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Description
Field of the invention

[0001] The invention relates to a method of controlling
operation of at least one transmitter and/or one receiver
in a communication system, e.g. a system for transmis-
sion of control signals, request signals, interrogation sig-
nals etc.

[0002] The invention also relates to a communication
system comprising at least one transmitter and one re-
ceiver, e.g. a system for transmission of control signals,
request signals, interrogation signals etc.

[0003] Further, the invention relates to uses of the
method and/or the system according to the invention.

Background of the invention

[0004] In systems wherein one- or two-way communi-
cation is performed between nodes, e.g. units, appara-
tus, etc. by means of wireless transmission, for example
radio frequency transmission, it is of importance that a
node, e.g. an apparatus, will be able to receive a trans-
mitted signal, e.g. a message, a dataframe etc. where
such a signal has been transmitted from e.g. another
node in the system. Normally, this is achieved by letting
the node in question be in a receive mode constantly,
e.g. by having all necessary circuits and in particular the
radio frequency circuits be active continuously. This will
of course contribute significantly to the total power con-
sumption of the node in question.

[0005] Therefore, there is a need to design and/or op-
erate such systems and nodes utilized in such systems
in a manner, whereby power consumption is reduced.
This need is enhanced owing to the fact that many of the
nodes involved in such systems rely on power supply
systems where maximum power, rating and/or capacity
are limited, such as battery power supply.

[0006] Further, the need to be able to establish a com-
munication to or between nodes without time delay or
without an unacceptable time delay, e.g. unacceptable
in the specific circumstances, must be keptin mind when
designing such systems and/or methods for operation.
[0007] WO 00/28776 Al relates to a method for oper-
ating a transmitter and receiver units in a control system.
In order to reduce the power consumption of the receiver
units one or each of these is activated at a specific interval
intime, which is synchronized with the transmission cycle
of the transmission unit. The transmission unit transmits
in intervals, e.g. 300 msec, with a predetermined and
fixed distance, e.g. four minutes, between the transmis-
sionintervals. If atransmission unit transmits to a number
of receiver units, the distances between the transmit in-
tervals corresponding to the respective receiver units
may differ from each other, but the distance between
intervals for a specific receiver unit will be fixed. The reg-
ular signals transmitted from the transmitter to the receiv-
er unit does not comprise information concerning the dis-
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tance between intervals, but a special synchronization
signal containing information regarding the distance is
transmitted by the transmitter halfway between intervals.
Thus, if a receiver unit falls out of synchronicity it will stay
active until such a synchronization signal is received. The
receiver will then be able to determine the next interval
where it must be active, i.e. as half of the fixed distance,
e.g. two minutes when the fixed distance is four minutes,
measured from the time of reception of the synchroniza-
tion signal.

[0008] Thus it is apparent that the prior art of WO
00/28776 Al is related only to energy-savings for the
receiver unit(s) and not the transmitter unit. Further, the
transmitter must be arranged to transmit separate syn-
chronization signals during every period and at a specific
time, i.e. exactly between the regular transmit intervals.
Further, it is noted that the transmission frequency as
well as the distance between transmittals is fixed for this
prior art system.

[0009] WO 99/46745 A2 relates to a method of trans-
mitting data from several first stations to a second station.
According to the method the transmissions are arranged
intime windows that are repeated consecutively. In these
time windows slots are arranged, i.e. a firstand a second
slot for transmission of a synchronization message and
a selection message, respectively, from the second sta-
tion. The synchronization message serves to synchro-
nize clocks of the first stations with the clock of the second
station. The selection message serves to transmit iden-
tification of the first stations and corresponding slots for
transmittals of data from these. These slots for transmit-
tals of data from the first stations follow immediately after
the selection message. In these slots the respective first
stations transmit data to the second station in their re-
spective slots. Each first station thus has to be active
during the first and the second slot for transmission of a
synchronization message and a selection message.
Hereafter each first station may switch off its receiver,
while its transmitter need to be active at the allotted re-
sponse time slot. After having transmitted data to the
second station at this time slot from the first station in
question this station may switch off its transmitter again.
When a new time window begins immediately after the
end of the time window in question, the receivers of the
first stations need to be active again. According to an-
other embodiment further slots are included wherein
command message slots are included between the se-
lection message slot and the response slots. In these
slots information regarding the response time slots are
given and in addition further instructions may be given
to the first stations.

[0010] Thus, this prior art system requires that general
synchronization messages are transmitted for each cycle
and thus requires that the receivers of the first stations
are active/switched on while the synchronization mes-
sages are transmitted. Further, these receivers need to
be switched on for the following selection message slot
as well. Thus all receivers must be active also in cases
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where no information has to be transmitted to the first
station in question or no response is needed from the
first station in question. Further it is noted that the second
station must always be activated. Finally, because of the
cyclic nature of the system, a certain power drain will be
present for transmission and reception of synchroniza-
tion and selection messages, even in cases where ac-
tivity is not required or is restricted.

[0011] EP 0529 269 A2 relates to a method and an
apparatus for controlling a wireless link adapter of a bat-
tery powered computer in order to conserve battery pow-
er. Amulti-access protocol is used in which time is divided
into fixed-length frames, and these frames are divided
into slots. A frame, which is repeated cyclically, is divided
into three subframes, one for transmission of data pack-
ets from a base station to mobile units, and two for al-
lowing transmission the other way. Each subframe has
a header whereinthe mobile units are allotted a slot each.
Thus, in the first subframe, the receiver of a mobile unit
need only be active in the allotted slot and correspond-
ingly for the transmitter in the following two subframes.
Thus, the drain on the battery power is reduced. Howev-
er, as mentioned above, synchronization must be per-
formed repeatedly and the receiver must be turned on
for each header even in cases where there is no need to
transmit to or from the mobile unit in question.

[0012] EP 0748085 Alrelatestoasystemcomprising
a number of battery powered mobile units, one of which
is designated as a master unit, and the rest are desig-
nated as slave units. Communication between the master
unit and the slave units, i.e. communication in order to
assess whether the respective slave units are still
present, takes place cyclically with periods of a consid-
erably and fixed length, e.g. a time window of one hour
divided into sub-windows of 20 minutes length. The slave
units have each been allocated a slot and need only be
active in their respective slot, whereby battery drain is
reduced for the slave units. However, as mentioned
above, the transmitted information is limited to informa-
tion regarding presence or not. Further all slave units
need to be activated every period, and also due to the
fixed length of period and the considerable length of the
cycle, this prior art system has limited application possi-
bilities.

[0013] Thus, itis an objective of the present invention
to provide an improved method of controlling operation
of at least one transmitter and/or one receiver in a com-
munication system.

[0014] Thus, itis also an objective of the invention to
provide a method of controlling operation of at least one
transmitter and/or one receiver in a communication sys-
tem as specified above, by means of which communica-
tion between a least two nodes, e.g. one and/or two-way
communication, in a system may be performed in a man-
ner providing reduction in power consumption.

[0015] Further, it is an objective of the present inven-
tion to provide a communication system comprising at
least one transmitter and one receiver, e.g. a system for
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transmission of control signals, request signals, interro-
gation signals etc. which allows communication to be per-
formed in a power saving manner.

[0016] Itis also an objective of the invention to provide
such a method and such a system for transmission of
signals as specified above, by means of communication
that may be established reliably and without unaccepta-
ble time delay.

[0017] Itisafurther objective to provide such a method
and a system by means of which it will be possible to
lower power consumption remarkably in relation to nor-
mal mode operation and in relation to prior art power
saving systems.

[0018] It is a still further objective to provide such a
method and a system by means of which itwill be possible
to establish transmission and/or reception of data in a
flexible manner and allowing communication to be per-
formed selectively.

[0019] Itis also an objective to provide such a method
and a system whereby the need to operate periodically
and transmit synchronization messages periodically is
avoided.

[0020] A further objective of the invention is to present
advantageous uses for such amethod and/or such a sys-
tem.

[0021] These and other objectives are achieved by the
invention as explained in the following.

Summary of the invention

[0022] In the following a number of operating modes
will be referred to when describing and claiming the in-
vention. To clarify these matters, these modes will be
briefly mentioned here.

[0023] Atransmitter may operate in two modes, name-
ly a normal active mode, e.g. transmitting or prepared to
transmit, and a sleep mode, in which some parts of the
transmitter and in particular the radio frequency circuit(s)
or part hereof is - more or less - deactivated.

[0024] A receiver may operate in two modes, hamely
a normal active mode, e.g. receiving or prepared to re-
ceive, and a sleep mode, in which some parts of the re-
ceiver and in particular the radio frequency circuit(s) or
part hereof is - more or less - deactivated.

[0025] A transceiver may similarly operate in two
modes, namely a normal active operating mode, e.g.
transmitting/receiving or prepared to transmit or receive,
and a sleep mode, in which some parts of the transceiver
and in particular the radio frequency circuit(s) or part
hereof is - more or less - deactivated.

