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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?

Nick Lamplugh

What is the name of your organisation?

Trilvee Limited

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

The definition of 1(c) seems to be monitoring and only exercising control in safety
critical situations. It is more akin to a remote safety driver than a remote driver (and
may risk confusion with NUIC regime for AVs). While not specifically dealt with
here, the human factor requirements may also be different for a monitoring and
intervening for safety role due to difficulties with maintaining engagement while
solely monitoring
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Chapter 3: the current law: construction and use

Q2: Do uncertainties surrounding construction and use provisions cause difficulties in
practice? We are particularly interested in whether uncertainties over regulations 104,
107 or 110 are delaying trials or making it more difficult to obtain insurance.

Please share your views below

Yes. In discussions with VCA, C&U legislation was not always simplest to parse, in
particular the compliance of vehicles in circumstances when safety systems are
engaged.

To illustrate, in our use case, r104 would be complied with under normal operating
circumstances, however in the event of a latency spike or signal degradation, the
system automatically detects insufficient performance for safe remote driving and
effects an ‘e-stop’ where the hazard lights are activated and the vehicle firmly
brakes (including parking brake) holding course. If the connectivity returns to
suitable quality, which can be in less than a few hundred milliseconds, the remote
operator can resume control of the vehicle. During the period that the e-stop is
active r104 may not be complied with. This must be a question that automated
safety failover systems have also had to consider.

Regarding r107 and r110, in our use case we believe we would be in compliance.

There may be potential questions as to whether in an unrecovered failover e-stop
the vehicle may not be compliant with r103 (albeit for safety reasons).

Q3: Are the various exemptions easy to navigate, or do they put any unnecessary
obstacles in the way of trialling new forms of vehicle?

Please share your views below

No, they are not easy to navigate: discussions with the VCA suggested even they
had uncertainty over the applicability of STGOs for anything other than very low
numbers of prototypes for technical testing. VSOs can provide for a reasonable
number but are cumbersome to apply for.

It would seem sensible for STGOs scope to be clarified to extend to on road vehicle
trials (including commercial trials) up to a certain number of vehicles.

It would be preferable if the VSO regime was a little more streamlined.

Q4: We seek views on whether any particular construction and use provisions should
be maintained in the interests of safety, even for trials and demonstrations.
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Please share your views below

Our view is that in principal C&U legislation is there for safety and for good reasons,
and that any on road trials should broadly comply. The options for VSO or STGO
opt out of certain provisions for trialling are sensible and give a case by case
approach that is appropriate (though STGO and VSO being clarified as stated
previously would be highly beneficial).

An area that may warrant further assessment and clarification is that of systems
failure - we appreciate that this is addressed somewhat in a later question 7, but the
broader principal of if a system failure occurs and the ‘fail to minimum safe state’
safety system is activated, should that be specifically described as not a
circumstance where some C&U provision apply (including 103 ‘obstruction’ as well
as 104). Presumably this is something that AV legislation review considered, based
on failure mitigation strategies adopted by ADSs.



6

Chapter 4: Civil liability

Q5: Is remote driving likely to cause victims undue delay and expense in claiming
compensation; or could it defeat claims altogether?

Please share your views below

We don’t believe so in our case, though that may not be universally true. We will be
developer and operator of the remote vehicles, the remote drivers will be employed
by us and therefore there should be clarity in responsibility and liability.
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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

That seems sufficient, though ‘adequacy of the communications network’ could be
expanded/clarified to ‘adequacy of the communications systems and network’ (i.e.
not just the network coverage, but the systems that utilise it and their ability to, for
example, adapt to changing reception conditions).

Three further points may be worth consideration –

1. The broader working environment of the teleoperation centre (i.e. not just the
workstation, but lighting, noise levels etc. Of the whole teleoperation room).

2. Whether external indicators that the vehicle is under remote driving are
beneficial (e.g. remotely operated vehicles should have illuminated signs stating
“vehicle being remotely driven” when that is the case).

3. Monitoring and oversight of the remote driver’s performance. This could be
simple automated telematics monitoring for speed and extreme manoeuvring
such as heavy braking or sharp evasive turns which can then be reviewed
utilising video of the event to establish if the remote operator was driving
appropriately. More comprehensively such automated remote operator systems
could be supplemented by real time managerial oversight of a group of
operators (as we plan).

In general we believe the training, performance monitoring and oversight of the
remote drivers will be significant in enhancing safe performance. While remote
operation does introduce additional points of failure compared to a normal driver in
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a car, this can be mitigated by safety systems and then more than compensated for
by using well trained, well supported, highly monitored professional drivers whose
living is dependent on safe driving and working in a comfortable and safe
environment with the support of a peer network.

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

We believe the appropriate mitigation is as described in the LC Automated Vehicles
report 3.41 on failed transitions. I.e. based on bringing the vehicle to a minimum risk
condition based on “failure mitigation strategy” or “controlled stop in path”. In our
case that results in an e-stop, i.e. activate hazards, brake firmly and hold course.
The communication failure scenario described is analogous to an ADS suffering a
failure of sensors, whereupon an ADS performs such a manoeuvre. As humans are
‘in the loop’ the benefit of remote operation is that another key failure point of
Automated Vehicles - failure of algorithms/AI to correctly predict the required DDT is
not an issue.

