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(54) Method and apparatus for reducing power consumption in a metering device

(57) A metering device comprising a transceiver (2)
for wireless communication by means of frames (F) trans-
mitted via a wireless link and a microcontroller unit (3)
for data processing, wherein the metering device (1) has
a hardware accelerator circuit (6) configured to check a
preamble and/or a synchronization word of a frame (F)
received by the transceiver (2) and if a matching pream-
ble and/or matching synchronization word is detected by
said hardware accelerator circuit (6) the hardware accel-

erator circuit (6) is further configured to check the data
content of at least one header field of the received frame
(F) and if a matching data content is detected by the
hardware accelerator circuit (6) the hardware accelerator
circuit (6) is further configured to wake up the microcon-
troller unit (3) of the metering device (1) from a sleep
mode to process data transported in data fields of the
received frame (F).
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Description

[0001] The invention relates to a method and appara-
tus for reducing power consumption of a metering device
within a wireless metering system.
[0002] A metering device is provided to measure a
quantity of a utility consumed by a consumer and to notify
another entity about the measured quantity via a com-
munication link. The communication link can be formed
by a wireless M-bus which is a European smart metering
communication standard (EN 13757-4). This smart me-
tering communication standard specifies communica-
tions between metering devices and data collectors or
gateways. The metering devices can be adapted to
measure any kind of utility such as water, gas, heat or
electric power. The metering device can communicate
with other system components, for example mobile rea-
dout devices, stationary receivers, data collectors or sys-
tem network components.
[0003] Fig. 1 shows a block diagram of a conventional
metering device comprising a RF transceiver and a host
microcontroller unit MCU. The metering device compris-
es an antenna A connected to the RF transceiver to trans-
mit and receive frames via a wireless link to/from other
entities of the wireless metering system. The RF trans-
ceiver of the conventional metering device is used for
processing the data transported in the frames on the
physical layer. A data link layer and above layers are
mainly processed by a software executed on the host
MCU (microcontroller unit) as illustrated in Fig. 1. The
host MCU is connected to the RF transceiver by means
of a host interface. As shown in Fig. 1, the RF transceiver
comprises several units including a voltage control oscil-
lator VCO and a power amplifier regulator. The oscillator
generates an oscillation signal provided to a phase-
locked loop PLL which in turn is connected to the voltage
control oscillator VCO. The voltage control oscillator pro-
vides signals for a mixing stage to which band-pass filter
units BPF are connected. An analog digital converter
ADC converts the received analog signal to digital signals
applied to a demodulator. The demodulator applies the
demodulated data via the host interface of the RF trans-
ceiver to the host microcontroller unit MCU as shown in
Fig. 1. Data processed by the MCU is supplied via the
host interface of the RF transceiver to a digital modulator
connected to the phase-locked loop PLL.
[0004] In the conventional metering device as shown
in Fig.1, the host MCU executing the software for
processing the data of a received frame has to wake up
from a sleep mode every time when the metering device
receives an incoming message or frame from the sur-
rounding wireless network. If a matching preamble and/or
synchronization word of a received frame is detected by
the metering device, the microcontroller unit MCU of the
respective metering device is automatically activated, i.
e. it wakes up from a sleep mode. Then, the microcon-
troller unit MCU processes data transported in data fields
of the received frame. For instance, if the microcontroller