[0026] Accordingly, a system comprising at least a
transmitter and a receiver may be in a normal operating
mode, wherein the at least one transmitter and the at
least one receiver are in normal active mode constantly.
[0027] Further, such a system may be in a power sav-
ing mode, wherein the transmitter and/or the receiver
(and/or a transceiver, if comprised in the system) may
be in a sleep mode for a period of time. The invention
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relates to systems and methods having such features. A
particular embodiment of such a system will be referred
to in the following as a long preamble mode system, e.g.
operating in accordance with a long preamble mode,
while another particular embodiment will be referred to
as time controlled poll mode system, e.g. operating in
accordance with a time controlled poll mode.

[0028] The invention relates to a method of controlling
a communication system comprising at least one trans-
mitter and at least one receiver, e.g. a system for trans-
mission of control signals, request signals, interrogation
signals etc. whereby said method comprises the steps
of receiving a signal dataframe transmitted by a trans-
mitter at a time indicated by a previously received data-
frame, wherein the dataframe being received contains
information indicative of the time of transmission for a
subsequent dataframe, registering said information in-
dicative of the time of transmission for said subsequent
dataframe by the receiver receiving said signal dataframe
and facilitating a transition into a power saving state of
atleastthe transmitter or the receiver, when no dataframe
is being conveyed..

[0029] Hereby, it is achieved that one or both of the
nodesinvolved, e.g. amaster and a slave node may enter
a sleep mode and still be able to engage in scheduled
communication again. Thus, predetermined or presched-
uled communication may be performed in a reliable man-
ner providing several possibilities of lowering power con-
sumption for one or both of the nodes involved. Obvious-
ly, such a method may be performed using two-way com-
munication as well as one-way communication.

[0030] Further, by the method according to the inven-
tion, the need for having to transmit synchronization mes-
sages etc regularly has been avoided, thus also lowering
overall power consumption. It will also be understood that
a high degree of flexibility is achieved in relation to prior
artsystems, for example as regards the transmission pat-
tern to different receivers or slave units, the length of the
sleep mode periods, the selectivity when a number of
different receivers or slave units is involved etc.

[0031] Preferably, as specified in claim 2, said infor-
mation indicative of the time of transmission for a later
signal, e.g. a later dataframe, may relate to the time of
transmission for a following dataframe to be transmitted
to said receiver. Hereby, the slave node may be able to
enter sleep mode and remain in this mode for the whole
period, whereby optimal power reduction may be
achieved. However, it will be understood that - if found
advantageous - the slave may be active in the time period
in question, e.g. betweenthe prescheduled transmisions,
for example in accordance with another predetermined
receive pattern.

[0032] Advantageously, as specified in claim 3, said
information indicative of the time of transmission may
relate to a period of time following the signal dataframe
being received by the receiver. Hereby the slave node
as well as the master node may determine the next time
of transmission by measuring the lapsed time from the
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time, the message was received.

[0033] Inapreferred embodiment, as specifiedinclaim
4, said information indicative of the time of transmission
may relate to a point of time relating to a timing reference,
e.g. a timing reference established at each node or at
least at one of the nodes involved. Hereby, the next time
of transmission may be determined in a simple manner,
e.g. by using the commonly available timing means nor-
mally comprised in the nodes in question. It may be noted
that the timing means may be synchronized regularly,
e.g. every time a message is transmitted from a master
to a slave, the timing reference of the master may be
included in the message and the slave node may adjust
its own timing reference, if necessary.

[0034] Advantageously, as specified in claim 6, said
transmitter may be brought into a power saving state,
e.g. a sleep mode, a power conserving mode, after hav-
ing concluded transmission of said signal dataframe,
preferably after receipt of a confirmation signal from said
receiver. Hereby, a significant power saving may be
achieved on the part of the transmitter, e.g. the master
node. Obviously, a power saving may also be achieved
in relation to a long preamble mode, in which the trans-
mitter is programmed to transmit a preamble of a con-
siderable length, e.g. 500 msec, every time a message
has to be transmitted. In essence, the power consump-
tion necessary for transmitting such a long preamble may
thus be avoided, since according to the invention a pre-
amble of only a relatively small length need to be trans-
mitted.

[0035] Inafurther preferred embodiment, as specified
in claim 6, said transmitter may be controlled to wait a
predetermined time for a response from said receiver,
and, if no response is received, to retransmit said signal
dataframe. Hereby the reliability of the communication
may be enhanced, since it will be detected that the trans-
mitted message has not been properly received, and a
new attempt is made. Further, it is noted that apart form
serving as a confirmation message, the response from
the receiver or the slave unit may comprise information,
e.g. measured values etc. to the transmitter or master
unit.

[0036] Advantageously, as specified in claim 8, said
transmitter may be controlled to retransmit said signal
dataframe a predetermined number of times, if no re-
sponse is received. Hereby a reliable communication
form is achieved while simultaneously it is assured that
attempts of establishing a communication are not con-
tinued, e.g. in cases where the transmission path to the
receiver has been blocked.

[0037] Preferably, as specified in claim 9, said trans-
mitter may be controlled to be brought into normal oper-
ating mode at or before the time of transmission indicated
by said information indicative of the time of transmission
for said subsequent dataframe. Hereby, the master may
be in a sleep mode for essentially the whole period be-
tween transmitted messages.

[0038] Ina further preferred embodiment, as specified
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in claim 10, said receiver may be brought into a power
saving state after having received said signal dataframe,
preferably after having transmitted a confirmation signal
and possibly after a further retransmission time. Hereby,
a significant power saving may be achieved on the part
of the receiver, e.g. the slave node. Obviously, a power
saving may also be achieved in relation to a long pream-
ble mode, in which the receiver is programmed to be
active in a receive slot, e.g. for 10 msec, during every
period corresponding to a long preamble, e.g. 500 msec.
Thus, in the long preamble mode, the receiver has to be
active for at least 10/500 of the time. However, in the time
control poll mode, the active time and thus also the power
consumption may be reduced by e.g. a factor 1000, all
depending on the actual use and transmit/receive pattern
in question.

[0039] Preferably, as specified in claim 11, said receiv-
er may be controlled to transmit a confirmation signal
after having received said signal dataframe from the
transmitter, and the receiver will subsequently wait in a
receive mode for a retransmission from the transmitter.
Hereby the reliability of the communication may be en-
hanced, since it will be detected by the receiver if the
transmitted confirmation message has not been properly
received by the master unit, i.e. a retransmission will be
received from the master unit, and a new attemptis made.
Further, it is noted that apart form serving as a confirma-
tion message, the response from the receiver or the slave
unit may comprise information, e.g. measured values etc.
to the transmitter or master unit.

[0040] Advantageously, as specified in claim 12; said
receiver will wait in the receive mode for a period of time
corresponding to atleast a transmission slot for the trans-
mitter before entering said power saving state. If no re-
transmission has been received from the master unit dur-
ing this interval, it is construed as a confirmation that the
master unit has received the confirmation signal and any
included data properly.

[0041] Advantageously, as specified in claim 13, said
receiver may be controlled to be brought into normal op-
erating mode at - or before - the time of transmission
indicated by said information indicative of the time of
transmission for said subsequent dataframe. Hereby, the
slave may be in a sleep mode for essentially the whole
period between transmitted messages,

[0042] Inastill further preferred embodiment, as spec-
ified in claim 14, said method may comprise steps of re-
suming synchronization, e.g. in case said receiver has
not received said time indicative information or in case
said transmitter has not received confirmation from said
receiver of receipt of said time indicative information.
Hereby, areliable communication method is established.
[0043] Advantageously, as specified in claim 15, said
steps of resuming synchronization may comprise the
step of altering the operating mode of the transmitter until
a communication has been established with the receiver,
where after normal operating mode may be resumed.
Hereby, for example by altering the operation mode of
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the master node to a long preamble mode, synchronicity
may be regained effectively and relatively quickly, there-
by minimizing the error time.

[0044] Inafurther preferred form, as specified in claim
16, said steps of resuming synchronization may comprise
the step of altering the operating mode of the transmitter
unit to a long preamble mode. The transmitter will trans-
mit a preamble of a length that will ensure - in most cases
- that the receiver or the receivers in question will enter
receive mode during this preamble. The preamble con-
tains information regarding the point in time, when the
payload data of the message will be transmitted, and the
receiver may operate in accordance herewith, i.e. regain
synchronicity.

[0045] Preferably, as specified in claim 17, said steps
of resuming synchronization may comprise the step of
altering the operating mode of the receiver until a com-
munication has been established with the transmitter,
where after normal operating mode may be resumed.
The receiver may alter its operation mode to a constant
receive mode until a signal, e.g. a preamble is received
form the transmitter or master unit.

[0046] Advantageously, as specified in claim 18, said
steps of resuming synchronization may comprise the
Step of altering the operating mode of the receiver unit
to along preamble mode, whereby synchronicity may be
regained while simultaneously limiting the power con-
sumption of the receiver unit or units.

