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(57) Abstract: A load dispersion method for vehicle telematics mes-
saging comprises generating variable retry delay periods for resend-
ing tfailed messages. The method comprises maintaining a count of
failed send attempts for individual telematics messages so as to gen-
erate a count parameter; generating an interim retry delay parameter
by inputting the count parameter into an exponential function; gen-
erating a final retry delay parameter by selecting a random number
between a delay lower threshold parameter and the interim retry de-
lay parameter; using the final retry delay parameter to determine a
retry delay period for resending said failed message. In some embod-
iments, the method additionally comprises determining a quality of
service category of the failed message and varying the parameters
used in generating the retry delay periods in response.
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VEHICLE TELEMATICS MESSAGING

TECHNICAL FIELD

The present disclosure relates to vehicle telematics messaging. Aspects of the invention
relate to a load dispersion method for vehicle telematics messaging, a load dispersion
controller for a vehicle telematics unit, a telematics unit for a vehicle, a vehicle comprising a

telematics unit, and a vehicle telematics system.

BACKGROUND

Many modern vehicles incorporate telematics units. Such units are operable to collect
information from multiple vehicle systems indicative of the condition and/or performance of
said systems. Many telematics units are operable to send telematics message containing
said information to an external vehicle telematics server. Messages received by the
telematics server can be logged and analysed to enable monitoring of the condition and/or

performance of vehicles.

Telemetry data messages are generated during vehicle operation. Accordingly, there are
distinct increases in message activity during peak commuting hours when more vehicles are
in use. Accordingly, vehicle telematics servers need to take account of peak message
demand. One option is to provide a vehicle telematics server with sufficient bandwidth to
accommodate peak message demand. This minimises message processing delays but
increases expense. Additionally, it is relatively inefficient as most of the bandwidth is unused
outside peak times.

An alternative option is to provide more limited vehicle telematics server bandwidth where, in
order to avoid loss of service during demand peaks, each telematics unit is operable to
implement a basic resend strategy in the event that message delivery fails. The presently
known resend strategy is a constant delay retry strategy, which entails resending a failed
message after a fixed retry delay period (say 10 seconds). In the event that delivery fails
again, message sending is retried after the fixed retry delay period. This strategy does allow
the telematics server to operate despite having insufficient bandwidth to accommodate all
messages during demand peaks and is less expensive than matching server bandwidth to
peak demand. Nevertheless, this load dispersion strategy is limited in its ability to distribute
messaging demands exceeding bandwidth. In prolonged periods of messaging demand
exceeding bandwidth, a combination of messages resent on multiple occasions and new

messages generate an avalanche effect leading to long delays in processing messages.
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It is an aim of the present invention to address disadvantages associated with the prior art.

SUMMARY OF THE INVENTION
Aspects of the invention are defined in the appended claims.

Aspects and embodiments of the invention provide a load dispersion method for vehicle
telematics messaging, a load dispersion controller for a vehicle telematics unit, a telematics
unit for a vehicle, a vehicle comprising a telematics unit, and a vehicle telematics system as

claimed in the appended claims.

According to an aspect of the invention, there is provided a load dispersion method for
messaging, the method comprising: maintaining a count of failed send attempts for individual
messages so as to generate a count parameter; selecting a retry delay period randomly from
a range of possible retry delay periods that increases with the count parameter.

As a result of the above selection of retry delay periods from an increasing range, resend
attempts for failed messages are dispersed over a longer period than in the known constant
delay retry strategy. This allows for continued operation of a telematics system with a given
bandwidth at higher demand peaks than is possible using the known constant delay retry
strategy.

In some embodiments the above method may be applied to vehicle telematics messaging.

According to another aspect of the invention, there is provided a load dispersion method for
messaging, the method comprising: maintaining a count of failed send attempts for individual
messages so as to generate a count parameter; generating an interim retry delay parameter
by inputting the count parameter into an exponential function; generating a final retry delay
parameter between a delay lower threshold parameter and the interim retry delay parameter;
and using the final retry delay parameter to determine a retry delay period for resending said
failed message. The count of failed send attempts for a message is periodically reset after a
threshold count value is exceeded.

In this method the retry delay period is randomly selected from within a range that increases
exponentially with the count of failed send attempts for each individual message. As a result
resend attempts for failed messages are dispersed over a longer period than in the known
constant delay retry strategy. This allows for continued operation of a telematics system with
a given bandwidth at higher demand peaks than is possible using the known constant delay
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retry strategy. Additionally, for data with high importance or priority, resetting the count
parameter allows the corresponding message to be reprioritised relatively quickly, by
causing the message retry delay to be, statistically, much likelier to be lower.

