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TRANSFERRING OF INFORMATION IN
ELECTRONIC PRICE LABEL SYSTEMS

TECHNICAL FIELD

The invention relates to electronic price label systems com-
prising at least one base station and plurality of electronic
labels. The invention relates especially to transierring of
information between base stations and electronic labels.

BACKGROUND OF THE INVENTION

Conventionally, the price information on price tags in
shops 1s always changed manually when the price of the
productis changed. The new prices are printed out on paper or
a corresponding material, and these tags with their new price
markings are placed manually 1n a location reserved for the
price tags on shelves 1n the sales premises. Thus, an employee
must {irst find the correct location of the price tag to be
updated, after which the previous price tag 1s removed and
discarded and the new price tag 1s inserted 1n 1ts position. A
disadvantage in this arrangement 1s, among other things, the
fact that the arrangement 1s very laborious and there 1s a high
risk of mistakes. In case of a mistake, a situation may, for
example, occur, 1n which the price mnformation on the price
tags on the shelves contlicts with the price information in the
cash register system.

To avoid the above-mentioned drawbacks, electronic sys-
tems have been developed, 1n which electronic price labels
and their electronic displays are provided on the front edge or
above the shelves, close to the products, 1n which the price
information of the products can be changed 1n a centralized
manner from the control centre of the system, or the like. This
will facilitate and accelerate the updating of the price infor-
mation to a significant extent. The data on the displays can be
updated 1n a cabled or wireless manner, depending on the
system. Cabled systems 1nvolve the problem that a wire con-
nection must be provided for each display for data transmis-
sion and possibly also for power supply. For example 1n a
normal retail outlets for daily consumer goods, the number of
displays 1s relatively large; consequently, there must also be a
large number of wires, which causes problems and limita-
tions, for example, on the placement of the price displays.

Wireless systems do not require complex wirings but, in
turn, they require transponders equipped with antennas in
connection with battery-driven price displays, for communi-
cating with the control unit of the system via suitable com-
munication means.

When the aim 1s to minimize the power consumption of the
clectronic price labels and thereby to extend the service life of
their batteries, one method 1n the communication between the
communication means and the electronic price labels 1s such
in which the transducer placed 1n the electronic price labels
does not, by itself, implement active radio transmission so
that the transmission power would be supplied from a sepa-
rate power supply of the electronic price label, but the elec-
tronic price label only retlects the radio transmission of the
communication means at a given moment of time and 1n a
given way. The electronic price label can change the reflec-
tance of 1ts own antenna, wherein the electronic price label 1s
capable of acknowledging or responding to messages of the
communication means by simple reply messages. In the fol-
lowing, such a communication method will be described on a
general level.

The communication means communicate with the elec-
tronic price labels by transmitting signals which are listened
to by all the electronic price labels and from which a single
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2

clectronic price label 1dentifies a command relating to itself
on the basis of a given electronic price label specific 1dent-

fication. After recerving a command relating to itself, the
single electronic price label responds to the communication
means by reflecting the transmission of the communication
means 1tself back to the communication means, changed by a
phase shift caused by a given time delay and at a given
moment of time. Typically, after transmitting a command
intended for a given price display, the communication means
starts to transmit, for example, a carrier wave of a given type
for a given period of time, the carrier wave being reflected
back, with a given phase shift, by the price display that rec-
ognized the command. Consequently, the communication
means 1s capable of identifying the reflected response as
belonging to a given price display, because 1t knows to expect
it within a given period of time after sending a unique com-
mand to said display. From 1ts own transmission, the commu-
nication means can separate the reflected response that 1s
significantly weaker 1n power, on the basis of the phase shift
produced by the display device.

Because these retlected response signals are typically very
weak and they can be disturbed and suppressed by other
ambient reflections or signals, there 1s a need to improve the
quality of the received signal by all possible means.

SUMMARY OF THE INVENTION

It 1s an aim of the present invention to reduce the above-
mentioned problems and simultaneously to provide a low-
cost, simple and reliable arrangement for improving the per-
formance ol communications at radio frequencies between
base stations and electronic price labels. The vention 1s
characterized 1n what will be presented 1n the characterizing
part ol independent claims. Other embodiments of the inven-
tion are characterized in what will be presented 1n the other
claims.