[0047] In an advantageous embodiment, as specified
in claim 19, said power saving state of said transmitter
and/or said receiver may comprise a sleep mode, e.g. a
low power consumption mode of a radio frequency op-
erating part, e.g. a radio frequency transmitter or a re-
ceiver, respectively. It will be understood, though, that
other parts than the radio frequency parts may be brought
into sleep mode, e.g. parts not necessary for the timing
and for the reactivation.

[0048] Advantageously, as specified in claim 20, said
at least one transmitter and/or at least one receiver may
each form part of a node comprising a transceiver ar-
rangement. Although the invention may relate to a sys-
tem comprising nodes performing by one-way commu-
nication, it will be understood that master as well as slave
nodes may comprise transceiver arrangements, which
also will be apparent from the specific examples given in
the detailed description.

[0049] Further, as specified in claim 21, said commu-
nication system may comprise at least two nodes, each
comprising at least a transmitter and/or a receiver for
wireless transmission, e.g. radio frequency transmission.
It will be understood that other means of transmission
than radio frequency may be utilized. Further, it will be
understood that the invention may be utilized in connec-
tion with systems comprising a plurality of master and/or
slave nodes.

[0050] In a still further advantageous embodiment, as
specified in claim 22, said time of transmission for a later
signal may be selected randomly, preferably from a pre-
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determined interval. Hereby the risk of collision is re-
duced in a system comprising more than one transmitter
or master unit.

[0051] The invention also relates to a communication
system comprising at least one transmitter and one re-
ceiver, e.g. a system for transmission of control signals,
request signals, interrogation signals etc. wherein said
at least one transmitter is designed to be able to include
information in a signal dataframe, which information is
indicative of the time of transmission for a later signal
when transmitting said signal dataframe to said at least
one receiver, wherein said at least one receiver compris-
es control means to perform atime control in dependence
on said information indicative of the time of transmission
for a subsequent signal, and wherein said system com-
prises means for facilitating a transition into a power sav-
ing state of at least the transmitter or the receiver, when
no dataftame is being conveyed.

[0052] Hereby, it is achieved that one or both of the
nodesinvolved, e.g. amaster and a slave node may enter
a sleep mode and still be able to engage in scheduled
communication again. Thus, predetermined or presched-
uled communication may be performed in a reliable man-
ner providing several possibilities of lowering power con-
sumption for one or both of the nodes involved. Obvious-
ly, such a system may operate using two-way communi-
cation as well as one-way communication.

[0053] Further, means for facilitating transmission of
synchronization messages etc. regularly has been avoid-
ed by the system, thus also lowering overall power con-
sumption. It will also be understood that a high degree
of flexibility is achieved in relation to prior art systems,
for example as regards the transmission pattern to dif-
ferent receivers or slave units, the length of the sleep
mode periods, the selectivity when a number of different
receivers or slave units is involved etc.

[0054] When, as specified in claim 24, said at least one
transmitter and/or one receiver comprise timing means,
the message part indicative of the time of transmission
for a later signal may be made readily available to the
transmitter and said message part may be readily utilized
by the receiver for operative purposes. Hereby, the next
time of transmission may be determined in a simple man-
ner, e.g. by using the commonly available timing means
normally comprised in the nodes in question. It may be
noted that the timing means may be synchronized regu-
larly, e.g. every time a message is transmitted from a
master to a slave, the timing reference of the master may
be included in the message and the slave node may ad-
just its own timing reference, if necessary.

[0055] In an advantageous embodiment, as specified
in claim 25, said at least one receiver may comprise con-
trol means for switching between at least two modes of
operation in dependence on a received dataframe com-
prising information indicative of the time of transmission
for a later signal. Hereby the altering of the operative
modes may be achieved in a relatively simple manner.
[0056] In a further advantageous embodiment, as

10

15

20

25

30

35

40

45

50

55

specified in claim 26, said at least one transmitter may
comprise control means for switching between at least
two modes of operation in dependence on a transmitted
dataframe comprising information indicative of the time
of transmission for a later signal. Hereby the altering of
the operative modes may be achieved in a relatively sim-
ple manner.

[0057] Preferably, as specified in claim 27, said at least
two modes of operation may comprise anormal operating
mode and a power saving mode. It will be understood,
though, that other modes maybe involved and that more
that two modes may be selectable.

[0058] In a still further advantageous embodiment, as
specified in claim 28, said power saving mode of said
transmitter and/or said receiver may comprise sleep
mode, e.g. a low power consumption mode of a radio
frequency operating part, e.g. a radio frequency trans-
mitter or a receiver, respectively. It will be understood,
though, that other parts than the radio frequency parts
may be broughtinto sleep mode, e.g. parts not necessary
for the timing and for the reactivation.

[0059] When, as specified in claim 29, said atleast one
transmitter and/or said at least one receiver comprises
battery power supply means, a particular advantageous
embodiment has been achieved, since the resulting low
power consumption of the transmitter and/or receiver will
provide a prolonged operative life of the power supply,
thereby giving enhanced reliability and user-friendliness.
Other supply systems may profit as well, though, when
the invention is utilized, e.g. solar power operated sys-
tems.

[0060] In a particular advantageous embodiment, as
specified in claim 30, said at least one transmitter and/or
said at least one receiver may comprise. control means
for determining a lack of synchronicity and means for
initiating a synchronization resumption process. Hereby
the system may quickly take measures to regain syn-
chronicity, whereby a reliable communication may be
maintained.

[0061] Advantageously, as specified in claim 31, said
system may be designed to operate in accordance with
a method according to one or more of claims 1 - 22.
[0062] Finally, the invention pertains to a use of a meth-
od according to one or more of claims 1 - 22 and/or a
system according to one or more of claims 23 - 31 for
updating of measures values in e.g. control, request
and/or interrogation systems.

[0063] Itwill be understood that the invention is of par-
ticularimportance when dealing with systems where very
frequent communication is not necessary and where fast
updating of e.g. measured valued, control signals, inter-
rogation etc. is not necessary.

[0064] Further, the distance between polling times
may be arranged arbitrarily, e.g. in view of the particular
needs. At certain times the polling may be performed
often, while at other times the polling may be performed
with relatively large intervals. This may also take place
individually for the receivers involved, e.g. with a rela-
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tively high polling frequency for certain receivers while
others are polled at a lower frequency. Thus, a very flex-
ible and individual operation is achieved and the need to
perform cyclically transmissions of synchronization mes-
sages is made superfluous by the invention.

The figures

[0065] The invention will be explained in further detail
below with reference to the figures of which

fig.1  showsageneral overview of a system according
to an embodiment of the invention,

is a functional diagram illustrating the commu-
nication between a master and a slave node as
well as the function of these nodes according to
an embodiment of the invention,

shows a functional diagram corresponding to fig.
2, but in a different operational situation,

shows a functional diagram corresponding to fig.
2, but in an modified embodiment,

is a functional diagram illustrating a method of
regaining synchronicity according to an embod-
iment of the invention, and

is a functional diagram corresponding to fig. 5,
but illustrating another operational situation.

fig. 2

fig. 3
fig. 4

fig. 5

fig. 6

Detailed description

[0066] Fig. 1 shows a general overview of a system
according to an embodiment of the invention. The system
comprises a plurality of nodes or units 2, 4, 6, 8, 10, 12,
14 (N1 - Nn). Some or even all of these may comprise
or be linked to devices, for example sensors, drive units
forvarious apparatus and means, etc 20, 22, 24, 26. Such
drive units may for example be activators of various types
and may be used in a wide variety of applications, as
explained in further detail later on.

[0067] The units N1 - Nn may also or instead comprise
or be linked to assorted apparatus, measuring devices,
indicating devices, controllers etc. that need to receive
information, control signals etc. at certain points of time.
A common feature of the units 2, 4, 6, 8, 10, 12 is that it
is necessary or advantageous to be able to send some
sort of information, signal etc. to the units. Further, it may
be necessary or preferable to be able to receive informa-
tion or signals from the units, e.g. confirmation signals,
acknowledgement signals, measurement signals etc.
[0068] In the embodiment shown in fig. 1, the nodes
or units 4, 6, 12, 14 are equipped with receiving means
for radio frequency signals, e.g. including antenna
means. Each of these nodes or units may comprise e.g.
measuring means, sensors, one or more motor drive
units or control units and may be connected to a driven
or controlled member etc. It will be understood that these
means may be integrated with the unit. It will further be
understood that a system may comprise one or more of
these nodes or units and that these may be similar or
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dissimilar and may control one or more similar or different
devices. The nodes or units N2, N3, N6 - Nn will also be
referred to as controllable units or slave units in the fol-
lowing.

