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(57) Abstract: The present invention relates to a method and a first node (101) for performing
the method of determining a distance between the first (101) and a second node (102). The
method comprises time stamping (S100) a data packet to be transmitted from the first node
(101) to the second node (102) with a first time stamp, transmitting (S110) said data packet
to the second node (102), receiving (S120) the transmitted data packet back from the second
node (102), repeating (S150) the transmitting (S110) and receiving (S120) step at least one
more time, time stamping (S160) the last received data packet from the second node (102)
with a second time stamp, and calculating (S170) the distance between the first (101) and
second node (102) based on the first and second time stamp, the number of repetitions of the
repeating (S150) step and the internal delays in the first (101) and second node (102).
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METHOD FOR DETERMINING A DISTANCE BETWEEN TWO NODES

Technical fisld

[0001] The present invention relates generally 1o an enhanced time stamping
method for distance measurements and positioning solutions and a node for

performing such distance measurements.

Background art

10002} When determining the distance between two devices one may measure
the time it takes for a signal travelling between the devices. One way is 1o time stamp
the signal when it leaves one device and when it arrives at another device and then
use the time difference between the time stamps io calculate the distance in
between. The accuracy or resolution of time stamping is highly dependent on clock
frequencies in the nodes and on iransmission frequencies. Higher clock and
transmission frequencies increase the resolution of the timing. If you for example use
a clock frequency of 40 Mhz, the shortest possible time between two time stamps is
25 nanoseconds. Having a time of flight between two devices that also is in the range
nanoseconds will lead to considerable errors due to the poor resolution of the time
stamp. Thus, to increase the clock frequency when performing distance
measurements increases the resolution in general and provides better accuracy.
However, with the clock frequencies available today it is difficult o accurately
measure time of flight, time difference of arrival, and similar solutions due to the fact
that even very small errors in the time measurements, due to the poor resolution of
the time stamps, translate into large errors in a distance calculation or positioning
determination. Further, higher clock frequencies in general consumes more energy
and for small devices, especially in the internet of Things, ioT, low power

consumption is crucial.

0003} Time stamping is a sequence of digits or characters in a data packet that
indicates when a certain event has occurred. Normally the time stamp indicates at
least any one of a time or date but time stamping can also be conducted based on an

internal time, such as a system uptime clock, system clock, or any other available
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time information in a device. The accuracy depends on the application area but for
distance measurements and positioning systems where fractions of seconds must be
accounted for it is difficult o achieve the accuracy needed in order to enable such

systems to work satisfactory.

{0004} in the field of digital technology time stamping is the time when an event
is recorded and not the time the event actually occurred. There is a significant
difference between the actual time of an event and the time when a computer, such
as a microprocessor, records the event. All digital systems comprise delays, large or

small, that affect the accuracy and resolution of time stamping.

[0005] Time stamping is, as mentioned above, often used to determine the time
difference between two events, such as sending a data packet and receiving a data
packet. in prior art positioning systems, it is therefore common practice to first
synchronize a clock with high accuracy between the sending and receiving end of a
system. Thereafter, such systems are able to determine the time a data packet has

traveled.

10006} in the field of positioning technology one of the best-known systems is
the Global Positioning System, GPS. GPS utilizes one-way communication between
several satellites and a device on earth. The GPS satellites have very accurate
atomic clocks that are continually synchronized, via earth, between different GPS
satellites. Each satellite constantly transmits its current time and position which is
receivable for a GPS receiver on earth. Based on time, and especiaily time
difference, the device is able to determine its position derived from the positions of
the GPS satellites and the time difference between received data packets from
different GPS satellites.

100071 A problem with conventional time stamping is the difference between the
actual time an event occurs and the time the system actual records the time stamp.
The solution in prior art to eliminate this is to minimize and/or stabilize the processing
time, using higher frequencies of transmission and higher clock frequencies in the

device.
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Summary of invention

10008} An object of the present invention is to enable accurate time stamping in
a positioning and/or distance determining system for short and medium short
distances, i.e. about 0 to 1.000 meters. In some embodiments the present invention
enables accurate time stamping in a positioning and/or distance determining system

for even longer distances, such as 1.000 to 15.000 meters.