The solution of the mvention 1s to use two diflerent fre-
quency bands in transmission of information from base sta-
tions to electronic labels and from electronic labels to base
stations. First frequency band 1s used to send a first message
from base station to electronic label or labels. After the first
message has been sent, a second message 1s sent to electronic
label using a second frequency band. The electronic label can
send a third message, e.g. an acknowledgement or response,
to the base station using the second frequency band.

In one embodiment of the mvention the first frequency
band 1s a higher band than the second frequency band. This
brings many benefits. There 1s much wider bandwidth avail-
able usually on higher bands and this 1s needed for the system
because messages from base stations to electronic labels need
more bandwidth than messages from electronic labels to base
stations. By using higher frequency band 1n messages from
the base station to electronic labels the need for higher band-
width can be met. On the other hand another limitation of the
prior art solutions 1s the limited range of the electronic labels.
By using lower frequency band for messages from electronic
labels to base stations extends the range of the electronic label
because path loss 1s lower on lower frequencies. This creates
benelits 1n reception of the messages sent by the electronic
label at the base station. The base station can use high output
power to send messages or broadcast and therefore using
higher frequency band at the base station’s transmissions
doesn’t create coverage problems 1n the system. Because the
clectronic label 1s battery powered, it can’t use very high
power 1n transmissions. When electronic label uses lower
frequency band the coverage of the electronic label can be
improved even when 1t’s using low power 1n transmissions




US 9,271,235 B2

3

when comparing to the case when the electronic label would
use higher frequency band for its transmissions.

Another benefit of the present invention 1s that also the
amount interference 1s reduced between the messages from
clectronic labels to base stations and from base stations to
clectronic labels because they are sent using different fre-
quency bands.

In one embodiment of the invention the first frequency
band 1s lower frequency band than the second frequency
band. Inthis embodiment the advantages of the present inven-
tion are e.g. better reception of the messages from electronic
labels to base stations 1f the second frequency band has less
interference or fading than the first frequency band. In these
cases higher band should be used for messages from elec-
tronic labels to base station.

One further advantage of the invention 1s that because the
reception quality of base stations and electronic labels 1s
improved. This way the number of base stations can be kept
mimmum and at the same time costs and complexity of the
system are also kept low.

When compared to prior art solutions, also the installation
remains simple as the complexity of the system 1s low, num-
ber of the base stations 1s low and there are no complex
antenna diversity arrangements to be installed. It’s possible to
use antenna diversity or other diversity techniques 1n combi-
nation with the solution of the present invention to further
increase the gain.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, the invention will be described 1n more
detail by means of an embodiment example with reference to
the appended drawings, 1n which

FIG. 1 presents an example embodiment of an electronic
price label system according to the present invention,

FIG. 2 presents an example embodiment of the electronic
price label according to the present invention,

FIG. 3 presents a side view of an example embodiment of
the electronic price label according to the present invention,

FIG. 4 presents an exemplary message sequence chart for
communication between electronic label and the base station,

FIG. 5 presents an exemplary method according to the
present mnvention for transierring information simultaneously
on two base stations

FIG. 6 presents an exemplary hardware implementation
according to the present invention, and

FIG. 7 presents another exemplary hardware implementa-
tion according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 shows a schematic and simplified view of an
arrangement according to the mnvention in a supermarket or 1n
corresponding sales premises. Product shelves 1 are equipped
with shelf rails 2, on which electronic price labels 5a
equipped with, for example, electrophoretic laminate dis-
plays 3 and product information 4 are placed in locations
corresponding to products. The laminate display 3 1s arranged
to display the price of the product, and the product informa-
tion 4 contains, among other things, the name of the product
and possibly some other information relating to the product.
In a corresponding manner, there are, 1n required locations 1n
the sales premises, hanging electronic price labels 56 forming,
a display pocket, which also comprise both an electrophoretic
laminate display 3 and product information 4. Each electronic
laminate display 3, or shortly display 3, constitutes a thin
price tag equipped with display segments and resembling a
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4