In some embodiments the above method may be applied to vehicle telematics messaging.

In some embodiments, the method may include determining a quality of service category of
a failed message. The quality of service category may be determined by a look up based on
an identifier code within the message. Determining the quality of service category allows
variation in the priority accorded to resending message. For example, this can enable
messages in higher quality of service categories to be the subject of earlier or more frequent
resend attempts. In some embodiments, the method may include resending messages in the
highest quality of service category after a fixed retry delay period and resending messages
in lower quality of service categories after a retry delay period determined by the final retry
delay parameter.

The exponential function may be any suitable function whereby the rate of growth of the
output is directly proportional to the value of the output. In particular, the exponential function
may be based upon the natural exponential function.

In some embodiments, generating the interim retry delay parameter may include calculating
the sum of the output of the exponential function and an interim threshold parameter. The
interim threshold parameter may be a constant. The summing of the exponential function
and the interim threshold parameter ensures that the interim retry delay parameter is greater
than a minimum value. Accordingly, the final delay parameter and hence the retry delay
period will also exceed a minimum value. The interim threshold parameter may vary for
messages in different quality of service categories. For example, this can enable longer

minimum retry delay periods for messages in lower quality of service categories.

In some embodiments, the count parameter may be equal to the count of failed send
attempts for a message. In other embodiments, the count parameter may be equal to the
modulus of the count of failed send attempts for a message with respect to a threshold count
value. In this manner, an upper limit is placed upon the interim delay parameter and hence
upon the maximum retry delay period. The threshold count value may vary for messages in
different quality of service categories. For example, this would enable shorter maximum retry
delay periods for messages in higher quality of service categories.
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In some embodiments, the delay lower threshold parameter may have a fixed value. In other
embodiments, the delay lower threshold parameter may vary for messages in different
quality of service categories. For example, this would enable shorter minimum retry delay
periods for messages in higher quality of service categories. In some embodiments, the
delay lower threshold parameter may be zero.

In some embodiments, the final retry delay parameter may be generated by selecting a
random number between a delay lower threshold parameter and the interim retry delay
parameter. In some embodiments, the final retry delay parameter may be equal to the
selected random number. In other embodiments, the final retry delay parameter may be
equal to the sum of the selected random number and an offset parameter. The summing of
the selected random number and the offset parameter ensures that the final retry delay
parameter is greater than a minimum value. Accordingly, the retry delay period will also
exceed a minimum value. The offset parameter may vary for messages in different quality of
service categories. For example, this can enable longer minimum retry delay periods for

messages in lower quality of service categories.

In some embodiments, the numerical value of the final retry delay parameter may directly
equal the numerical value of the retry delay period. In other embodiments, the numerical
value of the final retry delay parameter may be converted to the numerical value of the retry
delay period by use of a suitable scale factor.

According to yet another aspect of the invention, there is provided a load dispersion
controller for messaging, the load dispersion controller comprising: means for counting
operable to maintain a count of failed send attempts for individual messages and thereby
generate a count parameter; means for generating a final retry delay period by selecting a
retry delay period from a range of possible retry delay periods that increases with the count
parameter. The means for counting is operable to reset periodically the count of failed send
attempts for a message after a threshold count value is exceeded.

As a result of the above selection of retry delay periods from an increasing range, resend
attempts for failed messages are dispersed over a longer period than in the known constant
delay retry strategy. This allows for continued operation of a telematics system with a given
bandwidth at higher demand peaks than is possible using the known constant delay retry
strategy. Additionally, for data with high importance or priority, resetting the count parameter
allows the corresponding message to be reprioritised relatively quickly, by causing the
message retry delay to be, statistically, much likelier to be lower.
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In some embodiments the above load dispersion controller may be a load dispersion

controller for vehicle telematics messaging.

According to another aspect of the invention, there is provided a load dispersion controller
for a messaging unit, the load dispersion controller comprising: means for counting operable
to maintain a count of failed send attempts for individual messages and thereby generate a
count parameter; means for generating an interim retry delay parameter operable to
generate an interim retry delay parameter by inputting the count parameter into an
exponential function; means for generating a final retry delay parameter operable to
generate a final retry delay parameter between a delay lower threshold parameter and the
interim retry delay parameter; and means for timing operable to delay the resending of said
failed messages for a retry delay period determined by the final retry delay parameter. The
means for counting is operable to reset periodically the count of failed send attempts for a
message after a threshold count value is exceeded.