{0009} Prior art solutions focus on minimizing or stabilizing the processing time
in order to reduce the error in distance measurements. The present solution use a
completely different solution wherein multiple processing times are allowed in the
system. The processing time is still relevant but for the present solution it is more
important to stabilize the processing time than minimizing it. In some embodiments,
minimizing the processing time is the same as achieving a constant processing time
through minimizing the uncertainties. instead of minimizing the processing times a
system wherein a substantially constant and accurate processing time can be

achieved has been developed.

[0010] According to an aspect there is provided a method that is performed by a
first node for determining a distance between the first and a second node. The
method time stamps a data packet that is to be transmitted from the first node fo the
second node with a first time stamp, transmits the data packet to the second node
and receives the transmitted data packet back from the second node. The
transmitting and receiving steps are repeated at least one more time and then the
last received data packet from the second node is time stamped with a second time
stamp and the first node calculates the distance between the first and second node
based on the first and second time stamp, the number of repetitions of the repeating

step and the internal delays in the first and second node.

[0011] In one embodiment the method further comprises estimating the distance

between the first and second node based on a first round trip time between the first
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and second node for the data packet, and determining the number of repetitions for

the repeating step based on the estimated distance.

[0012] Preferably the number of repetitions of the repeating siep decreases
when the estimated distance increases, i.e. the shorter the estimated distance is the
more repetitions are performed. In an exemplary embodiment, the number of
repetitions are in the range of 2 1o 10.000 repetitions, preferably between 10 to 1.000

repetitions.

0013} in another embodiment the step of calculating the distance between the
first and second node comprises deiermining an overall time between the first and
second time stamp, subtracting accumulated internal delays in each of the first and
second node from the overall time to obtain a total travelling time, and dividing the
total travelling time with two times the number of repetitions o obtain an average

time for the data packet to travel from the first {o the second node.

[0014] According to another aspect there is provided a first node for determining
a distance between the first and a second node, wherein the first node comprises a
processing unit and a memory, the memory comprising instructions which when
executed by the processing unit causes the first node o time stamp a data packet to
be transmiited from the first node 1o the second node with a first ime stamp, transmit
the data packet {o the second node, receive the transmitied data packet back from
the second node, repeat the transmit and receive steps at least one more time, fime
stamp the last received data packet from the second node with a second time stamp,
and caiculate the distance between the first and second node based on the first and
second time stamp, the number of repetitions of the repeating step and the internal

delays in the first and second node.

[0015] in one embodiment the first node is further caused to estimate the
distance between the first and second node based on a first round trip time between
the first and second node for the data packet, and determine the number of

repetitions for the repeating step based on the estimated distance.
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10016} Preferably the first node is further caused to decrease the number of
repetitions of the repeating step when the estimated distance increases, i.e. the
shorter the estimated distance is the more repetitions are performed. In one
exemplary embodiment, the first node is further caused o repeat the repeating step

up to 10000 repetitions, preferably between 10 to 1000 repetitions.

100171 in another embodiment the first node is further caused to determine an
overall time between the first and second time stamp, subtract accumulated internal
delays in each of the first and second node from the overall time {o obiain a total
travelling time, and divide the total travelling fime with two times the number of
repetitions to obtain an average time for the data packet to travel from the first to the

second node, in order to calculate the distance between the first and second node.

10018} in yet another embodiment the processing unit in the first node
comprises a system clock for generating a time base, the system clock being

unsynchronized in relation to a system clock in a processing unit of the second node.

[0019] According to another aspect there is also provided a computer program
comprising computer program code, the computer program code being adapted, if

executed by the processing unit of the first node, to implement the method.

100201 According to vet ancther aspect thers is provided a computer program
product comprising a computer readable storage medium, the computer readable

storage medium having the above mentioned computer program.

10021} By repeating the steps of tfransmitting and receiving the data packet, i.e.
“ping-ponging” the data packet back and forth between the first and second node and
only time stamping the data packet when it is leaving the first node the first time and
when it is finally received at the first node, the error in time stamping gets divided by
the number of ping-pong. Thus, if the data packet geis ping-ponged a 1000 times the
time stamp error will be reduced by a factor 1000. This is fantastic and such accuracy
cannot be achieved by just increasing for example the clock speed. This, is achieved
with use of only two time stamps and without any need to synchronize any system

clocks between different nodes.
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Brief description of drawings

[0022] The invention is now described, by way of example, with reference to the

accompanying drawings, in which:

Fig. 1 is a general view of a scenario where a first node is to determine the distance

to a second node,

Fig. 2 is a chart illustrating the communication between the first node and the second

node,

Fig. 3 is a flowchart llustrating some steps performed by the first node according to

an exemplary embodiment,

Fig. 4 is a flowchart illustrating some steps performed by the first node according to

another exemplary embodiment,

Fig. 5 is a view of the first node, and

Fig. 6 is a view of the second node.

