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COMMUNICATIONS SERVER APPARATUS, METHOD AND COMMUNICATIONS SYSTEM
FOR MANAGING AUTHORISATION CODES FOR TRANSPORT-RELATED SERVICES,
COMMUNICATIONS SERVER APPARATUS AND METHOD FOR PROCESSING
AUTHORISATION CODE FOR BOOKING OF TRANSPORT-RELATED SERVICE, AND
COMMUNICATIONS DEVICE, METHOD AND COMMUNICATIONS SYSTEM FOR
MANAGING REQUEST FOR BOOKING OF TRANSPORT-RELATED SERVICE

Technical Field

The invention relates generally to the field of communications. One aspect of the
invention relates to a communications server apparatus for managing authorisation
codes for transport-related services. Other aspects of the invention relate to a
method for managing authorisation codes for transport-related services, a
communications system for managing authorisation codes for transport-related
services, a communications server apparatus for processing an authorisation code
provided by a user making a request for booking of a transport-related service, a
method for processing an authorisation code provided by a user making a request
for booking of a transport-related service, a communications device for managing a
request for booking of a transport-related service, a method for managing a request
for booking of a transport-related service, and a communications system for
managing a request for booking of a transport-related service. Further aspects relate
to a computer program product, a computer program and a non-transitory storage
medium having instructions for implementing any one of the methods described

herein.

One aspect of the invention has particular, but not exclusive, application to
managing authorisation codes for bookings of transport-related services. The
authorisation codes may be generated, redeemed, revoked and remain valid for a

time period and expire thereafter. Prior to successful bookings of transport-related
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services, validation of the authorisation codes is carried out. Each authorisation code

is redeemable once, i.e., the code is valid for a single redemption.

Background

For many companies, the company wants to be in full control of the corporate ride

flow, without losing the simplicity of post-payment for all corporate rides.

One of the current approaches for managing company transportation includes
issuing “100% off promo codes”. Such promo codes are typically loaded with a credit
value to offset the cost of the ride, and in this case, a 100% credit offset of the ride is
provided, which is then consolidated and billed to the company at the end month

(corporate billing).

Typically, many companies adopt the following practices:

® an employee fills up a form and gets it signed by a manager;

® the employee takes the signed form to an administrator;

® the administrator distributes a promo code authorizing the employee to take
aride;

® when desiring to take the ride, the employee launches a mobile App;

® the employee inputs the promo code to take a corporate ride. As the code is
a 100% off promo code, the employee does not need to pay the driver. The
payment will be settled between the code issuing company (service provider)

and the employee’s company.

Such promo codes are issued by a service provider to companies. Companies have to
approach the service provider for the promo codes by batch request and the service
provider then has to manually generate these codes with a standard turnaround

time. Thereafter, the promo codes are manually disbursed (e.g., via CSV (comma-
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separated values) format file) to the company who requested for the codes, which

then disburses these codes to their employees.

To enable the company (or corporate) administrator to distribute the promo codes,
the service provider manually generates a large number of 100% off promo codes,
link the promo codes to a list of employees provided by the corporate administrator,
and then send the codes to the corporate administrator via email. A service provider
may provide such services to thousands of companies, and, on average, a service
provider may be required to issue thousands of such 100% off promo codes per
month to each company. The companies are unable to generate the codes directly
themselves, and, the service provider has to incur thousands of man hours
generating the promo codes. As most of the steps are managed with manual

operation and offline communication, it is error-prone with low productivity.

Also, the promo codes are open to abuse as each has a credit value to offset 100% of
the ride. As a large number of promo codes will often be generated to reduce
manual work, and, as there is no spending limit applied to those promo codes,

companies have concerns on the lack of control on total corporate ride spending.

Further, as most companies using 100% off promo codes for corporate rides manage
the rides with such kind of offline practice, there is no easy way for the company

administrator to run reports for corporate rides.

On the other side, for the service provider, this kind of practice can never scale up.

Another current approach includes having a company issue a hardcopy voucher for
an employee that gives the employee both a budget (amount to spend on rides) and
a fixed amount of rides that the employee can take in a month. However, such an
approach is extremely manual as the voucher has to be collected by the employee

and given to the driver for the ride. Further, the company is unable to enforce other
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travel/transport policies on the employees digitally. Such an approach also does not
solve abuse cases where the employee might use this budget for non-corporate rides

or pass on this hardcopy voucher to another person to use.

Further, other approaches may include managing codes entirely in an offline

manner.

Accordingly, the current approaches are traditionally extremely manual and error-

prone, and conflate trip permission with payment authorisations.

There is therefore need to better manage travel or transportation services, such as in

a corporate setting.

Summary

Aspects of the invention are as set out in the independent claims. Some optional

features are defined in the dependent claims.

Implementation of the techniques disclosed herein may provide significant technical
advantages. This includes generation of one or more data records, which may enable
proper management of authorisation codes, including generation of authorisation
codes, and monitoring/tracking of the authorisation codes, including redemption of

the authorisation codes.

In at least some implementations, the techniques disclosed herein may include
generation of authorisation codes for transport-related services for use by persons
associated with a non-human entity for which the authorisation codes are
generated. The authorisation codes may be generated on-demand. The
authorisation codes are valid for corresponding periods and each authorisation code

is redeemable once. Each authorisation code acts as a permission code for the
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purpose of booking of a transport-related service. In at least some implementations,
each authorisation code is devoid of a monetary value (or credit value), or in other

words, there is no monetary value associated with each authorisation code.

In at least some implementations, the techniques disclosed herein may provide for a
process for validating authorisation codes for the purpose of bookings of transport-
related services. This is to determine that the authorisation code to be redeemed is a
valid code and remains redeemable, the user providing the authorisation code is a
person associated with a non-human entity that is, in turn, associated with the
authorisation code, etc. Such a validation process may help to prevent non-
authorised persons from outside of the non-human entity from using authorisation

codes associated with the non-human entity.

In at least some implementations, the techniques disclosed herein may allow for
implementation of conditions or company policies to govern use or redemption of

authorisation codes for transport-related services.

In at least some further implementations, the techniques disclosed herein allow for
tracking of authorisation codes and their corresponding status, including redeemed
authorisation codes and details of the specific transport-related service associated

with a particular redeemed authorisation code.

Brief Description of the Drawings

The invention will now be described, by way of example only, and with reference to
the accompanying drawings in which:

FIG. 1 is a schematic block diagram illustrating an exemplary communications system
involving a communications server apparatus.

FIG. 2A shows a schematic block diagram illustrating a communications server

apparatus for managing authorisation codes for transport-related services.
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FIG. 2B shows a schematic block diagram illustrating a data record.

FIG. 2C shows a flow chart illustrating a method performed in a communications
server apparatus for managing authorisation codes for transport-related services.
FIG. 2D shows a schematic block diagram illustrating a communications server
apparatus for processing an authorisation code provided by a user making a request
for booking of a transport-related service

FIG. 2E shows a flow chart illustrating a method performed in a communications
server apparatus for processing an authorisation code provided by a user making a
request for booking of a transport-related service.

FIG. 2F shows a schematic block diagram illustrating a communications device for
managing a request for booking of a transport-related service.

FIG. 2G shows a flow chart illustrating a method performed in a communications
device for managing a request for booking of a transport-related service.

FIG. 3 shows a flow chart illustrating a comparison between the techniques disclosed
herein relating to authorisation codes, and the known approach relating to promo
codes.

FIGS. 4A to 4D show a series of screenshots of a “Group Settings” page for setting of
authorisation code (or trip code) usage.

FIG. 5 shows a flow chart illustrating the generation of authorisation codes.

FIGS. 6A to 6M show a series of screenshots illustrating the “Voucher Code” page of
the portal for generating authorisation codes and the process of generating the
authorisation codes.

FIG. 7 shows an example of downloaded authorisation codes in a CSV (Comma-
separated values) format.

FIG. 8 shows a flow chart illustrating the redemption of authorisation codes.

FIGS. 9A to 9D show a series of screenshots illustrating an App for booking a
corporate ride.

FIG. 10 shows a schematic diagram illustrating data fields or records of entities
stored in the database corresponding to the management of the authorisation

codes.
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Detailed Description

Business transportation is a necessity for all companies, large and small, globally.
Two of the key problems faced by companies is the (a) inability to enforce their
company travel/transport policy(ies), and (b) grant per trip approval on corporate
rides efficiently. This is especially prevalent in Southeast Asia, for example,
Indonesia, where cultural norms prevail for employees needing to seek a per trip
approval before they can proceed to take an expensible (charged to company)

business ride.

Various embodiments may relate to authorisation codes or trip voucher codes for
corporate rides, including, for example, an authorisation (permission) code
generation and redemption mechanism which manages trip permission for
companies requiring employees to apply an authorisation code (or trip voucher
code) before taking a corporate ride in line with their company policy. Each

authorisation code may be a single trip permission code.

On a larger scale, the present techniques may help companies to create an efficient
fraud management and cost tracking mechanism for their business transport
segment. The authorisation code may be used as a form of pre-trip permission,
limiting abuse / fraud by employees. Non-employees may also be prevented from

using the authorisation codes, further reducing abuse / fraud.

In contrast to known methods that are extremely manual and error-prone, and
conflate trip permission with payment authorisations, the present techniques may
address these problems with the following addressing issues (a) and/or (b)

mentioned above.

The present techniques may provide a solution for companies with an online/web

portal that may enable them to set policies and they may be enforceable and
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validated instantly in the corresponding mobile App of employees, via their
communications devices, when they book an on-demand business ride. One of the
policies is the ability for companies to mandate certain employee groups
(e.g., teams/departments) to require an authorisation (or trip voucher) code to be
inputted in the mobile App before they can proceed with a business transport
booking. Further, this may enable the employee to pick one of the payment methods
associated with the company (if available) within the mobile App, e.g., corporate
billing option, which is a direct post-paid billing charged to the company so that the
employee does not need to pay upfront. For example, a company administrator may,
on the portal, enable a policy that employees must input an authorisation or trip
voucher code permitting them to take a ride only (single trip) before they can
proceed with a business ride booking (tagged to a company account). Companies
may be able to create their required list of authorisation or voucher codes for the
current month and up to 2 months in advance with a variable quantity of the codes
within the portal. The companies may then assign one or more codes to one or more
groups of employees who may require an authorisation code in order to make a valid
booking for a ride. All trips taken by the employees will be logged online on the
portal, indicating the exact authorisation or trip voucher code used for the

companies to do their end month checks and reconciliation.