The above load dispersion controller is thus operable to provide a retry delay period
randomly selected from a range that increases exponentially with the count of failed send
attempts for each individual message. As a result resend attempts for failed messages are
dispersed over a longer period than in the known constant delay retry strategy. This allows
for continued operation of a telematics system with a given bandwidth at higher demand
peaks than is possible using the known constant delay retry strategy. Additionally, for data
with high importance or priority, resetting the count parameter allows the corresponding
message to be reprioritised relatively quickly, by causing the message retry delay to be,
statistically, much likelier to be lower.

In some embodiments the above load dispersion controller may be a load dispersion

controller for vehicle telematics messaging.

A system for as described above, wherein:

said load dispersion controller comprises an electronic processor having an electrical
input for receiving details of failed message attempts; and

an electronic memory device electrically coupled to the electronic processor having
instructions stored therein;
said load dispersion controller comprises the processor being configured to access the
memory device and execute the instructions stored therein such that it is operable to:
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maintain a count of failed send attempts for individual messages and thereby generate a
count parameter; generate an interim retry delay parameter by inputting the count into an
exponential function; generate a final retry delay parameter between a delay lower threshold
parameter and the final retry delay parameter; and delay the resending of said failed
messages for a retry delay period determined by the final retry delay parameter. The means
for counting is operable to reset periodically the count of failed send attempts for a message
after a threshold count value is exceeded.

In some embodiments, the load dispersion controller may comprise means for determining
the quality of service category of a failed message. The means for determining the quality of
service category of a failed message may be operable to determine the quality of service
category of the failed message by a look up based on an identifier code within the message.
Determining the quality of service category allows variation in the priority accorded to
resending message. For example, this can enable messages in higher quality of service
categories to be the subject of earlier or more frequent resend attempts. In some
embodiments, the means for timing may be operable in dependence on a determination by
the means for determining the quality of service category of a failed message that a failed
message is in the highest quality of service category to resend the message after a fixed
retry delay period and operable in dependence on a determination by the means for
determining the quality of service category of a failed message that a failed message is in a
lower quality of service category to resend the message after a retry delay period
determined by the final retry delay parameter.

A system for as described above, wherein:

Said means for determining the quality of service category of a failed message
comprises an electronic processor having an electrical input for receiving details of an
identifier code within the message; and

an electronic memory device electrically coupled to the electronic processor having
instructions stored therein;
said means for determining the quality of service category of a failed message comprises the
processor being configured to access the memory device and execute the instructions
stored therein such that it is operable to: determine the quality of service category of the
failed message by a look up based on an identifier code within the message.

In some embodiments, the means for generating an interim retry delay parameter may be
operable to calculate the sum of the output of the exponential function and an interim
threshold parameter. The interim threshold parameter may be a constant. The summing of
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the exponential function and the interim threshold parameter ensures that the interim retry
delay parameter is greater than a minimum value. Accordingly, the final delay parameter and
hence the retry delay period will also exceed a minimum value. The means for generating an
interim retry delay parameter may be operable to vary the threshold parameter for messages
in different quality of service categories. For example, this can enable longer minimum retry

delay periods for messages in lower quality of service categories.

The means for counting may be operable to generate the count parameter by looking up the
value of the count of failed send attempts for a message. In some embodiments, the means
for counting may be operable to periodically reset the count of failed send attempts for a
message after a threshold count value is exceeded. In other embodiments, the means for
counting may be operable to generate the count parameter by calculating the modulus of the
count of failed send attempts for a message with respect to a threshold count value. In this
manner, an upper limit is placed upon the interim delay parameter and hence upon the
maximum retry delay period. The means for counting may be operable to vary the threshold
count value for messages in different quality of service categories. For example, this would
enable shorter maximum retry delay periods for messages in higher quality of service
categories.

In some embodiments, the means for generating a final retry delay parameter may be
operable to use a fixed value of the delay lower threshold parameter. In other embodiments,
the means for generating a final retry delay parameter may be operable to vary the value of
the delay lower threshold parameter for messages in different quality of service categories.
For example, this would enable shorter minimum retry delay periods for messages in higher
quality of service categories.

