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(54) METHODS FOR ENABLING LOCALIZATION; RELATED ELECTRONIC DEVICES AND 
RELATED LOCATION SERVER DEVICES

(57) The present disclosure provides a location serv-
er device comprising a memory circuitry, a processor cir-
cuitry, and an interface. The location server device is
configured to communicate, via the interface, with one
or more positioning units (400A-400O) configured to
communicate with one or more electronic devices
(300-300A) one or more first positioning signals at a first
frequency. The processor circuitry is configured to select
at least one of the one or more positioning units based
on detecting a trigger event. The interface is configured
to transmit, to the at least one selected positioning unit,
an activation signal. The activation signal indicates to the
at least one selected positioning unit to activate trans-
mission of one or more second positioning signals at a
second frequency that is different from the first frequency.
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Description

[0001] The present disclosure relates to the field of
wireless localization. The present disclosure relates to
an electronic device configured to enable localization, a
location server device and related methods.

BACKGROUND

[0002] Wireless positioning services may be construct-
ed on the concept that one or more electronic devices
detect positioning signals from one or more positioning
units transmitting the positioning signals. For example,
the concept of wireless positioning may be used in mul-
tiple positioning services, such as Global Positioning
System (GPS) (and other satellite positioning systems)
and cellular systems (such as 3rd Generation Partner-
ship Project (3GPP), Wideband Code Division Multiple
Access (WCDMA), Long Term Evolution (LTE)), but also
Wi-Fi and Bluetooth based proprietary systems for indoor
navigation for example in smart office solutions. Wireless
positioning systems may have the possibility to utilize
multiple frequencies for transmission of multiple position-
ing signals.
[0003] However, the use of multiple frequencies for
transmission of multiple positioning signals leads to con-
sumption of additional power and spectrum, which may
not always be necessary.

SUMMARY

[0004] Accordingly, there is a need for electronic de-
vices, positioning units, and location server devices,
which mitigate, alleviate or address the shortcomings ex-
isting and provides an improved positioning accuracy
with a reduced energy consumption and a reduced spec-
trum usage. This may possibly be achieved at relatively
reduced costs.
[0005] A location server device is disclosed, the loca-
tion server device comprising a memory circuitry, a proc-
essor circuitry, and an interface. The location server de-
vice is configured to communicate, via the interface, with
one or more positioning units configured to communicate,
with one or more electronic devices, one or more first
positioning signals at a first frequency. The processor
circuitry may optionally be configured to select at least
one of the one or more positioning units based on de-
tecting a trigger event. The interface is configured to
transmit, to the at least one selected positioning unit, an
activation signal. The activation signal indicates to the at
least one selected positioning unit to activate transmis-
sion of one or more second positioning signals at a sec-
ond frequency that is different from the first frequency.
[0006] Further, a method performed at a location serv-
er device, for enabling localization of an electronic device
is provided. The location server device is configured to
communicate with one or more positioning units. The one
or more positioning units are configured to communicate

with one or more electronic devices one or more first
positioning signals at a first frequency. The method may
optionally comprise selecting at least one of the one or
more positioning units based on detecting a triggering
event. The method comprises transmitting, to the at least
one selected positioning unit, an activation signal. The
activation signal indicates to the at least one selected
positioning unit to activate transmission of one or more
second positioning signals at a second frequency that is
different from the first frequency.
[0007] The present disclosure provides a computer
readable storage medium storing one or more programs,
the one or more programs comprising instructions, which
when executed by a location server device cause the
location server device to perform any of the methods dis-
closed herein.
[0008] It is an advantage of the present disclosure that
the location server device determines or estimates the
location or positioning of the object to be localized (such
as an electronic device) with improved accuracy by ac-
tivating transmission of one or more first positioning sig-
nals and one or more second positioning signals at a
different frequency based on a triggering event.
[0009] Further, a positioning unit is disclosed, the po-
sitioning unit comprising a memory circuitry, a processor
circuitry, and an interface. The positioning unit is config-
ured to communicate with a location server device, and
with an electronic device. The interface is configured to
transmit, to the electronic device, one or more first posi-
tioning signals at a first frequency. The interface is con-
figured to detect an activation trigger, wherein the acti-
vation trigger indicates to the positioning unit to activate
transmission of one or more second positioning signals.
The interface is configured to transmit, to the electronic
device, the one or more second positioning signals at a
second frequency that is different from the first frequency.
[0010] Further, a method performed at a positioning
unit, for enabling localization of an electronic device is
provided. The positioning unit is configured to communi-
cate with a location server device, and with an electronic
device. The method comprises transmitting, to the elec-
tronic device, one or more first positioning signals at a
first frequency. The method comprises detecting an ac-
tivation trigger, wherein the activation trigger indicates to
the positioning unit to activate transmission of one or
more second positioning signals. The method comprises
transmitting, to the electronic device, the one or more
second positioning signals at a second frequency that is
different from the first frequency.
[0011] The present disclosure provides a computer
readable storage medium storing one or more programs,
the one or more programs comprising instructions, which
when executed by a positioning unit cause the positioning
unit to perform any of the methods disclosed herein.
[0012] It is an advantage of the present disclosure that
the positioning unit is configured to transmit one or more
first positioning signals and one or more second position-
ing signals at different frequencies to facilitate determi-
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nation or estimation of the location of the object (such as
an electronic device) to localize with improved accuracy.
For example, providing multiple positioning signals at dif-
ferent frequencies and suitable occasions for activating
the second positioning signal at the positioning unit per-
mits achieving a high positioning accuracy of the object
with a lower energy consumption and a reduced spec-
trum usage.
[0013] Further, an electronic device is disclosed, the
electronic device comprising a memory circuitry, a proc-
essor circuitry, and a wireless interface. The electronic
device is configured to communicate with one or more
positioning units and optionally with a location server de-
vice. The wireless interface is configured to receive, from
the one or more positioning units, one or more first posi-
tioning signals at a first frequency. The processor circuitry
is configured to activate a receiver circuitry of the wireless
interface for reception of the one or more second posi-
tioning signals at a second frequency different from the
first frequency. The wireless interface is configured to
receive, from the one or more positioning units, the one
or more second positioning signals at the second fre-
quency.
[0014] Further, a method performed at an electronic
device, for localization of the electronic device is provid-
ed. The electronic device is configured to communicate
with one or more positioning units, and optionally with a
location server device. The method comprises receiving,
from the one or more positioning units, one or more first
positioning signals at a first frequency. The method com-
prises activating a receiver of the electronic device for
reception of the one or more second positioning signals
at a second frequency different from the first frequency.
The method comprises receiving, from the one or more
positioning units, the one or more second positioning sig-
nals at the second frequency.
[0015] The present disclosure provides a computer
readable storage medium storing one or more programs,
the one or more programs comprising instructions, which
when executed by an electronic device cause the elec-
tronic device to perform any of the methods disclosed
herein.
[0016] It is an advantage of the present disclosure that
the electronic device configured to receive positioning
signals at different frequencies. Providing multiple posi-
tioning signals at different frequencies and determining
suitable occasions for activating the electronic device
leads to a high positioning accuracy of the electronic de-
vice while reducing energy consumption at the electronic
device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other features and advantages
of the present disclosure will become readily apparent to
those skilled in the art by the following detailed descrip-
tion of example embodiments thereof with reference to
the attached drawings, in which:

