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RESPONSE TO THE LAW COMMISSION’S ISSUES PAPER ON REMOTE
DRIVING

Please note that this response has been reproduced from information entered on the
Citizen Space online portal.

Any personal email addresses and phone numbers have been excluded from this
document. Unanswered questions have been deleted from this document.
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About you

What is your name?

Velimira Bakalova

What is the name of your organisation?

5G Automotive Association

Are you responding to this consultation in a personal capacity or on behalf of your
organisation? (Please select only one item)

Personal response ☐

Responding on behalf of organisation ☒

Other ☐

If other, please state:
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Chapter 2: What is “remote driving”?

Q1: Do you agree with the following tentative definitions?

(1) A driver is an individual who performs all or any of the following tasks:

(a) steering (lateral control);

(b) braking, removing a brake, or accelerating (longitudinal control); or

(c) monitoring the driving environment with a view to responding to objects
or events by exercising lateral or longitudinal control (provided that this
activity is safety critical)

Yes ☐ No ☐    Other ☒

(2) A remote assistant is not a driver if they do not exercise direct longitudinal or
lateral control, but only advise an automated driving system to undertake a
manoeuvre.

Yes ☐ No ☐    Other ☒

(3) For the purposes of this project, a “remote driver” is a driver who is outside the
vehicle and who uses some form of wireless connectivity to control the vehicle
(covering both in or beyond line of sight).Do you agree?

Yes ☐ No ☐    Other ☒

Please expand on your answer

In 2021, the 5G Automotive Association (5GAA) published White Paper on Tele-
operated Driving Use Cases, System Architecture and Business Considerations.
Chapter 4 of the White Paper provides an overview of the key definitions
https://5gaa.org/news/tele-operated-driving-use-cases-system-architecture-and-
business-considerations/.

Tele-operated Driving (ToD) means part or all of the tasks in the act of driving a
vehicle are performed by a remote operator, usually over wireless communications.
ToD can be classified according to the engagement of the ToD operator in three
level of driving operations, i.e. Strategic-level Operation, Tactical-level Operation,
and Real-time Operational and Real-time Tactical level functions. The last level is
also known as Realtime Dynamic Driving Task (DDT) including Object and Event
Detection and Response (OEDR) as well as sustained lateral and longitudinal
vehicle motion control as defined in SAE J3016_202104 (Taxonomy and Definitions
for Terms Related to Driving Automation Systems for On-Road Motor Vehicles).

Non-ToD: The ToD operator is not engaged in the act of driving, i.e. taking no role
in the act of driving. All three of the above levels of driving operations are performed
by an in-vehicle user or system.
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Dispatch ToD: The ToD operator takes the role of the Dispatcher, which only
performs the Strategic-level Operations of driving, while the Tactical and Real-time
DDT are performed by the in-vehicle user or system. For driving automation
systems, this type of ToD corresponds to the Dispatch Function in driverless
operation defined in SAE J3016_202104.

Indirect Control ToD: The ToD operator takes the role of the Indirect Controller
(Remote Assistant) to perform the Tactical-level Operations, which corresponds to
the Remote Assistance function for driving automation systems defined in [7]1. If
needed, the Indirect Controller may also perform Strategic-level Operations. In
Indirect Control ToD, the Real-time Dynamic Driving Tasks are performed by an in-
vehicle user or system.

Direct Control ToD: The ToD operator takes the role of the Direct Controller
(Remote Driver), to perform all or part of the Real-Time DDT. If needed, the Direct
Controller may also perform the Tactical and Strategic-level Operations of driving.
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Chapter 5: The safety challenges of remote driving

Q6: We have identified that any system to regulate beyond line-of-sight driving needs
to consider the following:

(1) the adequacy of the communication network;

(2) cybersecurity;

(3) workstation layouts;

(4) staff training;

(5) staff health, fitness and vetting;

(6) staff attention and rest periods; and

(7) incident protocols.

Apart from the above, are there any additional challenges to consider?