[0069] The system further comprises one or more
nodes or units, e.g. 2, 8, 10 (N1, N4, N5) designed for
transmission of signals by means of radio frequency
transmission means or other types of wireless transmis-
sion. These nodes or units may be used for transmitting
control signals or other types of signals to one or more
of the other nodes or units in the system.

[0070] The nodes N1, N4, N5, which may be remote
controls, will also be referred to as controllers or master
units in the following.

[0071] The method of performing a communication be-
tween the units or nodes comprised in the illustrated sys-
tem, e.g. between a master node, e.g. the node 2 (N1),
and one or more of the other nodes or units N2 - Nn,
which may be described as slave units in the following,
will now be described in further detail. It will be under-
stood that in this context a master unit will imply a unit or
a node in a communication system that initiates a trans-
mission of data, and that a slave unit correspondingly will
imply a unit that receives and possibly responds to a
transmission from a master unit. Thus, any of the units
involved in the system illustrated in fig. 1 may in principle
take the role as a master unit as well as a slave unit in
accordance with this definition. Further, it should be un-
derstood that the slave units will be able to respond to
the received signals, e.g. by transmitting a response sig-
nal.

[0072] The transmission of signals, e.g. data between
the nodes or units involved will take the form of a trans-
mission of messages comprising a number of frames,
packages or the like that are being transmitted between
the units, e.g. a first frame from a first unit to a second
unit, a second frame from the second unit to the first unit
etc. A frame or a package comprises a number of bits
that are transmitted consecutively. Each of the frames
comprises a preamble part and a payload data part.
[0073] The operation of the nodes, e.g. the communi-
cation between these nodes and the operative modes of
these nodes, e.g. normal active operating mode, sleep
mode, and the operative modes of the system, e.g. nor-
mal active operating mode, a power saving mode such
as time controlled poll mode, long preamble mode etc.
will be described in the following with reference to figures
2-4,

[0074] A node that initiates a transmission will be re-
ferred to as a master node or simply a master. A node
that responds to received signal from a master, or a node
that will only transmit upon request from master, will be
referred to as a slave in the following.

[0075] Infig. 2 the functionality of a system comprising
a master and a slave unit that are operating according
to an embodiment of the invention, also referred to as
time controlled poll mode, is illustrated. Prior to the time
t1, both are in a sleep mode, e.g. a mode wherein power
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consumption has been reduced in relation to the power
consumption in a normal, fully operative mode. This may
be achieved by deactivating circuits that need not be op-
erable when no transmission needs to be performed or
when no reception of signals is expected, such as radio
frequency (RF) circuits. However, it will be understood
that some parts or circuits, such as some control circuits,
need to be operable at alltime in order to be able to "wake
up" a node. The selection of circuits or circuits parts to
be deactivated will of course depend on the specific cir-
cumstances and the design of the node, apparatus
and/or transmitter/receiver means in question.

[0076] Atthetimet,, which hasbeenindicated or spec-
ified by the master node to the slave node previously,
the master node and the slave node will switch from sleep
mode to a fully operable mode. As indicated, the slave
node may initiate its transition from the sleep mode earlier
than the master node in order to be able to receive a
message transmitted immediately after the time t; from
the master node. At the time t; the master unit transmits
a dataframe in a transmit interval TX. This dataframe
comprises, apart from a preamble and a message con-
tent relating to an ordinary command etc. destined for
the slave node a message part indicating a later trans-
mittal or preferably the next time, a signal or a polling will
be transmitted to the slave node. This message part in-
dicative of the next transmission time for a polling may
for example be the absolute time for the transmission,
measured in relation to a common time scale, or it may
be a value indicating the time that will lapse before trans-
mission is resumed. However, other means of indicating
the later time of transmission may be utilized. For exam-
ple, the later time of transmission may be provided by
means of an algorithm known to at least the slave node,
but preferably known to both the master node and the
slave node. The master node may transmit a message,
a sign, a character or the like, on the basis of which the
slave node may calculate the later time of transmission,
using the algorithm.

[0077] At the time t;, the slave node is in a receive
mode (RX), however, in the example illustrated in fig. 2,
the dataframe transmitted by the master is not received
by the slave. The master, which after the transmission
has switched to a receive mode (RX) at the time t,, will
therefore not receive the expected confirmation signal
from the slave. After a predetermined time, the master
switches to a transmit mode (TX) again at the time t; and
retransmits the dataframe. At the time t, the master
switches to a receive mode (RX) and the slave, which
this time has received the dataframe, will transmit a con-
firmation signal. It will be understood that this pattern of
repeated transmit- and receive-modes for the master
may be repeated a predetermined number of times e.g.
two or more than two. For practical reasons, however,
the number of repetitions will be limited.

[0078] Inthe example shown in fig. 2, the master has
received the confirmation signal from the slave node, and
at the time t5 the master node will switch to sleep mode,
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e.g. by deactivating the radio frequency circuit(s) and
possibly other circuits and circuit parts. The slave node
will however remain in an active mode until the time tg,
corresponding to the predetermined number of repeated
transmissions, since the slave node does not receive a
confirmation from the master node. The slave node may
therefore in the illustrated example stay active in case
the master unit has not received the confirmation signal
sent from the slave node at time t,, waiting for possible
retransmission(s) from the master node. At the time tg
the slave node is brought into sleep mode, e.g. by deac-
tivating the radio frequency circuit(s) and possibly other
circuits and circuit parts.

[0079] The master node and the slave node will both
be controlled to wake up in accordance with the message
part indicative of the next transmittal, and the cycle de-
scribed above will be repeated.

[0080] It will be understood that both master and the
slave will have control means to perform the time control
and to perform the activation of the deactivated parts.
These control means may of course also involve timing
means, e.g. clock means etc. whereby the point of time
for reactivation may be provided readily if the time for the
next transmission, has been indicated by a point in time
or by a time period. The control means may also be in-
volved if for instance the reactivation time has to be cal-
culated using an algorithm.

[0081] The operative cycle illustrated in fig. 3 corre-
sponds to fig. 2, but in fig. 3 a case is shown, where the
confirmation signal sent from the slave node at the time
t, is not received by the master node. The master node
will thus in accordance with this embodiment of the in-
vention perform a retransmittal of the signal at the time
t5. This signal is received by the slave node (again), and
at the time t, the slave node has switched to transmit
mode (TX) and transmits a confirmation signal again.
This is received by the master node, which consequently,
as explained above, is brought into sleep mode at the
time t5. The slave node will as explained above wait until
the time tg before going into sleep mode.

[0082] It will be understood that power consumption
on the part of the slave node may be reduced further by
reducing the time wherein the slave is active waiting for
possible retransmissions, e.g. the period from the time
t, to the time tg, or rather the period from a successful
receipt of a signal from a master node and a transmittal
of a confirmation signal until the time tg.

[0083] In a modified embodiment of the invention, the
slave node is controlled to initiate the sleep mode, when
a signal from a master node has been received and a
confirmation signal has been transmitted. Since the sig-
nal from the master node has been successfully received,
e.g. the content of the dataframe has been received cor-
rectly, by the slave node, it is to be expected that the
return confirmation signal will also be received by the
master node. Thus, such a modified embodiment will per-
form with substantially the same or only a slightly lower
degree of success than the first embodiment and will



15 EP 1543 641 B1 16

have a further enhanced power reduction.

[0084] Another modified embodiment also having low-
er power consumption than the embodiment illustrated
in fig. 2 and 3, but with a higher degree of efficiency than
the above-described modified embodiment is illustrated
in fig. 4.

[0085] Inthis embodiment the slave node is controlled
in order to wait a number of receive slots, for example
one, two etc. after having transmitted a confirmation sig-
nal before going into sleep mode.

[0086] As exemplified in fig. 4, after master and slave
node have been activated at the previously indicated time
t,, the master node has transmitted a signal, which has
been correctly received by the slave node. The slave
node has as explained above transmitted a return con-
firmation signal at the time t,. This has however not been
received by the master node, and in consequence the
master node has switched to transmit mode at the time
t3 and has transmitted a new signal. This retransmitted
signal is - in the illustrated example - received by the
slave node, which transmits a confirmation signal at the
time t,. The confirmation signal is received by the master
node, which in accordance with the invention is brought
into sleep mode at the time t;. The slave node will as
shown wait one receive slot, e.g. until the time tg before
going into sleep mode. If the master node had not re-
ceived the confirmation signal, it would have retransmit-
ted the signal, and as the slave node is in receive mode
in the respective time slot, it would have received the
signal and would therefore not have been brought into
sleep at the time tg, but would have switched to transmit
mode in order to transmit a confirmation signal again. In
this manner, i.e. when the slave node is controlled to wait
at least one receive slot before going into sleep mode, it
will normally be assured that both nodes are aware of
the next polling time, before going into sleep mode.
[0087] Itis obvious, though, thata maximum allowable
number of time slots must be decided upon, e.g. corre-
sponding to the above mentioned predetermined number
of retransmittals.