Fig. 1A is a diagram illustrating an example position-
ing system comprising an example location server
device and an example electronic device according
to this disclosure,

Fig. 1B is a diagram illustrating example electronic
devices and example positioning units in a space
according to this disclosure,

Fig. 1C is a diagram illustrating example electronic
devices and example positioning units in a space
according to this disclosure,

Fig. 2 is a flow-chart illustrating an example method,
performed at a location server device, for enabling
localization of an electronic device according to this
disclosure,

Fig. 3 is a flow-chart illustrating an example method,
performed at a positioning unit, for enabling locali-
zation of an electronic device according to this dis-
closure,

Fig. 4 is a flow-chart illustrating an example method,
performed at an electronic device, for localization of
the electronic device according to this disclosure,

Fig. 5 is a block diagram illustrating an example lo-
cation server device according to this disclosure,

Fig. 6 is a block diagram illustrating an example po-
sitioning unit according to this disclosure,

Fig. 7 is a block diagram illustrating an example elec-
tronic device according to this disclosure,

Fig. 8 is a signalling diagram illustrating an example
signalling between an example electronic device, an
example positioning unit, and an example location
server device according to this disclosure, and

Fig. 9 is a signalling diagram illustrating an example
signalling between an example electronic device, an
example positioning unit, and an example location
server device according to this disclosure.

DETAILED DESCRIPTION

[0018] Various example embodiments and details are
described hereinafter, with reference to the figures when
relevant. It should be noted that the figures may or may
not be drawn to scale and that elements of similar struc-
tures or functions are represented by like reference nu-
merals throughout the figures. It should also be noted
that the figures are only intended to facilitate the descrip-
tion of the embodiments. They are not intended as an
exhaustive description of the disclosure or as a limitation
on the scope of the disclosure. In addition, an illustrated
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embodiment needs not have all the aspects or advan-
tages shown. An aspect or an advantage described in
conjunction with a particular embodiment is not neces-
sarily limited to that embodiment and can be practiced in
any other embodiments even if not so illustrated, or if not
so explicitly described.
The figures are schematic and simplified for clarity, and
they merely show details which aid understanding the
disclosure, while other details have been left out.
[0019] Throughout, the same reference numerals are
used for identical or corresponding parts.
Wireless positioning systems may have the possibility to
utilize multiple frequencies for transmission of multiple
positioning signals. For example, in certain scenarios (for
example using the Wi-Fi and cellular systems), it may be
possible to use even higher frequencies when transmit-
ting positioning signals (such as mm-Wave frequencies
(such as 30GHz or 60GHz)). For example, since the at-
tenuation of a positioning signal through a wall may be
significantly different for positioning signals (or Radiofre-
quency (RF) signals) in the mm-Wave frequency range
compared to positioning signals in the 2-3 GHz range,
positioning signals may be transmitted with higher fre-
quency for achieving a high positioning accuracy. The
attenuation of a positioning signal through a wall is larger
for positioning signals with mm-Wave frequencies com-
pared to positioning signals at lower frequencies. This is
used to determine specifically a localization with im-
proved accuracy.
However, properties of high frequency positioning sig-
nals (RF signals) may also be different from positioning
signals at a lower frequency from other perspectives, for
example the need to use beam forming in a transmitter
and a receiver to achieve relatively good spatial coverage
due to the high general path loss. Thereby, there may be
a potential need to transmit and receive multiple posi-
tioning signals (for example beams) to achieve an omni-
directional coverage. Alternatively, there may be a need
for a larger amount of spectrum resources by using ad-
ditional frequencies.
Use of multiple frequencies in general consumes addi-
tional energy in both positioning units (for example trans-
mitter) and electronic device (for example receiver),
which may decrease battery lifetime in case the electron-
ic devices are battery powered. Hence, although high
accuracy of the positioning may be provided, there may
be an impact of frequent usage of positioning signals in
multiple frequencies on the battery life of devices and the
spectrum usage.
Further, when positioning signals with multiple frequen-
cies for increased accuracy and robustness in positioning
are used all the time, this results in a suboptimal use of
both energy and spectrum capacity.
The present disclosure provides multiple positioning sig-
nals at different frequencies and allows determining suit-
able occasions for activating these positioning signals.
This leads to a high positioning accuracy of the electronic
device while reducing energy consumption at the corre-

sponding device, and the spectrum usage.
Since the higher accuracy frequency can be used spe-
cifically to determine positioning of devices (for example
in indoor locations or in outdoor locations, for example
to determine whether a device is inside a specific room
in a building or not), the activation may be triggered by
detecting an event (for example by utilizing door open-
ings or other triggers indicative of changes in the popu-
lation in a room).
[0020] Fig. 1A is a diagram illustrating an example po-
sitioning system 50 comprising an example location serv-
er device 600 and an example electronic device 300,
300A, 300B according to this disclosure.
The positioning system 50 may comprise positioning
units 400, 400A, 400B. A positioning unit 400, 400A,
400B may refer to a device capable of communication
with the electronic device 300, 300A, 300B to support
positioning estimation. Examples of positioning units
400, 400A, 400B comprise observer devices, gateway
devices, transmitter devices, and/or receiver devices.
The location server device 600 may be configured to
communicate with one or more positioning units 400,
400A, 400B via links 20, 22, 24 comprising a wireless
links (for example a radio link, Wi-Fi link and/or Bluetooth
link), and/or via a wired link. The position (such as the
location) of the positioning units may be known by the
positioning service (such as by a location server device
600) and the electronic device is to be localized in one
or more example embodiments.
In one or more example embodiments, the position (such
as the location) of the electronic device may be known
by the positioning service (such as by a location server
device 600) and the positioning unit is to be localized.
The electronic devices 300, 300A, 300B may refer to for
example mobile devices and/or a user equipment, UE,
and/or IoT devices. The electronic device may in one or
more example embodiments be attached to an object
that needs to be positioned via localization of the attached
electronic device. The object may for example be a ma-
chine, a cargo in a transportation/logistics system etc.
The positioning units 400, 400A, 400B may be configured
to communicate with each of the electronic devices 300,
300A, 300B via wireless links 26, 28, 30, 32, 34, 36, 38,
40, 42. The one or more positioning units 400, 400A,
400B are configured to communicate with one or more
electronic devices 300 one or more first positioning sig-
nals at a first frequency (such as used in GPS, cellular
systems, Wi-Fi and/or Bluetooth). The first frequency
may be in a first frequency band.
The location server device 600 may be configured to se-
lect at least one of the one or more positioning units 400,
400A, 400B based on detecting a trigger event, and con-
figured to transmit, to the at least one selected positioning
unit 400, 400A, 400B, an activation signal via the links
20, 22, 24, where the activation signal indicates to the
selected positioning unit 400, 400A, 400B to activate
transmission of one or more second positioning signals
at a second frequency different from the first frequency.