In some embodiments, the means for generating a final retry delay parameter may be
operable to generate a final retry delay period by selecting a retry delay period randomly
from a range of possible retry delay periods that increases with the count parameter. In
some embodiments, the means for generating a final retry delay parameter may be operable
to calculate the final retry delay parameter as equal to the selected random number. In other
embodiments, the means for generating a final retry delay parameter may be operable to
calculate the final retry generating parameter by summing of the selected random number
and an offset parameter. The summing of the selected random number and the offset
parameter ensures that the final retry delay parameter is greater than a minimum value.
Accordingly, the retry delay period will also exceed a minimum value. The means for
generating a final retry delay parameter may be operable to vary the offset parameter for
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messages in different quality of service categories. For example, this can enable longer

minimum retry delay periods for messages in lower quality of service categories.

In some embodiments, the means for timing may be operable such that the numerical value
of the final retry delay parameter directly equals the numerical value of the retry delay
period. In other embodiments, the means for timing may be operable such that the numerical
value of the final retry delay parameter may be converted to the numerical value of the retry
delay period by use of a suitable scale factor.

According to a further aspect of the invention, there is provided a vehicle telematics unit
comprising a load dispersion controller in accordance with the preceding aspect of the

invention.

The vehicle telematics unit may comprise means for receiving signals from one or more
vehicle systems indicative of the state of said systems. The vehicle telematics unit may
comprise means for message generation operable in dependence on the received signals to

generate telematics messages for transmission.

A system for as described above, wherein:

said vehicle telematics unit comprises an electronic processor having an electrical
input for receiving said signals indicative of the state of said vehicle systems; and

an electronic memory device electrically coupled to the electronic processor having
instructions stored therein;

said means for message generation comprises the processor being configured to
access the memory device and execute the instructions stored therein such that it is
operable to: receive said signals indicative of the state of vehicle systems and generate
telematics messages in dependence thereon.

The vehicle telematics unit may comprise a communication unit operable to enable the

sending of telematics messages to an external vehicle telematics server.

The vehicle telematics unit may comprise means for storing messages waiting to be sent by
the communication unit. The means for storing message may be operable to store both new
messages waiting to be sent by the communication unit and failed messages waiting to be
resent by the communication unit. The means for storing messages may be an electronic

memory device.
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According to another further aspect of the invention, there is provided a vehicle comprising a
vehicle telematics unit according to the preceding aspect of the invention.

The vehicle may comprise a motor vehicle. The vehicle may comprise a road vehicle. The
vehicle may be a car.

According to a still further aspect of the invention, there is provided a vehicle telematics
system comprising: one or more vehicle telematics units according to the preceding aspect
of the invention; and a vehicle telematics server operable to receive telematics messages

from the vehicle telematics unit.

Within the scope of this application it is expressly intended that the various aspects,
embodiments, examples and alternatives set out in the preceding paragraphs, in the claims
and/or in the following description and drawings, and in particular the individual features
thereof, may be taken independently or in any combination. That is, all embodiments and/or
features of any embodiment can be combined in any way and/or combination, unless such
features are incompatible. The applicant reserves the right to change any originally filed
claim or file any new claim accordingly, including the right to amend any originally filed claim
to depend from and/or incorporate any feature of any other claim although not originally

claimed in that manner.

BRIEF DESCRIPTION OF THE DRAWINGS
One or more embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings, in which:

Figure 1 is a schematic diagram of an embodiment of a vehicle telematics system in

accordance with an embodiment of the invention;

Figure 2 is a schematic diagram of an embodiment of a vehicle telematics unit in

accordance with an embodiment of the invention;

Figure 3 is a schematic diagram of an embodiment of a load dispersion controller for a

vehicle telematics unit in accordance with an embodiment of the invention;

Figure 4 shows a graph illustrating how the maximum value of the count parameter
may be limited;
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Figure 5 is a flowchart describing a load dispersion method;

Figure 6 is a schematic flow diagram illustrating the operation of load dispersion
method for vehicle telematics messaging in accordance with an embodiment

of the invention;

Figure 7 is a schematic comparison of the retry delay period generated by a load
dispersion method for vehicle telematics messaging in accordance with an
embodiment of the invention and the linear retry strategy of the prior art; and

Figure 8 is a schematic comparison of the average message processing time resulting
from a retry delay period generated by a load dispersion method for vehicle
telematics messaging in accordance with an embodiment of the invention and

the linear retry strategy of the prior art.