In our, pure remote driving case an additional automated system could be added,
but it would need to be constantly monitored to ensure the automated system is
working and ready to take over in the event of failure of the remote driving systems
thus effectively requiring a full ADS to be constantly in operation as well as the
remote driving systems. Such ADS would also need careful design to ensure it does
not inappropriately intervene in remote driving operations.

Perhaps more critically, another typical use of remote driving will be to support
automated vehicles – in such cases the remote driving is likely to be used only
when there is doubt about the safe functioning of the ADS. Then utilising the
doubtful automated system if the teleoperation system experiences a failure would
be unsafe (unless another entirely separate automated system was employed).

In either use case there could be further complications and/or delays in transitioning
to an ADS in the event of a remote driving systems failure, a simpler failure risk
mitigation approach can be near instantaneous.

There may be a case for adaptive braking intensity of the ‘controlled stop in path’
depending on road and traffic conditions, or an additional automatic emergency
braking system to supplement the failure risk mitigation approach.
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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

At this point we consider remote driving from outside the UK to be highly
questionable unless under a properly licenced ERDO with appropriate additional
training (e.g. road signage, driving on the opposite side of the road to which they
are familiar) and clear liability (in a jurisdiction where the UK can take legal action /
with established extradition).

Q9: Should remote driving on roads in Great Britain from outside the UK be
prohibited?

Yes ☐ No ☐    Other ☒

Please expand on your answer

Not necessarily. As per our response to the previous question, it may be that in the
right circumstances, with appropriate additional training and under an appropriate
licensing regime cross border remote driving is viable. We would suggest it is not
permitted unless under such conditions and with appropriate oversight.

Certainly one would not want to exclude non-UK but closely related jurisdictions
such as the Isle of Man and Channel Islands from being part of any wider UK
network and Trilvee has successfully demonstrated remotely driving a vehicle in
another jurisdiction (Malta) from its offices in London.
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Chapter 8: International perspectives

Q10: We would be grateful if stakeholders could inform us about their experience of
how remote driving is regulated abroad.

Please share your views below

Regrettably as a young business we have very limited experience with overseas
regimes. However in early September we conducted a demonstration in Malta
(remotely driven from London) with government officials including the Minister of
Transport and Minister of Energy, Environment, Enterprise with a view to
encouraging the government there to create appropriate legislation in that
jurisdiction
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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

All of the above seem eminently suitable, in particular point 4.

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

We don’t feel this is necessary at this point in time. The code of practice may well
develop as trials involving remote operation proceed (which are rare to date).
Furthermore as currently written there is ambiguity as to the intended scope of the
provisions relating to remote driving: As well as the provisions being within a code
of practice for Automated Vehicle trialling, the opening paragraph on remote
operation refers to “Those looking to undertake a remote-controlled trial of an
automated vehicle on public roads…”

Once greater experience has been gleaned of remote driving trials it would be wise
to reconsider whether formalising in this way is appropriate.
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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

Assuming the proposed ERDO licencing approach is implemented, at this stage we
do not believe specific changes are needed, but clarification on interpretation, for
example in the event of a safety system taking control due to insufficient
communications connection as discussed previously or confirmation as to the
person in control need not be actually in the vehicle for r107 (as suggested in Law
Commission Automated Vehicle Summary of Preliminary Consultations Paper No
240; 7.4 and 7.5) would be beneficial.
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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

Yes, unless the alignment between ERDO and NUIC licencing regimes is
sufficiently close that ERDOs can be a simple extension of NUICs (perhaps NUIC-
R).

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

Once the licencing regime is in place making it an offence is reasonable and we
encourage appropriate regulation of this space to discourage bad actors who could
compromise the reputation of remote driving. Consideration should be given to the
transition from the current unregulated environment to the licenced operator model.
Current participants and potential new entrants should be given good notice and,
preferentially, consulted as to the nature and standards of the appropriate licensing
regime.

In addition, would trialling be outside of the scope of the licensing regime or would
the licensing regime have more limited scope and standards for trialling?

Q16: To obtain a licence, should an ERDO be required to show that it:

(1) is of good repute; ☒

(2) has appropriate financial standing; ☒

(3) conducts its operation within Great Britain; and ☒
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(4) is professionally competent to run the service? ☒

Please select all licence conditions which an ERDO should be required to show (more
than one condition can be selected).

Please expand on your answer

These are all good points and we agree in general. However points 3 and 4 may
benefit from more detailed examination.

Point 3 – while we certainly envisage that for the short to mid term operations will
be conducted within Great Britain, but as with our response to q8 it may be
beneficial for a licenced ERDO to have the scope to operate internationally
(including operations in GB remote operating in another country, which we have
recently demonstrated) provided further conditions are met. So conducting
operations in GB certainly, but not exclusively.

Point 4 – the term ‘professionally competent’ is rather loose, understandably so due
to the emerging nature of this field and limited real-world experience. Scope for
clearer definition on this would be helpful.