5 6 



EP 3 722 827 A1

5

5

10

15

20

25

30

35

40

45

50

55

For example, the second frequency may be part of a sec-
ond frequency band that is different from the first frequen-
cy band of the first frequency. The utilized activation sig-
nal composition as determined by its communication pro-
tocol may for example be the same for the two frequen-
cies, or it may be different signal compositions for the
two frequencies. Examples of such signal composition
that may or may not be the same for the two signals and
may be related to but is not limited to the signal frame
structure, a bit sequence, a modulation scheme, a coding
scheme, a frequency hopping scheme and a channel ac-
cess regulation scheme.
The electronic devices 300, 300A, 300B may be config-
ured to receive, from the one or more positioning units
400, 400A, 400B, one or more positioning signals via
wireless links 26, 28, 30, 32, 34, 36, 38, 40, 42. The elec-
tronic devices 300, 300A, 300B may be configured to
receive, from the location server device 600, an activation
signal, where the activation signal indicates to the elec-
tronic devices 300, 300A, 300B to activate reception of
one or more positioning signals (such as one or more
second positioning signals).
[0021] Fig. 1B is a diagram illustrating example elec-
tronic devices 300, 300A and example positioning units
400, 400A-400O in a space 11 according to this disclo-
sure.
The space 11 may be an indoor space, for example a
building, such as a warehouse, a hospital, an office. The
space 11 comprises one or more rooms or spaces en-
closed from the remaining space 11 by for example walls.
[0022] The present disclosure may be applicable to an
outdoor space (such as an outdoor warehouse, such as
a harbour area for logistics tracking) in one or more em-
bodiments.
The space 11 comprises multiple rooms 1-10. For exam-
ple, the space 11 may be an office building, and the rooms
1-10 may be office rooms or meeting rooms each en-
closed by walls and may comprise a door 12 for entering
the room 1-10. For example, the space 11 may be a hos-
pital, and the rooms 1-10 may be wards each enclosed
by walls and may comprise a door 12 for entering the
room 1-10.
An electronic device 300 may be located inside a room
2 in the space 11. An electronic device 300A may be
located outside the rooms 1-10 in the space 11.
A positioning unit 400, 400A-400D, 400K-400O may be
arranged in one or more rooms 1-10. A positioning unit
400E-400J may be arranged in the space 11 outside of
one or more rooms 1-10.
One or more sensors 60, 61, 60A-60O, 61A-61O may be
arranged in one or more of the rooms 1-10 located in the
space 11. The one or more sensors 60, 61, 60A-600,
61A-61O are configured to detect a trigger event. Detect-
ing a trigger event may comprise detecting movement in
proximity of at least one of the positioning units 400,
400A-400O. The one or more sensors 60, 61, 60A-600,
61A-61O may be configured to obtain sensor data indic-
ative of presence information and/or movement within

proximity of at least one of the positioning units 400,
400A-400O, and may be configured to transmit the sen-
sor data to the location service device 600, optionally,
via the one or more positioning units 400, 400A-400O.
Example of sensors include a motion sensor, sound de-
tection sensor, an air pressure difference detector, an
Infrared (IR) detector, an electric door lock mechanism,
and/or a magnetic field sensor.
The positioning units 400, 400A-4000 may be configured
to communicate with a location server device 600. The
positioning units 400, 400A-4000 may be configured to
transmit, to the electronic device 300, 300A, one or more
first positioning signals at a first frequency.
The location server device 600 may be configured to se-
lect at least one of the one or more positioning units 400,
400A-400O based on the detected trigger event. The lo-
cation server device 600 may be configured to transmit,
to the at least one selected positioning unit 400, 400A-
400O, an activation signal, wherein the activation signal
indicates to the selected positioning unit 400, 400A-4000
to activate transmission, to the electronic device 300,
300A, one or more second positioning signals at a second
frequency that is different from the first frequency.
[0023] Fig. 1C is a diagram illustrating example elec-
tronic devices 300, 300B and example positioning units
400, 400A-4000 in a space 11 according to this disclo-
sure.
As in Fig. 1B, Fig. 1C illustrates a space 11 which may
comprise multiple rooms 1-10, positioning units 400,
400A-400D, 400K-400O arranged in each of the rooms
1-10, and positioning units 400E-400J arranged in the
space 11 outside of the rooms 1-10.
An electronic device 300 may be arranged inside a room
2 in the space 11. An electronic device 300B may be
arranged outside the rooms 1-10 in the space 11, outside
the door 12 of the room 2.
For example, when the sensors 60, 61 of the room 2
detects a trigger event, it may be uncertain whether the
detection is caused by an electronic device 300 moving
around inside the room 2, an electronic device 300 has
entered the room 2, an electronic device 300B has left
the room 2, or an electronic device 300B has passed by
the room 2, leading to false positive determinations of
the electronic device 300B being in the room 2.
By providing positioning units 400, 400A-4000 config-
ured to transmit, to the electronic device 300, 300B, one
or more first positioning signals at a first frequency and
one or more second positioning signals at a second fre-
quency that is different from the first frequency, the loca-
tion server device is capable of improved positioning ac-
curacy of the electronic device, such as by determining
an accurate position with respect to the door 12. For ex-
ample, attenuation of a positioning signal through a wall
(such as, the wall of the room 2) is significantly larger for
the second positioning signals (such as over mm-Wave
frequencies) compared to positioning signals at lower fre-
quencies. For example, this is used to determine specif-
ically whether the electronic device 300, 300B to be po-
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sitioned has entered or left the room 2 in the space 11.
For example, since the difference in frequencies or in
frequency bands can be used specifically to determine
positioning of electronic devices 300, 300B in spaces,
for example whether an electronic device 300, 300B is
inside a specific room in an space 11 or not, the present
disclosure proposes in one or more example embodi-
ments to detect the trigger by exploiting sensor data from
the one or more sensors capable of detecting presence
and/or movement (such as door opening sensors or other
sensor capable of detecting changes in the population in
a room) as a trigger to activate the second positioning
signal(s) with use of different frequencies or frequency
bands.
[0024] Fig. 2 is a flow-chart illustrating an example
method, performed at a location server device 600, for
enabling localization of an electronic device 300 accord-
ing to this disclosure.
The method 100 is performed by a location server device,
for enabling localization of an electronic device (for ex-
ample for supporting localization of an electronic device).
For example, the localization of the electronic device, in
other words, provides a tracking solution for localizing
the electronic device in a space (for example in a space
enclosed by walls, for example in a building).
The location server device is configured to communicate
with one or more positioning units. The one or more po-
sitioning units are configured to communicate, with one
or more electronic devices, one or more first positioning
signals at a first frequency (such as the first frequency
of a first frequency band). For example, one or more po-
sitioning units are configured to transmit and/or receive
one or more first positioning signals at a first frequency.
For example, a first frequency band may be a GPS band,
a cellular system band, a Wi-Fi band, and/or a Bluetooth
band.
The method 100 comprises selecting S104 at least one
of the one or more positioning units based on detecting
S101 a triggering event.
In one or more example methods, detecting S101 the
trigger event may comprise receiving S102 from a sen-
sor, sensor data indicative of presence information within
proximity of at least one of the selected positioning units.
For example, the sensor data may indicate whether an
electronic device 300 is present in an area. For example,
the sensor data may indicate movement near the select-
ed positioning units 400. For example, a triggering event
may be based on data from an air pressure difference
detector, an Infrared (IR) detector, sound detection, an
electric door lock mechanism, a magnetic field sensor or
similar, transmitted to the location server device 600 (for
example via one or more positioning units 400).
[0025] In one or more example methods, detecting
S101 the trigger event may comprise detecting S103 that
an accuracy parameter of the estimated localization does
not satisfy an accuracy criterion based on a threshold.
For example, the accuracy parameter does not satisfy
the accuracy criterion when the accuracy parameter is