DETAILED DESCRIPTION

Figure 1 illustrates schematically a vehicle telematics system 1, operable to provide
telematics monitoring services to a plurality of vehicles V1-VN. In the system 1, each vehicle
V1-VN is fitted with a telematics unit 10. Each telematics unit 10 is operable to generate
telematics messages indicative of the state of one or more vehicle systems (see figure 2).
Telematics messages are sent over a wireless data connection, such as a cellular data
network 3 to a vehicle telematics server 4. Received messages can be monitored and
analysed by the service provider 5 as desired or required.

Turning now to figure 2, the telematics unit 10 comprises means 11 in the form of an
electronic processor for receiving signals from one or more vehicle systems 9 indicative of
the state of said systems 9. In dependence on the received signals, a means for message
generation 12 is operable to generate telematics messages to be sent to the vehicle
telematics server 4. The means for message generation may be in the form of an electronic
processor which may be separate to or part of the processor embodying the means 11 for
receiving signals from one or more vehicle systems. The messages are sent to the vehicle
telematics server 4 by a communication unit 13, the communication unit being adapted to
send messages via a suitable data connection. Optionally, the vehicle telematics unit 10 may
also comprise means 14, such as an electronic memory device, operable to store messages

waiting to be sent by the communication unit 13 and failed messages waiting to be resent by

10
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the communication unit 13. In order to provide for the event that attempts to send message
fail, the vehicle telematics unit 10 is provided with a load dispersion controller 20.

The load dispersion controller 20 is operable to control the timing of attempts to resend
messages. In particular, the load dispersion controller 20 is operable to determine a variable
retry delay period for each failed message randomly selected from a range that, in an
embodiment of the invention, increases exponentially with the count of failed send attempts
for each individual message. This disperses resend attempts for failed messages over a
longer period than in the known constant delay retry strategy and thus allows for continued
operation of a telematics system with a given bandwidth.

Turning to figure 3, the load dispersion controller 20 comprises means for counting 21,
means for generating an interim retry delay parameter 22, means for generating a final retry
delay parameter 23, and means for timing 24. Each of the means for counting 21, means for
generating an interim retry delay parameter 22, means for generating a final retry delay
parameter 23 and means for timing 24 can be embodied by an individual electronic
processor. Alternatively, each may be embodied by single electronic processor.

The means for counting 21 is operable to maintain a count of failed send attempts for
individual telematics messages. This count value is used to generate a count parameter. In
turn, the count parameter is used to vary the retry delay period for attempting to resend the
failed message. The means for counting 21 is operable to generate the count parameter by
calculating the modulus of the count of failed send attempts for a message with respect to a
threshold count value. This limits the maximum value of the count parameter. In alternative
embodiments, it is possible for the count parameter to equal the count of failed send
attempts for a message. In either case, the maximum value of the count parameter may be

limited by periodically resetting the count value after the threshold count value is exceeded.

The means for generating an interim retry delay parameter 22 is operable to generate an
interim retry delay parameter for use in determining the retry delay period. The interim retry
delay parameter is generated by inputting the count parameter into an exponential function.
The interim retry delay parameter thus increases in value exponentially with an increase in

the count parameter.

Optionally, the means for generating an interim retry delay parameter 22 is additionally
operable to sum the output of the exponential function and an interim threshold parameter to

11
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generate the interim retry delay parameter. The benefit of such summing is that the interim
retry delay parameter does not drop below a desired minimum value.

The means for generating a final retry delay parameter 23 is operable to generate a final
retry delay for use in determining the retry delay period. The final retry delay parameter is
generated by selecting a random number between a delay lower threshold parameter and
the interim retry delay parameter. The final retry delay parameter may be equal to the
selected random number or may be equal to the sum of the selected random number and an

offset parameter.

The means for timing 24 is operable to control the delay the resending of said failed
messages in dependence on the generated final retry delay parameter. In one embodiment,
the means for timing 24 is operable to determine a retry delay period equal to the numerical
value of the generated final retry delay parameter. Optionally, there may be a different scale
factor used to generate the retry delay period from the numerical value of the generated final
retry delay parameter.

Optionally, as is shown in figure 3, the load dispersion controller may also comprise a means
for determining the quality of service category of a failed message 25. The determination of
the quality of service category of the failed message can be achieved by a look up based on
an identifier code within the failed message. The means for determining the quality of service
category of a failed message 25 may be embodied by a dedicated electronic processor or
may be embodied in an electronic processor configured to implement any one or more of the
means for counting 21, means for generating an interim retry delay parameter 22, means for

generating a final retry delay parameter 23, and means for timing 24.