paper price tag, in which the required product prices and other
necessary symbols are formed by changing the colour of the
substantially two-coloured display segments. One layer of the
display 1s, for example, an active ink layer. The 1nk layer
contains a number of microcapsules filled with liquid and
containing, for example, substantially black particles with a
positive surface charge and substantially white particles with
a negative surface charge, whose location in the microcap-
sules 1s controlled by an electric field so that at the desired
display segments, the black particles are on top, wherein said
display segments look black when viewed from above, and at
the other display segments, the white particles are on top,
wherein these display segments look white when viewed
from above. The background of the display consists of the
same microcapsules, wherein, for example, the price infor-
mation can be displayed as dark numbers against a light
background, or vice versa, if desired. Such a display used can
be, for example, the electrophoretic microcapsule display
laminate disclosed 1n Finnish patent application No. FI
20050192.

Furthermore, the system comprises at least a base station 7
equipped with communication means 6, such as a radio trans-
mitter, via which 1t 1s possible to transmit, for example,
updated price information and other control information to
the electronic price label 5a, 5b. Furthermore, the system may
comprise scanners 8 located at cash registers and connected to
the cash register system, for scanning the price, wherein the
cash register system and the electronic price labels always
have the same up-to-date mformation on the prices of the
products. Furthermore, the base station 7 may be coupled to
other controlling and supporting systems. The wireless con-
nection between the base station 7 and the electronic price
labels 5a, 56 1s 1llustrated with arrows 9.

The application of the invention 1s not limited solely to
price displays that employ display technology of the above-
described kind, but 1t 1s obvious that the price displays can, as
such, be implemented by applying any known technology.
The1nvention 1s expressly related to improving wireless radio
communications by using two frequency bands for transier-
ring information. Furthermore, the mvention 1s not limited
solely to improving performance of radio communications by
using two bands for transierring the information in electronic
labels systems, but the mnvention can also be applied in radio
communications between other electronic devices. Conse-

quently, the examples presented herein and focusing on price
displays must be considered as examples but not the sole
embodiments of the mvention.

FIGS. 2 and 3 show, 1n more detail, one example of the type
of the electronic price label 5q attached to a shelf rail 2. A
display driver 14 connected to the display 3, and a recerver 11
equipped with an antenna, as well as a power source 10,
which 1s, for example, a conventional battery, are fixed to the
back of the electronic price label 5a. The power source 10 1s
arranged to supply electric energy to the electronic price label
5a and 1ts display driver 14. Price information or other infor-
mation shown on the display 3 by means of the recerver 11
and the display driver 14 can be updated 1n a wireless manner
from the base station 7. In this embodiment example, the
updating and control data 1s transmitted by means of radio
waves, but also other ways of data transmission are feasible.
Each display laminate 3 constitutes a thin price tag equipped
with display segments 12 and resembling a paper price tag, on
which the required product prices and other necessary sym-
bols are formed by changing the colour of substantially two-
coloured display segments 12. The colour of the display seg-
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ments 12 as well as of the background 13 1s changed by means
ol an electric field formed by electric current, as described
above.

In the arrangement according to the example, the electronic
price labels 5a, 56 comprise mode changing means 17 for
changing the mode of the antenna of the receiver 11 between
at least two different modes, whereby, for example 1n the first
mode, the reflectance of the antenna 1s good and, 1n the second
mode, the retlectance 1s poor. In a corresponding manner, the
antenna modes can be adjusted by the mode changing means
17 so that the antenna retlects radio waves 1n different phases
in the different modes. Consequently, the electronic price
label Sa, 5b 1s fitted to vary the mode of the antenna of 1ts
receiver 11 to produce a reflection encoded 1n a given way and
having a time delay varying according to the antenna mode.
The communication means 6 interpret the different time
delays as encoded data signals transmaitted by the electronic
price label 5a, 5b, on the basis of which, for example, the
communication means 6 identity each electronic price label.
The above-mentioned encoding implies, 1n 1ts simplest form,
that the electronic price label 5a, 356 reflects back the carrier
wave transmitted by the communication means 6, which may
have a frequency of, for example, 868 MHz so that the elec-
tronic price label 5a, 56 grounds the antenna of the recerver 11
by means of the mode changing means 17 at the frequency of,
for example, 150 kHz, thereby producing a kind of square
wave from the reflected signal. The electronic price label 5a,
5b thus aflects the reflected signal by changing the mode of
the antenna 11. In this reflection, the phase shiit of the signal
would be preferably 180 degrees, at which the detection of a
low-powered retflection by the communication means 6 1s at
its best.