unit MCU detects that the data content of at least one
header field of the received frame has matching data
content a corresponding data processing of data trans-
ported in data fields of the received frame is performed
by a processing software executed by the microcontroller
unit MCU. Accordingly, in the conventional metering de-
vice, the host MCU of the respective device has to be
woken up from a sleep mode to evaluate the first received
frame no matter whether the data content in any of the
header fields of the received frame is valid or not. Con-
sequently, the host MCU in a conventional metering de-
vice is switched from a sleep mode with a low power
consumption to an operation mode for data processing
with a high power consumption more often than really
necessary. Accordingly, a disadvantage of a convention-
al metering device as illustrated in Fig. 1 is that its average
power consumption is relatively high. Since most meter-
ing devices are supplied by a local battery, a high average
power consumption reduces the battery life significantly
so that the total operation time of the metering device
within the system is also reduced.
[0005] Accordingly, it is an object of the present inven-
tion to provide a method and apparatus for reducing a
power consumption of a metering device within a wireless
metering system.
[0006] This object is achieved by a method comprising
the features of claim 1.
[0007] According to a first aspect, a method for reduc-
ing power consumption of a metering device having a
transceiver for wireless communication by means of
frames transmitted via a wireless link and a microcon-
troller unit for data processing is provided, wherein the
method comprises the steps of: checking a preamble
and/or a synchronization word of a frame received by the
transceiver by a hardware accelerator circuit of said
transceiver, if a matching preamble and/or a synchroni-
zation word has been detected by said hardware accel-
erator circuit checking by said hardware accelerator cir-
cuit the data content within at least one header field of
the received frame; and if a matching data content within
the at least one header field has been detected by said
hardware accelerator circuit waking up the microcontrol-
ler unit from a sleep mode by said hardware accelerator
circuit to process data transported in the data fields of
the received frame.
[0008] An advantage provided by the method accord-
ing to the first aspect of the present invention is that the
average power consumption is reduced. Moreover, the
chances of an unnecessary activation of the host MCU
within the metering device during a standby period are
reduced as well. Moreover, by the method according to
the present invention, processing resources of the MCU
unit can be saved as well. These processing resources
might be used for other purposes.
[0009] In a possible embodiment of the method accord-
ing to the present invention, the hardware accelerator
circuit checks the data content of a length header field
indicating a length of the received frame,
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and/or a control header field indicating a frame type of
the received frame and having a function code,
and/or an ID-header field comprising a manufacturer ID
of the sending device,
and/or an address header field indicating an address of
the sending device.
[0010] In a further possible embodiment of the method
according to the present invention, the hardware accel-
erator circuit performs a cyclic redundancy check using
a predetermined CRC polynomial and wakes up the mi-
crocontroller unit (MCU) if the CRC-check is successful.
[0011] In a further possible embodiment of the method
according to the present invention, the transceiver is a
RF transceiver which operates at a 868 MHz band.
[0012] In a further possible embodiment of the method
according to the present invention, the transceiver is a
RF transceiver which operates in a 433 MHz band.
[0013] In a still further possible embodiment of the
method according to the present invention, the transceiv-
er is a RF transceiver which operates in a 169 MHz band.
[0014] In a further possible embodiment of the method
according to the present invention, the hardware accel-
erator circuit of the metering device comprises at least
one register, which stores an expectation wake-up value
for each header field of a received frame expected by
the metering device for waking up the microcontroller unit
of the respective metering device.
[0015] In a further possible embodiment of the method
according to the present invention, the expectation wake-
up value is written by the microcontroller unit into the
register of the hardware accelerator circuit before the mi-
crocontroller unit enters a sleep mode.
[0016] In a further possible embodiment of the method
according to the present invention, a timer of the hard-
ware accelerator circuit wakes up the transceiver peri-
odically to receive frames to be checked by the hardware
accelerator circuit.
[0017] In a further possible embodiment of the method
according to the present invention, the timer of the hard-
ware accelerator circuit is set by the microcontroller unit.
[0018] According to a second aspect of the present
invention, a metering device is provided comprising
a transceiver for wireless communication by means of
frames transmitted via a wireless link and
a microcontroller unit for data processing,
wherein the metering device has a hardware accelerator
circuit configured to check a preamble and/or a synchro-
nization word of a frame received by the transceiver and
if a matching preamble and/or a matching synchroniza-
tion word is detected by the hardware accelerator circuit
the hardware accelerator circuit is further configured to
check the data content of at least one header field of the
received frame and if a matching data content is detected
by the hardware accelerator circuit the hardware accel-
erator circuit is further configured to wake up the micro-
controller unit of the metering device from a sleep mode
to process data transported in data fields of the received
frame.