Yes ☐ No ☐    Other ☒

Please expand on your answer

5GAA would like to note, that as established in the Technical Report Tele-Operated
Driving (ToD): System Requirements Analysis and Architecture (September 2021) -
(https://5gaa.org/wp-
content/uploads/2021/09/5GAA_ToD_System_Requirements_Architecture_TR.pdf)
field tests have proven performance capabilities of 4G and 5G networks supporting
ToD services for both Indirect Control ToD and Direct Control ToD operations.
Although advanced cellular network features such as QoS provisioning, Predictive
QoS, and network reselection improvement for inter-PLMN handover are not
mandatory for ToD systems from the functional safety perspective, according to the
black-channel approach, these features are important for ensuring service
availability and user experiences in market deployment of ToD services.
Communication security for ToD services can be ensured using state-of-the-art
security solutions for session-based communication applications, such as TLS with
PKI-based authentication mechanism. For more information, we invite to read
Chapter 9 Conclusions from the Technical Report Tele-Operated Driving (ToD):
System Requirements Analysis and Architecture - https://5gaa.org/wp-
content/uploads/2021/09/5GAA_ToD_System_Requirements_Architecture_TR.pdf

Additionally, studies in 5GAA and different research projects show that
communication data rate and reliability requirements of the ToD services vary for
different service types, use cases, and scenarios. Many other factors also influence
these requirements, e.g. vehicle speed, environment, sensor setting, video quality
requirements. A ToD service may need multiple information flows between the
vehicle and the ToD operator, and each information flow may have specific
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performance requirements. It is not possible and there is also no need to identify
data rate requirement values applicable to all ToD services.

We would like to a refer you to Table 14 from the Technical Report Tele-Operated
Driving (ToD): System Requirements Analysis and Architecture
(https://5gaa.org/wp-
content/uploads/2021/09/5GAA_ToD_System_Requirements_Architecture_TR.pdf)
summarises the type of information and example range of data rate and reliability
requirements for ToD services based on SLR values from 5GAA Technical Report,
C-V2X Use Cases and Service Level Requirements Volume II and inputs from other
research projects. It must be noted that the value ranges in Table 14 are
understood as an indication of the magnitudes instead of strict requirement values,
and types of information in the table are not comprehensive. A given ToD use case
may only need part of the information in Table 14 and the exact requirement value
may be different from the example range shown in the table. Please refer to the
document, as the current form does not allow for adequate insertion of Table 14.

Q7: If remote driving fails (through loss of connectivity, for example), how
sophisticated would a risk mitigation system need to be?  Would it effectively need to
be an automated driving system, and regulated as such?

Please share your views below

As failures in ToD may lead to severe harm to people and damage to property,
Functional Safety needs to be considered in the design of the overall system. Up to
what extend this needs to be done and which system parts are influenced depends
on the ToD function mode itself. Specifically, it is a matter of the detailed system
design.

The 5GAA study on Safety Treatment in Connected and Automated Driving
Functions shows both Direct and Indirect Control modes of ToD bare safety risks
that need consideration within Functional Safety measures. A reasonable approach
would be to consider the communication domain as an open channel, also known
as “black channel”, and concentrate on safe monitoring of this open channel both at
the vehicle and back-end sides in view of Functional Safety. This still calls for
requirements from the communication part, but they relate largely to the availability
of the service rather than the Functional Safety perspective, as defined in ISO
26262.

We invite you to read further Chapter 6.1.5. ''Other general technical
considerations'' from 5GAA White Paper on Tele-operated Driving Use Cases,
System Architecture and Business Considerations - (https://5gaa.org/news/tele-
operated-driving-use-cases-system-architecture-and-business-considerations/) and
the 5GAA study on Safety Treatment in Connected and Automated Driving
Functions (https://5gaa.org/wp-content/uploads/2021/03/5GAA_T-
210009_STiCAD_TR-V1-compressed_2.pdf).
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Chapter 6: Remote driving from abroad

Q8: We welcome views on how the problems raised by remote driving from outside
the jurisdiction can be addressed.

Please share your views below

We would like to refer you to Chapter 9.2 of 5GAA’s Tele-Operated Driving (ToD):
Business Considerations Technical Report (https://5gaa.org/wp-
content/uploads/2021/07/5GAA_B-210002_WI_ToD_D3_Final.pdf).

To the best of our knowledge, nowhere in the world does legislation today allow for
both ToD Type “Indirect Control” and ToD Type “Direct Control” operations on a
day-to-day basis on public roads. There are some examples of legislative work
being done to accommodate the latest technological developments, but these are
targeting autonomous driving, and not ToD per se.