[0088] Inthe above described cases at least one non-
receipt of a signal has been involved, but it will be under-
stood that if the signal from the master node in the first
time slot after a sleep mode period is received by the
slave node, and if the confirmation signal is received cor-
rectly by the master in the next time slot, then according
to the invention the master will be brought into sleep
mode e.g. at the time t;. The slave node may, as exem-
plified above, be brought into sleep mode immediately,
after at least one further time slot, or at a point in time
corresponding to a predetermined number of retransmit-
tals. Other embodiments and details hereof will be pos-
sible, which will be obvious to a skilled person.

[0089] Even though precautions have been taken, as
described above, to assure that both nodes involved in
the above described time controlled poll mode method
and system will receive information regarding the next
polling time, unusual circumstances etc. may result in a
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lapse of synchronicity.

[0090] For example, the slave may not receive infor-
mation regarding the next polling time, irrespective of the
retransmittals, because the predetermined number of re-
transmittals has been exceeded before the message
have been received (correctly). In this case it will be rec-
ognized by the control means both at the master and the
slave node that the synchronization has been lost, i.e.
that a new polling time has not been arranged or agreed
upon, since the master has not received a confirmation
from the slave and since the slave has not registered a
message indicative of the next polling time.

[0091] In this case both nodes will change to another
operational mode in order to establish a communication,
whereby synchronization may be regained. For example,
both nodes may switch to a long preamble mode.
[0092] This has been exemplified in fig. 5, which illus-
trates the functionality of a master and slave node in such
an embodiment. At the time t; both nodes are operative
after a sleep mode period and consecutive transmit and
receive attempts are performed until the maximal prede-
termined number of slots have been reached at the time
t;. Both the master and the slave, or rather the control
means of these will have recognized the error-situation
and will change the operating mode of both nodes to a
long preamble mode. As shown, the master will transmit
a signal having a long preamble, followed by a payload
frame at the time ty. The long preamble allows prospec-
tive slaves to enter a receive mode in respective time
slots. Thus, itis supposed that the slave node in question
initiates a receive mode at the time tg. It will detect the
transmitted preamble from the master node, indicating
that a communication is requested with the respective
slave node, and the slave node will consequently remain
in receive mode until the payload, which comprises a
message partindicative of the next polling time, has been
received at the time t;q. In the time slot from t,, to the
time t;; the slave node will transmit a confirmation signal
to the master node, which has switched to a receive
mode. If the master node receives the confirmation signal
(correctly), itwill be broughtinto sleep mode as indicated.
The slave node may as explained previously enter sleep
mode immediately, after at least one further tine slot, for
example at the time t;,, or after a period corresponding
to the predetermined number of retransmittals. It will be
understood that synchronization has now been re-estab-
lished.

[0093] Another error-situation would occur if the slave
node has received the next polling time, but the master
node has notreceived a confirmation from the slave. This
situation is illustrated in fig. 6. At the time t; both nodes
are operative as described above after a sleep mode
period and consecutive transmit and receive attempts
are performed until the maximal predetermined number
of slots have beenreached atthe time t;. Only the master,
or rather the control means of the master node will have
recognized the error-situation and will change the oper-
ating mode to a long preamble mode. As shown, the mas-
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ter will transmit a signal having a long preamble, followed
by a payload frame at the time ty. The slave node will
however operate according to the time controlled poll
mode and will enter the sleep mode, for example imme-
diately after the time t; as illustrated At the next polling
time the slave node will enter receive mode, where it
according to the time controlled poll mode will stay for
the predetermined number of time slots, e.g. until the
time t, 3, since it has not received a message dataframe
from the master node. The slave node or rather the con-
trol means of this will now have recognized that synchro-
nicity has been lost and will switch to a long preamble
mode as indicated. In the illustrated example the slave
will enter a receive mode at the time tg, it will detect the
preamble transmitted from the master and will remain in
receive mode until the payload has been received at the
time t;5. The slave node will as explained above in con-
nection with fig. 5 transmit a confirmation signalin atrans-
mit mode from the time t; to the time t;4, and if this is
received by the master node, both nodes will enter sleep
mode, the slave node possibly after a receive mode pe-
riod (RX) asillustrated. It will be understood that the slave
node may not necessarily enter communication with the
master node during the first long preamble transmitted
form the master node. In this case both nodes will remain
in the long preamble mode until communication has been
regained.

[0094] Further, it will be understood that the commu-
nication performed after the time ty, e.g. after a commu-
nication has been established using the long preamble
mode may include several time slots of consecutive
transmit and receive slots as explained in connection with
figs. 2 - 4, depending on whether the respective signals
are received correctly or not.

[0095] It will be understood that a master node may
communicate with more than one slave node, and that
the master node comprises means for avoiding possible
time collision, e.g. by selecting different polling time val-
ues for the respective slave nodes. Further, the master
node may be able to select polling time values randomly
e.g. by selecting polling times between e.g. 250 sec and
350 sec, while maintaining a mean poll time value of e.g.
300 sec. In this manner the likelihood of collision will be
avoided in a system comprising more than one master
node.

[0096] Further, it will be understood that even if the
invention has been described above using nodes capa-
ble of performing two-way communication, the invention
may be utilized by systems comprising nodes only able
to perform one-way communication. A few examples of
this shall be explained in the following.

[0097] Atransmitter in a one-way system may operate
according to a long preamble mode, e.g. by sending a
message frame comprising a long preamble of length of
e.g. 500 msec. This will of course incur power consump-
tion on the part of the transmitter that is higher than the
power consumption in a corresponding two-way situation
as described above. However, the message frame, e.g.
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the payload part of the frame will comprise data indicative
of e.g. the next transmission time, thereby allowing the ’
receiver to enter a sleep mode after having received the
message. The receiver will as described above be con-
trolled to be reactivated at or immediately before the
transmission time indicated in the preceding message,
thus allowing a substantial power saving to be achieved.
Such a system will as a whole achieve a power saving
that is greater than the power saving achieved by e.g. a
similar system operating according to a long preamble
mode.

[0098] If synchronicity should be lostin such a system,
e.g. if the receiver does not receive the next message
(correctly) and therefore has not received information
concerning the next time of transmission, the receiver
may enter operation according to a long preamble mode,
e.g. by being active for a short duration, e.g. 10 msec,
during a long preamble period, e.g. 500 msec. The re-
ceiver remains in this mode until a message has been
received from the transmitter comprising an indication of
the next time of transmission. The receiver may now op-
erate according to the time control poll mode again, e.qg.
enter sleep mode and be reactivated at the next time of
transmission.

[0099] Alternatively, when synchronicity has been lost,
both the transmitter and the receiver may operate ac-
cording to normal operating mode, until synchronicity as
been regained, e.g. until the receiver has received infor-
mation regarding the next scheduled time of transmis-
sion. The slave node will have a higher power consump-
tion than when operating according to long preamble
mode, but the transmitter - the master - will have a lower
power consumption than when operating according to a
long preamble mode, since it will not have to transmit a
fairly long preamble. Further, it may be expected that
synchronicity may be regained fairly quickly in this man-
ner, whereby the time controlled poll mode may be re-
entered rather quickly again after a loss of synchronicity.
[0100] Other optional operational schemes are possi-
ble when using the time control poll mode according to
the invention in a one-way-system, which will be obvious
to a skilled person.

Claims

1. Method of controlling a communication system com-
prising at least one transmitter (2, 8, 10) and at least
one receiver (4, 6, 12, 14), characterized by, re-
ceiving a signal dataframe (TX) transmitted by a
transmitter at a time indicated by a previously re-
ceived dataframe, wherein the dataframe being re-
ceived contains information indicative of the time of
transmission for a subsequent dataframe,
registering said information indicative of the time of
transmission for said subsequent dataframe by the
receiver receiving said signal dataframe (TX), and
facilitating a transition into a power saving state of
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at least the transmitter or the receiver, when no da-
taframe is being conveyed.

Method according to claim 1, characterized in that
said information indicative of the time of transmission
for a subsequent signal relates to the time of trans-
mission for a following dataframe to be transmitted
to said receiver.

Method according to claim 1 or 2, characterized in
that said information indicative of the time of trans-
mission relates to a period of time following said sig-
nal dataframe (TX) being received by the receiver.

Method according to claim 1 or 2, characterized in
that said information indicative of the time of trans-
mission relates to a point of time relating to a timing
reference established at each node or at least at one
of the nodes involved.

Method according to claim 1, characterized in that
said information indicative of the time of transmission
relates to a message, a sign or a character, on the
basis of which the receiver by means of an algorithm
calculates the time of transmission for said subse-
qguent dataframe.

Method according to one or more of claims 1 - 5,
characterized in that said transmitter is broughtinto
said power saving state after having concluded
transmission of said signal dataframe (TX), prefera-
bly after receipt of a confirmation signal from said
receiver.