below a threshold. For example, the accuracy parameter
is below a threshold when the location server device de-
tects that too few electronic devices detect the first posi-
tioning signal. For example, the accuracy parameter is
below a threshold when the quality of the receptions from
the first positioning signal is too low.
For example, the accuracy parameter does not satisfy
the accuracy criterion when the accuracy parameter is
above a variation threshold, and/or when the variations
of the positions estimated is higher than threshold (such
as too high (indicative of large speed of the tracked elec-
tronic device and/or a bad accuracy of the calculations)).
For example, stated differently, a triggering event may
be based on sensor data (for example information) from
a sensor transmitted to the location server device 600
(for example via one or more positioning units 400). A
triggering event may be based on a need to improve the
location accuracy of an electronic device, for example
due to a sensor activated which indicates that there may
be a possibility that a new electronic device has entered
a geographic area in proximity of the sensor. A triggering
event may be based on the location server device 600
having not received a positioning signal from the elec-
tronic device 300 for period of time or cannot accurately
determine the location of the electronic device 300.
The method 100 comprises transmitting S106, to the at
least one selected positioning unit, an activation signal.
The activation signal indicates to the at least one selected
positioning unit to activate transmission of one or more
second positioning signals at a second frequency that is
different from the first frequency.
In one or more example methods, the second frequency
may be higher than the first frequency.
For example, the second frequency may be part of a sec-
ond frequency band that is different from the first frequen-
cy band. In one or more example methods, the second
frequency band may be higher than the first frequency
band. For example, the second frequency band may
comprise high accuracy positioning signal (HAPS) posi-
tioning signals. HAPS may comprise RF positioning sig-
nals.
[0026] For example, one or more positioning units may
be configured to transmit the one or more first positioning
signals and the one or more second positioning signals
simultaneously. Alternatively, one or more positioning
units may be configured to transmit the one or more first
positioning signals prior to or after transmitting the one
or more second positioning signals.
For example, after detecting a trigger event, the location
server device 600 transmits an activation signal to one
or more selected positioning units 400 to activate trans-
mission of one or more second positioning signals. The
selection of suitable positioning units 400 to transmit the
second positioning signal may be done for example by
selecting positioning units 400 within close proximity to
the area (for example a room in the space 11 of Figs. 1B-
1C) where the trigger event has occurred. The second
positioning signal may be transmitted by the positioning
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unit 400 in the form of a predetermined bit sequence
which can be detected by an electronic device 300 (for
example by a receiver within the electronic device 300)
to be positioned. The second positioning signal may be
an RF signal. RF signals may be used in for example
Bluetooth technology (known as Bluetooth positioning
beacons) or in 3GPP systems (known as positioning ref-
erence signals). The positioning units 400 may be con-
figured to transmit the second positioning signal accord-
ing to predetermined requirements. Accordingly, the po-
sitioning units 400 may be configured to transmit the sec-
ond positioning signal for example on a certain transmit
frequency (for example 10000kHz), with a certain repe-
tition periodicity (for example repeat every 100ms), a cer-
tain transmit power (for example 10dBm), and/or a cer-
tain time duration (for example 1ms) of each positioning
signal.
For example, the first positioning signal and/or the sec-
ond positioning signal may comprise information indica-
tive of the identity of the transmitting positioning unit (for
example to an electronic device to be positioned). Having
pre-knowledge of the position of the positioning unit,
helps to identify the position of the electronic device.
In other words, the present disclosure provides in one or
more example embodiments, activation of a transmission
of a second positioning signals at a second frequency
when a trigger event occurs that indicates a need for high
location accuracy and a comparison of the second posi-
tioning signals with the first positioning signals in the lo-
cation server device.
[0027] In one or more example methods, the method
100 may comprise determining a trigger event (for ex-
ample from a sensor, such as a motion detector). The
trigger event is used to activate one or more positioning
units to transmit one or more second positioning signals
at a second frequency, and optionally further to activate
an electronic device to receive the one or more second
positioning signals. This enables to compare for example
the signal strength of the second positioning signal with
the signal strength of a first positioning signal at a first
frequency (such as a first frequency of a first frequency
band). This may advantageously lead to an improvement
the location accuracy of the electronic device.
For example, stated differently, the determination of a
location of an electronic device may be performed by
receiving and analysing one or more second positioning
signals at a second frequency (e.g. of a second frequency
band) and optionally with other information. The other
information comprises the one or more first positioning
signal at a first frequency (e.g. of a first frequency band).
The one or more first positioning signals may for example
be both transmitted by positioning units (for example by
transmit units used in the positioning service) and re-
ceived by the electronic device with a lower energy con-
sumption than the one or more second positioning sig-
nals. Alternatively, or additionally, the first positioning sig-
nals may be transmitted on a lower frequency or with
other means achieving a wider and/or improved spatial