Q17: Should an ERDO be required to submit a safety case to show how it will operate
remotely driven vehicles safely?

Yes ☒ No ☐    Other ☐

Please expand on your answer

Yes. Indeed this could provide one basis for demonstrating ‘professional competence’ as
per q16.

Q18: Should an ERDO face criminal offences where misrepresentations and non-
disclosure in the safety case have implications for safety?

Yes ☐ No ☐    Other ☒

Please expand on your answer

Yes, if it is established such misrepresentations/nondisclosure were intentional.

Q19: Should an ERDO be under a duty:

(1) to ensure that the driver is able to drive safely by: ☒

(a) taking reasonable care that connectivity is suitable;
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(b) ensuring that in the absence of connectivity or driver input, the vehicle
comes to a safe stop;

(c) providing suitable work-stations; and

(d) maintaining suitable training, vetting, health checks, working hours and
breaks;

(2) to maintain the vehicle (including software updates and cybersecurity); ☒

(3) to check that any load is safe and secure before that journey starts, and ensure
that the number of passengers does not overload the vehicle; ☒

(4) to insure the vehicle; ☒

(5) following an incident, to provide information to other road users, the police and
the regulator; ☒

(6) not to impede traffic flow by (for example) ensuring that vehicles are not left in
inappropriate places; ☒

(7) to check the route and pay any tolls and/or charges; ☒

(8) to respond to the regulator’s requests for information about the safety of remote
driving; and ☒

(9) any other duties not mentioned above? ☒

Please select all duties which an ERDO should be under (more than one duty can be
selected).

Please expand on your answer

For 1b - clarification on what constitutes a safe stop may be beneficial as per q7
(presumably automated regulations review considered this point in more detail in
the event of a failure of the sensors or automated systems).

For 1c, - the definition of what constitutes a suitable work-station should be left up
to individual ERDOs as this will end up being a key element of differentiation and
competitive edge.

For 2 - Yes, where that vehicle belongs to the ERDO and is not contracted out to a
third party.

For 3 - Ideally, though this may be difficult in practice for some operators. Taking
reasonable care, for example installing an internal camera or seat sensors to check
occupancy would seem appropriate but may then contravene privacy and/or data
protection regulations. In our case the vehicle would
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be empty and unloaded while being remotely driven and when a customer uses the
vehicle (i.e. manually self driven) we consider the responsibility would pass to them
to ensure loading and occupancy is appropriate.

For 6 - Yes while being remotely driven, unless such impediment is for safety
purposes (e.g. failover to minimum safe state such as e-stop ‘brake and hold
course’).

This again speaks to the point of normal operation versus failover to minimum safe
condition for safety reasons. If a stone shatters a normal driver’s windscreen or they
have a tyre blowout, etc. rendering the vehicle instantly unsafe for driving, they
would rightly be expected to stop firmly (hopefully engaging hazards, but probably
not) and potentially impede traffic.

For 7 - Yes, while being remotely driven.

For 9 - It may also be appropriate to have a means of speaking, via two way
communication, with people next to the vehicle, for example in the event of a
collision in order to exchange insurance details with the other driver.

Q20: To claim compensation should a person:

(1) have a right to claim compensation from the ERDO for injuries caused by a
breach of the first three ERDO duties outlined above, subject to the normal law
of contributory negligence?

Yes ☐ No ☐    Other ☒

(2) Alternatively, should an insurer be liable irrespective of where the fault lies (in a
similar way to the Automated and Electric Vehicles Act 2018)?

Yes ☒ No ☐    Other ☐

Please expand on your answer

Regarding compensation from the ERDO - In principle yes, though this could cause
some confusion as to where fault/negligence lies in some cases, even with our
proposed use case, such as the third ERDO duty in the case of intentional misuse
or overloading of the supplied vehicle by customers when not under remote
operation.

Regarding the alternative of insurer liability irrespective - This seems preferable for
clarity and simplicity of route to which any injured person may make a claim.

Q21: Should the regulator have power to impose a range of sanctions on an ERDO,
including improvement notices, civil penalties and (in serious cases) withdrawal of
licence?
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Yes ☒ No ☐    Other ☐

Please expand on your answer

It should be borne in mind that this is a nascent field and the industry will be
developing best practices as it evolves and learns. Having a sensible, learning
driven approach to foster a reporting and information sharing culture similar to the
airline industry would seem like the best balance.

Q22: Should the regulator have powers to inspect remote operation centres, both in
the event of a problem and more generally?

Yes ☒ No ☐    Other ☐

Please expand on your answer

Definitely in the event of a problem. In general it also seems like a good idea provided that
such inspection regimes are not too regular/onerous.

Q23: Should the law provide individuals who drive beyond line of sight with:

(1) an immunity from being prosecuted for any issues concerned with
roadworthiness, loading and seat belts which are beyond the driver’s
knowledge and control; and

Yes ☒ No ☐    Other ☐

(2) a defence to a driving charge if a competent and careful driver in the same
circumstances could not have avoided the offence?

Yes ☒ No ☐    Other ☐

Please expand on your answer
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