The present techniques automate the generation and redemption of trip
authorisation or permission codes, resolving the operational overhead associated
with the current known manual solutions, while reducing errors in the redemption
process. The codes generated function as permission codes with no credit value, only
authorising the employee to take a single business or corporate ride that is in line
with the company policy. All this is done digitally via the online/web portal for the

companies and the corresponding mobile App for the employees.

The present techniques provide for the creation of a mechanism for companies to

generate and download a set of “authorisation codes” or “trip voucher codes” that
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function only as permission codes with no credit value. These codes may then be
managed by the company using their existing employee management process, and
distributed in the company’s preferred way to their employees as needed. Each trip
voucher code grants an employee permission to take exactly one (single) ride.
Authorisation codes are also constrained to the company that generated the codes,
and cannot be used by non-employees of the company, such as employees of other

companies.

An extension of the above-mentioned mechanism may be to allow a company to
generate its own custom named list of “authorisation codes”, the difference being
that these lists can have customer specific meaning, like a list of expense center

codes that are used for categorisation of corporate rides by employees.

Further, an enhancement to the mechanism may be on-demand generation and
digital distribution of authorisation codes by individual employees instead of in bulk

(e.g., by a corporate administrator).

The present techniques may provide one or more of the following: (i) separating the
trip permission from the payment mechanism (no credit value attached to
authorisation or trip voucher codes); (ii) allowing companies to generate the
authorisation codes anytime; (iii) reducing operational burden for the service
provider providing the corresponding services to the company; or (iv) digitising an

offline and error-prone mechanism.

Referring first to FIG. 1, a communications system 100 is illustrated, which may be
applicable in various embodiments. The communications system 100 includes a
communications server apparatus 102, a first user (or client) communications
device 104 and a second user (or client) communications device 106. These
devices 102, 104, 106 are connected in or to the communications network 108 (for

example, the Internet) through respective communications links 110, 112, 114
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implementing, for example, internet communications protocols. The
communications devices 104, 106 may be able to communicate through other
communications networks, such as public switched telephone networks (PSTN
networks), including mobile cellular communications networks, but these are
omitted from FIG. 1 for the sake of clarity. It should be appreciated that there may

be one or more other communications devices similar to the devices 104, 106.

The communications server apparatus 102 may be for managing authorisation codes
for transport-related services and/or for processing an authorisation code provided

by a user making a request for booking of a transport-related service.

The communications server apparatus 102 may be a single server as illustrated
schematically in FIG. 1, or have the functionality performed by the communications
server apparatus 102 distributed across multiple server components. In the example
of FIG. 1, the communications server apparatus 102 may include a number of
individual components including, but not limited to, one or more microprocessors
(uP) 116, a memory 118 (e.g., a volatile memory such as a RAM (random access
memory)) for the loading of executable instructions 120, the executable
instructions 120 defining the functionality the server apparatus 102 carries out under
control of the processor 116. The communications server apparatus 102 may also
include an input/output (I/O) module 122 allowing the server apparatus 102 to
communicate over the communications network 108. User interface (Ul) 124 is
provided for user control and may include, for example, one or more computing
peripheral devices such as display monitors, computer keyboards and the like. The
communications server apparatus 102 may also include a database (DB) 126, the

purpose of which will become readily apparent from the following discussion.

The user communications device 104 may include a number of individual
components including, but not limited to, one or more microprocessors (UP) 128, a

memory 130 (e.g., a volatile memory such as a RAM) for the loading of executable

10
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instructions 132, the executable instructions 132 defining the functionality the user
communications device 104 carries out under control of the processor 128. User
communications device 104 also includes an input/output (I/0) module 134 allowing
the user communications device 104 to communicate over the communications
network 108. A user interface (Ul) 136 is provided for user control. If the user
communications device 104 is, say, a smart phone or tablet device, the user
interface 136 may have a touch panel display as is prevalent in many smart phone
and other handheld devices. Alternatively, if the user communications device 104 is,
say, a desktop or laptop computer, the user interface may have, for example, one or
more computing peripheral devices such as display monitors, computer keyboards

and the like.

The user communications device 106 may be, for example, a smart phone or tablet
device with the same or a similar hardware architecture to that of the user

communications device 104.

The user communications device 104 and/or the user communications device 106

may be for managing a request for booking of a transport-related service.

FIG. 2A shows a schematic block diagram illustrating a communications server
apparatus 202a for managing authorisation codes for transport-related services,
while FIG. 2B shows a schematic block diagram illustrating a data record 240 that

may be generated by the communications server apparatus 202a.

The communications server apparatus 202a includes a processor 216a and a
memory 218a, where the communications server apparatus 202a is configured,
under control of the processor 216a to execute instructions in the memory 218a to,
in response to receiving user request data including a data field indicative of a
number of authorisation codes to be generated and a data field indicative of a period

for which the authorisation codes are valid, determine whether a maximum number

11
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of authorisation codes predefined for the period has been exceeded, by comparison
of the maximum number with a total number including the number of the
authorisation codes to be generated for the period and, if there are existing
authorisation codes previously generated for the period, a sum number of the
existing authorisation codes, and, if the total number is less than or equal to the
maximum number, the communications server apparatus 202a is further configured
to generate one or more code data records 240 including a period data field 242
having data 244 corresponding to the period for which the authorisation codes are
valid, and code data fields 246a, 246b, 246¢, to 246n, wherein a number of the code
data fields 246a, 246b, 246¢, to 246n that is generated corresponds to the number of
the authorisation codes, and wherein, for each code data field 246a, 246b, 246¢, to
246n, the communications server apparatus 202a is further configured to generate a
respective authorisation code (illustrated, as a non-limiting example, for the code
data fields 246a, 246¢ as respective authorisation codes 248a, 248c) of the
authorisation codes and data (illustrated, as a non-limiting example, for the code
data fields 246a, 246¢ as respective data 249a, 249c) indicative of a status of the
respective authorisation code 248a, 248c¢, wherein the authorisation codes are
usable for authorising bookings of transport-related services, and wherein each
authorisation code is redeemable once, and, if the total number is more than the
maximum number, the communications server apparatus 202a is further configured
to provide an alert to the user. The processor 216a and the memory 218a may be
coupled to each other (as represented by the line 217a), e.g., physically coupled
and/or electrically coupled. The processor 216a may be as described in the context
of the processor 116 (FIG. 1) and/or the memory 218a may be as described in the

context of the memory 118 (FIG. 1).

In other words, there may be provided a communications server apparatus 202a for
managing authorisation codes for transport-related services. The server
apparatus 202a may receive user request data relating to a request by a user for

generating authorisation codes. The request may be made, for example, via an

12
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online/web portal, where a connection or communication channel may be
established between the communications server apparatus 202a and the portal. In
accordance with instructions (stored) in the memory 218a and executed by the
processor 216a, and responsive to receiving user request data including a data field
indicative of a number (Nnum) of authorisation codes to be generated and a data field
indicative of a time period for which the authorisation codes are valid, the
communications server apparatus 202a may check whether a maximum
number (Nmax) of authorisation codes that may be set corresponding to the period
has been exceeded, by comparing the maximum number (Nma) with a total
number (Nwtar) including the number (Nnum) of the authorisation codes to be
generated for the period and, if there are existing authorisation codes previously
generated for the period, a sum number (Nsum) of the existing authorisation codes. In
other words, the communications server apparatus 202a may compare Npmgx and
Niotar against each other, where Niotar = Noum, or Nriotai = Npum + Nsum if there are
existing authorisation codes previously generated for the period. This may mean
that, if there are existing authorisation codes that are valid for the period and that
have been previously generated, for example, generated as part of a previous code
batch, a sum number, Nom, of the existing authorisation codes is added together
with the number, Nnum, of the authorisation codes that are to be generated so as to
determine a total number, Niota, which may then be compared with the maximum
number, Nmax, and, if there are no existing authorisation codes that are valid for the
period, a comparison is carried out between the maximum number, Nma, and the

number, Nnoum, of the authorisation codes that are to be generated.

Nnum may be one, two, three, ten, one hundred, or any higher number (e.g., up to
thousands) that the user desires as the number of authorisation codes to be

generated.

If it is determined that Niotas < Nmax, the communications server apparatus 202a may

generate one or more data records 240 having a (time) period data field 242 with

13
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data 244 indicative of the period for which the authorisation codes are valid, and
code data fields 246a, 246b, 246¢, to 246n, wherein a number of the code data fields
that is generated corresponds to Nmum, and wherein, for each code data field 2464,
246b, 246¢, to 246n, the communications server apparatus 202a may further
generate a respective authorisation code (e.g., 248a, 248c) of the authorisation
codes and data (e.g., 249a, 249c) indicative of a status of the respective
authorisation code. The code data fields 246a, 246b, 246¢, to 246n may be

associated with the period data field 242.

As described, each code data field 246a, 246b, 246¢, to 246n may have a generated
respective authorisation code (e.g., 248a, 248c), and, therefore, the number of code
data fields that are generated in the one or more code data records 240 is the same

as the number, Npum, of the authorisation codes that are generated.

At the point of generation of an authorisation code (e.g., 248a, 248c), or when an
authorisation code (e.g., 248a, 248c) has not been redeemed and remains usable,
the status associated with the authorisation code may be indicated, for example, as
“Available”, “Unused”, “Active” or the like, to indicate that the authorisation code is

redeemable.

The authorisation codes (including codes 248a, 248c) may be usable for authorising
bookings of transport-related services. Each authorisation code may act as a
permission code for a booking. Each authorisation code may also be defined as a trip

voucher code.

Each authorisation code can be redeemed only once, i.e., each authorisation code is
usable for single redemption. For example, each authorisation code is a single-use
code or a single-trip authorisation code for travel from an origin location to a

destination location.

14
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If it is determined that Niwtai > Nmax, the communications server apparatus 202a may
provide an alert to the user. The alert may be provided without generating all of the
number of the code data fields and the corresponding number of authorisation
codes. In further embodiments, the alert may be provided without the
communications server apparatus 202a proceeding to generate the code data fields
and the authorisation codes, or, in other words, without generating any code data

fields and any corresponding authorisation codes.