Example 1: Regulation on automated lane-keeping systems that was adopted by
the United Nations in June 2020 . This regulation establishes strict requirements for
Automated Lane Keeping Systems (ALKS) for passenger cars which, once
activated, are in primary control of the vehicle. However, the driver can override
such systems and can be requested by the system to intervene, at any moment.
Adopted on 23 June by UNECE’s World Forum for Harmonisation of Vehicle
Regulations, this is the first binding international regulation on so-called Level 3
vehicle automation. It entered into force in January 2021. It stipulates that ALKS
can be activated under certain conditions on roads where pedestrians and cyclists
are prohibited and which, by design, are equipped with a physical separation that
divides the traffic moving in opposite directions. In its amended form, the regulation
extended the operational speed of ALKS systems from 60 km/h to a maximum of
130 km/h . It also requires that on-board displays used by the driver for activities
other than driving when the ALKS is activated shall be automatically suspended as
soon as the system issues a transition demand, for instance in advance of the end
of an authorised road section. The regulation also lays down requirements on how
the driving task shall be safely handed back from the ALKS to the driver, including
the capability that the vehicle comes to a stop if the driver does not reply
appropriately. The regulation includes the obligation for car manufacturers to
introduce Driver Availability Recognition Systems. These systems control both the
driver’s presence (on the driver’s seats with seat belt fastened) and the driver’s
availability to take back control. The regulation also introduces an obligation to
equip vehicles with a ‘black box’ so-called Data Storage System for Automated
Driving, which will record when ALKS is activated. The regulation includes
provisions governing Type approval, technical requirements, auditing, reporting and
testing. ALKS functionalities will also have to be compliant with the cybersecurity
and software update requirements laid out in the two new UN regulations adopted
on the same day. Although many elements of this regulation could also be relevant
for ToD operation, the requirement for a driver to be able to override the system at
any moment makes it unfit for ToD use cases where only passengers or no people
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at all are present in the vehicle. Though it can be considered as a valuable
framework on which appropriate legislation for ToD could be built upon in the future.

Example 2: Regulation that has been approved by the federal cabinet of Germany
on 10 February 2021, In contrast to the UN regulation described above, this
regulation applies to automated functions of Levels 4 or 5. Accordingly, vehicles are
allowed to drive autonomously in what is described as “defined operating areas” if
so-called technical supervision can deactivate the vehicle “at any time” during
operation or enable offer alternative driving manoeuvres. For this purpose, there
must be a permanent radio connection with the vehicle. The new law aims at
deployment concepts such as shuttle traffic, people movers, Hub2Hub traffic,
demand-oriented offers in off-peak times, the transport of people and/or goods on
the first or last mile, and “dual-mode vehicles” such as at Automated Valet Parking
(AVP). In these cases, there should no longer be drivers in the autonomous
vehicles who can intervene in an emergency. Instead, a “natural person” provides
technical supervision by remotely monitoring the vehicle and can intervene in an
emergency. However, the federal government does not want to allow the supervisor
to take over the driving task from a distance. Instead, the vehicle must be able to
recognise its system limits itself and be able to put itself in a “risk-minimal state”.
This means that the German legislation could be considered as the first legal
framework that allows for ToD Type “Indirect Control” on a day-to-day basis on
public roads. It, however, explicitly does not allow for ToD Type “Direct Control”.
Note that the German Federal Ministry of Transport considers the permanent radio
link to be necessary so that the law is compatible with the Vienna Convention on
Road Traffic of 8 November 1968. This means that even if Germany takes on a
pioneering role in autonomous driving and does not want to wait for any
international UN/ECE regulation, existing agreements must nonetheless be
complied with. For this reason, the autonomous vehicles are not allowed to drive
through an urban tunnel, for example, if there is no permanent internet connection
with the supervision. The regulation also specifies other requirements. The journeys
do not have to be permanently monitored by the supervisor. In addition, the vehicle
should have a “system for accident avoidance”, which among other things is
designed to avoid and reduce damage. It should also take into account the
importance of legal interests “in the event of unavoidable alternative damage to
different legal interests”, with the protection of human life having the highest priority.
In the event of such risk to human life, the system may not provide for “any further
weighting based on personal characteristics”. The government is thus implementing
the recommendations of the ethics committee on autonomous driving. In addition,
the vehicle must refuse driving manoeuvres approved by the supervisory authority if
the driving manoeuvre would endanger people either involved or not directly
involved in traffic (conditions). The requirement that the vehicle must stop
automatically when it leaves the specified operating area has been added.
However, it does not regulate how many cars may be monitored by the supervisor
at the same time. The vehicle owners are obliged to save 13 data categories. These
range from the vehicle identification number and position data to environmental and
weather conditions, as well as lighting status and power supply. The Federal Motor
Transport Authority and state authorities should be able to access the data.