Figure 4 shows a graph illustrating how the maximum value of the count parameter may be
limited by periodically resetting the count value after the threshold count value is exceeded,
for situations where different threshold count values are used for messages in different
quality of service categories. In other words, in dependence on the determination of the
quality of service category, it is possible to provide variation in the priority accorded to
resending individual messages. In this example embodiment, the means for counting 21 is
operable in dependence on the means for determining the quality of service category of a
failed message 25 to vary the threshold count value at which the count of failed send
attempts for a message is reset.

12
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Looking at figure 4, the unbroken lines represent a threshold count value of 3 for a best
quality of service level category message, so that after 3 failed attempts to send the
message, the count parameter is reset. This effectively shortens a delay period for sending
the message on the fourth attempt, and so gives higher priority to this message. This lower
threshold count value represents a best quality of service, and can be used for critical
messages. In figure 4, the longest wait allowed before the count threshold value for critical
messages reset is 8 units of time, but that is merely an illustration, and the exact time will
need to be evaluated based on each application.

The dashed lines represent a threshold count value of 5 for a medium quality of service level
category message, so that after 5 failed attempts to send the message, the count parameter
is reset. This effectively shortens a delay period for sending the message on the sixth
attempt when compared with no resetting, and so at that time gives higher priority to this
message, allowing the message effectively to rise up the hierarchy of priorities. This
medium threshold count value represents a medium quality of service, and can be used for
live data, or real-time data, messages. In figure 4, the longest wait allowed before the count
threshold value for medium priority messages reset is 32 units of time, but that is merely an
illustration, and the exact time will need to be evaluated based on each application.

The dotted and dashed lines represent a threshold count value of 8 for a lowest quality of
service level category message, so that after 8 failed attempts to send the message, the
count parameter is reset. This effectively shortens a delay period for sending the message
on the fourth attempt when compared with no resetting, and so gives higher priority to this
message. This lowest threshold count value represents a lowest quality of service, and can
be used for logging messages. In figure 4, the longest wait allowed before the count
threshold value for logging messages reset is 256 units of time, but that is merely an
illustration, and the exact time will need to be evaluated based on each application.

Figure 4 shows an exponential curve, but this is merely an illustration because the actual
delay parameter between message resends will vary between gradually increasing time

windows.

In one variation, the means for counting is operable to reset the threshold count value for
messages in all but the lowest quality of service category.

Figure 5 is a flowchart describing a load dispersion method 500.
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The method comprises:

At step S510: maintaining a count of failed send attempts for individual messages so as to

generate a count parameter.

At step S520: generating an interim retry delay parameter by inputting the count parameter

into a non-linear function.

At step S530: generating a final retry delay parameter between a delay lower threshold
parameter and the interim retry delay parameter.

At step S540: using the final retry delay parameter to determine a retry delay period for
resending said failed message.

At step S550: periodically resetting the count parameter after a threshold count value is
exceeded.

In another example, the means for generating an interim retry delay parameter 22 is
operable in dependence on the means for determining the quality of service category of a
failed message 25 to vary the interim threshold parameter summed together with the
exponential function of the count. In a further example, the means for generating a final retry
delay parameter 23 is operable in dependence on the means for determining the quality of
service category of a failed message 25 to vary the delay lower threshold parameter.

Turning now to figure 6, the load dispersion method implemented by the load dispersion
controller 20 is illustrated schematically. As described above, load dispersion is achieved by
calculating an appropriate retry delay period.

At S1, the quality of service category of the message is determined. If at S1 the message is
determined to be in a low quality of service category, the means for counting 21 is operable
to determine the count of failed send attempts for the message at S2. Subsequently, the
means for counting 21 is operable to generate the count parameter by calculating the
modulus of the count with respect to a threshold count value at S3. The threshold count
value is fixed for a given quality of service category but may vary between quality of service
categories.
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At S4, the interim delay parameter generating means 22 is operable to input the count
parameter into an exponential function. In some embodiments, the output of the exponential

function may be used directly as the interim delay parameter.

In the embodiment of figure 6, the interim delay parameter generating means 22 is
additionally operable to generate an interim threshold parameter at S5. The value of the
interim threshold parameter is fixed for a given quality of service category but may vary
between quality of service categories. Subsequently, at S6, the interim threshold parameter
is summed with the output of the exponential function to generate the interim delay

parameter.