The alert may include at least one of an error message, a message that the maximum
number of authorisation codes predefined for the month has been exceeded, or a
message to request the user to modify the number of authorisation codes to be

generated. Any other suitable messages or alerts may be provided.

In various embodiments, each authorisation code (including authorisation
codes 248a, 248c) may be valid for (a period of) one month, e.g., a defined single
month. Nevertheless, it should be appreciated that each authorisation code may be

valid for any suitable (time) period.

In various embodiments, each authorisation code (including authorisation
codes 248a, 248c) may be devoid of a monetary value (credit value). In other words,

no monetary value is associated with each authorisation code.

The communications server apparatus 202a may further (under control of the
processor 216a executing instructions (stored) in the memory 218a) generate one or
more travel history data records, wherein, in response to an authorisation code
(e.g., 248a, 248c) being redeemed for a particular transport-related service, the
communications server apparatus 202a may further generate, in the one or more
travel history data records, a redeemed code data field having the authorisation
code that is redeemed, generate, in the one or more travel history data records, a

travel data field having data corresponding to the particular transport-related

15
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service, and associate the redeemed code data field and the travel data field to each
other. In this way, there may be records of the transport-related services that have
been used or engaged and the exact authorisation code redeemed for each of the

transport-related services engaged.

The data corresponding to the particular transport-related service may include at
least one of time, day, starting (or origin) location, destination location, type of
transport-related service, cost of the transport-related service, the person booking

the transport-related service, etc.

In various embodiments, for each authorisation code (e.g., 248a, 248c), in response
to a change in the status of the authorisation code, the communications server
apparatus 202a may further (under control of the processor 216a executing
instructions (stored) in the memory 218a) update, in the code data field (e.g., 2464,
246b, 246¢, to 246n) corresponding to the authorisation code, the data (e.g., 2493,
249c) indicative of the status in accordance with the change. The data relating to the
status of the authorisation code may be updated when the authorisation code, for

example, has been redeemed, or revoked, or has expired, etc.

The communications server apparatus 202a may further (under control of the
processor 216a executing instructions (stored) in the memory 218a) generate one or
more entity data records including an entity data field having data corresponding to
a non-human entity, and may further associate the one or more code data
records 240 and the one or more entity data records to each other. In this way, the
authorisation codes may be associated with the non-human entity and usable (only)

by the personnel or staff of the non-human entity.

The data corresponding to the non-human entity may include at least one of a name

of the non-human entity or an identifier for the non-human entity. The entity data

16



WO 2020/122810 PCT/SG2018/050610

10

15

20

25

30

field may also include data corresponding to corresponding persons or employees of

the non-human entity.

In the context of various embodiments, the term “non-human entity” may mean, for
example, a juridical person, company, corporation, organisation, association, or the

like, as opposed to a natural person.

In various embodiments, in response to receiving user request data including a data
field indicative of persons associated with the non-human entity that are required to
use the authorisation codes, the communications server apparatus 202a may further
(under control of the processor 216a executing instructions (stored) in the
memory 218a) generate, in the one or more entity data records, a person data field
having data corresponding to the persons. In this way, certain persons or groups of
persons of the non-human entity may be required to use authorisation codes for

transport-related services.

In various embodiments, in response to receiving user request data including a data
field indicative of at least one condition to be imposed on the transport-related
services to be used with the authorisation codes, the communications server
apparatus 202a may further (under control of the processor 216a executing
instructions (stored) in the memory 218a) generate, in the one or more entity data
records, a condition data field having data corresponding to the at least one
condition. In this way, one or more conditions or restrictions may be imposed to
govern use of the authorisation codes. As non-limiting examples, one or more
conditions that may be imposed may include time, day, vehicle type, location, type

of transport-related service, etc.

In various embodiments, the transport-related services may include or may be ride-
hailing transportation services. This may include, for example, car-hailing, and

(motor)bike-hailing services.

17
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In various embodiments, each of the authorisation codes (e.g., 248a, 248c) may
include or may be an alphanumeric code (e.g., a 6-character alphanumeric code). As
such, each authorisation code may include a combination of one or more numbers

and one or more letters.

It should be appreciated that the communications server apparatus 202a may be
suitable for managing authorisation codes for transport-related services in a

corporate setting, i.e., for corporate or business travels.

FIG. 2C shows a flow chart 250 illustrating a method, performed in a
communications server apparatus for managing authorisation codes for transport-
related services, and under control of a processor of the communications server
apparatus. In response to receiving user request data including a data field indicative
of a number of authorisation codes to be generated and a data field indicative of a
period for which the authorisation codes are valid, at 252, whether a maximum
number of authorisation codes predefined for the period has been exceeded is
determined by comparison of the maximum number with a total number including
the number of the authorisation codes to be generated for the period and, if there
are existing authorisation codes previously generated for the period, a sum number

of the existing authorisation codes.

At 254, if the total number is determined to be less than or equal to the maximum
number, one or more code data records are generated, including a period data field
having data corresponding to the period for which the authorisation codes are valid,
and code data fields, wherein a number of the code data fields that is generated
corresponds to the number of the authorisation codes, and wherein, for each code
data field, a respective authorisation code of the authorisation codes is generated

and data indicative of a status of the respective authorisation code is generated,
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wherein the authorisation codes are usable for authorising bookings of transport-

related services, and wherein each authorisation code is redeemable once.

At 256, if the total number is determined to be more than the maximum number, an

alert is provided to the user.

In various embodiments, the method may further include generating one or more
travel history data records, wherein, in response to an authorisation code being
redeemed for a particular transport-related service, a redeemed code data field
having the authorisation code that is redeemed may be generated in the one or
more travel history data records, a travel data field having data corresponding to the
particular transport-related service may be generated in the one or more travel
history data records, and the redeemed code data field and the travel data field may

be associated to each other.

In various embodiments, for each authorisation code, in response to a change in the
status of the authorisation code, the data indicative of the status may be updated, in
the code data field corresponding to the authorisation code, in accordance with the

change.

In various embodiments, the method may further include generating one or more
entity data records including an entity data field having data corresponding to a non-
human entity, and associating the one or more code data records and the one or

more entity data records to each other.

In various embodiments, in response to receiving user request data including a data
field indicative of persons associated with the non-human entity that are required to
use the authorisation codes, a person data field having data corresponding to the

persons may be generated in the one or more entity data records.
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In various embodiments, in response to receiving user request data including a data
field indicative of at least one condition to be imposed on the transport-related
services to be used with the authorisation codes, a condition data field having data
corresponding to the at least one condition may be generated in the one or more

entity data records.

In various embodiments, the transport-related services may include or may be ride-

hailing transportation services.

In various embodiments, each of the authorisation codes may include or may be an

alphanumeric code.

It should be appreciated that descriptions in the context of the communications
server apparatus 202a may correspondingly be applicable in relation to the method

as described in the context of the flow chart 250, and vice versa.

FIG. 2D shows a schematic block diagram illustrating a communications server
apparatus 202d for processing an authorisation code provided by a user making a
request for booking of a transport-related service. As a non-limiting example, the

transport-related service may include or may be a ride-hailing transportation service.

The authorisation code may be provided by the user via a communications device,

e.g., via an App installed on the communications device.

The communications server apparatus 202d includes a processor 216d and a
memory 218d, where the communications server apparatus 202d is configured,
under control of the processor 216d to execute instructions in the memory 218d to,
in response to receiving user request data including a data field indicative of the
provided authorisation code, data indicative of the user and data indicative of a non-

human unit, determine validity of the provided authorisation code against data 250d
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stored in the communications server apparatus 202d, wherein the data 250d
includes first data 251d corresponding to a non-human entity and corresponding
persons associated with the non-human entity, second data 252d corresponding to
authorisation codes generated for the non-human entity and corresponding status of
the generated authorisation codes, and third data 253d corresponding to

corresponding periods for which the generated authorisation codes are valid.

The user making the request may be associated with the non-human unit. The non-
human unit may be for the purpose for association with the provided authorisation

code.

The data indicative of the non-human unit may be (pre-)provided or (pre-)set in the

App and/or in the user communications device.

If the provided authorisation code is determined to be valid in relation to the first
data 251d in that the non-human unit matches the non-human entity and the user is
a person associated with the non-human entity, the second data 252d in that the
provided authorisation code matches a generated authorisation code for the non-
human entity and the corresponding status is indicative that the matched generated
authorisation code is redeemable, and the third data 253d in that the period for
which the matched generated authorisation code is valid matches the period in
which the request is made, the communications server apparatus 202d is further
configured to generate a booking of the transport-related service, wherein the

matched generated authorisation code is redeemable once.

In various embodiments, by generating a booking of the transport-related service,

the matched generated authorisation code may be redeemed.

In various embodiments, the matched generated authorisation code may be devoid

of a monetary value (credit value).
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If the provided authorisation code is determined to be invalid in relation to at least
one of the first data 251d, second data 252d, or third data 253d, the
communications server apparatus 202d is further configured to provide an alert to

the user without booking of the transport-related service.

The processor 216d and the memory 218d may be coupled to each other (as
represented by the line 217d), e.g., physically coupled and/or electrically coupled.
The processor 216d may be as described in the context of the processor 116 (FIG. 1)
and/or the memory 218d may be as described in the context of the memory 118

(FIG. 1).

Accordingly, the validity of the provided authorisation code may be determined or
checked against the first data 251d to determine whether the non-human unit
matches the non-human entity (in other words, whether the non-human unit and
the non-human entity are the same) and the user is part of or belongs to the non-

human entity (e.g., an employee of the non-human entity).

The validity of the provided authorisation code may be determined or checked
against the second data 252d to determine whether the provided authorisation code
matches a pre-generated or existing authorisation code associated with the non-
human entity, and whether the matched generated authorisation code remains
active and usable/redeemable, e.g., not previously redeemed, has not expired or

revoked.

The validity of the provided authorisation code may be determined or checked
against the third data 253d to determine whether the provided authorisation code is
usable or valid for the period (e.g., month) in which the request for the transport-

related service is made (e.g., matches the current real-time period).
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The first data 251d may be comprised in, or is part of data in an entity data field of a
data record stored in the communications server apparatus 202d. The second
data 252d may be comprised in, or is part of data in code data fields of a data record
stored in the communications server apparatus 202d. The third data 253d may be
comprised in, or is part of data in a period data field of a data record stored in the
communications server apparatus 202d. The code data fields and the period data
field may be comprised in one or more code data records (e.g., 240, FIG. 2B), and/or

the entity data field may be comprised in one or more entity data records.