coverage than the second positioning signals.
In one or more example methods, the method 100 may
comprise receiving S108, from the electronic device, po-
sition data, the position data indicative of one or more
path loss estimates of the one or more second positioning
signals received at the electronic device and/or one or
more signal strength metrics of the one or more second
positioning signals received at the electronic device.
In one or more example methods, the position data may
be indicative of a localization of the electronic device. For
example, the electronic device may be configured to
compare the second positioning signals strengths with
the received one or more first positioning signals
strengths. The signal strengths of the first positioning sig-
nals and of the second positioning signals can be used
to estimate the path loss of the positioning signals be-
tween the positioning units and the electronic device.
In one or more example methods, the method 100 com-
prises estimating S110 a localization of the electronic
device based on the received position data. In one or
more example methods, estimating S110 a localization
of the electronic device based on the received position
data may be performed by comparing path loss estimates
and/or the received signal strength metrics.
In one or more example methods, the method 100 may
comprise transmitting S107 to the one or more position-
ing units 400, additional configuration data for adjusting
transmission of the one or more second positioning sig-
nals at the one or more positioning units.
In one or more example methods, configuration data may
comprise increasing signal strength or activating more
positioning units when the one or more second position-
ing signals has not been received at the electronic device
which leads to continuing transmission of second posi-
tioning signals for example based on a timer.
In one or more example methods, selecting S104 at least
one of the one or more positioning units based on de-
tecting S101 a triggering event comprises selecting
S104A at least one of the one or more positioning units
based on information from the at least one of the one or
more sensor devices.
In one or more example methods, the method 100 com-
prises transmitting S112 a deactivation signal to the at
least one selected positioning unit, wherein the deacti-
vation signal indicates to the at least one selected posi-
tioning unit to deactivate the transmission of the one or
more second positioning signals.
For example, the positioning units may be configured to
repeat the transmission of positioning signals during a
certain time period (for example repeat every 10 sec-
onds), or to continue repetition of the transmission of po-
sitioning signals until the positioning units receives a de-
activation signal from the location server device.
In one or more example methods, the second frequency
may be in a frequency range above 3 GHz. In one or
more example methods, the second frequency may be
in a frequency range above 30 GHz. In one or more ex-
ample methods, the second frequency may be in a fre-
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quency range of 60 GHz. In one or more example meth-
ods, the second frequency may be a millimetre wave fre-
quency band.
[0028] In one or more example methods, the second
frequency band may be in a frequency range above 3
GHz. In one or more example methods, the second fre-
quency band may be in a frequency range above 30 GHz.
In one or more example methods, the second frequency
band may be in a frequency range of 60 GHz. In one or
more example methods, the second frequency band may
be a millimetre wave frequency band.
In one or more example methods, the location server
device may be configured to communicate with a detec-
tion sub-system comprising one or more sensors located
in a space, and one or more positioning units.
In one or more example methods, the activation signal
comprises configuration data for configuring transmis-
sion of the one or more second positioning signals at the
one or more positioning units. In one or more example
methods, configuration data may comprise output power,
frequency, periodicity, and/or repetition information.
In one or more example methods, transmitting S106, to
the at least one selected positioning unit, the activation
signal may comprise transmitting S106A, to the electron-
ic device, the activation signal.
[0029] Fig. 3 is a flow-chart illustrating an example
method, performed at a positioning unit, for enabling lo-
calization of an electronic device according to this dis-
closure.
The method 200 is performed by a positioning unit, for
enabling localization of an electronic device. The posi-
tioning unit is located in a space (such as indoor space
or outdoor space) and is configured to communicate with
a location server device, and with an electronic device.
The positioning unit may support in localizing the elec-
tronic device in one or more embodiments.
The method 200 comprises transmitting S202, to the
electronic device, one or more first positioning signals at
a first frequency (optionally of a first frequency band).
The method 200 comprises detecting S204 an activation
trigger. The activation trigger indicates to the positioning
unit to activate transmission of one or more second po-
sitioning signals (at a second frequency that is different
from the first frequency). The second frequency may op-
tionally be part of a second frequency band different from
the first frequency band. Detecting the activation trigger
may be from a sensor coupled with the positioning unit.
In one or more example methods, detecting S204 the
activation trigger comprises receiving S204A, from the
location server device, an activation signal.
[0030] In one or more example methods, detecting
S204 the activation trigger comprises receiving S204B
from a sensor, sensor data indicative of presence infor-
mation within proximity of the positioning unit. For exam-
ple, the activation trigger detection is determined based
on the sensor data. For example, the sensor data may
indicate whether an electronic device 300 is present in
an area. For example, the sensor data may indicate

movement near the selected positioning units 400.
The method 200 comprises transmitting S206, to the
electronic device, the one or more second positioning
signals at a second frequency that is different from the
first frequency. In one or more example methods, the
second frequency is higher than the first frequency. For
example, the second frequency may be part of a second
frequency band different from the first frequency band
(optionally higher than the first frequency band).
In one or more example methods, transmitting S206, to
the electronic device, the one or more second positioning
signals may comprise selecting S206A one or more of
transmission parameters. In one or more example meth-
ods, the one or more transmission parameters may com-
prise a transmit frequency (optionally in the second fre-
quency band), a repetition periodicity of the transmission,
a transmit power, and/or a time duration of the transmis-
sion. In one or more example methods, the positioning
units may be configured to repeat the transmission during
a certain time period (for example repeat for every 10
seconds).
In one or more example methods, transmitting 206, to
the electronic device, the one or more second positioning
signals may comprise transmitting S206B the one or
more second positioning signals according to the select-
ed one or more transmission parameters.
In one or more example methods, the second positioning
signal may comprise a positioning unit identifier indicative
of an identity of the positioning unit transmitting the sec-
ond positioning signal. The position unit identifier allows
to distinguish the various positioning units from one an-
other.
In one or more example methods, the method 200 may
comprise receiving S208, from the location server device,
a deactivation signal indicating to the selected positioning
unit to deactivate the transmission of the one or more
second positioning signals.
[0031] In one or more example methods, the method
200 may comprise continuing S210 repetition of trans-
mission of the second positioning signals until the deac-
tivation signal is received at the positioning unit.
In one or more example methods, the method 200 com-
prises receiving S212, from the location server device,
additional configuration data for adjusting transmission
of the one or more second positioning signals at the one
or more positioning units.
[0032] Fig. 4 is a flow-chart illustrating an example
method 250, performed at an electronic device, for local-
ization of the electronic device according to this disclo-
sure.
The method 250 is performed by an electronic device,
for supporting localization of the electronic device. The
electronic device is configured to communicate with one
or more positioning units, and with a location server de-
vice.
The method 250 comprises receiving S302, from the one
or more positioning units, one or more first positioning
signals at a first frequency (optionally of a first frequency
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band).
[0033] The method 250 comprises activating S306 a
receiver of the electronic device for reception of the one
or more second positioning signals at the second fre-
quency (optionally of the second frequency band).
The method 250 comprises receiving S308, from the one
or more positioning units, the one or more second posi-
tioning signals at the second frequency.
The method 250 may comprise receiving S304, from the
location server device, an activation signal. The activa-
tion signal indicates to the electronic device to activate
reception of one or more second positioning signals at a
second frequency that is different from the first frequency
(optionally the second frequency may be part of a second
frequency band different from a first frequency band of
the first frequency). The processor circuitry 302 is con-
figured to activate S306 the receiver circuitry 303A for
reception of the one or more second positioning signals
based on the received activation signal. The method may
comprise activating the receiver circuitry for reception of
the one or more second positioning signals periodically.
[0034] The method may comprise activating the re-
ceiver circuitry for reception of the one or more second
positioning signals based on sensor data coupled with
the electronic device.
The method may include that the electronic device may
be configured to activate the reception of one or more
second positioning signals based on other information
than a reception of an activation signal. The electronic
device may periodically activate the reception of one or
more second positioning signals. The electronic device
may be equipped with or connected to one or more sen-
sors, which information may be triggering an activation
of a reception of a second positioning signal.
For example, the electronic device to be located may be
configured to periodically listen for one or more second
positioning signals in addition to one or more first posi-
tioning signals.
The method may comprise activating the receiver circuit-
ry for reception of the one or more second positioning
signals based on the position data not satisfying an ac-
curacy criterion. For example, detecting the trigger event
may comprise detecting that an accuracy parameter of
an estimated localization does not satisfy an accuracy
criterion based on a threshold. In one or more examples,
the accuracy parameter does not satisfy the accuracy
criterion when the accuracy parameter is below a thresh-
old. For example, the accuracy parameter is below a
threshold when the quality of the receptions from the first
positioning signal is too low. For example, the accuracy
parameter does not satisfy the accuracy criterion when
the accuracy parameter is above a variation threshold,
when the variations of the positions estimated is too high
(indicative of large speed of the tracked device and/or
poor accuracy of the calculations).
[0035] In one or more embodiments, the electronic de-
vice receives an activation signal from the location server
device to activate reception of a second positioning sig-