[0019] In a possible embodiment of the metering de-
vice according to the second aspect of the present in-
vention, the hardware accelerator circuit is configured to
check the data content of a length header field indicating
a length of the frame and/or a control header field indi-
cating a frame type of the received frame and having a
function code and/or an ID-header identification field
comprising a manufacture ID of the sending device,
and/or an address field indicating an address of the send-
ing device.
[0020] In a possible embodiment of the metering de-
vice according to the second aspect of the present in-
vention, the hardware accelerator circuit is configured to
perform a cyclic redundancy check using a predeter-
mined CRC polynomial and to wake up the microcontrol-
ler unit of the metering device if the CRC-check is suc-
cessful.
[0021] In a further possible embodiment of the meter-
ing device according to the present invention, the hard-
ware accelerator circuit of the metering device comprises
a register which is adapted to store an expectation wake-
up value for at least one header field of the received frame
expected by the metering device for waking up the mi-
crocontroller unit of the respective metering device.
[0022] In a further possible embodiment of the meter-
ing device according to the second aspect of the present
invention, the hardware accelerator circuit comprises a
timer adapted to wake up the transceiver of the metering
device periodically to receive frames transmitted via the
wireless link.
[0023] In a further possible embodiment of the meter-
ing device according to the present invention, the trans-
ceiver and microcontroller unit of the metering device are
supplied with a supply voltage of a battery provided in
the metering device.
[0024] In a still further possible embodiment of the me-
tering device according to the present invention, the hard-
ware accelerator circuit is integrated in the transceiver
of the metering device.
[0025] According to a further third aspect of the present
invention a wireless metering system comprising at least
one metering device according to the second aspect of
the present invention is provided wherein the metering
devices are connected to each other via wireless links in
a home area network and comprising a gateway con-
nected to a server of a utility supplier through a wide area
network.
[0026] In a possible embodiment of the wireless me-
tering system according to the third aspect of the present
invention, the wireless link is formed by a wireless M-bus.
[0027] In a further possible embodiment of the wireless
metering system according to the third aspect of the
present invention, the metering device is adapted to
measure a quantity of a utility consumed by a consumer
and to notify the measured quantity via the wireless link.
[0028] In the following possible embodiments of the
method and apparatus for reducing power consumption
of a metering device within a wireless metering system
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are explained in more detail with reference to the en-
closed figures.

Fig. 1 shows a block diagram of a conventional
metering device;

Fig. 2 shows a block diagram of a possible em-
bodiment of a metering device according
to an aspect of the present invention;

Fig. 3 shows a block diagram of a possible im-
plementation of a transceiver within a
metering device according to an aspect
of the present invention;

Fig. 4 shows a functional block diagram of a
hardware accelerator circuit implement-
ed within a metering device according to
an aspect of the present invention;

Fig. 5 shows a data structure of a possible im-
plementation of a frame received and
processed by a metering device accord-
ing to the present invention;

Fig. 6 shows a flowchart illustrating the opera-
tion of a method and apparatus for re-
ducing power consumption of a metering
device according to the present inven-
tion;

Figs. 7A, 7B show different data formats of frames as
used by a wireless M-bus;

Figs. 8A, 8B show timing diagrams for illustration of
the operation of a method and apparatus
for reducing power consumption of a me-
tering device according to the present in-
vention in comparison to the operation
of a conventional metering device;

Fig. 9 illustrates a possible embodiment of a
metering system according to a further
aspect of the present invention.

[0029] As can be seen in Fig. 2, the metering device 1
according to a first aspect of the present invention com-
prises in the shown embodiment a transceiver 2 and a
microcontroller unit 3. The transceiver 2 can be formed
by a RF transceiver for wireless communication by
means of frames F transmitted via a wireless link. The
transceiver 2 comprises several entities as described in
more detail in context with Fig. 3. The transceiver 2 is
connected by means of an antenna switch 4 to an anten-
na 5 which is provided for receiving and transmitting
frames via a wireless link. The transceiver 2 and the mi-
crocontroller unit 3 are connected to each other via an
interface as shown in Fig. 2. In the shown implementation