Description of embodiments

[0023] in the following, a detailed description of the method performed by a first

node for determining a distance between the first and a second node will be made.

10024} Fig. 1 is a general view of a scenario showing the first node 101 and the
second node 102. it is the distance between these two nodes 101, 102 that is to be
determined. The first node 101 may for example be a User Equipment, UE such as a
mobile phone, smart phone, PDA, tablet, PC, laptop or similar orit can be a
dedicated locator device used for locating and determining the distance to a second
node 102, An exemplary first node 101 will be described closer in conjunction with
Fig. 5. The second node 102 may also be 8 UE as the first node 101, but could also
be a more passive device comprising a radio frequency transceiver. At some time, a

user wants to determine the distance to or locate the second node 102, Examples of
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such an occasion can be, without limitation, when the object has been stolen, lost, or
when a person having the device is missing. In such a situation, the user may use
the first node 101 to determine the distance to the second node 102, An exemplary

second node 102 will be described closer in conjunction with Fig. 6.

0025} The first node 101 is provided with a transceiver for transmitting and
receiving radio signais over an air interface. In a similar manner, the second node
102 is provided with a transceiver for transmitling and receiving radio signhals over an
air interface. The first and second node 101 and 102 can be in direct communication
with each other over the air-interface for example using a Local Area Network (LAN)
protocol signaling or a similar communication protocol. The LAN signaling protocol
can be any suitable protocol such as IEEE 802 11({Institute of Electrical and
Electronics Engineers), including but not limited to 802.11a/b/n or other similar
forthcoming standards. Other examples of standards which may be supported are:
Zighee, Bluetooth, RFID (Radio frequency identification), USB (Universal serial bus).
The mentioned protocols may also be carried by various frequencies, such as 433
MHz, 450 MHz, 800 MHz, 2.4 GHz, or 5 GHz, not limiting usage of other suitable
frequencies or any similar protocol. For example, the first node 101 can transmit a
data packet over the air interface to the second node 102. In response to the data
packet fransmitted from the first node 101, the second node 102 demodulates the
data packet (o re-create the data packet) and then sends it over the air interface
straight back to the first node 101.

10026} Turning now to Fig. 2 and Fig. 3 the method performed by the first node
101 for determining the distance between the first 101 and the second node 102 will
be closer described. Fig.2 is a chart fllustrating the communication between the first

node 101 and the second node 102 and Fig. 3 is a flowchart Hlustrating steps

performed by the first node 101 according to an exemplary embodiment.

00271 When it is determined that the first node 101 is o perform a distance
measurement between the first node 101 and the second node 102 there is in some
embodiments first performed a security routing, which may be any well known

security routine in the art and will therefore not be described in any greater detail
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here. The first node 101 sends a setup security message and gets a security

acknowledgment in return from the second node 102 if everything is OK

[0028] When the security routine has been performed the measurement starts in
the first node 101, by time stamping a data packet with a first time stamp in step
S100. The data packet is then transmitied, in step 5110, to the second node 102,
The second node 102 receives the data packet demodulates it and re-creates the
data packet and sends it straight back to the first node 101. In step 5120 the first
node 101 receives the data packet back from the second node 102 and demodulates
it and sends it straight back to the second node 102 at least one more time but
preferably up to 10.000 times depending on different circumstances to be described
below. Thus, steps S110 and 8120 are repeated at least once, in step $150, but may
for example be sel to repeat 1.000 times as a default value. Thus, it may be said that
the data packet is ping-ponged between the first 101 and second node 102, After
steps 8110 and S120 have been repeated the set or predetermined number of times
the last received data packet from the second node 102 is time stamped, in step
5160, with a second time stamp. Finally, in step 8170, the distance between the first
101 and second node 102 is calculated. The calculation is based on the first and
sacond time stamp, L.e. the time that has passed between the first and second time
stamp, the number of repetitions of the repeating step, S150, step and the internal
delays in the first 101 and second node 102. The internal delay is the time between
the arrival and the depariure of the data packet in the first node 101 and the second

node 102, respectively.