Method according to claim 6, characterized in that
said transmitter is controlled to wait a predetermined
time for a response from said receiver, and, if no
response is received, to retransmit said signal data-
frame (TX).

Method according to claim 7, characterized in that
said transmitter is controlled to retransmit said signal
dataframe (TX) a predetermined number of times, if
no response is received.

Method according to one or more of claims 6-8, char-
acterized in that said transmitter is controlled to be
brought into normal operating mode at - or before -
thetime of transmission indicated by said information
indicative of the time of transmission for said subse-
guent dataframe.

Method according to one or more of claims 1-9, char-
acterized in that said receiver is brought into said
power saving state after having received said signal
dataframe (TX), preferably after having transmitted
a confirmation signal and possibly after a further re-
transmission time.
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12.

13.

14.

15.

16.

17.

18.

19.
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Method accordingto claim 10, characterized in that
said receiver is controlled to transmit a confirmation
signal after having received said signal dataframe
(TX) from the transmitter, and that the receiver sub-
sequently will wait in a receive mode for a retrans-
mission from the transmitter.

Method accordingto claim 11, characterized in that
said receiver will waitin the receive mode for a period
of time corresponding to at least a transmission slot
for the transmitter before entering said power saving
state.

Method according to one or more of claims 10-12,
characterized in that said receiver is controlled to
be brought into normal operating mode at - or before
- the time of transmission indicated by said informa-
tion indicative of the time of transmission for said
subsequent dataframe.

Method according to one or more of claims 1-13,
characterized in that said method comprises steps
of resuming synchronization in case said receiver
has not received said time indicative information or
in case said transmitter has not received confirma-
tion from said receiver of receipt of said time indic-
ative information.

Method according to claim 14, characterized in that
said steps of resuming synchronization comprises
the step of altering the operating mode of the trans-
mitter until a communication has been established
with the receiver, where after normal operating mode
may be resumed.

Method accordingto claim 15, characterized in that
said steps of resuming synchronization comprises
the step of altering the operating mode of the trans-
mitter unit to a long preamble mode.

Method according to claim 14, 15 or 16, character-
ized in that said steps of resuming synchronization
comprises the step of altering the operating mode of
the receiver until a communication has been estab-
lished with the transmitter, where after normal oper-
ating mode may be resumed.

Method accordingtoclaim 17, characterized i nthat
said steps of resuming synchronization comprises
the step of altering the operating mode of the receiver
unit to a long preamble mode.

Method according to one or more of claims 1-18,
characterized in that said power saving state of
said transmitter and/or said receiver comprises a low
power consumption mode of a radio frequency op-
erating part, e.g. a radio frequency transmitter or a
receiver, respectively.
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Method according to one or more of claims 1-19,
characterized in that said at least one transmitter
and at least one receiver each may form part of a
node comprising a transceiver arrangement.

Method according to one or more of claims 1-20,
characterized in that said communication system
comprises at least two nodes, each comprising at
least a transmitter and/or a receiver for wireless
transmission.

Method according to one or more of claims 1 - 21,
characterized in that said time of transmission for
asubsequentsignalis selected randomly, preferably
from a predetermined interval.

Communication system comprising at least one
transmitter (2, 8, 10) and at least one receiver (4, 6,
12, 14), wherein

said at least one transmitter (2, 8, 10) is designed to
be able to include information in a signal dataframe
(TX), which information is indicative of the time of
transmission for a subsequent signal when transmit-
ting said signal dataframe (TX) to said at least one
receiver (4, 6, 12, 14),

characterized in that said at least one receiver
comprises control means to perform a time control
in dependence on said information indicative of the
time of transmission for a subsequent signal, and
wherein said system comprises means for facilitating
a transition into a power saving state of at least the
transmitter or the receiver, when no dataframe is be-
ing conveyed.

Communication system according to claim 23, char-
acterized in that said at least one transmitter and
at least one receiver comprise timing means.

Communication system according to claim 23 or 24,
characterized inthat said at least one receiver com-
prises control means for switching between at least
two modes of operation in dependence on areceived
dataframe comprising information indicative of the
time of transmission for a subsequent signal.

Communication system according to claim 23, 24 or
25, characterized

in that said at least one transmitter comprises con-
trol means for switching between at least two modes
of operation in dependence on a transmitted data-
frame comprising information indicative of the time
of transmission for a subsequent signal.

Communication system according to claim 25 or 26,
characterized i n that said at least two modes of
operation comprise a normal operating mode and a
power saving mode.
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Communication system according to claim 27, char-
acterized in that said power saving mode of said
transmitter and/or said receiver comprises a low
power consumption mode of a radio frequency op-
erating part, e.g. a radio frequency transmitter or a
receiver, respectively.

Communication system according to one or more of
claims 23 - 28,

characterized in that said at least one transmitter
and/or said at least one receiver comprise(s) battery
power supply means.

Communication system according to one or more of
claims 23 - 29,

characterized in that said at least one transmitter
and/or said at least one receiver comprises control
means for determining a lack of synchronicity and
means for initiating a synchronization resumption
process.

Communication system according to one or more of
claims 23 - 30,

characterized in that said system is designed to
operate in accordance with a method according to
one or more of claims 1 - 22.

Use of method according to one or more of claims 1
- 22 and/or a system according to one or more of
claims 23-31 for updating of measures values in a
communication system e.g. control, request and/or
interrogation systems.

Patentanspriiche

1.

2.

Verfahren zur Steuerung eines Kommunikationssy-
stems, enthaltend wenigstens einen Sender (2, 8,
10) und wenigstens einen Empfanger (4, 6, 12, 14),
durch folgendes gekennzeichnet:

Empfangen eines Signaldatenrahmens (TX),
der von einem Sender zu einer durch einen vor-
her empfangenen Datenrahmen angezeigten
Zeit gesendet wurde, wobei der empfangene
Datenrahmen eine die Zeit der Ubertragung fiir
einen nachfolgenden Datenrahmen anzeigende
Information enthalt,

Registrieren der die Zeit der Ubertragung fiir den
nachfolgenden Datenrahmen anzeigenden In-
formation durch den den Signaldatenrahmen
(TX) empfangenden Empfanger, und
Ermdglichen eines Ubergangs in einen Strom-
sparzustand zumindest des Senders oder des
Empfangers, wenn kein Datenrahmen tbermit-
telt wird.

Verfahren nach Anspruch 1, dadurch gekenn-



10.

23

zeichnet, dass sich die die Zeit der Ubertragung
eines nachfolgenden Signals anzeigende Informati-
on auf die Zeit der Ubertragung fiir einen nachfol-
genden Datenrahmen bezieht, der zu dem Empfan-
ger zu Ubertragen ist.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass sich die die Zeit der Ubertra-
gung anzeigende Information auf eine Zeitperiode
bezieht, die auf den Signaldatenrahmen (TX) folgt,
der vom Empfanger empfangen wird.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass sich die die Zeit der Ubertra-
gung anzeigende Information auf einen Zeitpunkt
bezieht, welcher sich auf eine an jedem Knoten oder
an wenigstens einem der einbezogenen Knoten er-
zeugte Zeitreferenz bezieht.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass sich die die Zeit der Ubertragung
anzeigende Information auf eine Nachricht, ein Sym-
bol oder ein Zeichen bezieht, auf deren Basis der
Empféanger mittels eines Algorithmus die Zeit der
Ubertragung fiir den nachfolgenden Datenrahmen
berechnet.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 5, dadurch gekennzeichnet, dass der
Sender in den Stromsparzustand gebracht wird,
nachdem er die Ubertragung des Signaldatenrah-
mens (TX) beendet hat und vorzugsweise nachdem
er von dem Empfénger ein Bestatigungssignal emp-
fangen hat.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass der Sender so gesteuert wird, dass
er eine vorbestimmte Zeit auf eine Antwort von dem
Empfénger wartet und, falls keine Antwort empfan-
gen wird, den Signaldatenrahmen (TX) erneut tiber-
tragt.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass der Sender so gesteuert wird, dass
er den Signaldatenrahmen (TX) eine vorbestimmte
Anzahl von Malen erneut Ubertrégt, wenn keine Ant-
wort empfangen wird.

Verfahren nach einem oder mehreren der Anspri-
che 6 bis 8, dadurch gekennzeichnet, dass der
Sender so gesteuert wird, dass er zu - oder vor - der
Zeit der Ubertragung in den normalen Betriebsmo-
dus gebracht wird, die durch die Information ange-
zeigt wird, die die Zeit der Ubertragung fiir den nach-
folgenden Datenrahmen anzeigt.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 9, dadurch gekennzeichnet, dass der
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12.

13.

14.

15.
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17.
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Empfanger in den Stromsparzustand gebracht wird,
nachdem er den Signaldatenrahmen (TX) empfan-
gen hat, vorzugsweise nachdem er ein Bestati-
gungssignal gesendet hat und moglicherweise nach
einer weiteren Zeit fiir eine erneute Ubertragung.