of Fig. 2, the transceiver 2 comprises a hardware accel-
erator circuit 6 at the interface between the transceiver
and the host MCU 3. The metering device 1 further com-
prises a power supply source 7 which supplies the trans-
ceiver 2 and the MCU 3 with electrical power. As can be
seen in Fig. 2, the metering device 1 comprises the hard-
ware accelerator circuit 6 which is configured to check a
preamble and/or a synchronization word of a frame F
received by the transceiver 2. If a matching preamble
and/or a matching synchronization word is detected by
the hardware accelerator circuit 6, the hardware accel-
erator circuit 6 is configured to check the data content of
the at least one header field of the received frame F. If a
matching data content is detected by the hardware ac-
celerator circuit 6, the hardware accelerator circuit 6 is
further configured to wake up the microcontroller unit 3
of the metering device 1 from a sleep mode to process
data transported in data fields of the received frame F.
Fig. 4 shows a functional block diagram of a possible
implementation of a hardware accelerator circuit 6 which
communicates with the host MCU 3 via the interface.
[0030] Fig. 5 shows a possible data structure of a frame
F transported via the wireless link and received by the
transceiver 2 within the metering device 1. Fig. 5 shows
as an exemplary embodiment the frame structure of a
wireless M-bus frame transmitted from a sending device
of the system to the metering device 1 as shown in Fig.
2. As can be seen in Fig. 5, the frame F comprises a
preamble and synchronization word followed by several
header fields and a CRC-field. Different types of frames
of a wireless M-bus with different data formats can be
used such as format A and format B as illustrated in Figs.
7A, 7B. The preamble can indicate which type and/or
format A or B the respective received frame F does have.
The frame can comprise one or several data fields as
illustrated in Figs. 7A, 7B. As shown in Fig. 5 and Figs.
7A, 7B, the received frame F can comprise several head-
er fields. This header field can comprise as shown in Fig.
5 and Figs. 7A, 7B a length header field (L) indicating a
length of the received frame F, a control header field (C)
indicating a frame type of the received frame F including
a function code, an ID header field M comprising a man-
ufacture ID of the sending device which has sent the re-
ceived frame F and an address header field A indicating
an address of the sending device. In the illustrated im-
plementation, the L header field can comprise 1 byte, the
control header field C can comprise also 1 byte, the ID
header field can comprise 2 bytes and the address head-
er field A includes 6 bytes. The frame F further comprises
a cyclic redundancy check field CRC comprising for in-
stance 2 bytes. The hardware accelerator circuit 6 has a
calculation unit which is adapted to perform a cyclic re-
dundancy check using a predetermined CRC polynomial
which wakes up the microcontroller unit 3 if the CRC-
check is successful. The used CRC polynomial is stored
in the memory register of the hardware accelerator circuit
6. In a possible implementation, the CRC polynomial
used by the hardware accelerator circuit 6 is
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X16+X13+X12+X11+X10+X8+X6+X5+X2+1.
[0031] In a possible embodiment, the hardware accel-
erator circuit 6 of the metering device 1 comprises one
or several registers or memories which store an expec-
tation wake-up value for each header field of the received
frame F expected by the metering device 1 for waking
up the microcontroller unit 3 of the metering device 1.
These wake-up values are written by the microcontroller
unit 3 into the registers of the hardware accelerator circuit
6 before the microcontroller unit 3 enters a sleep mode.
The hardware accelerator circuit 6 comprises in a possi-
ble implementation a wake-up timer which is adapted to
wake up the transceiver 2 periodically to receive frames
F to be checked by the hardware accelerator circuit 6.
This wake-up timer of the hardware accelerator circuit 6
can be set in a possible embodiment by the microcon-
troller unit 3.
[0032] To reduce the power consumption of the me-
tering device 1 having the transceiver 2 for wireless com-
munication by means of frames transmitted via a wireless
link and comprising the microcontroller unit 3 for data
processing the following steps are performed. First, a
preamble and/or synchronization word of the received
frame F is checked by the hardware accelerator circuit 6
of the metering device 1. If a matching preamble and/or
synchronization word of the respective metering device
1 is detected by the hardware accelerator circuit 6 of the
metering device 1, the hardware accelerator circuit 6
checks the data content within at least one header field
of the received frame, i.e. the data content of the length
header field L, and/or the data content of the control head-
er field C and/or the data content of the ID header field
M and/or the data content of the address header field A
of the received frame F. What kind of header fields are
checked in this step can be preconfigured. In a possible
embodiment, the hardware accelerator circuit 6 might
check only the data content within one header field of the
received frame F, whereas in another implementation
the data content of all header fields is checked. In a pos-
sible embodiment, if the data content of several or all
header fields is checked by the hardware accelerator cir-
cuit 6, a complete match is detected when there is a
match for each header field. Matching can be defined
according to a preconfigured matching rule. A possible
matching rule is that a match for all four header fields
within a header of an M-bus frame F must be given, i.e.
the data content corresponds to a value stored in a cor-
responding register of the hardware accelerator circuit
6. For example, a match is detected if there is a match
in the L-header field and in the C-header field and in the
M-header field as well as in the A-data field (L and C and
M and A). In an alternative implementation, a match is
detected if there is a match in one single header field of
the received frame, i.e. if there is a match in the L-header
field or in the C-data field or in the M-header field or in
the A-header field (L or C or M or A). Any logical combi-
nations of matches within the different header fields can
be evaluated as a complete match for the respective me-