According to the German government’s plans, the law is to be passed by the
Bundestag and Bundesrat before the summer break. The required EU notification
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procedure has therefore already been initiated. At the same time, the government
advocates international rules at the UN/ECE level. Therefore, the law on
autonomous driving is only “an interim solution until there are harmonised
regulations at international level”. From the ToD perspective, the possible
integration of this German regulation in a future UN regulation is a very interesting
process to keep following. It will also be valuable to see whether ToD Type “Direct
Control” allowances will be included as part of this process.

While awaiting these legislative evolutions, the only way to deploy ToD vehicles will
be to integrate them in research and development activities, and not yet in day-to-
day operations. For such R&D experiments on public roads, many countries have a
legal process of exemptions to test prototype vehicles on public roads under certain
conditions. Some examples of such frameworks are the Dutch Exceptional
Transport Exemptions Decree (BOEV) or more recent Dutch Experimentation Law
on Self-driving Vehicles , which also allows the testing of vehicles with no human
fallback driver present; something not allowed under BOEV, but as a result leads to
more stringent prerequisites for getting the exemption approved). Similarly, Belgium
has defined a framework called the ‘Code of Practice autonomous vehicles’ . These
are just a few examples of a regulatory framework that can be found in many
countries worldwide, allowing for the testing of ToD Type ”Indirect Control” and
Type ”Direct Control” on public roads, but not for deployment. When focusing on
confined areas, and not on public roads, these regulations are not applicable. So
from that perspective there seem to be no regulatory constraints for deployment of
ToD Type “Indirect Control” and Type “Direct Control”. However, when planning a
specific deployment, it is important to also check if no other legislation applies to the
corresponding site which should be taken into account, e.g. regulations on
guaranteeing the safety of employees on company sites. An analysis of those
constraints is beyond the scope of this study.

Questions:

Legislation today does not allow for ToD operations on a day-to-day basis on public
roads. It only provides (in some countries) a legal framework to organise ToD tests
on public roads when adopting specific procedures and providing specific
documentation of the solutions being tested and when applying the tests
themselves.

• Confined areas may take precedence in the commercial operation of ToD for this
reason. Will national roaming be allowed for managing QoS degradation? And if so,
how to make sure that MNOs could not be accused of using this new regulatory
framework to infringe competition laws in other domains than ToD?

• National roaming is not the predominant way to mitigate QoS degradation.
However, where network sharing agreements exist, these dictate which uses they
cover, and which are out of scope, to be sure that the applicable regulatory and
competition law frameworks are not violated by the deployment in question.
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Q9: Should remote driving on roads in Great Britain from outside the UK be
prohibited?

Yes ☐ No ☐    Other ☒

Please expand on your answer

N/A
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Chapter 9: Short-term reform

Q11: Should the Road Vehicles (Authorisation of Special Types) (General) Order
2003 be amended?

In particular, we welcome views on whether amendments should:

(1) specify that regulation 104 is satisfied if the driver of a special vehicle has a
view of the road ahead through a screen, provided that appropriate steps have
been taken to ensure safety;

(2) specify that regulation 107 is satisfied by remote supervision, provided that the
user has taken appropriate steps to prevent interference with the vehicle;

(3) make any exemptions contingent on the user obtaining written consent from the
road authority to use the vehicle on a particular road; and

(4) permit trials and demonstrations with a commercial element to them?

Yes ☐ No ☐    Other ☒

Please expand on your answer

N/A

Q12: Should any provisions of the CCAV Code of Practice relating to remote driving
be added to the Highway Code?

Yes ☐ No ☐    Other ☒

Please expand on your answer

N/A

Q13: Are changes needed to construction and use regulations to enable the safe
introduction of remote driving?

Yes ☐ No ☐    Other ☒

Please expand on your answer

N/A
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Chapter 10: Regulation in the longer term

Q14: To distinguish clearly between organisational and individual responsibilities,
should the organisation behind remote driving be referred to with new terminology, as
an Entity for Remote Driving Operation (or ERDO)?

Yes ☐ No ☐    Other ☒

Please expand on your answer

N/A

Q15(1): Should primary legislation make it an offence to drive (or cause or permit a
person to drive) a vehicle beyond line of sight unless the vehicle is overseen by a
licensed ERDO?

Yes ☐ No ☐    Other ☐

Q15(2): For these purposes, is it appropriate to define a “beyond line-of-sight” driver
as one who relies on connectivity to see all or part of the driving environment?

Yes ☐ No ☐    Other ☒

Please expand on your answer

N/A
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