The first data 251d, the second data 252d, and the third data 253d may be separate
data or part of respective separate data sets, or the first data 251d, the second

data 252d, and the third data 253d may be part of a (same) larger data set.

It should be appreciated that the communications server apparatus 202d may be
separate or a different server apparatus from the communications server
apparatus 202a, or may be part of the communications server apparatus 202a, or
may be a larger server apparatus that includes the communications server
apparatus 202a, or may be the communications server apparatus 202a (i.e., a server
communications server apparatus that may perform the functions of the
communications server apparatus 202a and the communications server

apparatus 202d).

The communications server apparatus 202a and the communications server

apparatus 202d may have a similar hardware or architecture.

FIG. 2E shows a flow chart 260 illustrating a method, performed in a communications
server apparatus for processing an authorisation code provided by a user making a
request for booking of a transport-related service, and under control of a processor
of the communications server apparatus. In response to receiving user request data

including a data field indicative of the provided authorisation code, data indicative of
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the user and data indicative of a non-human unit, at 262, validity of the provided
authorisation code is determined against data stored in the communications server
apparatus, wherein the data include first data corresponding to a non-human entity
and corresponding persons associated with the non-human entity, second data
corresponding to authorisation codes generated for the non-human entity and
corresponding status of the generated authorisation codes, and third data
corresponding to corresponding periods for which the generated authorisation

codes are valid.

At 264, if the provided authorisation code is determined to be valid in relation to the
first data in that the non-human unit matches the non-human entity and the user is
a person associated with the non-human entity, the second data in that the provided
authorisation code matches a generated authorisation code for the non-human
entity and the corresponding status is indicative that the matched generated
authorisation code is redeemable, and the third data in that the period for which the
matched generated authorisation code is valid matches the period in which the
request is made, a booking of the transport-related service is generated (in which
the matched generated authorisation code may be redeemed), wherein the matched

generated authorisation code is redeemable once.

At 266, if the provided authorisation code is determined to be invalid in relation to at
least one of the first, second, or third data, an alert is provided to the user without

booking of the transport-related service.

In various embodiments, the transport-related service may include or may be a ride-

hailing transportation service.

It should be appreciated that descriptions in the context of the communications
server apparatus 202d may correspondingly be applicable in relation to the method

as described in the context of the flow chart 260, and vice versa.
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FIG. 2F shows a schematic block diagram illustrating a communications device 204
for managing a request for booking of a transport-related service. As a non-limiting
example, the transport-related service may include or may be a ride-hailing

transportation service.

The communications device 204 includes a processor 228 and a memory 230, where
the communications device 204 is configured, under control of the processor 228 to
execute instructions in the memory 230 to, in response to receiving user request
data including a data field indicative of an origin location, a data field indicative of a
destination location, and a data field indicative of an authorisation code for the
transport-related service, generate data 255 corresponding to the origin location,
the destination location, the authorisation code and the user making the request,
wherein the authorisation code is usable for authorising booking of the transport-
related service, and is redeemable once, and transmit the data to a communications
server apparatus (e.g., 202d, FIG. 2D) for processing for booking of the transport-
related service. The processor 228 and the memory 230 may be coupled to each
other (as represented by the line 229), e.g., physically coupled and/or electrically
coupled. The processor 228 may be as described in the context of the processor 128
(FIG. 1) and/or the memory 230 may be as described in the context of the memory

130 (FIG. 1).

In various embodiments, additional data indicative of a non-human unit (e.g., for
association with the user and/or the authorisation code) may be transmitted
together with the data 255 to the communications server apparatus for processing

for booking of the transport-related service.

In various embodiments, the authorisation code may be devoid of a monetary value

(credit value).
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In various embodiments, the user request data may be provided by the user via an

App installed on the communications device 204.

FIG. 2G shows a flow chart 270 illustrating a method, performed in a
communications device for managing a request for booking of a transport-related
service, and under control of a processor of the communications device. In response
to receiving user request data including a data field indicative of an origin location, a
data field indicative of a destination location, and a data field indicative of an
authorisation code for the transport-related service, at 272, data corresponding to
the origin location, the destination location, the authorisation code and the user
making the request are generated, wherein the authorisation code is usable for
authorising booking of the transport-related service, and is redeemable once, and,
at 274, the data are transmitted to a communications server apparatus for

processing for booking of the transport-related service.

In various embodiments, the transport-related service may include or may be a ride-

hailing transportation service.

It should be appreciated that descriptions in the context of the communications
device 204 may correspondingly be applicable in relation to the method as described

in the context of the flow chart 270, and vice versa.

It should be appreciated that descriptions in the context of any one of
communications server apparatus 202a, communications server apparatus 202d,
communications device 204, flow chart 250, flow chart 260, and flow chart 270, may

correspondingly be applicable in relation to any one of the others mentioned above.

In the context of various embodiments, a user communications device may include,
but not limited to, a smart phone, tablet, handheld/portable communications

device, desktop or laptop computer, terminal computer, etc.
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In the context of various embodiments, an “App” or an “application” may be
installed on a user communications device and may include processor-executable
instructions for execution on the device. As a non-limiting example, booking of a

transport-related service may be carried out via an App.

There may also be provided a computer program product having instructions for
implementing at least one of method for managing authorisation codes for
transport-related services, method for processing an authorisation code provided by
a user making a request for booking a transport-related service, or method for

managing a request for booking of a transport-related service as described herein.

There may also be provided a computer program having instructions for
implementing at least one of method for managing authorisation codes for
transport-related services, method for processing an authorisation code provided by
a user making a request for booking a transport-related service, or method for

managing a request for booking of a transport-related service as described herein.

There may further be provided a non-transitory storage medium storing instructions,
which, when executed by a processor, cause the processor to perform at least one of
method for managing authorisation codes for transport-related services, method for
processing an authorisation code provided by a user making a request for booking a
transport-related service, or method for managing a request for booking of a

transport-related service as described herein.

Various embodiments may further provide a communications system for managing
authorisation codes for transport-related services, having a communications server
apparatus, at least one user communications device and communications network
equipment operable for the communications server apparatus and the at least one

user communications device to establish communication with each other
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therethrough, wherein the at least one user communications device includes a first
processor and a first memory, the at least one user communications device being
configured, under control of the first processor, to execute first instructions in the
first memory to, in response to receiving first request data including a data field
indicative of a number of authorisation codes to be generated and a data field
indicative of a period for which the authorisation codes are valid, generate data
corresponding to the number of authorisation codes and the period, and transmit
the data for receipt by the communications server apparatus for processing, and
wherein the communications server apparatus includes a second processor and a
second memory, the communications server apparatus being configured, under
control of the second processor, to execute second instructions in the second
memory to, in response to receiving second request data indicative of the data
transmitted by the at least one user communications device, determine whether a
maximum number of authorisation codes predefined for the period has been
exceeded, by comparison of the maximum number with a total number including the
number of the authorisation codes to be generated for the period and, if there are
existing authorisation codes previously generated for the period, a sum number of
the existing authorisation codes, and, if the total number is less than or equal to the
maximum number, the communications server apparatus is further configured to
generate one or more code data records having a period data field having data
corresponding to the period for which the authorisation codes are valid, and code
data fields, wherein a number of the code data fields that is generated corresponds
to the number of the authorisation codes, and wherein, for each code data field, the
communications server apparatus is further configured to generate a respective
authorisation code of the authorisation codes and data indicative of a status of the
respective authorisation code, wherein the authorisation codes are usable for
authorising bookings of transport-related services, and wherein each authorisation
code is redeemable once, and transmit, for receipt by the at least one user
communications device, data corresponding to the period, data corresponding to the

authorisation codes and data indicative of the status corresponding to the
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authorisation codes, and, if the total number is more than the maximum number,
the communications server apparatus is further configured to provide, for receipt by

the at least one user communications device, an alert to the user.

Various embodiments may further provide a communications system managing a
request for booking of a transport-related service, having a communications server
apparatus, at least one user communications device and communications network
equipment operable for the communications server apparatus and the at least one
user communications device to establish communication with each other
therethrough, wherein the at least one user communications device includes a first
processor and a first memory, the at least one user communications device being
configured, under control of the first processor, to execute first instructions in the
first memory to, in response to receiving user request data including a data field
indicative of an origin location, a data field indicative of a destination location, and a
data field indicative of an authorisation code provided for the transport-related
service, generate data corresponding to the origin location, the destination location,
the provided authorisation code, the user making the request, wherein the data
further includes additional data indicative of a non-human unit, wherein the
authorisation code is usable for authorising booking of the transport-related service,
and is redeemable once, and transmit the data for receipt by the communications
server apparatus for processing for booking of the transport-related service, and
wherein the communications server apparatus includes a second processor and a
second memory, the communications server apparatus being configured, under
control of the second processor, to execute second instructions in the second
memory to, in response to receiving second request data indicative of the data
transmitted by the at least one user communications device, determine validity of
the provided authorisation code against data stored in the communications server
apparatus, wherein the stored data include first data corresponding to a non-human
entity and corresponding persons associated with the non-human entity, second

data corresponding to authorisation codes generated for the non-human entity and
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corresponding status of the generated authorisation codes, and third data
corresponding to corresponding periods for which the generated authorisation
codes are valid, if the provided authorisation code is determined to be valid in
relation to the first data in that the non-human unit matches the non-human entity
and the user is a person associated with the non-human entity, the second data in
that the provided authorisation code matches a generated authorisation code for
the non-human entity and the corresponding status is indicative that the matched
generated authorisation code is redeemable, and the third data in that the period for
which the matched generated authorisation code is valid matches the period in
which the request is made, the communications server apparatus is further
configured to generate a booking of the transport-related service, wherein the
matched generated authorisation code is redeemable once, and further configured
to transmit data indicative of the booking for receipt by the at least one user
communications device, and, if the provided authorisation code is determined to be
invalid in relation to at least one of the first, second, or third data, the
communications server apparatus is further configured to provide, for receipt by the
at least one user communications device, an alert to the user without booking of the

transport-related service.