The present invention improves this radio communication,
which happens between the electronic labels and base station
(s) by using two different frequency bands 1n transmission of
information from base stations to electronic labels and from
clectronic labels to base stations. In the solution of the mven-
tion one irequency band 1s used for messages from base
stations 7 to electronic labels 3a, 55, e.g. for first message,
and one frequency band for messages from electronic labels
5a, 5b to base station, e.g. for second and third message. Also
second message uses a second frequency band because 1t’s
later or simultaneously used by electronic label for sending a
response to the base station by reflecting back, 1.e. backscat-
tering, the second message.

FIG. 4 presents an example message sequence chart of
communication between a base station 7 and an electronic
label Sa, 5b. The electronic labels 5a, 56 are 1n deep sleep
mode during most of the time. In the deep sleep mode the
battery consumption 1s much lower than in the active opera-
tion. The electronic labels 5a, 556 wake up from deep periodi-
cally to listen i1 there 1s broadcast of the base station 7. The
base station 7 can send optional idle messages to wake up the
clectronic labels 5a, 5b6. If 1dle messages are used, the elec-
tronic label Sa, 56 activates the listening mode when 1t
receives the idle-message. The i1dle messages can be for
example broadcast messages that contain no payload and no
specific 1dentification information of any electronic label 5a,
5b.

When the electronic labels 5a, 556 are 1n listening mode the
base station 7 sends a first message containing identification
information of the electronic label 5a, 554 the base station 7
wants to send a message to. The first message 1s sent using a
first frequency band. The message may contain payload or
other information, e.g. new price information to be displayed
in the display of the electronic label 5a, 5b. The electronic
label 5a, 56 that 1s wanted to be contacted receives the mes-
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sage and recognizes 1ts own 1dentification information. After
receiving the first message comprising €.g. new price infor-
mation to be displayed the electronic label 5a, 5b6 stores the
information.

To make sure that the electronic label Sa, 56 recetved the
first message an acknowledgement message 1s needed from
the electronic label. Therefore after transmitting the first mes-
sage 1ntended for a given price display, the base station 7
starts to transmit a second message, for example, a carrier
wave ol a given type for a given period of time, the carrier
wave being reflected back as an acknowledgement, with a
given phase shift, by the electronic label 5a, 55 that recog-
nized the command. The second message 1s sent using a
second band. In one embodiment of the mnvention the second
message contains only carrier wave.

The electronic label 5a, 56 can answer the message by
sending e.g. a third message as described below on the second
frequency band. The electronic label 5a, 55 reflects back the
carrier wave transmitted by the base station 7, which may
have a frequency of, for example, 685 MHz so that the elec-
tronic label 5a, 5b grounds the antenna of the receiver 11 by
means of the mode changing means 17 at the frequency of, for
example, 150 kHz, thereby producing a kind of square wave
from the reflected signal. The electronic label 5a, 36 thus
alfects the reflected signal by changing the mode of the
antenna. In this reflection, the phase shiit of the signal would
be preterably 180 degrees, at which the detection of a low-
powered retlection by the base station 7 1s at 1ts best. Sending
the acknowledgement can also take place simultaneously to
the sending of the second message.

In one embodiment of the mvention the first frequency
band 1s ligher than the second frequency band. The first
frequency band can be for example 2.4 GHzISM band and the
second frequency band can be for example 868 MHz ISM
band. In another embodiment of the mvention the first fre-
quency band can be for example 869.5 MHz ISM band and

the second frequency band can be for example 868 MHz ISM
band.