nal. An activation signal may be triggered by a trigger
event, for example by a motion detection. The activation
signal may include configuration information.
In one or more example methods, the method 250 may
comprise determining S310 a second signal strength
metric of at least one of the one or more second posi-
tioning signals. In one or more example methods, the
second signal strength metric may comprise a received
signal strength indicator, RSSI.
[0036] In one or more example methods, the method
250 may comprise determining S312 a third signal
strength metric of at least one additional second posi-
tioning signal of the one or more second positioning sig-
nals.
In one or more example methods, the method 250 may
comprise comparing S314 the second signal strength
metric and the third signal strength metric.
For example, the electronic device may be capable of
receiving two or more second positioning signals and de-
termine the individual signal strength differences be-
tween the different received second positioning signals.
In one or more example methods, the method 250 may
comprise determining S311 a second path loss estimate
based on the second signal strength metric.
In one or more example methods, the method 250 may
comprise determining S313 a third path loss estimate
based on the third signal strength metric.
In one or more example methods, the method 250 may
comprise determining S316 a first signal strength metric
of the one or more first positioning signals.
In one or more example methods, the method 250 may
comprise comparing S318 the first signal strength metric
and the second signal strength metric.
For example, the electronic device may be configured to
receive second positioning signals in addition to first po-
sitioning signals and to determine the signal strength of
the second positioning signals and compare them with
the first positioning signals.
In one or more example methods, the method 250 can
comprise generating S320 position data based on the
comparison. For example, there may be multiple math-
ematical functions which can be used to generate the
position data (such as to estimate the location of the elec-
tronic device) and suitable functions may depend on the
positioning units configurations, for example whether
each positioning unit transmits the second positioning
signal or not. For example, in a case where each posi-
tioning unit transmits both first positioning signals and
second positioning signals, and where the positioning
units use the same output power, the signal strength met-
ric of a first positioning signal may be denoted
RSSI_first_x and the signal strength metric of a second
positioning signal received from the positioning unit x
may be denoted as RSSI_second_x. A method to deter-
mine which positioning unit among K positioning units
that received the second positioning signals is the closest
to the electronic device may be performed by for example
calculating:
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min (abs (RSSI_first_i - RSSI_second_i))
where i = [1..K] is the identity of the K different positioning
units.
One or more advanced mathematical formulas may be
used to estimate for example the distance between the
positioning units and the electronic device based on the
absolute values of the RSSI. Further, path loss can be
estimated even with different output powers from differ-
ent positioning signals, by a compensation added to the
signal strength metrics. The calculations may be per-
formed for example within the electronic device and/or
further the RSSI(s) transmitted to the location server de-
vice for position estimation. Alternatively, the electronic
device may transmit the signal strength metrics and po-
sitioning unit identities to the location server device for
location determination. Once location of the electronic
device is determined based on the received second po-
sitioning signal, the location server device may de-acti-
vate the transmission of the second positioning signal
and the reception of the second positioning signal.
In one or more example methods, the method 250 can
comprise transmitting S322 the position data. For exam-
ple, the electronic device may transmit the position data
to the location server device, for example via the posi-
tioning units.
[0037] Fig. 5 is a block diagram illustrating an example
location server device 600 according to this disclosure.
The location server device 600 comprises a memory cir-
cuitry 601, a processor circuitry 602, and an interface
603.
The location server device 600 is configured to commu-
nicate, via the interface 603, with one or more positioning
units 400 configured to communicate with one or more
electronic devices 300 one or more first positioning sig-
nals at a first frequency (for example of a first frequency
band, for example: GPS band, cellular band, Wi-Fi band,
and/or Bluetooth band).
The processor circuitry 602 is configured to select at least
one of the one or more positioning units 400 based on
detecting a trigger event.
The interface 603 is configured to transmit, using the in-
terface 603, to the at least one selected positioning unit
400, an activation signal.
[0038] The activation signal indicates to the at least
one selected positioning unit 400 to activate transmission
of one or more second positioning signals at a second
frequency that is different from the first frequency (op-
tionally the second frequency of a second frequency
band that is different from the first frequency band).
In one or more example location server devices, the sec-
ond frequency may be higher than the first frequency.
The second positioning signals may be transmitted in the
same time slot as the first positioning signals.
In one or more example location server devices, the sec-
ond frequency band may be higher than the first frequen-
cy band. The second positioning signals may be trans-
mitted in the same time slot as the first positioning signals.
In one or more example location server devices, the lo-