Various embodiments or techniques will now be further described in detail.

Firstly, the techniques disclosed herein may offer a much higher level of security, as
the usage of authorisation or trip voucher codes may be limited to the employees of
the company authorised to use the code, and the company’s administrators
generate the codes directly. Each code also may have no credit value attached and
may serve as a permission code only, and cannot be used as a promo code. This is in

contrast to known promo codes and hard copy vouchers that can be used by anyone.

Secondly, the administrators of the company have a centralised online/web portal

(offered by a code service provider) with trip policies feature that enables them to
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generate the authorisation or trip voucher codes directly and enable other transport
policies (e.g., time, day, vehicle type, location, etc.) jointly. The administrators are
able to track all employees who have taken corporate rides with an authorisation
code anytime, anywhere. This is an improvement over known approaches where the
company’s administrator is unable to track rides online until the code service
provider sends a month-end report which becomes a hassle in month-end
reconciliation. This is also an improvement from some other known approaches
which do not have the combination of trip policies with trip permissions checks for

employees.

Thirdly, the administrators can choose to generate their own codes anytime for a
corresponding period, for example, for the current month and up to 2 months in
advance compared to known approaches which require the code service provider to
supply the promo codes to the administrators instead. The administrators can
download the authorisation voucher codes that they have generated, e.g., in CSV
(comma-separated values) format, and disseminate these codes (e.g., unique
alphanumeric codes) in their preferred method anytime. This is also an improvement
over known approaches which require a hard copy voucher (most frequently used)

to be distributed manually to employees.

Further, the techniques disclosed herein may incorporate the process for approval of
a business ride and/or digital distribution of authorisation codes to individual
employees. As such, the approval procedure and/or distribution of the codes may be

automated.

The present techniques to corporate ride permission are a trip-based approach.
Instead of using 100% off promo code, the permission may be an authorisation code
to be filled into the trip code field (e.g., in a “tag this trip” section) in the
corresponding App. The corporate administrators can generate batches of codes

according to their need by themselves, e.g., via an online/web portal
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provided/administered by a code service provider, then download and distribute

those codes to the respective administrators of different departments. The

employees will follow the established procedure to apply for corporate ride

approval, then get the code from the department administrator.

FIG. 3 shows a flow chart 360 illustrating a comparison between the techniques

disclosed herein relating to authorisation (permission) codes, and the known

approach relating to promo codes.

The techniques disclosed herein may involve the following:

the company’s administrator may set the trip code to be mandatory as
authorisation code in the company’s settings, to indicate that employees
need a permission code for each business ride;

after making the settings, the company’s administrator may generate the
authorisation codes, which may be either uploaded to an internal system or
be downloaded to a CSV file for later distribution;

an employee who needs to take a business ride will follow the company
policies to get the necessary approval, then either get an authorisation code
from the internal system or from the company administrator;

at the time when the employee needs to book a business ride, the employee
needs to put the authorisation code into the “Trip Voucher Code” field of the
corresponding mobile App provided by the code service provider. Without
the code, the employee will be unable to book a business ride from the App;
after the business ride is finished, it will be shown in the company’s trip
history page, where the company’s administrator can check the redemption

of the code as well as other trip details if needed.

Trip Code for Corporate Ride

When a corporate user needs to take a corporate ride, he/she has to tag the trip to

“Business” or any corporate group tag that the user belongs to. Under each
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corporate group tag, there may be 2 fields on the corresponding App (e.g., may also
be referred to as “PAX App”), these being “Trip code” and “Trip description”, which

are used to enable the user to provide the reason for taking a corporate ride.

For “Trip Code”, there may be 3 types of usage among different companies:

1. Trip code to be an optional information. Some companies might not want to use
this field or do not have hard requirements on it, then the employees just leave
this field blank.

2. Trip code to be mandatory as a ride categorisation information. Some
companies might require the employees to input some predefined codes, such
as project codes, cost center codes, etc., to categorise the trip.

3. Trip code to be mandatory as an authorisation or permission code. The company
employees will be required to input a valid authorisation code into the “Trip

Code” field to take a corporate ride.

Company Settings

Since not all companies may wish to use trip authorisation code, companies may be
able to set up the trip code usage from the company settings in the online portal. As
described above, there may be 3 types of trip code usage: optional, mandatory as
categorisation, and mandatory as permission code. For the usage of categorisation
and permission code, some companies may need to make trip code to be mandatory
only for specified groups instead of applying to all groups. Therefore, if any one of
these two options is chosen, the relevant groups (or employees) have to be

specified.

If “Optional” is chosen, then the employees can take corporate rides by filling any

information to the “Trip Code” field of the PAX App, or just leave it blank.

If “Mandatory for trip categorisation” is chosen, then the corporate administrator

has to specify the groups to be applied to. The employees from the chosen groups
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always have to input a trip code for taking corporate rides. The trip code can be free
text and there is no validation on the code. However, inputting the trip code will be

optional for the employees who do not belong to any of the chosen groups.

If “Mandatory as voucher code” is chosen, then the employees always have to get
the management approval and receive an authorisation code from a corporate
administrator from the portal, and input the code into the “Trip Code” field of the
PAX App before taking a corporate ride. And only after the code has been
successfully validated, will the employee be allowed to take a corporate ride. The
code will be invalid once the ride is done (i.e., the code has been redeemed and

consequently voided).

A company administrator may log into the online portal provided/administered by a
code service provider to set up the trip code usage for the company. In the portal,
the company administrator may access a “Group Settings” page, where the
administrator may enable the relevant policy for “Trip Code” and, where necessary,

may assign the policy to one or more employee groups.

FIGS. 4A to 4D show a series of screenshots of a “Group Settings” page for setting of
authorisation code (or trip code) usage, illustrating the trip authorisation code
(voucher code) setting flow. Referring to FIG. 4A illustrating an initial view of the
“Group Settings”, there may be three sections, including a “General” group tag
section 460, a “Trip code” field section 462, and a “Trip description” field

section 464.

The “General” group tag section 460 may provide two selection options for the
company administrator. The first option 460a is for a “General” option to be shown
or visible (which, therefore, may allow employees to select the “General” option),
which may be selected by the company administrator if the company does not have

any employee groups, and another option 460b for the “General” option to be
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hidden (which, therefore, may restrict employees from selecting it), which may be
selected by the company administrator if the company has employee groups with
policies settings. In other words, if the employees are organised by groups
(teams/departments), codes may be assigned to the employee groups. Otherwise,
the option 460a may be selected to apply to all employees, if there are no employee

groups.

The “Trip code” field section 462 may provide three options that may be selected or
set by the company administrator. These selection options include “Optional” 462a
where it is up to the employee whether or not to fill in anything in the “Trip Code”
field of the PAX App, “Mandatory for trip categorisation” 462b where the employee
has to input a certain code (e.g., an expense code) in the “Trip Code” field of the PAX
App, and “Mandatory as voucher code” 462c where the employee has to input an
authorisation code into the “Trip Code” field of the PAX App to be validated before
taking a corporate ride. Each of the options 462a, 462b, 462c may be assigned to one
or more employee groups. Each employee group can only belong to one of the
options 462a, 462b, 462c, i.e., assigned to one policy (e.g., either trip code as trip
voucher code (authorisation code) per option 462c, or trip code as categorisation

(mandatory free text field) per option 462b.

The “Trip description” field section 464 may provide two options that may be
selected or set by the company administrator. These selection options include
“Optional” 464a where it is up to the employee whether or not to fill in a description
for the trip in the “Trip Description” field of the PAX App, and “Mandatory” 464b
where the employee has to input a description of the trip in the “Trip Description”
field of the PAX App. Each of the options 464a, 464b may be assigned to one or more

employee groups. Each employee group can only belong to one option.

FIG. 4B shows a screenshot of the “Group Settings” page where the “Mandatory as

voucher code” option 462¢ has been selected, and an additional field 463 is made
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option 462c is to be applied to. FIGS. 4C and 4D show examples of screenshots

illustrating selection of some employee groups in the selection field 463.

Trip Authorisation (Permission) Code Management

A company administrator may be placed in charge of trip permission code
management, and the code management tasks may include code generation,
revoking, downloading and code usage viewing (including the particular code used

for a specific trip/ride).

Code Uniqueness and Validity:

Trip authorisation codes may be alphanumeric codes, for example, a series of 6-
character alphanumeric codes, which are unique for the same company.
Authorisation codes generated for a particular month will be valid only for that
month. This may mean that codes generated for a particular month will be valid only
till the last day of that month and will expire at midnight on the last day of that
month. For example, codes generated on January 1 for January will be valid till
January 31; code generated on January 29 for January will be valid until January 31,
code generated on January 29 for March will be valid from March 1 to March 31.
Authorisation codes can only be used by the employees whose group requires trip
authorisation codes. Where an employee whose group does not require an
authorisation, even when a valid trip authorisation code is inputted in the App for

his/her corporate ride, the code will not be redeemed.

Code Status:
As non-limiting examples, the status for a code may be as follows:
e “0”: Available. Any usable authorisation code is in this status;
e “1”: Used. Any authorisation code which has been used in a corporate ride

shall be in the status of “Used”;
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e “27: Revoked. Any authorisation code which has been revoked shall be in the
status of “Revoked”;
e “3”: Expired. Any usable authorisation code shall turn into the status of

“Expired” at the end of the period or month for which the code is valid for.

Code Generation:

As a non-limiting example, the generation of trip authorisation codes may be
performed via the portal frontend, in accordance with the flowchart as illustrated in
FIG. 5. At 562, a user (e.g.,, a corporate administrator) creates a batch of
authorisation codes, specifying the number, X, of codes to be generated and the
month, Y, the codes are valid for. At 564, a determination is made as to whether the
sum of the number of the codes to be generated and any previously generated
number of codes for the same month Y, exceeds the maximum number allowable for
that month. If the response is “Yes” an error prompt is provided at 566. If the
response is “No”, the job of generating the codes is sent to an async worker who, at
570, picks up the job. At 572, a determination is made as to whether the total
generated authorisation code is equal to the number, X, specified by the user. If the
response is “No”, a 6-character alphanumeric code is generated at 574. A check is
carried out at 576 to determine whether the generated code already exists. If it is
determined at 576 that the generated code is a new code, at 578, the code is stored
in a database (DB). The process then returns to 572. If it is determined at 576 that
the generated code is the same as a previous code, the process returns to 574 for
generating another 6-character alphanumeric code. The process then continues to
576. The actions at 572, 574, 576, 578 may be carried out until the number of codes
generated is equal to the number, X, of codes requested by the user. If after the
determination at 572, the response is “Yes”, the process proceeds to 580 to indicate

completion of the code generation process.
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In the techniques disclosed herein, an “async worker” refers to a software program
that runs asynchronously (as opposed to on-demand) and performs a task assigned

to it, for example, generating codes in this case in the disclosed techniques.