Using two frequency bands according to the present inven-
tion brings many benefits. There 1s much wider bandwidth
available usually on higher bands and this 1s needed for the
system because messages from base stations 7 to electronic
labels 5a, 56 need more bandwidth than messages from elec-
tronic labels 5a, 56 to base stations 7. By using higher ire-
quency band 1n messages from the base station 7 to electronic
labels 5a, 5b the need for higher bandwidth can be met. On the
other hand range ol the communication 1s limited by the
signal of the electronic label 3a, 35 (uplink signal) and there-
fore using lower frequency band for messages from electronic
labels 3a, 5b to base stations 7 1s able to extend the range of
the electronic label 5a, 55 because path loss 1s lower on lower
frequencies. Also path loss of the uplink signal 1s twice the
path loss of the downlink signal because the uplink signal 1s a
reflection of the original signal. For transmissions from base
station 7 to electronic labels 5a, 56 higher path loss of higher
frequency band 1s not a problem because base stations 7 can
use high power 1n transmitting the messages.

In one embodiment of the mvention the first frequency
band 1s lower band than the second frequency band. In this
embodiment the advantages of the present invention are e.g.
that 1t enables better reception of the messages from elec-
tronic labels to base stations 11 the second frequency band has
less 1nterference or fading than the first frequency band. In
these cases higher band should be used for messages from
clectronic labels to base station.

In one embodiment of the invention the frequencies of the
first and second frequency band can be changed during opera-
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tion of the system with each other. This means that it first
frequency band was originally higher frequency band than the
second frequency band, 1t can be changed so that first fre-
quency band uses lower frequency band than the second
frequency band. This change can be done e.g. based on signal
quality measurements, signal level measurement or interfer-
ence measurements. One criterion that can be used for select-
ing used frequency bands for first frequency band and second
frequency band can be for example that frequencies which
offer better conditions for transmitting signals are used for
messages from electronic labels to base stations. The frequen-
cies used by first and second frequency bands can also be
changed with each other e.g. 11 there 1s fading or interference
with messages from electronic labels to base station or vice
versa. The change can be done once, when the signal quality
requires, periodically or with some different criteria.

By using two different frequency ranges that are placed
apart from each reduces also the interference between the two
different frequency bands and transmissions from base sta-
tions 7 to electronic labels 5a, 556 (downlink) don’t interfere
with transmissions from electronic labels 5a, 54 to base sta-
tion 7 (uplink). With the solution of present mvention two
base stations 7 can operate simultaneously when they are
synchronized so that uplink and downlink are overlapping.
This embodiment 1s presented i FIG. 5. In FIG. 5 the first
base station sends a first transmission from first base station to
clectronic label(s) (downlink) on a frequency 12 from the first
frequency band. After that the electronic label sends a first
transmission to the first base station (uplink) on a frequency
1 from the second frequency band and at the same time the
second base station can send a {irst transmission in downlink
on the frequency 12 without interference to the uplink trans-
mission of the electronic label on frequency 1. The first base
station can then send another transmission in downlink on
frequency 12 and at the same time electronic label can send a
first transmission uplink to the second base station on fre-
quency 11 without interference to the transmission of the first
base station. The two or more base stations and electronic
labels can continue communication 1n this synchronized
manner without interfering each other’s transmissions. The
uplink messages from the electronic labels to base stations
can require a transmission from base station according to
FIG. 4 (second and third message) e.g. 1f backscattering 1s
used.

Using the solution of the present invention requires
improvements hardware when comparing with the prior art
solutions. For example to enable using of two frequency
bands 1n transmission 1n one embodiment of the invention the
clectronic label can have wideband RF-circuit and an antenna
that has radiating resonances at two frequencies. The base
station according to one embodiment of the present invention
can have dual band synthesizer which has separate outputs for
the two bands, that can be used separately and/or simulta-
neously. The transmitter of the base station can have one or
two RF chains. When there are two RF-chains they are com-
bined with a duplexer or a switch. The receiver of the base
station can be configured to duplex or switch the received
signal to two chains. The antenna on the base station can be a
dual frequency antenna that radiates at both used frequency
bands.

