 0 0 0 1 1| 12611692
Estonia 0 o| o 0 0| 140842| 134973| 129105| 117368| 105631
Ireland 0 o] o 0 0 0| 673624| 644336| 585760| 527184
Greece 0 ol o 0 0 0| 681995| 652343| 593039| 533735
Spain 0 ol o 0 0 0| 5884515 | 5628666 | 5116969 | 4605272
1090372 | 1068120 | 1023615
France 0 ol o 0 6 1 1| 9791101 | 8901001| 8010901
Croatia 0 ol o 0 0 0| 248306| 237510| 215918| 194326
italy 0 ol o 0 0 0| 8996119 | 8604983 | 7822712 | 7040441
Cyprus 0 ol o 0 0 0| 74799| 71547| 65043| 58539
Latvia 0 ol o 0 0 0| 94401| 90297| 82088| 73879
Lithuania 0 ol o 0 0| 163691| 156870| 150050| 136409| 122768
Luxembourg | 0 ol o 0 0 0 0| 254632 231484| 208335
Hungary 0 ol o 0 0 0| 698294| 667934| 607212| 546491
Malta 0 ol o 0 0 0| 38151| 36492| 33175| 29857
IT;ned';'emer' 0 ol o 222192 2177468 | 2133030 | 2044153 | 1955277 | 1777525| 1599772
Austria 0 ol o 0 0| 1538867 | 1474747 | 1410628 | 1282389 | 1154150
Poland 0 ol o 0 0 0| 2910308 | 2783772 | 2530702 | 2277632
Portugal 0 ol o 0 0 0| 1058947 | 1012906 920824 | 828741
Romania 0 ol o 0 0 0| 798785| 764056| 694596 | 625136
Slovenia 0 ol o 0| 328783| 322073| 308654| 295234| 268395| 241555
Slovakia 0 ol o 0 0 0| 490027 | 468722| 426111| 383499
Finland 0 ol o 0| 518328| 507750| 486594 | 465438| 423125| 380813
179230

Sweden 0 ol o 9| 1756462 | 1720616 | 1648924 | 1577231 | 1433847 | 1290462
fﬂém of EU . N 53608; 196965471 2113792 6025562 578905%1) 526277411 17364967

Source: JRC Analysis
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4.4.2.2. Estimation of the volume of operating eCall vehicles (CS + PS)

To complement the previous figures, we report in Figure 12 the number of vehicles, which are able
to support eCall either because they have an eCall circuit switched device and there was no 2G/3G
shutdown yet or because the vehicles are equipped with Next Generation eCall devices.

Figure 12: Number of vehicles supporting eCall per year
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Source: JRC Analysis

Figure 12 shows the number of vehicles supporting eCall which will be initially based on the legacy
CS eCall vehicles. Then, the CS eCall equipped vehicles will gradually stop being produced because
the NG eCall vehicles will start to be produced. In addition, the shutdown of the 2G/3G networks will
start to make non-operational the existing CS eCall vehicles, which justify the drop of numbers of
eCall operating vehicles respectively in the 2029 and 2031 scenarios. The number of operating vehi-
cles will start to grow again due to the market deployment of NG eCall vehicles.

In a similar way to the previous results, we also show in the following Figure 13 the ratio of the
number of vehicles supporting eCall in any year against the total number of vehicles.
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Figure 13: Percentage of vehicles supporting eCall per year.
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Source: JRC Analysis.
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4.4.3. Adjustment by the 4G capable TPS eCall IVS and 4G upgradable eCall
volume

The calculated number in Section 4.4, can now be corrected considering:

— Number of vehicles equipped with 4G capable TP Systems. Estimated at 28.8% (2024)
according to Section 3.3.1.

— Number of vehicles equipped with 4G upgradable eCall Systems: estimated to approx. 1.2 Mio
vehicles (in 2025).

Taking this into consideration, the final figures for end of 2027 can be updated as shown in Figure
14,

Figure 14: Share of the volume addressed by each solution category.

Total Legacy Fleet
Volume
66 Mio
I
I |
Solution | Solution I Solution I
45,8 Mio 1.2 Mio 19 Mio

Source: DG GROW and DG JRC Analysis.
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5. Conclusions

The analysis has estimated that the eCall legacy fleet will peak at approximately 66.7 million
mandatory circuit-switched (CS) eCall equipped passenger vehicles by the end of 2027, a figure
derived by applying progressive penetration rates to registration data and utilizing an auto-regressive
algorithm to model the transition. Besides the EU Regulation 2024/1180, which mandates a shift to
packet-switched eCall for new vehicle types by 1 January 2026 and all new registrations by 1 January
2027, this report identifies three mitigation categories: Aftermarket Devices (Solution ), Upgradable
4G-capable legacy eCall (Solution II), and 4G-capable TPS (Solution IlI).

However, these results are constrained by significant uncertainty-related limitations, most notably
the unavailability of exact 2G/3G network shutdown dates for various Member States, which
necessitates the use of indicative scenarios rather than firm decommissioning timelines. Further
limitations involve the current decommissioning vector, which requires ongoing refinement to
accurately account for vehicles leaving the market due to end-of-life or accidents or exports outside
the EU and lack of information regarding the market share of different OEMs across the EU Member
States (MS), which hinders a detailed breakdown at MS level.

Moving forward, several open points must be further addressed to ensure wide adoption and
deployment of the proposed mitigation categories (Solutions I, Il and ), specifically the need to
establish clear testing and certification guidelines to ensure devices trigger reliably during accidents
while preventing accidental activations (especially for aftermarket devices). Stakeholders must also
define standardized roll-out workflows for software-based changes—including trigger criteria for the
update, Over-the-Air (OTA) or workshop deployment, and verification checks—to enable efficient
implementation.

Finally, the geographical unevenness of TPS eCall support across the EU remains an open concern
that must be reconciled (for both the availability of the service and the acceptance of the public
PSAPs), as does the reliance on active end-user subscriptions, which currently leaves the functionality
of certain mitigation measures dependent on individual driver opt-ins and maintenance of private
contracts.
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2G Second Generation

3G Third Generation

4G Fourth Generation

5G Fifth Generation

ACEA European Automobile Manufacturers’ Association
AD Aftermarket device

AS Aftermarket solution

CBA Cost-Benefit Analysis

Cs Circuit-Switched

EC European Commission

eCall Emergency Call

EENA European Emergency Number Association
EU EU European Union

GDPR General Data Protection Regulation
GNSS Global Navigation Satellite System
GSMA GSM Association
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SIP SIP Session Initiation Protocol

TPS eCall third party services supported eCall
TPSP third party service provider
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In person
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cial purposes. The portal also provides access to a wealth of datasets from European countries.
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