Verfahren nach Anspruch 10, dadurch gekenn-
zeichnet, dass der Empfanger so gesteuert wird,
dass er ein Bestétigungssignal sendet, nachdem er
den Signaldatenrahmen (TX) vom Sender empfan-
gen hat, und der Empfénger anschlieRend in einem
Empfangsmodus auf eine erneute Ubertragung vom
Sender wartet.

Verfahren nach Anspruch 11, dadurch gekenn-
zeichnet, dass der Empfanger im Empfangsmodus
fur eine Zeitperiode wartet, die wenigstens einem
Ubertragungsschlitz des Senders entspricht, bevor
er in den Stromsparzustand geht.

Verfahren nach einem oder mehreren der Anspri-
che 10 bis 12, dadurch gekennzeichnet, dass der
Empfénger so gesteuert wird, dass er zu - oder vor
- der Zeit des Ubertragens in den normalen Betriebs-
modus gebracht wird, die durch die Information an-
gezeigt wird, die die Zeit der Ubertragung fiir den
nachfolgenden Datenrahmen anzeigt.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 13, dadurch gekennzeichnet, dass das
Verfahren Schritte umfasst zur Wiederaufnahme ei-
ner Synchronisation im Falle, dass der Empfanger
die Zeit anzeigende Information nicht empfangen
hat, oder in dem Falle, dass der Sender keine Be-
statigung von dem Empfanger tber den Empfang
der Zeit anzeigenden Information empfangen hat.

Verfahren nach Anspruch 14, dadurch gekenn-
zeichnet, dass die Schritte zur Wiederaufnahme ei-
ner Synchronisation den Schritt des Anderns des Be-
triebsmodus des Senders bis eine Kommunikation
mitdem Empfanger hergestellt worden istumfassen,
wonach der normale Betriebsmodus wieder aufge-
nommen werden kann.

Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, dass die Schritte zur Wiederaufnahme ei-
ner Synchronisation den Schritt des Anderns des Be-
triebsmodus der Sendereinheit zu einem langen Ein-
leitungsmodus umfassen.

Verfahren nach Anspruch 14, 15 oder 16, dadurch
gekennzeichnet, dass die Schritte zur Wiederauf-
nahme einer Synchronisation den Schritt des An-
derns des Betriebsmodus des Empféngers bis eine
Kommunikation mit dem Sender hergestellt worden
ist umfassen, wonach der normale Betriebsmodus
wieder aufgenommen werden kann.



18.

19.

20.

21.

22.

23.

24,

25

Verfahren nach Anspruch 17, dadurch gekenn-
zeichnet, dass die Schritte zur Wiederaufnahme ei-
ner Synchronisation den Schritt des Anderns des Be-
triebsmodus der Empfangereinheit zu einem langen
Einleitungsmodus umfassen.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 18, dadurch gekennzeichnet, dass der
Stromsparzustand des Senders und/oder des Emp-
fangers einen Modus niedrigen Stromverbrauchs ei-
nes Hochfrequenzbetriebsteils, beispielsweise ei-
nes Hochfrequenzsenders bzw eines Empféangers,
umfasst.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 19, dadurch gekennzeichnet, dass der
wenigstens eine Sender und der wenigstens eine
Empféanger jeweils einen Teil eines eine Sende/
Empfanger-Anordnung umfassenden Knotens bil-
den kann.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 20, dadurch gekennzeichnet, dass das
Kommunikationssystem wenigstens zwei Knoten
umfasst, von denen jeder wenigstens einen Sender
und/oder einen Empfanger zur drahtlosen Ubertra-
gung umfasst.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 21, dadurch gekennzeichnet, dass die
Zeit der Ubertragung fiir ein nachfolgendes Signal
zuféllig ausgewahlt wird, wobei dies vorzugsweise
aus einem vorgegebenen Intervall geschieht.

Kommunikationssystem umfassend wenigstens ei-
nen Sender (2, 8, 10) und wenigstens einen Emp-
fanger (4, 6, 12, 14), wobei

der wenigstens eine Sender (2, 8, 10) daflr einge-
richtet ist, dazu fahig zu sein Informationen in einen
Signaldatenrahmen (TX) einzubeziehen, wobei die
Informationen die Zeit der Ubertragung eines nach-
folgenden Signals anzeigen, wenn der Signaldaten-
rahmen (TX) zu dem wenigstens einen Empfanger
(4, 6, 12, 14) Ubertragen wird,

dadurch gekennzeichnet, dass der wenigstens ei-
ne Empfanger Steuerungsmittel umfasst, um eine
Zeitsteuerung in Abh&angigkeit von den Informatio-
nen auszufiihren, die die Zeit der Ubertragung eines
nachfolgenden Signals anzeigen, und

wobei das System Mittel umfasst, um einen Uber-
gang in einen Stromsparzustand wenigstens des
Senders oder des Empféangers zu ermdglichen,
wenn kein Datenrahmen tbertragen wird.

Kommunikationssystem nach Anspruch 23, da-
durch gekennzeichnet, dass der wenigstens eine
Sender und der wenigstens eine Empfanger eine
Zeitgebereinrichtung umfassen.
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28.
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Kommunikationssystem nach Anspruch 23 oder 24,
dadurch gekennzeichnet, dass derwenigstens ei-
ne Empfanger eine Steuereinrichtung umfasst, zum
Umschalten zwischen wenigstens zwei Betriebsmo-
di in Abhangigkeit von einem empfangenen Daten-
rahmen, der die Zeit der Ubertragung eines nachfol-
genden Signals anzeigende Informationen umfasst.

Kommunikationssystem nach Anspruch 23, 24 oder
25, dadurch gekennzeichnet, dass der wenig-
stens eine Sender eine Steuereinrichtung umfasst,
zum Umschalten zwischen wenigstens zwei Be-
triebsmodi in Abhangigkeit von einem gesendeten
Datenrahmen, der die Zeit der Ubertragung eines
nachfolgenden Signals anzeigende Informationen
umfasst.

Kommunikationssystem nach Anspruch 25 oder 26,
dadurch gekennzeichnet, dass die wenigstens
zwei Betriebsmodi einen normalen Betriebsmodus
und einen Stromsparmodus umfassen.

Kommunikationssystem nach Anspruch 27, da-
durch gekennzeichnet, dass der Stromsparmo-
dus des Senders und/oder des Empféangers einen
Modus niedrigen Stromverbrauchs eines Hochfre-
quenzbetriebsteils, beispielsweise eines Hochfre-
guenz-Senders bzw. -Empféngers, umfasst.

Kommunikationssystem nach einem oder mehreren
der Anspriche 23 bis 28, dadurch gekennzeich-
net, dass der wenigstens eine Sender und/oder der
wenigstens eine Empfanger Mittel zur Batteriestrom-
versorgung umfassen.

Kommunikationssystem nach einem oder mehreren
der Anspriche 23 bis 29, dadurch gekennzeich-
net, dass der wenigstens eine Sender oder der we-
nigstens eine Empfanger eine Steuereinrichtung
zum Bestimmen eines Mangels an Synchronizitat
und eine Einrichtung zum Initiieren eines Vorgangs
zur Wiederaufnahme der Synchronisation umfas-
sen.

Kommunikationssystem nach einem oder mehreren
der Anspruche 23 bis 30, dadurch gekennzeich-
net, dass das System dafiir ausgelegt ist, entspre-
chend einem Verfahren gemaf einem oder mehre-
ren der Anspriiche 1 bis 22 zu arbeiten.

Verwendung eines Verfahrens nach einem oder
mehreren der Anspriche 1 bis 22 und/oder eines
Systems nach einem oder mehreren der Anspriiche
23 bis 31 zum Aktualisieren von Messwerten in ei-
nem Kommunikationssystem, beispielsweise in
Steuerungs-, Anforderungs- und/oder Abfragesy-
stemen.
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Revendications

Procédé de commande d’'un systeme de communi-
cation comprenant au moins un émetteur (2, 8, 10)
et au moins un récepteur (4, 6, 12, 14), caractérisé
par

la réception d’une trame de données de signal (TX),
transmise par un émetteur a un moment indiqué par
une trame de données recue au préalable, la trame
de données en cours de réception contenant des
informations indiquant le moment de transmission
d’'une trame de données suivante,

I'enregistrement desdites informations indiquant le
moment de transmission de ladite trame de données
suivante par le récepteur recevant ladite trame de
données de signal (TX), et

la simplification d’'un passage a un état d’économie
de laconsommation d’énergie d’au moins I'émetteur
ou le récepteur, quand aucune trame de données
n’est transportée.

Procédé selon la revendication 1, caractérisé en
ce que lesdites informations indiquant le moment
de transmission d’un signal suivant concernent le
moment de transmission d’'une trame de données
suivante devant étre transmisse audit récepteur.