tering device 1. The expectation wake-up values to which
the content within the header fields of the received frame
F are compared are stored in corresponding registers of
the hardware accelerator circuit 6. In a possible embod-
iment, for each header field a corresponding register
within the hardware accelerator circuit 6 is provided. The
expectation wake-up values stored in these registers are
read from the registers to be compared with the corre-
sponding data contents within the header fields of the
received frames F. If there is a match for the respective
expectation wake-up value in the corresponding header
field, a logical value can be generated indicating whether
that there is a match or not for the respective header field.
In a possible embodiment, these logical values are sup-
plied to a logic circuit which performs a logic operation
with the received logic values (for instance L and C and
M and A (L + C + M + A), wherein L is the logic value
indicating whether there was a match for the L-header
field, C is the logical value indicating whether there was
a match for the C-header field, M is the logic value indi-
cating whether there is a match for the M-field and A is
the logic value indicating whether there is a match for the
A-field). This logic can in a possible embodiment be pro-
grammable for different combinations.
[0033] If a matching data content with at least one
header field has been detected by the hardware accel-
erator circuit 6, the hardware accelerator circuit 6 wakes
up the microcontroller 3 from a sleep mode into a data
processing operation mode. In the data processing op-
eration mode, the microcontroller unit 3 is adapted to
process data transported in data fields of the received
frame. Accordingly, the host MCU 3 is only woken up by
the hardware accelerator circuit 6 of the transceiver 2
when an expected command or expected wake-up value
from the surrounding network is received. If the expected
wake-up values have been confirmed by the hardware
accelerator circuit 6 the host MCU 3 which has been in
a standby or sleep mode does start to process subse-
quent data transported in data fields of the received frame
F.
[0034] Fig. 3 shows a block diagram of a possible im-
plementation of a transceiver 2 comprising an integrated
hardware accelerator circuit 6. The transceiver 2 is an
RF transceiver connected by means of an antenna switch
4 to the transmitting receiving antenna 5 for communica-
tion with other devices, in particular metering devices 1
of the system. The voltage control oscillator VCO is driven
by a phase-locked loop PLL, connected to an oscillation
signal generation circuit OSC which can be connected
as shown in the shown implementation to a crystal CRY.
The power amplifier PA connected to the voltage control
oscillator VCO can be regulated by a power amplifier
regulator circuit. The power amplifier regulator circuit as-
sists the power amplifier PA to provide a stable output
signal power. This signal power can be in a range from
1mW to 20mW. The antenna switch 4 can be connected
to a receiving amplifier with an adjustable gain. The out-
put signal of the receiving amplifier is split and provided
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to multipliers of a mixing stage controlled by the voltage
control oscillator VCO. The output signal of the multiply-
ing circuits is applied to band-pass filters BPF, wherein
the filtered signal is applied to a demodulator.
[0035] After analog-digital conversion (ADC), the de-
modulator performs a demodulation of the received sig-
nal and supplies the demodulated signals in a possible
embodiment to the hardware accelerator circuit 6 as
shown in Fig. 3. The hardware accelerator circuit 6 can
have access to one or several registers REG. In these
registers REG one or several expectation wake-up val-
ues for different header fields of a received frame F can
be stored. In a possible embodiment the expectation
wake-up values are written into the registers REG by the
microcontroller unit 3 before the microcontroller unit 3
enters a standby or sleep mode. Further, it is possible
that the expectation wake-up values stored in the register
REG are preconfigured for the system. In a still further
possible embodiment, the expectation wake-up values
can be distributed in the system in a configuration mode
or configuration phase as data transported in frames to
be stored in the registers REG for later operation. The
transceiver 2 further comprises a digital modulator for
modulating data received from the hardware accelerator
circuit 6.
[0036] Fig. 4 shows a functional block diagram of a
possible embodiment of a hardware accelerator circuit 6
of a transceiver 2 as illustrated in Fig. 3. The core of the
hardware accelerator circuit 6 in the shown implementa-
tion is a state machine or sequence controller which is
connected to a RF controller. The RF controller is adapt-
ed to control external RF components of the transceiver
2. The data decoder of the hardware accelerator circuit
6 is connected to the demodulator of the transceiver 2 to
receive demodulated data and a recovered clock. In a
possible embodiment, the data decoder can perform a
Manchester decoding of the received demodulated data.
The data decoder is connected to a FIFO controller con-
nected to the state machine. A RAM memory is connect-
ed to the FIFO controller. The hardware accelerator cir-
cuit 6 can further comprise a frame handler and CRC
handler as illustrated in Fig. 4. A data checking unit is
provided for checking the header fields of the received
frame F, i.e. the length header field L, the control header
field C, the ID header field M and the address header
field A. The hardware accelerator circuit 6 comprises a
host MCU interface and an interrupt controller as shown
in Fig. 4.
[0037] Fig. 6 shows a flow diagram of a possible im-
plementation for processing data by a metering device 1
according to an aspect of the present invention.
[0038] A wake-up timer can be integrated in the hard-
ware accelerator circuit 6 as shown in Fig. 4. The trans-
ceiver 2 is periodically woken up to receive frames F to
be checked by the hardware accelerator circuit 6. After
energy detect ED a clock recovery is performed. In a
further step, it is checked whether the synchronization
bits or synchronization word do match. If this is the case