10029] tn a preferred embodiment shown in Fig. 4, the step 3170 of calculating
the distance is described in greater detail. In a first step $171 the overall time is
calculated, i.e. the time between the first and second time stamp. Thereafter, the total
internal delays in each of the first 101 and second node 102 are subtracted, in step
172 from the overall time to obtain a total travelling time. The total travelling time is
then divided, in step 173, with two times the number of repetitions o obtain an
average time for the data packet to travel from the first 101 to the second node 102.
Since the speed of travel of the data packet is known it is then possible to calculate
the distance based on the calculated average time. The following example may be

used to show the improvement in accuracy compared to prior art. The numbers used
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in the example are used to H#lustrate an example and should not in any way be

imiting the scope of protection.

[0030] Let us assume that the distance belween two nodes is 200 meters and
that the first node has an internal system clock working at 24 MHz. The traveling time
between the two nodes is roughly about 650 nanoseconds, i.e. about 1,3
microseconds for the round trip time, RTT. The clock frequency of 24 MHz gives an
error source for one time stamping up to about 40 nanoseconds, i.e. iotally a
maximum of about 80 nanoseconds for two time stamps. Another error source is the
internal delays in the two nodes, which may be in the range of 10s to 100s
microseconds. The internal delay may be seen as reasonable stable, but also small
variations in the internal delays will have a large effect on the distance calculation.
Assuming an internal delay of 50 microseconds having a variation of +/- 2% the error
of a traditional distance calculation would be the following. The measured RRT may
vary between from 1,3 to almost 1,4 microseconds depending on the time stamp
resolution and the internal delays may alter the measured RRT with up to one
microsecond in both directions, giving a possible range for the RRT between 0,3 to
2,4 resulling in a possible distance between 50 and 370 meters, when the actual
distance is 200 meters. If ong instead uses method according to the present
invention “ping-ponging” the data packet for example a hundred times between the
two nodes, the variations in internal delays will be negligible, since the average of
100 internal delays will be very constant. Furthermore, the poor resolution of the time
stamping will be decreased with a factor 100, since only two time stamps are used.
With the example figures above, the calculation of the distance would resuit a
possible distance between 200 and 200,1 meters. Thus, a very significant

improvement is achieved with this method.

[0031] Retumning now to Fig. 3 the setting or predetermination of the number of
repetitions of steps 8110 and 8120 will be described closer. As is evident in the
axample above the accuracy of the method increases with the distance between the
first 101 and second node 102, since longer distance gives a longer travelling time
and therefore the error will be smaller. Thus, if one could have a rough estimate of
the distance between the first 101 and the second node 102 this could be used to set

the number of repetitions in step 5150. There are several ways to make a rough
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estimate of the distance. The estimated distance may for example be calculated
based on the signal strength of the security acknowledgment or the first RTT of the
data packet and a response toffrom the second node 102, In an alternative
embodiment, the second node 102 can be set to determine the distance and
communicate the distance or a parameter from which the distance can be
determined such as the RTT. The distance or the parameter value can then be
communicated to the first node 101, Thus, in a preferred embodiment the method
also comprises estimating, in step 8130 the distance between the first 101 and
second node 102 based on RTT between the first 101 and second node 102 for the
data packet, and determining, in step $140 the number of repetitions for the
repeating step, S150, based on the estimated distance. Steps S130 and 5140 are

optional, which therefore are shown in Fig. 3 by dotted lines.

[0032] in another embodiment the number of repetitions of the repeating step,
S1580, is determined such that they decrease when the estimated distance increases,
i.e. the shorter the estimated distance is the more repetitions are performed. In this
way, it is possible to have the same accuracy when measuring the distance
independent of the distance between the first 101 and second node 102. In yet
another embodiment the number of repetitions may be predetermined and set in the

range of 2 to 10.000 repetitions, preferably between 10 to 1.000 repetitions.

{0033} Turning now to Fig. 5 the first node will be described in more detail. The
first node 101 may comprise a processing unit, a radio transceiver unit, an antenna, a
battery, and optionally other supporting components for making the first node 101

operational.

10034} Fig. 5 shows an exemplary embodiment of the first node 101. The first
node 101 may be implemented, by a hardware device such as set out above. The
first node can have program modules of a respective computer program comprising
code means which, when run by a processing unit 501 causes the device 101 to
perform the above-described methods. The processing unit 501 may compyrise a
single Central Processing Unit (CPU), or could comprise two or more processing
units. For example, the processing unit 501 may include general purpose

microprocessors, instruction set processors and/or related chips sets and/or special
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purpose microprocessors such as Application Specific Integrated Circuits (ASICs).