Procédé selon la revendication 1 ou 2, caractérisé
en ce que lesditesinformations indiquant le moment
de transmission concernent un intervalle de temps
suivant ladite trame de données de signal (TX) en
cours de réception par le récepteur.

Procédé selon la revendication 1 ou 2, caractérisé
en ce que lesditesinformations indiquant le moment
de transmission concernent un moment relatif a une
référence de temps établie a chaque noeud ou a au
moins un des noeuds impliqués.

Procédé selon la revendication 1, caractérisé en

ce que lesdites informations indiquant le moment
de transmission concernent un message, un signe
ou un caractere, sur la base duquel le récepteur, par
le moyen d'un algorithme, calcule le moment de
transmission pour ladite trame de données suivante.

Procédé selon une ou plusieurs des revendications
1 a5, caractérisé en ce que ledit émetteur est mis
dans ledit état d’économie de la consommation
d’énergie aprées avoir mis fin a la transmission de
ladite trame de données de signal (TX), de préféren-
ce aprés avoir recu un signal de confirmation dudit
récepteur.

Procédé selon la revendication 6, caractérisé en

ce que ledit émetteur est commandé de fagon a at-
tendre pendant une période prédéterminée une ré-
ponse dudit récepteur, et, si aucune réponse n'est
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recue, a retransmettre ladite trame de données de
signal (TX).

Procédé selon la revendication 7, caractérisé en
ce que ledit émetteur est commandé de facgon a re-
transmettre ladite trame de données de signal (TX)
un nombre prédéterminé de fois, si aucune réponse
n'est regue.

Procédé selon une ou plusieurs des revendications
6 a8, caractérisé en ce que ledit émetteur est com-
mandé de fagon a étre placé dans le mode normal
de fonctionnement au moment de transmission - ou
avant le moment de transmission - indiqué par les-
dites informations indiquant le moment de transmis-
sion de ladite trame de données suivante.

Procédé selon une ou plusieurs des revendications
1349, caractérisé en ce que ledit récepteur est mis
dans ledit état d’économie de la consommation
d’énergie apres avoir recu ladite trame de données
de signal (TX), de préférence aprés avoir transmis
un signal de confirmation et si possible aprés un
autre moment de retransmission.

Procédé selon la revendication 10, caractérisé en
ce que ledit récepteur est commandé de fagon a
transmettre un signal de confirmation aprés avoir re-
cu ladite trame de données de signal (TX) de I'émet-
teur, eten ce que le récepteur attendra ensuite dans
un mode de réception la retransmission de I'émet-
teur.

Procédé selon la revendication 11, caractérisé en
ce que le récepteur attendra en mode de réception
pendant un intervalle de temps correspondant a au
moins un intervalle de temps de I'émetteur avant
d’entrer dans ledit état d’économie de la consomma-
tion d’énergie.

Procédé selon une ou plusieurs des revendications
10 & 12, caractérisé en ce que ledit récepteur est
commandé de facon a étre placé dans le mode nor-
mal de fonctionnement au moment de transmission
- ou avant le moment de transmission - indiqué par
lesdites informations indiquant le moment de trans-
mission de ladite trame de données suivante.

Procédé selon une ou plusieurs des revendications
1 a 13, caractérisé en ce que ledit procédé com-
prend des étapes de reprise de la synchronisation
dans le cas ou ledit récepteur n'a pas regu lesdites
informations indiquant le moment de transmission
ou dans le cas ou ledit émetteur n'a pas recu dudit
récepteur la confirmation de la réception desdites
informations indiquant le moment de transmission.

Procédé selon la revendication 14, caractérisé en
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ce que lesdites étapes de reprise de la synchroni-
sation comprennent I'étape de modification du mode
de fonctionnement de I'émetteur jusqu’a ce qu’une
communication ait été établie avec le récepteur, le
mode normal de fonctionnement reprenant ensuite.

Procédé selon la revendication 15, caractérisé en
ce que lesdites étapes de reprise de la synchroni-
sation comprennent I'étape de modification du mode
de fonctionnement de I'unité émettrice en un mode
de préambule long.

Procédé selon la revendication 14, 15 ou 16, carac-
térisé en ce que lesdites étapes de reprise de la
synchronisation comprennent I'étape de modifica-
tion du mode de fonctionnement du récepteur jus-
gu'a ce gqu’une communication ait été établie avec
I’émetteur, le mode normal de fonctionnement re-
prenant ensuite.

Procédé selon la revendication 17, caractérisé en
ce que lesdites étapes de reprise de la synchroni-
sation comprennent I'étape de modification du mode
de fonctionnement de I'unité réceptrice en un mode
de préambule long.

Procédé selon une ou plusieurs des revendications
14 18, caractérisé en ce que ledit état d'’économie
de la consommation d’énergie dudit émetteur et/ ou
dudit récepteur comprend un mode de faible con-
sommation d’énergie d’'une partie fonctionnelle radio
fréguence, par exemple un émetteur ou un récepteur
radio fréquence, respectivement.

Procédé selon une ou plusieurs des revendications
1 a 19, caractérisé en ce que ledit au moins un
émetteur etledit au moins un récepteur peuvent cha-
cun faire partie d’'un noeud comprenant un agence-
ment d’émetteur-récepteur.

Procédé selon une ou plusieurs des revendications
1a20, caractérisé ence que ledit systéme de com-
munication comprend au moins deux noeuds, com-
prenant chacun au moins un émetteur et / ou au
moins un récepteur pour une transmission sans fil.

Procédé selon une ou plusieurs des revendications
1 a 21, caractérisé en ce que le moment de trans-
mission d'un signal suivant est choisi de maniére
aléatoire, de préférence dans unintervalle prédéter-
miné.

Systeme de communication comprenant au moins
un émetteur (2, 8, 10) et au moins un récepteur (4,
6, 12, 14), dans lequel

ledit au moins un émetteur (2, 8, 10) est congu pour
pouvoir inclure des informations dans une trame de
données de signal (TX), lesquelles informations in-
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25.
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29.

30

diguant le moment de transmission d'un signal ulté-
rieur au moment de la transmission de ladite trame
de données de signal (TX) audit au moins un récep-
teur (4, 6, 12, 14)

caractérisé en ce que

ledit au moins un récepteur comprend un moyen de
commande pour exécuter un controle temporel en
fonction desdites informations indiquant le moment
de transmission d’un signal ultérieur, et

dans lequel ledit systéme comprend un moyen pour
faciliter un passage dudit au moins émetteur ou dudit
au moins récepteur a un état d’économie de la con-
sommation d’énergie quand aucune trame de don-
nées n'est transportée.

Systeme de communication selon la revendication
23, caractérisé en ce que ledit au moins un émet-
teur et ledit au moins un récepteur comprennent des
moyens de synchronisation.

Systeme de communication selon la revendication
23 ou 24, caractérisé en ce que ledit au moins un
récepteur comprend un moyen de commande pour
effectuer une commutation entre au moins deux mo-
des de fonctionnement en fonction d’'une trame de
données recue comprenant des informations indi-
guant le moment de transmission d'un signal ulté-
rieur.

Systéme de communication selon la revendication
23, 24 ou 25, caractérisé en ce que ledit au moins
un émetteur comprend un moyen de commande
pour effectuer une commutation entre au moins deux
modes de fonctionnement en fonction d’'une trame
de données transmise comprenant des informations
indiquant le moment de transmission d'un signal ul-
térieur.

Systéeme de communication selon la revendication
25 ou 26, caractérisé en ce que lesdits au moins
deux modes de fonctionnement comprennent un
mode normal de fonctionnement et un mode écono-
mie de la consommation d’énergie.

Systeme de communication selon la revendication
27, caractérisé en ce que ledit mode économie de
la consommation d'énergie dudit émetteur et / ou
dudit récepteur comprend un mode de faible con-
sommation d'énergie d'une partie fonctionnelle radio
fréquence, par exemple un émetteur ou un récepteur
radio fréquence, respectivement.

Systéme de communication selon une ou plusieurs
des revendications 23 & 28,

caractérisé en ce que ledit au moins un émetteur
et / ou ledit au moins un récepteur comprend un
moyen d’alimentation par pile.
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Systéme de communication selon une ou plusieurs
des revendications 23 & 29, caractérisé en ce que
ledit au moins un émetteur et/ ou ledit au moins un
récepteur comprend un moyen de commande pour
déterminer un défaut de synchronisation et un
moyen pour déclencher un processus de reprise de
la synchronisation.

Systéme de communication selon une ou plusieurs
des revendications 23 a 30, caractérisé en ce que
ledit systeme est congu pour fonctionner selon un
procédé selon une ou plusieurs des revendications
1a22.

Utilisation du procédé selon une ou plusieurs des
revendications 1 a 22 et/ ou d'un systéme selon une
ou plusieurs des revendications 23 a 31 pour mettre
a jour des valeurs de mesure dans un systeme de
communication, par exemple des systemes de com-
mande, de requéte et / ou d'interrogation.
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