At S7, the means for generating a final retry delay parameter 23 is operable to select a
random number between a delay lower threshold parameter and the interim retry delay
parameter. In the example of figure 6, the delay lower threshold parameter may have a fixed
value of 1, but in other embodiments, different values of the delay lower threshold parameter
are possible. In particular, in such embodiments, the value of the interim threshold
parameter may vary between quality of service categories.

At S8, the means for generating a final retry delay parameter 23 is operable to generate an
offset parameter. The value of the offset parameter may vary between quality of service
categories. At S9, the means for generating a final retry delay parameter 23 is subsequently
operable to sum the selected random number and the offset parameter to generate the final
retry delay parameter.

At S10, the means for timing 24 is operable to generate a retry delay period for resending
the message. The retry delay period may be generated by direct conversion of the value of
final retry delay parameter to a value of the retry delay period in seconds. Alternatively, a
suitable scale factor may be used to convert the value of final retry delay parameter to a
value of the retry delay period in seconds.

If at S1 the message is determined to be in a high quality of service category then S2-S7
may be omitted. Accordingly, the final delay parameter is generated directly from the fixed
offset parameter. In effect, this allows these highest priority message to be resent on a linear
retry strategy whilst still providing for lower priority messages to be sent on a variable retry
strategy described herein.
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Turning now to figure 7, this is a plot illustrating the difference between the retry delay
periods generated by the linear retry strategy of the prior art (and optionally applied to high
quality of service messages herein) and retry delay periods generated by the variable retry
strategy. In the figure, number of failed message send attempts is plotted on the horizontal
axis and retry delay period is plotted on the vertical axis. Using the linear retry strategy of the
prior art, all resend requests have a fixed retry delay period illustrated by line 101. Using the
variable retry strategy, each resend attempt would have retry delay period within the cross
hatched area 102. In particular, the retry delay period would be randomly selected from
within the vertical extent of the cross hatched area 102 corresponding to the number of failed
resend attempts.

Figure 8 shows a a plot which illustrates the difference in average message processing time
between the message resent using the retry delay periods generated by the linear retry
strategy of the prior art (and optionally applied to high quality of service messages herein)
and messages resent using retry delay periods generated by the variable retry strategy. In
the figure, time of day is plotted on the horizontal axis (from 00:00 to 23:59) and average
message processing delay is plotted on the vertical axis. New message request are
illustrated by line 201. As can be seen, the new message requests have two peaks in the
morning and evening commuting periods, which correspond to maximum vehicle activity.
Consequently, due to increased message activity, average processing time per message
increases as the sending of many messages fails due to restrictions on server bandwidth.
Above a threshold illustrated by line 202 the number of attempts to resend messages
becomes a significant fraction of the total message load. When using a linear retry strategy
for resending all failed messages as illustrated by line 203, this results in the average
processing time for each message rising very rapidly. When instead a variable retry strategy
is used for resending all failed messages as illustrated by line 204, this results in the average
processing time for each message rising much less rapidly and a much lower maximum

value of the average processing time.
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CLAIMS

1. A load dispersion method for messaging, the method comprising:

maintaining a count of failed send attempts for individual messages so as to
generate a count parameter;

generating an interim retry delay parameter by inputting the count parameter
into an non-linear function;

generating a final retry delay parameter between a delay lower threshold
parameter and the interim retry delay parameter;

using the final retry delay parameter to determine a retry delay period for
resending said failed message; and

wherein the count of failed send attempts for a message is periodically reset
after a threshold count value is exceeded.

2. A load dispersion method as claimed in 1 wherein the non-linear function comprises

an exponential function.

3. A load dispersion method as claimed in claim 1 or claim 2 wherein the method
includes determining the quality of service category of a failed message.

4, A load dispersion method as claimed in any preceding claim wherein generating the
interim retry delay parameter includes calculating the sum of the output of the non-linear

function and an interim threshold parameter.

5. A load dispersion method as claimed in claim 4, when dependent upon claim 3,
wherein the interim threshold parameter is varied for messages in different quality of service
categories.

6. A load dispersion method as claimed in any preceding claim wherein the count
parameter is equal to the count of failed send attempts for a message.

7. A load dispersion method as claimed in any one of claims 1 to 5 wherein the count
parameter is equal to the modulus of the count of failed send attempts for a message with
respect to a threshold count value.