In FIG. 6 a more detailed exemplary hardware implemen-
tation of the base station 1s presented. The base station com-
prises an antenna 600 for sending and receiving RF signals on
two bands, a bandpass filter 601, a low noise amplifier 602, a
mixer 603 for converting the recerved signal to a suitable
frequency for A/D converter, an antialiasing filter 604 for A/D
converter, an A/D (analog to digital) converter 605, a signal
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processing and control module 606 for digital signal, the
module 606 can be realized by e.g. FPGA (field program-
mable gate array), a modulator 607 for modulating the down-
link carrier frequency, a power amplifier 608 and a dual PLL
frequency synthesizer 610 for generating the needed carrier
frequencies.

FIG. 7 present a more detailed exemplary hardware imple-
mentation of the base station e.g. for the embodiment of FIG.
5. The base station comprises an antenna 700 for sending and
receiving RF signals on two bands, a bandpass filter 701, a
low noise amplifier 702, a mixer 703 for converting the
received signal to a suitable frequency for A/D converter, an
antialiasing filter 704 for A/D converter, an A/D (analog to
digital) converter 703, a signal processing and control module
706 for digital signal, the module 706 can be realized by e.g.
FPGA (field programmable gate array), a modulator 707 for
modulating the downlink carrier frequency, a power amplifier
708 and a dual PLL frequency synthesizer 710 for generating
the needed carrier frequencies.

The 1mvention relates thus to a method for transferring
information in an electronic price label system, the electronic
price label system comprising at least one base station 7 and
a plurality of electronic labels 3a, 556 for transferring infor-
mation between the base station 7 and electronic labels 5a, 556
wherein the base stations 7 and the electronic labels 5a, 556
comprise at least communication means. The method com-
prises: sending first message from base station 7 to electronic
label 5a, 56 using a first frequency band, after sending the first
message, sending a second message from base station 7 to
clectronic label 5a, 56 using second frequency band, and
sending a third message from electronic label 5a, 55 to base
station 7 using a second frequency band.

In one embodiment of the invention the third message 1s an
acknowledgement message to the first message.

In one embodiment of the invention the third message 1s
sent from electronic label to base station by retlecting back
the second message to base station.

In one embodiment of the mvention the first frequency
band 1s higher frequency band than the second frequency
band.

In one embodiment of the mvention the first frequency
band 1s 2.4 GHz ISM-band and the second frequency band 1s
868 MHz ISM-band.

In one embodiment of the invention information to be
transierred comprises price information to be displayed by
the electronic price label 3a, 36 or control information for the
clectronic price label 5a, 5b.

The invention relates also to an electronic price label of an
clectronic price label system, the electronic price label system
comprising at least one base station 7 and a plurality of
clectronic labels 3a, 5b. The electronic label 5a, 36 comprises
at least communication means. The electronic label 5a, 54 1s
configured to recerve a first message on a first frequency band,
alter recerving the first message, to receive a second message
on a second frequency band and to send a third message on a
second frequency band.

In one embodiment of the mvention the electronic price
label further comprises an electrophoretic laminate display 3.

In one embodiment of the invention communication means
comprise transmitter and receiver.

In one embodiment of the mvention the electronic price
label Sa, 55 1s configured to send by reflecting back a recerved
message.

The invention relates also to a base station of an electronic
price label system, the electronic price label system compris-
ing at least one base station 7 and a plurality of electronic
labels 5a, 5b. The base station 7 comprises at least commu-
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nication means. The base station 7 1s configured to send a first
message on a first frequency band and after sending the first
message to send a second message at a second frequency band
and to receive a third message on the second frequency band.

In one embodiment of the invention communication means
comprise transmitter and receiver.

In one embodiment of the invention the third message 1s an
acknowledgement message to the first message from elec-
tronic label 5a, 56 to base station 7.

The 1nvention relates also to an electronic price label sys-
tem, comprising at least one base station 7 and a plurality of
electronic labels 5a, 56 wherein the base stations 7 and the
clectronic labels 5a, 56 comprise at least communication
means and information 1s transferred between the base sta-
tions 7 and electronic labels 5a, 5b. The base station 7 or the
base stations are configured to send a first message at a first
frequency band and after sending the first message to send
second message at a second frequency band and to receive a
third message on the second frequency band. The electronic
labels Sa, 5b are configured to receive first message at the first
frequency band and after recerving the {first message to
receive a second message at the second frequency band and to
send a third message at the second frequency band.