it is detected whether the received frame F has a format
A as illustrated in Fig. 7A, or a format B as illustrated in
Fig. 7B. In a further step, the frame is processed based
on the data content carried in the length header field L
of the frame F. In a first step, it is checked whether the
data content carried in the control header field C does
match with the corresponding expectation wake-up val-
ue. In a further step it can also be checked whether there
is a match for the data content carried in the ID header
field M and/or in the address field A. If there is a complete
match in the C-, M-and A-field, the hardware accelerator
circuit 6 performs a cyclic redundancy check CRC by
means of its integrated CRC handler using a preconfig-
ured CRC polynomial and wakes up the microcontroller
unit MCU if the CRC-check is successful. After that, de-
pending on the detected format A or B further processing
of the received frame F is performed as illustrated in Fig.
6.
[0039] Figs. 8A, 8B illustrate the operation for a meter-
ing device 1 according to the present invention in com-
parison to a conventional metering device. Fig. 8A illus-
trates the conventional method or way of processing the
received frames. In contrast, Fig. 8B illustrates the oper-
ation and performing the method according to the present
invention. As can be seen in Fig. 8A, in a conventional
metering device a hardware checks after t1 the preamble
and synchronization word of a received frame and wakes
up the MCU at t2 if the match was successful. Accord-
ingly, the MCU is activated to evaluate the first frame no
matter whether the L-field, C-field, M-field and/or A-field
carry a valid data content or not. The MCU then checks
the data content of the header field, in particular the L-
field, C-field, M-field and A-field until time t3. If there is a
match, the MCU processes the CRC-field (in case of for-
mat A) until t4. If the CRC-check is successful, the MCU
processes a second and third frame etc. as illustrated in
Fig. 8A.
[0040] In contrast with the method according to the
present invention, the hardware does check the pream-
ble and synchronization word of a received frame F start-
ing a t1 until t2. The hardware accelerator circuit 6 further
processes if there is a match of the preamble and/or syn-
chronization word the header fields until t3 and if there is
a match, a CRC-check is performed by the hardware
accelerator circuit 6 until t4. Only after the CRC-check
has been successful, the MCU 3 is activated or woken
up by the hardware accelerator circuit 6 at t4 to process
the data carried in the received frame F. As can be seen
by the comparison of Figs. 8A, 8B, the MCU 3 within the
metering device 1 according to the present invention is
activated at t4, wherein the MCU in a conventional me-
tering device is already activated at t2. The MCU 3 in the
metering device 1 according to the present invention is
only woken up, if a data content carried in the header
fields C, L, M, A does match the stored expectation wake-
up values and if the CRC-redundancy check was suc-
cessful. Accordingly, the MCU unit 3 in the metering de-
vice 1 according to the present invention is woken up
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only if really necessary and much less frequently than
the MCU unit in a conventional metering device. Since
the MCU unit 3 is woken up less frequently, the average
power consumption of the metering device 1 is reduced
significantly. Further, the MCU processing resources are
saved and can be used for other calculations. Since the
power consumption of the MCU 3 with the method ac-
cording to the present invention is reduced significantly,
the operation lifetime of the metering device 1 which is
normally supplied by battery, is increased.
[0041] Fig. 9 shows an exemplary embodiment for a
wireless metering system comprising at least one meter-
ing device 1 according to the first aspect of the present
invention. In the shown embodiment, the wireless meter-
ing system comprises several metering devices 1-1, 1-2,
1-3, 1-4 and all can be connected via a wireless link to a
gateway of the system. A wireless link between the me-
tering device 1-i and the gateway 8 can be formed by a
wireless M-bus. Each metering device 1-i comprises a
transceiver 2 which can be a RF transceiver which op-
erates with one or several different frequencies bands.
This frequency band can comprise a 868 MHz band
and/or a 433 MHz band and/or a 169 MHz band. The
operation frequency band can be preconfigured. Further,
in a possible embodiment, a switch between different fre-
quency bands can be performed by the transceiver. The
metering devices 1-i are smart metering devices which
are adapted to measure a quantity of a utility consumed
by a consumer and to notify the measured quantity via
the wireless link to the gateway 8. In the shown example
of Fig. 9, the first metering device 1-1 can be an electricity
meter, the second metering device 1-2 is a gas metering
device, the third metering device 1-3 is a heat metering
device and the fourth metering device 1-4 is a water me-
tering device. All metering devices 1-i can be battery-
operated devices. The battery can be integrated in a
housing of the respective metering device 1-i. In a pos-
sible embodiment, the metering devices operate without
any operator’s intervention without battery replacement
over a full operation lifetime. Further components such
as mobile readout or stationary equipment can have a
shorter battery lifetime or can have an external power
supply. In the wireless metering system the gateway 8
does also comprise a wireless link to a display device 9.
A metering device 1-i can measure the quantity of a utility
consumed by a consumer or apparatus such as electric-
ity, gas amount, heat or water volume. The gateway 8
can collect this data and send it to the display device 9
for information of a user. The metering devices 1-i and
the display form part of a home area network. The gate-
way 8 can be connected as shown in Fig. 9 to a server
10 of a utility supplier in a wide area network WAN. The
communication between the gateway 8 and the server 9
of the utility supplier can be via a GSN/GPS network or
via powerline communication PLC. Each or some of the
metering devices 1-i of the metering system shown in
Fig. 9 comprises a hardware accelerator circuit 6 which
is configured to check a preamble and/or synchronization