cation server is configured to detect the trigger event by
receiving from a sensor, sensor data indicative of pres-
ence information within proximity of at least one of the
selected positioning units 400. For example, the sensor
data may indicate whether an electronic device 300 is
present in an area. For example, the sensor data may
indicate movement near the selected positioning units
400. In one or more example location server devices,
detecting the trigger event may comprise detecting that
an accuracy parameter of the estimated localization does
not satisfy an accuracy criterion based on a threshold.
In one or more example location server devices, the ac-
curacy parameter does not satisfy the accuracy criterion
when the accuracy parameter is below a threshold. For
example, the accuracy parameter is below a threshold
when the location server device 600 detects that too few
electronic devices 300 detect the first positioning signal.
For example, the accuracy parameter is below a thresh-
old when the quality of the receptions from the first posi-
tioning signal is too low. For example, the accuracy pa-
rameter does not satisfy the accuracy criterion when the
accuracy parameter is above a variation threshold, when
the variations of the positions estimated is too high (in-
dicative of large speed of the tracked device and/or bad
accuracy of the calculations).
In one or more example location server devices, the in-
terface 603 may be configured to receive, from the elec-
tronic device 300, position data, the position data indic-
ative of one or more path loss estimates of the one or
more second positioning signals received at the electron-
ic device 300 and/or one or more signal strength metrics
of the one or more second positioning signals received
at the electronic device 300. For example, the position
data may comprise one or more path loss estimates of
the one or more second positioning signals received at
the electronic device and/or one or more signal strength
metrics of the one or more second positioning signals
received at the electronic device. In one or more example
location server devices, the position data may be indic-
ative of a localization of the electronic device 300.
In one or more example location server devices, the proc-
essor circuitry 602 may be configured to estimate, a lo-
calization of the electronic device 300 based on the re-
ceived position data.
In one or more example location server devices, the proc-
essor circuitry 602 may be configured to estimate a lo-
calization of the electronic device 300 based on the re-
ceived position data by comparing the path loss esti-
mates and/or the received signal strength metrics.
In one or more example location server devices, the proc-
essor circuitry 602 may be configured to transmit, via the
interface 603, to the one or more positioning units 400,
additional configuration data for adjusting transmission
of the one or more second positioning signals at the one
or more positioning units 400. In one or more example
location server devices, configuration data may comprise
increasing signal strength or activating more positioning
units when the second positioning signal has not been
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received at the electronic device 300 which leads to con-
tinuing transmission of second positioning signals for ex-
ample based on a timer.
In one or more example location server devices, the proc-
essor circuitry 602 is configured to select at least one of
the one or more positioning units 400 based on detecting
a trigger event by selecting at least one of the one or
more positioning units based on information from the at
least one of the one or more sensors.
In one or more example location server devices, the in-
terface 603 may be configured to transmit a deactivation
signal to the at least one selected positioning unit 400.
In one or more example location server devices, the de-
activation signal indicates to the at least one selected
positioning unit 400 to deactivate the transmission of the
one or more second positioning signals.
In one or more example location server devices, the sec-
ond frequency may be in a frequency range above 3GHz.
In one or more example location server devices, the sec-
ond frequency may be in a frequency range above 30
GHz. In one or more example location server devices,
the second frequency may be in a frequency range of 60
GHz. In one or more example location server devices,
the second frequency may be a millimetre wave frequen-
cy band.
In one or more example location server devices, the sec-
ond frequency band may be in a frequency range above
3GHz. In one or more example location server devices,
the second frequency band may be in a frequency range
above 30 GHz. In one or more example location server
devices, the second frequency band may be in a frequen-
cy range of 60 GHz. In one or more example location
server devices, the second frequency band may be a
millimetre wave frequency band.
In one or more example location server devices, the lo-
cation server device 600 may be configured to commu-
nicate with a detection sub-system comprising one or
more sensors located in proximity of the one or more
positioning units and/or electronic device, and one or
more positioning units 400.
In one or more example location server devices, the ac-
tivation signal may comprise configuration data for con-
figuring transmission of the one or more second position-
ing signals at the one or more positioning units 400.
In one or more example location server devices, the in-
terface 603 may be configured to transmit, to the elec-
tronic device 300, the activation signal.
The location server device 600 is optionally configured
to perform any of the operations disclosed in Fig. 2 (for
example S101, S102, S103, S104, S106, S107, S108,
S110, S112).
The operations of the location server device 600 may be
embodied in the form of executable logic routines (for
example, lines of code, software programs, etc.) that are
stored on a non-transitory computer readable medium
(for example, the memory circuitry 601) and are executed
by the processor circuitry 602).
Furthermore, the operations of the location server device

600 may be considered a method that the location server
device 600 is configured to carry out. Also, while the de-
scribed functions and operations may be implemented
in software, such functionality may as well be carried out
via dedicated hardware or firmware, or some combina-
tion of hardware, firmware and/or software.
The memory circuitry 601 may be one or more of a buffer,
a flash memory, a hard drive, a removable media, a vol-
atile memory, a non-volatile memory, a random access
memory (RAM), or other suitable device. In a typical ar-
rangement, the memory circuitry 601 may include a non-
volatile memory for long term data storage and a volatile
memory that functions as system memory for the proc-
essor circuitry 602. The memory circuitry 601 may ex-
change data with the processor circuitry 602 over a data
bus. Control lines and an address bus between the mem-
ory circuitry 601 and the processor circuitry 602 also may
be present (not shown in Fig. 5). The memory circuitry
601 is considered a non-transitory computer readable
medium.
[0039] Fig. 6 is a block diagram illustrating an example
positioning unit according to this disclosure. The posi-
tioning unit 400 comprises a memory circuitry 401, a proc-
essor circuitry 402, and an interface 403. The positioning
unit 400 is configured to enable localization of an elec-
tronic device. The positioning unit 400 may be located in
an indoor space or an outdoor space. The positioning
unit 400 is configured to communicate with a location
server device 600, and with an electronic device 300.
The interface 403 is configured to transmit, to the elec-
tronic device 300, one or more first positioning signals at
a first frequency (optionally of a first frequency band).
The interface 403 is configured to receive, from the lo-
cation server device 600, an activation signal, wherein
the activation signal indicates to the positioning unit to
activate transmission of one or more second positioning
signals.
The interface 403 is configured to transmit, to the elec-
tronic device 300, the one or more second positioning
signals at a second frequency of a second frequency that
is different from the first frequency (optionally a second
frequency of a second frequency band that is different
from the first frequency band).
In one or more example positioning units, the second
frequency may be higher than the first frequency.
In one or more example positioning units, the second
frequency band may be higher than the first frequency
band.
In one or more example positioning units, the positioning
unit may be configured to transmit, by using the interface
403, to the electronic device 300, the one or more second
positioning signals by selecting one or more of transmis-
sion parameters. The transmission parameters may
comprise a transmit frequency (optionally in the second
frequency band), a repetition periodicity of the transmis-
sion, a transmit power, and/or a time duration of the trans-
mission.
In one or more example positioning units, the positioning
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units may be configured to repeat the transmission during
a certain time period (for example repeat for 10 seconds).
In one or more example positioning units, the positioning
unit may be configured to transmit, to the electronic de-
vice 300, the one or more second positioning signals by
transmitting the one or more second positioning signals
according to the selected one or more transmission pa-
rameters.
In one or more example positioning units, the second
positioning signal may comprise a positioning unit iden-
tifier indicative of an identity of the positioning unit 400
transmitting the second positioning signal.
In one or more example positioning units, the interface
403 may be configured to receive, from the location serv-
er device 600, a deactivation signal indicating to the se-
lected positioning unit 400 to deactivate the transmission
of the one or more second positioning signals.
In one or more example positioning units, the positioning
unit 400 may be configured to continue repetition of trans-
mission of the second positioning signals until the deac-
tivation signal is received at the positioning unit 400.
In one or more example positioning units, the interface
403 may be configured to receive, from the location serv-
er device 600, additional configuration data for adjusting
transmission of the one or more second positioning sig-
nals at the one or more positioning units 400.
The positioning unit 400 is optionally configured to per-
form any of the steps or operations disclosed in Fig. 3
(for example S202, S204, S206, S206A, S206B, S208,
S210, S212). The operations of the positioning unit 400
may be embodied in the form of executable logic routines
(for example, lines of code, software programs, etc.) that
are stored on a non-transitory computer readable medi-
um (for example, the memory circuitry 401) and are ex-
ecuted by the processor circuitry 402).
Furthermore, the operations of the positioning unit 400
may be considered a method that the positioning unit 400
is configured to carry out. Also, while the described func-
tions and operations may be implemented in software,
such functionality may as well be carried out via dedicat-
ed hardware or firmware, or some combination of hard-
ware, firmware and/or software.
The memory circuitry 401 may be one or more of a buffer,
a flash memory, a hard drive, a removable media, a vol-
atile memory, a non-volatile memory, a random access
memory (RAM), or other suitable device. In a typical ar-
rangement, the memory circuitry 401 may include a non-
volatile memory for long term data storage and a volatile
memory that functions as system memory for the proc-
essor circuitry 402. The memory circuitry 401 may ex-
change data with the processor circuitry 402 over a data
bus. Control lines and an address bus between the mem-
ory circuitry 401 and the processor circuitry 402 also may
be present (not shown in Fig. 6). The memory circuitry
401 is considered a non-transitory computer readable
medium.
[0040] Fig. 7 is a block diagram illustrating an example
electronic device according to this disclosure. The elec-