The corporate administrator shall be able to generate codes to be distributed to
different groups. Some features relating to code generation may include, but not

limited to the following.

The corporate administrator may be able to generate codes for the current month,
as well as for the next 2 months (i.e., in advance for up to 2 months from the current
month). Since the authorisation or permission code may be valid for a calendar
month; the corporate administrator may need to generate the codes month-by-
month (e.g., codes valid for January, codes valid for February, etc.), but the codes
need not be created during the respective months the codes are to be valid for, but

may be, for example, 2 months in advance of the current real-time month.

The corporate administrator may generate multiple batches of authorisation code.
The maximum number of authorisation codes to be generated for each batch may,
for example, be set at 10,000. Alternatively, lower numbers, e.g., 5,000 may be
preferred. The total maximum number of codes that may be generated per month

may, for example, be set at 10,000.

The corporate administrator shall be able to download the authorisation codes after

the codes have been generated.

The corporate administrator shall be able to revoke a batch of unused authorisation

codes which have been generated (e.g., due to breach or other reasons).

38



WO 2020/122810 PCT/SG2018/050610

10

15

20

25

30

The corporate administrator shall be able to view the authorisation codes generated
for the current month, the next 2 months, as well as the code generation history of

the last 12 months.

If the option of “Mandatory as voucher code” is chosen for trip codes, a tab page of
“Voucher Code” is added to the “Policies” Tab that is part of a Menu available to the
corporate administrator. The corporate administrator may select the “Voucher
Code” page, where the corporate administrator can manage the codes (for example,
see FIGS. 6A and 6B as part of a series of screenshots illustrating the “Voucher Code”
page of the portal for generating authorisation codes, and the process of generating

the authorisation codes, i.e., trip authorisation code (voucher code) flow.

As may be observed in FIG. 6B showing the “Voucher Code” page 660, and by
scrolling through the page 660 (see FIG. 6C), the list of codes may be sorted by code
validation month in a descending order, where each row displays a code generation

batch.

Upon clicking the “Generate New Codes” button 662, a code generation page 664 is
displayed, as shown in FIG. 6D. A number of fields are provided, for example, a
field 666 for the “Issue Month” (or the month in which the codes are valid), a
field 668 for inputting the number of codes to be generated, and a field 670 for
inputting of a description (which is optional). There is also a “Generate Codes”
button 672, which upon clicking, will lead to generation of the codes in accordance

with the request.

To generate a batch of code, the user (or corporate administrator) has to specify the
"Issue Month" in the field 666 and the number of codes to be generated in the
field 668. Referring to FIG. 6E, as a non-limiting example, the month “April, 2018” is
selected for the field 666 from a drop-down menu. Referring to FIG. 6F, as a non-

limiting example, the number of codes to be generated is specified as “3000” in the

39



WO 2020/122810 PCT/SG2018/050610

10

15

20

25

30

field 668. Referring to FIG. 6G, a description of “JKT Sales 1, 2, 3” is provided in the
field 670, as a non-limiting example. Such description may provide, for example, a
form of reference for the corporate administrator. By clicking the “Generate Codes”
button 672, the specified number of codes will be generated for the chosen month.
For this page 664, only the current month and the next (subsequent) 2 months may
be chosen from the drop down list of months in the field 666. The generated codes
shall be valid for all groups which require permission or authorisation codes. Further,

the maximum number of codes per month may be set to be 10,000.

Clicking the “Generate Codes” button 672 of the code generation page 664 brings
the user back to the “Voucher Code” page 660 as shown in FIG. 6H, where a new

row 674 appears for the batch of codes being generated.

If an error occurs during or for the generation of the codes, for example, when the
total number of codes for the month “April, 2018” has been exceeded with the code
generation request being made, an error message (e.g., “Error in code generation!”)

may be shown to the user, as may be seen in FIG. 6l.

If the code generation process is successful, as shown in FIG. 6J, the generated codes
may now be available for download. The generated codes are unique codes listed in
an alphanumeric format, and the document to be downloaded, containing the
codes, may be in the Excel (spreadsheet) format or CSV format. The document may
be shared via various communication channels, e.g., SMS (short message service),

email, etc.

As may be observed in FIG. 6J, the “Voucher Code” page 660 shows a section 676
listing batches of codes that are active, and another section 678 listing batches of
codes that have expired. The expired code batches in the section 678 may be shown
(see FIG. 6]) or hidden (see FIG. 6K) by toggling the button 680. All the previous code

batches may be listed in the “Voucher Code” page 660.
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Filtering may be carried out to show particular code batches of interest. As a non-
limiting example, referring to FIGS. 6L and 6M, the code batches may be filtered
according to the month or range of months in which requests for code generation
were made (“Creation Time”). The month(s) may be selected in the field 682 for
filtering. There are discrepancies in the screenshot corresponding to FIG. 6M in that
(i) batches of codes with a “Creation Time” outside of the filtering range of July 2017
- Nov 2017 are nevertheless shown, and (ii) the difference between the “Issue
Month” (the month in which the codes are valid) and the “Creation Time” for some
code batches is more than 2 months, as the screenshot corresponds to testing
systems and were taken at the time of developing the present techniques, but have
since been adapted according to the present embodiments / techniques disclosed

herein.

Code Download:

The corporate administrator can download the codes generated for each batch
whenever he/she wants. The codes may be downloaded in CSV (Comma-separated
values) format, and the default name of the csv file may be [MMM YYYY]-
[DDMMYYYY-HHmMmmSS].csv. For example, if a batch of codes for April 2018 is
downloaded on 2018-03-27 at 17:03:22, the file name is "Apr 2018 - 27032018-
170322.csv".

A non-limiting example of a CSV file 760 may be as shown in FIG. 7. The header
part 762 of the CSV file 760 may contain information of the code creator, creation
time, valid month, creation note, as well as download time. The main body 764 of
the CSV file 760 may contain 2 columns, where the first column 766 may include the
codes, and the second column 768 may include the corresponding status of each

code.
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Code Revoking:
The corporate administrator may revoke the available codes if needed (e.g., for
reasons of data breach, company policy changes, etc.). The code revoking may be by

batch.

In the trip code list page (i.e., “Voucher Code” page), only the rows which the
number of available codes greater than 0 may be enabled for revoking. To revoke
the codes, the corporate administrator may just click “Revoke” from the “Action”
column (see FIG. 6A). On clicking “Revoke”, a confirmation box may be provided (not
shown). If confirmed, all codes in the “Available” status shall be set to the “Revoked”

status.

Trip Authorisation (or Permission) Code Redemption:

For an employee taking a corporate ride, the employee has to enter the
authorisation code in the corresponding App for booking the corporate ride. For the
groups which require authorisation codes, the trip code field in the App shall be

displayed as “Trip voucher (mandatory)”.

The backend system (including server) checks the validity of the authorisation code
that is inputted, based on the employee group and the code. If the code is invalid,

the employee shall be prevented from booking the corporate ride.

As non-limiting examples, redemption of authorisation codes will now be described
with reference to the flowchart 860 of FIG. 8 and the series of screenshots of an

App 960 of FIGS. 9A to 9D.

At 862, using a communications device with the corresponding App, the employee or
user requiring a corporate ride enters, in the App, the relevant booking details,
e.g., origin (or starting point), destination (or ending point), the type of transport-

related services (e.g., the type of ride-hailing transportation service). At 864. the user
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selects the relevant employee group tag and keys in the 6-character authorisation
code in the “Trip Code field” within the App. Referring to FIGS. 9A and 9B, the
employee may choose “Options” 962 within the App 960 and subsequently tag the
ride (in the “Tag” field 964) to a “group” under the company account, for example,
by clicking on “Personal” 966. As a non-limiting example, as shown in FIG. 9C, the
group “Design” 964a is tagged. The authorisation code (or trip voucher code) may
then be inputted in the “Trip Code” field 968 within the App 960. The employee may
click on “Payment” option 970 and come to a Payment menu 972, as shown in FIG.
9D, to proceed with the booking, where the employee may be able to choose a
payment method from a number of personal payment options 974, or corporate
billing 976 (this option is shown selected in FIG. 9D) to be charged to the company.
Corporate billing 976 only appears if this is enabled for the specific employee, which
enables the employee to charge the cost of the ride direct to the company.

Otherwise, the employee may choose one of the personal payment options 974.

At 866, validation of the authorisation code inputted by the user is carried out. The
authorisation code provided by the user in the mobile App is sent to a “Passenger
APl (Application Programming Interface)” (which refers to a common set of APIs
called by the App), which then passes it to a “Booking Service API” (which refers to
an internal set of APIs that are used to invoke transport booking functions, e.g., book
a ride, cancel a ride, etc.), which will verify with the “Business API” (which refers to
an internal set of APIs that determine, for example, if a ride being booked is a
business ride, if it matches rules set-up by the administrator, etc.) to ensure that the
authorisation or permission code is valid. In this data flow, the authorisation code is
kept as a Unicode (Universal Coded Character Set) string format to ensure there is no

data corruption as it passes through the different systems.

The validation may include one or more of checking whether the code exists,

whether the code belongs to the company which the user is in, whether the code is
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valid for the period or month when the booking is created, and whether code is still

available (i.e., not previously used/redeemed).

If the authorisation code is determined to be invalid, at 868, an error prompt is
provided, where the booking is disallowed. If the authorisation code is found to be
valid, the ride booking may proceed at 870. The process then proceeds to 872 to end

the process.