The processing unit 501 may also comprise a storage for caching purposes.

[0035] Each computer program may be carried by a computer program product
502 in the first node 101 in the form of a memory having a computer readable
medium and being connected to the processing unit 501. The computer program
product 502 or memory thus comprises a computer readable medium on which the
computer program is stored e.g. in the form of computer program modules “m”. For
axample, the memory 502 may be a flash memory, a Random-Access Memory
(RAM), a Read-Only Memory (ROM) or an Electrically Erasable Programmable ROM
(EEPROM), and the program modules m could in alternative embodiments be
distributed on different computer program products in the form of memories within the
device 502.

[0036] The first node 101 may further comprise a communication unit 508. The
communication unit is in particular arranged to communicate with the second node
102 via a direct radio communication channel. The communication unit 506 may also
be arranged for programming and/or corfiguration of the first node 101, In an
embodiment, the communication unit 506 may comprise a chip set adopted for
communication via IEEE 802.11{institute of Electrical and Electronics Engineers),
including but not limited to 802.11a/b/n or other similar forthcoming standards. Gther
examples of standards which may be supported by the communication unit 506 are:
Zigbee, Bluetooth, RFID (Radio frequency identification), USE (Universal serial bus).
The communication unit 506 may comprise an antenna. The communication unit 506

may be connectable {0 an external antenna.

[0037] The first node 101 may comprise a power supply unit 510. The power
supply unit may be arranged for power supply of: the processing unit 501, the
memory unit 502, and/or the communication unit 506. Examples of a power supply
unit 510 are, battery, capacitor, fuel cell, solar cell, inductive contact, USB-contact
{Universal serial bus), wired contact, not limiting to other examples suitable for a

power supply unit 510,
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10038} Turning now to Fig. 6 the second node 102 will also be described closer.
The second node 102 to which the distance is {0 be measured using the first node
101 can be a small device attachable to any object that a user would want {o be able
to locate and measure the distance to. The second node 102 may also be integrated
in an existing device such as a smart phone. An exemplary second node 102 is
depicted in Fig. 8. The second node 102 may be implemented by a hardware device
that can have program modules of a respective computer program comprising code
means which, when run by a processing unit 601 causes the device 101 to perform
the above-described methods. The processing unit 801 may comprise a single
Central Processing Unit (CPU), or could comprise two or more processing units. For
exampie, the processing unit 601 may include general purpose microprocessors,
instruction set processors and/or related chips sets and/or special purpose
microprocessors such as Application Specific Integraied Circuits (ASICs). The

processing unit 601 may also comprise a storage for caching purposes.

[0039] Each computer program may be carried by a computer program product
802 in the second node 102 in the form of a memory having a computer readable
medium and being connected o the processing unit 601, The computer program
product 602 or memory thus comprises a computer readable medium on which the
computer program is stored e.g. in the form of compuier program modules “m”. For
example, the mamory 602 may be a flash memory, a Random-Access Memory
(RAM), a Read-Only Memory (ROM) or an Electrically Erasable Programmable ROM
(EEPROM), and the program modules m could in alternative embodiments be
distributed on different computer program products in the form of memories within the
device 602,

(0040} The second node 102 may further comprise a communication unit 606.
The communication unit is in particular arranged to communicate with the first node
101 via a direct radio communication channel. The communication unit 606 may also
be arranged for programming and/or configuration of the second node 102, In an
embodiment, the communication unit 606 may comprise a chip set adopted for
communication via IEEE 802.11{(Instlifute of Electrical and Electronics Engineers),
including but not limited to 802.11a/b/n or other similar forthcoming standards. Other

examples of standards which may be supported by the communication unit 606 are:
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Zigbee, Bluetooth, RFID (Radio frequency identification), USB (Universal serial bus).

The communication unit 606 may comprise an antenna. The communication unit 606

may be connectable {0 an external antenna.