Although exemplary embodiments of the present invention
have been described with reference to the attached drawings,
the present invention 1s not limited to these embodiments, and
it should be appreciated to those skilled in the art that a variety
of modifications and changes can be made without departing
from the spirit and scope of the present invention.

The mvention claimed 1s:

1. A method for transferring information 1n an electronic
price label system, the electronic price label system compris-
ing at least one base station and a plurality of electronic labels,
wherein base station(s) and electronic labels comprise at least
communication means and information 1s transferred
between base station(s) and electronic labels where in the
method comprises:

sending {irst message from a base station to an electronic

label using a first frequency band, after sending the first
message, sending a second message from the said base
station to the said electronic label using a second ire-
quency band, and sending a third message from the said
clectronic label to the said base station using a second
frequency band, said third message being sent from said
clectronic label to said base station by reflecting back the
second message to the said base station.

2. The method of claim 1, wherein the third message 1s an
acknowl-edgement message to the first message.

3. The method of claim 2, wherein the first frequency band
1s a higher frequency band than the second frequency band.

4. The method of claim 1, wherein the first frequency band
1s higher frequency band than the second frequency band.

5. The method of claim 4, wherein the first frequency band
1s 2.4 GHz ISM-band and the second frequency band 1s 868

MHz ISM-band.

6. The method of claim 1, wherein information to be trans-
ferred comprises price information to be displayed by the
clectronic price label or control information for the electronic
price label.

7. An electronic price label of an electronic price label
system, the electronic price label system comprising at least
one base station and a plurality of electronic labels, the elec-
tronic labels comprising at least communication means,
wherein,
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the electronic labels are configured to receive a first mes-
sage on a first frequency band from the base station, and
after recerving the first message, to recetve a second
message on a second frequency band from the said base
station and to send a third message on a second fre-
quency band to the said base station wherein the elec-
tronic price labels are configured to send messages by
reflecting back a recerved message.

8. The electronic price label of claim 7, further comprising
an electrophoretic laminate display 3.

9. The electronic price label of claim 7, wherein commu-
nication means comprise transmitter and recerver.

10. The electronic price label of claim 9 which 1s config-
ured to vary the mode of an antenna of the recerver to produce
the reflected message having a time delay which varies
according to the antenna mode.

11. The electronic price label of claim 10, wherein a phase
shift of the signal associated with the reflected message 1s 180
degrees.

12. The electronic price label of claim 7, wherein the first
frequency band 1s a higher frequency band than the second
frequency band.

13. The electronic price label of claim 12, wherein the first
frequency band 1s 2.4 GHz ISM-band and the second fre-

quency band 1s 868 MHz ISM-band.

14. A base station of an electronic price label system, the
clectronic price label system comprising at least one base
station and a plurality of electronic labels, the base station
comprising at least communication means wherein,

the base station 1s configured to send a first message on a

first frequency band to an electronic label, and after
sending the first message, to send a second message at a
second frequency band to the said electronic label and to
receive a third message on the second frequency band
from the said electronic label, wherein the third message
1s an acknowledgement message to the first message
from the electronic label to the base station by reflecting
back the second message to the base station.

15. The base station of claim 14, wherein communication
means comprise transmitter and receiver.

16. The base station of claim 14, wherein the first fre-
quency band 1s higher than the second frequency.

17. The base station of claim 14, wherein the first fre-
quency band 1s 2.4 GHz ISM-band and the second frequency
band 1s MHz ISM-band.

18. An electronic price label system, comprising at least
one base station and a plurality of electronic labels wherein
the base station(s) and the electronic labels comprise com-
munication means whereby information i1s transierred
between the base station(s) and the electronic labels wherein,

the base station or the base stations are configured to send

a first message at a {irst frequency band, and after send-
ing the first message, to send a second message at a
second frequency band and to receive a third message on
the second frequency band,

the electronic labels being configured to recerve the first

message sent by the said base station at the first fre-
quency band and, after receiving the first message, to
receive a second message sent by the said base station at
the second frequency band and to send a third message at
the second frequency band to the said base station,
wherein the third message 1s sent from the electronic
label to the base station by reflecting back the second
message to the said base station.
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