word of a frame F received by the transceiver of the re-
spective metering device 1-i from the gateway 8. If the
hardware accelerator circuit 6 of the metering device 1-
i detects a matching preamble or matching synchroniza-
tion word, it checks in a further step the data content of
at least one header field of the received frame F. If a
matching data content is detected by the hardware ac-
celerator circuit 6 of the respective metering device 1-i,
the hardware accelerator circuit 6 of this metering device
is configured to wake up the microcontroller unit 3 of the
metering device from a sleep mode to process data trans-
ported in the data fields of the received frame F. The
hardware accelerator circuit 6 within each metering de-
vice 1-i allows for lower average power consumption and
a longer operation time of the respective metering device
1-i within the wireless system 1 shown in Fig. 9.

Claims

1. A method for reducing power consumption of a me-
tering device (1) having a transceiver (2) for wireless
communication by means of frames (F) transmitted
via a wireless link and a microcontroller unit (3) for
data processing,
the method comprising the steps of:

(a) checking a preamble and/or a synchroniza-
tion word of a frame (F) received by the trans-
ceiver (2) by a hardware accelerator circuit (6)
of said transceiver (2),
(b) if a matching preamble and/or a synchroni-
zation word has been detected by said hardware
accelerator circuit (6) checking by said hardware
accelerator circuit (6) the data content within at
least one header field of the received frame (F);
and
(c) if a matching data content within the at least
one header field has been detected by said hard-
ware accelerator circuit (6) waking up the micro-
controller unit (3) from a sleep mode by said
hardware accelerator circuit (6) to process data
transported in data fields of the received frame
(F).