Once an authorisation code has been used for a corporate ride, the code shall be
redeemed. For the corporate administrator, the redeemed code may appear in a
“trip code field” in “trip statements” (CSV) downloaded from a “Trips Page” within
the online/web portal. For the company employee who used the authorisation code,
the employee may access the online/web portal, search for the trip and click on
“download” to retrieve a ride statement, where the code appears under a “Trip
Code” Field. The company employee may also go to the “History” page of the
employee’s App and find the ride booking. The employee may click on a “tag this
ride” section and may be able to see if there’s a trip code applied in the trip code

field.

In the online/web portal, a report may be generated or provided to the
administrators, where they may be able to see the issued, used, revoked and
available permission codes for each generated batch of authorisation codes. An
administrator is also able to download the authorisation codes for processing in

external systems in CSV format.

During the booking request made by an employee via the corresponding App, a
payment method has to be selected for the ride. Eligible payment methods may
include one or more payments to be made by the company (if available to the

employee) or one or more personal payment methods.
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Database Design:

There may be a number of data fields or records of entities stored in the database
corresponding to the management of the authorisation codes. As shown in FIG. 10,
there may be at least three records. There may be a “Company” data field 1060
having therein data 1060a corresponding to the company ID (identification, e.g., in

the form of numbers) and data 1060b corresponding to the company name.

There may also be a “TripVoucherBatch” data field 1062 where a record of this entity
represents a generation job submitted on the portal, where the company
administrator specifies how many codes to be generated for a selected month. There
may be a plurality of data provided therein, including data 1062a for “id”
(identification) for the “TripVoucherBatch” data field 1062, and a “company_id”
data 1062b that provides a link of the “TripVoucherBatch” data field 1062 to the
“Company” data field 1060. The “id” data 1060a and the “company_id” data 1062b

may contain similar data.

Further, there may be a “TripVoucherCode” data field 1064 where a record of this
entity represents a code that can be used on the App to authorise a single trip. There
may be a plurality of data provided therein, including data 1064a for “id”
(identification) for  the “TripVoucherCode” data field 1064, a
“trip_voucher_batch_id” data 1064b that provides a link of the “TripVoucherBatch”
data field 1062, and a “company_id” data 1064c that provides a link of the
“TripVoucherCode” data field 1064 to the “Company” data field 1060. The “id”
data 1062a and the “trip_voucher_batch_id” data 1064b may contain similar data.
The “id” data 1060a, the “company_id” data 1062b, and the “company_id”

data 1064c may contain similar data.

Each “TripVoucherBatch” record (e.g., 1062) may have many “TripVoucherCode”

records (e.g., 1064) created and linked thereto.
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As described above, there are provided techniques (e.g., including use of an
online/web portal) for managing authorisation codes (or trip voucher codes) in a
corporate setting, where employees may be required to obtain one of such codes in
order to make a booking for an on-demand business ride/trip (e.g., using a ride
hailing platform). When making a booking, the authorisation voucher code is filled in
as part of the booking details, and the validity of the code may be checked before
allowing the booking to proceed, and consequently, the code may be redeemed.
Such authorisation codes effectively act as permission codes. Company policies may
be set to govern management of the authorisation codes, e.g., restrictions in terms
of time, day, vehicle type (or fleet type), location, etc. for the business rides for

booking using the codes.

The techniques may provide one or more of the following:

. Generating authorisation codes (e.g., alphanumeric codes) in batches and up
to 2 months in advance, with codes being valid only for a particular period or
month. An authorisation code or a batch of authorisation codes may be
requested, e.g., via a user interface of a portal, to be generated. An
asynchronous task may be spun off. This task creates one or more immutable
authorisation codes, including an immutable batch of authorisation codes, and
the user interface may be updated with a “Download” link that allows the
generated code(s) to be obtained or downloaded.

. Revoking authorisation codes that have been generated.

. Assigning/distributing the generated authorisation codes to various groups of
employees within a company for use.

. Designating certain employee groups/departments that must obtain
authorisation codes in order to make a booking for a ride.

. Logging/tracking use or redemption of the authorisation codes. The associated
employees using the codes can also be logged. Codes that have been

redeemed cannot be further used.
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. In the event of ride/booking cancellations, allowing the corresponding

authorisation codes to be usable again.

Each generated authorisation code (or trip voucher code) may have no value or no
credit value, and, as such, may serve as a permission code only to authorise a
(business) trip, and the code is also dissociated from the payment mechanism. This is
in contrast to known “100% off promo code” which has a credit value to nullify the
payment charge an end user has to make, effectively making it a zero-fare ride for

the end user.

Each authorisation code is applicable only for a single (business) ride/trip (i.e., one-
time redemption). Accordingly, if an employee requires a return trip, the employee
requires 2 codes, one code for an outbound journey and another code for an

inbound journey.

Authorisation codes are unique to the company for which the codes are generated
for, or the company that generates the codes. This means that only employees of
said company may use and redeem the codes. Company employees need to be
registered before they can take corporate/business rides. While a non-employee
who is not registered may attempt to use such an authorisation code, the code will

not be validated for use/redemption by the non-employee.

It should be appreciated that the techniques may be modified to allow on-demand
generation and digital distribution of the codes by individual employees instead of

the codes being pre-generated in batches (by say, a company administrator).

Custom software was written to generate the “Authorisation (or Trip Voucher)
Codes”, and the management of the mentioned codes. The generated codes are
unique per company that is registered in the system. As each authorisation code is a

one-time permission code, the custom software has to ensure that codes that were
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used (or redeemed) before could not be used again, taking into consideration race
conditions. Also, for situations for ride cancellations and non-allocations, the codes
need to be usable again immediately, and, therefore, the system requires custom

software to be written to ensure the correct behaviour.

It should be appreciated that a corporate or company administrator may be any
employee of the company who may have access to the online/web portal
provided/administered by the code service provider in order to generate the
authorisation codes. As also described above, the corporate administrator may also
be able to set company policies relating to travels via the portal and may be able to

track the status of various past and present authorisation codes, amongst others.

The present techniques may be suitable for companies who have requirements on
strict control on corporate rides. The present techniques may provide one or more of
the following: (i) centralised control of corporate rides, (ii) full control of trip
authorisation code creation and distribution, (iii) spent limit control, and (iv) no
more offline communication for trip authorisation code. With the present
techniques, there may be better control on code usage. Further, the present
techniques may remove the need for the low-productivity and error-prone manual

code generation, and may manage work from the flow.

It will be appreciated that the invention has been described by way of example only.
Various modifications may be made to the techniques described herein without
departing from the spirit and scope of the appended claims. The disclosed
techniques comprise techniques which may be provided in a stand-alone manner, or
in combination with one another. Therefore, features described with respect to one

technique may also be presented in combination with another technique.
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Claims

1. A communications server apparatus for managing authorisation codes for
transport-related services, comprising a processor and a memory, the
communications server apparatus being configured, under control of the processor
to execute instructions in the memory to:
in response to receiving user request data comprising a data field indicative
of a number of authorisation codes to be generated and a data field indicative of a
period for which the authorisation codes are valid,
determine whether a maximum number of authorisation codes predefined
for the period has been exceeded, by comparison of the maximum number with a
total number comprising the number of the authorisation codes to be generated for
the period and, if there are existing authorisation codes previously generated for the
period, a sum number of the existing authorisation codes; and
if the total number is less than or equal to the maximum number, the
communications server apparatus is further configured to generate one or more
code data records comprising:
a period data field having data corresponding to the period for which
the authorisation codes are valid; and
code data fields, wherein a number of the code data fields that is
generated corresponds to the number of the authorisation codes, and
wherein, for each code data field, the communications server apparatus is
further configured to generate a respective authorisation code of the
authorisation codes and data indicative of a status of the respective
authorisation code,
wherein the authorisation codes are devoid of a monetary value and
usable as permission codes for authorising bookings of transport-related
services for payment by a non-human entity, and wherein each authorisation

code is redeemable once; and
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if the total number is more than the maximum number, the communications

server apparatus is further configured to provide an alert to the user.

2. The communications server apparatus as claimed in claim 1, wherein the
communications server apparatus is further configured to generate one or more
travel history data records,
wherein, in response to an authorisation code being redeemed for a
particular transport-related service, the communications server apparatus is further
configured to:
generate, in the one or more travel history data records, a redeemed
code data field comprising the authorisation code that is redeemed;
generate, in the one or more travel history data records, a travel data
field comprising data corresponding to the particular transport-related
service; and
associate the redeemed code data field and the travel data field to

each other.

3. The communications server apparatus as claimed in claim 1 or 2, wherein, for
each authorisation code, in response to a change in the status of the authorisation
code, the communications server apparatus is further configured to update, in the
code data field corresponding to the authorisation code, the data indicative of the

status in accordance with the change.

4, The communications server apparatus as claimed in any one of claims 1 to 3,
wherein the communications server apparatus is further configured to generate one
or more entity data records comprising an entity data field comprising data
corresponding to the non-human entity and further configured to associate the one

or more code data records and the one or more entity data records to each other.
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5. The communications server apparatus as claimed in claim 4, wherein, in
response to receiving user request data comprising a data field indicative of at least
one condition to be imposed on the transport-related services to be used with the
authorisation codes, the communications server apparatus is further configured to
generate, in the one or more entity data records, a condition data field comprising

data corresponding to the at least one condition.

6. The communications server apparatus as claimed in any one of claims 1 to 5,

wherein the transport-related services comprise ride-hailing transportation services.

7. A method, performed in a communications server apparatus for managing
authorisation codes for transport-related services, the method comprising, under
control of a processor of the communications server apparatus:
in response to receiving user request data comprising a data field indicative
of a number of authorisation codes to be generated and a data field indicative of a
period for which the authorisation codes are valid,
determining whether a maximum number of authorisation codes predefined
for the period has been exceeded, by comparison of the maximum number with a
total number comprising the number of the authorisation codes to be generated for
the period and, if there are existing authorisation codes previously generated for the
period, a sum number of the existing authorisation codes; and
if the total number is less than or equal to the maximum number, the
method further comprises generating one or more code data records comprising:
a period data field having data corresponding to the period for which
the authorisation codes are valid; and
code data fields, wherein a number of the code data fields that is
generated corresponds to the number of the authorisation codes, and
wherein, for each code data field, the method further comprises generating a
respective authorisation code of the authorisation codes and data indicative

of a status of the respective authorisation code,
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wherein the authorisation codes are devoid of a monetary value and
usable as permission codes for authorising bookings of transport-related
services for payment by a non-human entity, and wherein each
authorisation code is redeemable once; and
if the total number is more than the maximum number, the method further

comprises providing an alert to the user.