8. A load dispersion method as claimed in any preceding claim, when dependent
directly or indirectly upon claim 3, wherein the threshold count value is varied for messages
in different quality of service categories.
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9. A load dispersion method as claimed in any preceding claim, when dependent
directly or indirectly upon claim 3, wherein the threshold count value is periodically reset for
messages in all but a lowest quality of service category.

10. A load dispersion method as claimed in any one of claims 3 to 9 wherein the delay
lower threshold parameter varies for messages in different quality of service categories.

11. A load dispersion method as claimed in any preceding claim wherein the method
includes generating a final retry delay parameter by selecting a random number between a
delay lower threshold parameter and the interim retry delay parameter.

12. A load dispersion method as claimed in any preceding claim wherein the final retry
delay parameter is equal to the sum of the selected random number and an offset

parameter.

13. A load dispersion method as claimed in claim 12, when dependent directly or
indirectly upon claim 3, wherein the offset parameter varies for messages in different quality
of service categories.

14. A load dispersion controller for a messaging unit, the load dispersion controller
comprising:

means for counting operable to maintain a count of failed send attempts for
individual messages and thereby generate a count parameter;

means for generating an interim retry delay parameter operable to generate
an interim retry delay parameter by inputting the count parameter into a non-linear function;

means for generating a final retry delay parameter operable to generate a
final retry delay parameter between a delay lower threshold parameter and the interim retry
delay parameter;

means for timing operable to delay the resending of said failed messages for
a retry delay period determined by the final retry delay parameter;

wherein the means for counting is operable to reset periodically the count of
failed send attempts for a message after a threshold count value is exceeded.

15. A load dispersion controller as claimed in 14 wherein the non-linear function

comprises an exponential function.
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16. A load dispersion controller as claimed in claim 14 or 15 wherein the load dispersion
controller comprises means for determining the quality of service category of a failed
message operable to determine the quality of service category of the failed message by a
look up based on an identifier code within the message.

17. A load dispersion controller as claimed in claim 15 or claim 16 wherein the means for
generating an interim retry delay parameter is operable to calculate the sum of the output of

the non-linear function and an interim threshold parameter.

18. A load dispersion controller as claimed in claim 17, when dependent upon claim 16,
wherein the means for generating an interim retry delay parameter is operable to vary the
threshold parameter for messages in different quality of service categories.

19. A load dispersion controller as claimed in any one of claims 15 to 18 wherein the
means for counting is operable to generate the count parameter by looking up the value of
the count of failed send attempts for a message.

20. A load dispersion controller as claimed in any one of claims 15 to 18 wherein the
means for counting is operable to generate the count parameter by calculating the modulus
of the count of failed send attempts for a message with respect to a threshold count value.

21. A load dispersion controller as claimed in any of claims 14 to 20, when dependent
directly or indirectly upon claim 16, wherein the means for counting is operable to vary the
threshold count value for messages in different quality of service categories.

22. A load dispersion method as claimed in any of claims 14 to 21, when dependent
directly or indirectly upon claim 16, wherein the means for counting is operable to reset the
threshold count value for messages in all but a lowest quality of service category.

23. A load dispersion controller as claimed in any one of claims 16 to 22 wherein the
means for generating a final retry delay parameter is operable to vary the value of the delay
lower threshold parameter for messages in different quality of service categories.

24. A load dispersion controller as claimed in any one of claims 14 to 23 wherein the final
retry delay parameter means is operable to generate a final retry delay parameter by
selecting a random number between a delay lower threshold parameter and the interim retry
delay parameter.
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25. A load dispersion controller as claimed in any one of claims 14 to 23 wherein the
means for generating a final retry delay parameter is operable to calculate the final retry
generating parameter by summing of the selected random number and an offset parameter.

26. A load dispersion controller as claimed in claim 25, when dependent directly or
indirectly upon claim 16, wherein the means for generating a final retry delay parameter is
operable to vary the offset parameter for messages in different quality of service categories.

27. A load dispersion controller as claimed in any one of claims 14 to 26 wherein the
means for timing is operable such that the numerical value of the final retry delay parameter
directly equals the numerical value of the retry delay period.

28. A vehicle telematics unit comprising a load dispersion controller as claimed in any
one of claims 14 to 27.

29. A vehicle comprising the vehicle telematics unit as claimed in claim 28.
30. A vehicle telematics system comprising: one or more vehicle telematics units

according to claim 28; and a vehicle telematics server operable to receive telematics

messages from the vehicle telematics units.
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