[0041] The second node 102 may comprise a power supply unit 610. The power
supply unit may be arranged for power supply of: the processing unit 601, the
memaory unit 602, and/or the communication unit 806, Examples of a power supply
unit 610 are, battery, capacitor, fuel cell, solar cell, inductive contact, USB-contact
(Universal serial bus), wired contact, not limiting to other examples suitable for a

power supply unit 610,

[0042] While the solution has been described with reference to specific
exemplary embodiments, the description is generally only intended o illustraie the

inventive concept and should not be taken as limiting the scope of the solution.



WO 2019/103680 14 PCT/SE2018/051159

CLAIMS

1. A method performed by a first node (101) for determining a distance
between the first (101) and a second node (102} wherein said method comprises:
- time stamping (S100) a data packet to be transmitted from the first node (101} io
the second node (102) with a first time stamp,

~ transmitting (8110) said data packet to the second node (102),

- receiving {S120) the transmitted data packet back from the second node (102},

- repeating (S150) the transmitting (S110) and receiving (5120) step at least one
more time,

- time stamping (5160} the last received data packet from the second node (102)
with a second time stamp, and

- calculating (8170) the distance between the first (101} and second node (102}
based on the first and second time stamp, the number of repetitions of the repeating
(5150} step and the internal delays in the first (101) and second node (102).

2. The method according to claim 1, further comprising

- gstimating {(S130) the distance between the first (101) and second node (102)
based on a round frip time between the first (101} and second node (102) for the data
packet, and

- determining {(S140) the number of repetitions for the repeating ($150) step based

on the estimated distance.

3. The method according to claim 2, wherein the number of repetitions of the
repeating (5150} step decreases when the estimated distance increases, i.e. the

shorter the estimated distance is the more repetitions are performed.

4. The method according to any of the previous claims, wherein the number of
repetitions are in the range of 2 to 10000 repetitions, preferably between 10 {o 1000

repetitions.
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3. The method according to any of the previous claims, wherein the step of
calculating {S170) the distance between the first (101) and second node {102}
comprises:

- determining ($171) an overall time between the first and second time stamp,

- subtracting (8172) accumulated internal delays in each of the first (101} and
second node (102} from the overall time {o obtain a total travelling time, and

- dividing (5173) the total travelling time with two times the number of repetitions {o
obtain an average time for the data packet to travel from the first (101) to the second
node (102).

8. A first node (101) for determining a distance between the first (101} and a
second node (102}, wherein the first node (101) comprises a processing unit (801}
and a memaory (502), the memory (5§02) comprising instructions which when executed
by the processing unit (501) causes the first node {(101) to:

- fime stamp a data packet {o be transmitted from the first node {(101) to the second

node (102) with a first time stamp,

transmit said data packet {0 the second node {(102),

receive the transmitied data packet back from the second node (102),

repeat the transmit and receive steps at least one more time,

time stamp the last received data packet from the second node (102} with a second
time stamp, and

- calculate the distance between the first (101) and second node (102) based on the
first and second time stamp, the number of repetitions of the repeating step and the

internal delays in the first (101} and second node (102).

7. The first node {(101) according to claim 6, which is further caused to:

- estimate the distance between the first (101) and second node (102) based on a
round triptime between the first (101) and second node (102} for the data packet, and
- determine the number of repetitions for the repeating step based on the estimated

distance.
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8. The first node {101) according to claim 7, which is further caused to
decrease the number of repetitions of the repeating step when the estimated
distance increases, i.e. the shorter the estimated distance is the more repetitions are

performed.

9. The first node (101) according to any of claims 6 o 8, which is further
caused 1o repeat the repeating step up to 10000 repetitions, preferably between 10 to

1000 repetitions,

10. The first node (101) according o any of claims 6 {o 9, which is further
caused to:

- determine an overall time between the first and second time stamp,

- subtract accumulated internal delays in sach of the first (101) and second node
(102} from the overall time to obtain a total travelling time, and

- divide the total travelling time with two times the number of repetitions to obtain an
average time for the data packet to travel from the first (101} to the second node
(102}, in order to calculate the distance between the first (101) and second node
(102}

11. The first node (101) according o any of claims 6 {o 10, wherein the
processing unit (501) further comprises a system clock for generating a time base,
said system clock being unsynchronized with a system clock in a processing unit
(601) of the second node (102).

12. A computer program compyrising computer program code, the computer
program code being adapted, if executed by the processing unit {(501) of the first

node {101}, to implement the method according to any one of claims 1 {0 5.

13. A computer program product comprising a computer readable storage
medium {502}, the computer readable storage medium having the computer program

according to claim 12.
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