2. The method according to claim 1, wherein the hard-
ware accelerator circuit (6) checks the data content
of
a length header field (L) indicating a length of the
received frame (F),
and/or a control header field (C) indicating a frame
type of the received frame (F) and having a function
code,
and/or an ID-header field (M) comprising a manu-
facturer ID of the sending device,
and/or an address header field (A) indicating an ad-
dress of the sending device.
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3. The method according to claim 1 or 2, wherein the
hardware accelerator circuit (6) performs a cyclic re-
dundancy check (CRC) using a predetermined CRC
polynomial and wakes up the microcontroller unit (3)
if the CRC-check is successful.

4. The method according to one of the preceding claims
1 to 3, wherein the transceiver (2) is a RF transceiver
which operates in a 868 MHz band and/or a 433 MHz
band and/or a 169 MHz band.

5. The method according to one of the preceding claims
1 to 4, wherein the hardware accelerator circuit (6)
of the metering device (1) comprises a register,
which stores an expectation wake-up value for each
header field of a received frame (F) expected by the
metering device (1) for waking up the microcontroller
unit (3) of the respective metering device (1).

6. The method according to claim 5, wherein the ex-
pectation wake-up value is written by the microcon-
troller unit (3) into the register of the hardware ac-
celerator circuit (6) before the microcontroller unit (3)
enters a sleep mode.

7. The method according to claim 7, wherein a timer of
said hardware accelerator circuit (6) wakes up the
transceiver (2) periodically to receive frames (F) to
be checked by the hardware accelerator circuit (6).

8. The method according to claim 7, wherein the timer
of the hardware accelerator circuit (6) is set by the
microcontroller unit (3).

9. A metering device comprising
a transceiver (2) for wireless communication by
means of frames (F) transmitted via a wireless link
and comprising a microcontroller unit (3) for data
processing,
wherein the metering device (1) has a hardware ac-
celerator circuit (6) configured to check a preamble
and/or a synchronization word of a frame (F) re-
ceived by the transceiver (2) and if a matching pre-
amble and/or matching synchronization word is de-
tected by said hardware accelerator circuit (6) the
hardware accelerator circuit (6) is further configured
to check the data content of at least one header field
of the received frame (F) and if a matching data con-
tent is detected by the hardware accelerator circuit
(6) the hardware accelerator circuit (6) is further con-
figured to wake up the microcontroller unit (3) of the
metering device (1) from a sleep mode to process
data transported in data fields of the received frame
(F).

10. The metering device according to claim 9, wherein
the hardware accelerator circuit (6) is configured to
check the data content of

a length header field (L) indicating a length of the
frame (F); and/or
a control header field (C) indicating a frame type of
the received frame (F) and having a function code
and/or
an ID-header identification field (M) comprising a
manufacture ID of the sending device, and/or
an address field (A) indicating an address of the
sending device.

11. The metering device according to claims 9 or 10,
wherein the hardware accelerator circuit (6) is con-
figured to perform a cyclic redundancy check (CRC)
using a predetermined CRC polynomial and to wake
up the microcontroller unit (3) of the metering device
(1) if the CRC check is successful.

12. The metering device according to one of the preced-
ing claims 9 to 11, wherein the hardware accelerator
circuit (6) of the metering device (1) comprises a reg-
ister which is adapted to store an expectation wake
up value for at least one header field of the received
frame (F) expected by the metering device (1) for
waking up the microcontroller unit (3) of the respec-
tive metering device (1).

13. The metering device according to one of the preced-
ing claims 9 to 12, wherein the hardware accelerator
circuit (6) comprises a timer adapted to wake up the
transceiver of the metering device (1) periodically to
receive frames (F) transmitted via the wireless link.

14. The metering device according to one of the preced-
ing claims 9 to 13, wherein the transceiver (2) and
microcontroller unit (3) of the metering device (1) are
supplied with a supply voltage of a battery provided
in said metering device (1).

15. The metering device according to one of the preced-
ing claims 9 to 14, wherein said hardware accelerator
circuit (6) is integrated in the transceiver (2) of said
metering device (1).

16. A wireless metering system comprising at least one
metering device (1) according to one of the preced-
ing claims 9 to 15 connected to each other via a
wireless link in a home area network and comprising
a gateway (8) connected to a server (9) of a utility
supplier in a wide area network.

17. The wireless metering system according to claim 16,
wherein the wireless link is a wireless M-bus.

18. The wireless metering system according to one of
the preceding claims 16 or 17, wherein the metering
device (1) is adapted to measure a quantity of a utility
consumed by a consumer and to notify the measured
quantity via the wireless link.
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