8. The method as claimed in claim 7, further comprising:
generating one or more travel history data records,
wherein, in response to an authorisation code being redeemed for a
particular transport-related service, the method further comprises:
generating, in the one or more travel history data records, a
redeemed code data field comprising the authorisation code that is
redeemed;
generating, in the one or more travel history data records, a travel
data field comprising data corresponding to the particular transport-related
service; and
associating the redeemed code data field and the travel data field to

each other.

9. The method as claimed in claim 7 or 8, further comprising, for each
authorisation code, in response to a change in the status of the authorisation code,
updating, in the code data field corresponding to the authorisation code, the data

indicative of the status in accordance with the change.

10. The method as claimed in any one of claims 7 to 9, further comprising:
generating one or more entity data records comprising an entity data field
comprising data corresponding to the non-human entity; and
associating the one or more code data records and the one or more entity

data records to each other.
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11. The method as claimed in claim 10, further comprising, in response to
receiving user request data comprising a data field indicative of at least one
condition to be imposed on the transport-related services to be used with the
authorisation codes, generating, in the one or more entity data records, a condition

data field comprising data corresponding to the at least one condition.

12. The method as claimed in any one of claims 7 to 11, wherein the transport-

related services comprise ride-hailing transportation services.

13. A communications server apparatus for processing an authorisation code
provided by a user making a request for booking of a transport-related service,
comprising a processor and a memory, the communications server apparatus being
configured, under control of the processor to execute instructions in the memory to:
in response to receiving user request data comprising a data field indicative
of the provided authorisation code, data indicative of the user and data indicative of
a non-human unit,
determine validity of the provided authorisation code against data stored in
the communications server apparatus, wherein the data comprise:
first data corresponding to a non-human entity and corresponding
persons associated with the non-human entity;
second data corresponding to authorisation codes generated for the
non-human entity and corresponding status of the generated authorisation
codes; and
third data corresponding to corresponding periods for which the
generated authorisation codes are valid;
wherein an authorisation code that is determined to be valid is devoid of a
monetary value and acts as a permission code for authorising payment by the non-

human entity;
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if the provided authorisation code is determined to be valid in relation to the
first data in that the non-human unit matches the non-human entity and the user is
a person associated with the non-human entity, the second data in that the provided
authorisation code matches a generated authorisation code for the non-human
entity and the corresponding status is indicative that the matched generated
authorisation code is redeemable, and the third data in that the period for which the
matched generated authorisation code is valid matches the period in which the
request is made, the communications server apparatus is further configured to
generate a booking of the transport-related service for payment by the non-human
entity, wherein the matched generated authorisation code is redeemable once; and

if the provided authorisation code is determined to be invalid in relation to at
least one of the first, second, or third data, the communications server apparatus is
further configured to provide an alert to the user without booking of the transport-

related service.

14. A method, performed in a communications server apparatus for processing
an authorisation code provided by a user making a request for booking of a
transport-related service, the method comprising, under control of a processor of
the communications server apparatus:
in response to receiving user request data comprising a data field indicative
of the provided authorisation code, data indicative of the user and data indicative of
a non-human unit,
determining validity of the provided authorisation code against data stored in
the communications server apparatus, wherein the data comprise:
first data corresponding to a non-human entity and corresponding
persons associated with the non-human entity;
second data corresponding to authorisation codes generated for the
non-human entity and corresponding status of the generated authorisation

codes; and
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third data corresponding to corresponding periods for which the

generated authorisation codes are valid;

wherein an authorisation code that is determined to be valid is devoid of a
monetary value and acts as a permission code for authorising payment by the non-
human entity;

if the provided authorisation code is determined to be valid in relation to the
first data in that the non-human unit matches the non-human entity and the user is
a person associated with the non-human entity, the second data in that the provided
authorisation code matches a generated authorisation code for the non-human
entity and the corresponding status is indicative that the matched generated
authorisation code is redeemable, and the third data in that the period for which the
matched generated authorisation code is valid matches the period in which the
request is made, the method further comprises generating a booking of the
transport-related service for payment by the non-human entity, wherein the
matched generated authorisation code is redeemable once; and

if the provided authorisation code is determined to be invalid in relation to at
least one of the first, second, or third data, the method further comprises providing

an alert to the user without booking of the transport-related service.

15. A communications device for managing a request for booking of a transport-
related service, comprising a processor and a memory, the communications device
being configured, under control of the processor, to execute instructions in the
memory to:

in response to receiving user request data comprising a data field indicative
of an origin location, a data field indicative of a destination location, and a data field
indicative of an authorisation code for the transport-related service,

generate data corresponding to the origin location, the destination location,
the authorisation code and the user making the request, wherein the authorisation

code is devoid of a monetary value and usable as a permission code for authorising
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booking of the transport-related service for payment by a non-human entity, and is
redeemable once; and
transmit the data to a communications server apparatus for processing for

booking of the transport-related service.

16. A method, performed in a communications device for managing a request for
booking of a transport-related service, the method comprising, under control of a
processor of the communications device:

in response to receiving user request data comprising a data field indicative
of an origin location, a data field indicative of a destination location, and a data field
indicative of an authorisation code for the transport-related service,

generating data corresponding to the origin location, the destination
location, the authorisation code and the user making the request, wherein the
authorisation code is devoid of a monetary value and usable as a permission code for
authorising booking of the transport-related service for payment by a non-human
entity, and is redeemable once; and

transmitting the data to a communications server apparatus for processing

for booking of the transport-related service.

17. A computer program or a computer program product comprising instructions

for implementing the method as claimed in any one of claims 7 to 12, 14 and 16.

18. A non-transitory storage medium storing instructions, which when executed
by a processor cause the processor to perform the method as claimed in any one of

claim 7 to 12, 14 and 16.

19. A communications system for managing authorisation codes for transport-

related services, comprising a communications server apparatus, at least one user

communications device and communications network equipment operable for the
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communications server apparatus and the at least one user communications device
to establish communication with each other therethrough,
wherein the at least one user communications device comprises a first
processor and a first memory, the at least one user communications device being
configured, under control of the first processor, to execute first instructions in the
first memory to:
in response to receiving first request data comprising a data field indicative of
a number of authorisation codes to be generated and a data field indicative of a
period for which the authorisation codes are valid,
generate data corresponding to the number of authorisation codes
and the period; and
transmit the data for receipt by the communications server apparatus
for processing; and
wherein the communications server apparatus comprises a second processor
and a second memory, the communications server apparatus being configured,
under control of the second processor, to execute second instructions in the second
memory to:
in response to receiving second request data indicative of the data
transmitted by the at least one user communications device,
determine whether a maximum number of authorisation codes
predefined for the period has been exceeded, by comparison of the
maximum number with a total number comprising the number of the
authorisation codes to be generated for the period and, if there are existing
authorisation codes previously generated for the period, a sum number of
the existing authorisation codes; and
if the total number is less than or equal to the maximum number, the
communications server apparatus is further configured to generate one or
more code data records comprising:
a period data field having data corresponding to the period for

which the authorisation codes are valid; and
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code data fields, wherein a number of the code data fields that is
generated corresponds to the number of the authorisation codes, and
wherein, for each code data field, the communications server
apparatus is further configured to generate a respective authorisation
code of the authorisation codes and data indicative of a status of the
respective authorisation code, wherein the authorisation codes are
devoid of a monetary value and usable as permission codes for
authorising bookings of transport-related services for payment by a
non-human entity, and wherein each authorisation code is
redeemable once; and
transmit, for receipt by the at least one user communications
device, data corresponding to the period, data corresponding to the
authorisation codes and data indicative of the status corresponding to
the authorisation codes; and
if the total number is more than the maximum number, the
communications server apparatus is further configured to provide, for receipt

by the at least one user communications device, an alert to the user.

20. A communications system for managing a request for booking of a transport-
related service, comprising a communications server apparatus, at least one user
communications device and communications network equipment operable for the
communications server apparatus and the at least one user communications device
to establish communication with each other therethrough,

wherein the at least one user communications device comprises a first
processor and a first memory, the at least one user communications device being
configured, under control of the first processor, to execute first instructions in the
first memory to:

in response to receiving user request data comprising a data field indicative
of an origin location, a data field indicative of a destination location, and a data field

indicative of an authorisation code provided for the transport-related service,
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generate data corresponding to the origin location, the destination
location, the provided authorisation code, the user making the request,
wherein the data further comprises additional data indicative of a non-
human unit, wherein a valid authorisation code is devoid of a monetary value
and is usable as a permission code for authorising booking of the transport-
related service for payment by a non-human entity, and is redeemable once;
and
transmit the data for receipt by the communications server apparatus
for processing for booking of the transport-related service; and
wherein the communications server apparatus comprises a second processor
and a second memory, the communications server apparatus being configured,
under control of the second processor, to execute second instructions in the second
memory to:
in response to receiving second request data indicative of the data
transmitted by the at least one user communications device,
determine validity of the provided authorisation code against data stored in
the communications server apparatus, wherein the stored data comprise:
first data corresponding to the non-human entity and corresponding
persons associated with the non-human entity;
second data corresponding to authorisation codes generated for the
non-human entity and corresponding status of the generated authorisation
codes; and
third data corresponding to corresponding periods for which the
generated authorisation codes are valid;
if the provided authorisation code is determined to be valid in relation to the
first data in that the non-human unit matches the non-human entity and the user is
a person associated with the non-human entity, the second data in that the provided
authorisation code matches a generated authorisation code for the non-human
entity and the corresponding status is indicative that the matched generated

authorisation code is redeemable, and the third data in that the period for which the
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matched generated authorisation code is valid matches the period in which the
request is made, the communications server apparatus is further configured to
generate a booking of the transport-related service for payment by the non-human
entity, wherein the matched generated authorisation code is redeemable once, and
further configured to transmit data indicative of the booking for receipt by the at
least one user communications device; and

if the provided authorisation code is determined to be invalid in relation to at
least one of the first, second, or third data, the communications server apparatus is
further configured to provide, for receipt by the at least one user communications

device, an alert to the user without booking of the transport-related service.
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