tronic device 300 comprises a memory circuitry 301, a
processor circuitry 302, and a wireless interface 303. The
electronic device 300 is configured to communicate with
one or more positioning units 400, and optionally with a
location server device 600.
The wireless interface 303 is configured to receive, by
using a receiver circuitry 303A, from the one or more
positioning units 400, one or more first positioning signals
at a first frequency (optionally of a first frequency band).
The wireless interface 303 may be configured to receive,
by using a receiver circuitry 303A, from the location serv-
er device 600, an activation signal. The activation signal
indicates to the electronic device 300 to activate recep-
tion of one or more second positioning signals at a second
frequency that is different from the first frequency (op-
tionally a second frequency of a second frequency band
that is different from the first frequency band).
The processor circuitry 302 is configured to activate a
receiver circuitry 303A of the wireless interface 603 for
reception of the one or more second positioning signals
at the second frequency.
The wireless interface 303 is configured to receive, by
using the receiver circuitry 303A, from the one or more
positioning units 400, the one or more second positioning
signals at the second frequency.
[0041] In one or more embodiments, the electronic de-
vice may be configured to activate the reception of one
or more second positioning signals based on other infor-
mation than a reception of an activation signal. The elec-
tronic device may periodically activate the reception of
one or more second positioning signals. The electronic
device may be equipped with or connected to one or more
sensors, which information may be triggering an activa-
tion of a reception of a second positioning signal.
In one or more example electronic devices, the processor
circuitry 302 may be configured to determine a second
signal strength metric of at least one of the one or more
second positioning signals.
In one or more example electronic devices, a second
signal strength metric may comprise a received signal
strength indicator, RSSI.
In one or more example electronic devices, the processor
circuitry 302 may be configured to determine a third signal
strength metric of at least one additional second posi-
tioning signal of the one or more second positioning sig-
nals.
In one or more example electronic devices, the processor
circuitry 302 may be configured to compare the second
signal strength metric and the third signal strength metric.
In one or more example electronic devices, the processor
circuitry 302 may be configured to determine a second
path loss estimate based on the second signal strength
metric.
In one or more example electronic devices, the processor
circuitry 302 may be configured to determine a third path
loss estimate based on the third signal strength metric.
In one or more electronic devices, the processor circuitry
302 may be configured to determine a first signal strength
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metric of the one or more first positioning signals.
In one or more electronic devices, the processor circuitry
302 may be configured to compare the first signal
strength metric and the second signal strength metric.
In one or more electronic devices, the processor circuitry
302 is configured to generate position data based on the
comparison.
The electronic device 300 is optionally configured to per-
form any of the steps or operations disclosed in Fig. 4
(for example S302, S304, S306, S308, S310, S311,
S312, S313, S314, S316, S318, S320, S322). The op-
erations of the electronic device 300 may be embodied
in the form of executable logic routines (for example, lines
of code, software programs, etc.) that are stored on a
non-transitory computer readable medium (for example,
the memory circuitry 301) and are executed by the proc-
essor circuitry 302).
Furthermore, the operations of the electronic device 300
may be considered a method that the electronic device
300 is configured to carry out. Also, while the described
functions and operations may be implemented in soft-
ware, such functionality may as well be carried out via
dedicated hardware or firmware, or some combination
of hardware, firmware and/or software.
The memory circuitry 301 may be one or more of a buffer,
a flash memory, a hard drive, a removable media, a vol-
atile memory, a non-volatile memory, a random access
memory (RAM), or other suitable device. In a typical ar-
rangement, the memory circuitry 301 may include a non-
volatile memory for long term data storage and a volatile
memory that functions as system memory for the proc-
essor circuitry 302. The memory circuitry 301 may ex-
change data with the processor circuitry 302 over a data
bus. Control lines and an address bus between the mem-
ory circuitry 301 and the processor circuitry 302 also may
be present (not shown in Fig. 7). The memory circuitry
301 is considered a non-transitory computer readable
medium.
[0042] Fig. 8 is a signalling diagram illustrating an ex-
ample signalling between an example electronic device
300, an example positioning unit 400, and an example
location server device 600 according to this disclosure.
Fig. 8 illustrates a downlink-based localization of the elec-
tronic device.
In Fig. 8, the one or more positioning units 400 may be
configured to communicate with one or more electronic
devices 300, by transmitting one or more first positioning
signals 802 at a first frequency (optionally of a first fre-
quency band) to the one or more electronic devices 300.
The electronic device 300 receives the first positioning
signal 802.
The location server device 600 may be configured to
communicate with the one or more positioning units 400
and with the one or more electronic devices 300.
Based on detecting a triggering event, the location server
device 600 selects at least one of the one or more posi-
tioning units 400, for example in the vicinity of the elec-
tronic device 300 triggering the event. The location server

device 600 transmits, to the at least one selected posi-
tioning unit 400, an activation signal 804. The location
server device 600 may optionally transmit, to the elec-
tronic device 300 an activation signal 806.
The activation signal 804, transmitted to the at least one
selected positioning unit 400, may indicate to the at least
one selected positioning unit 400 to activate transmission
of one or more second positioning signals 808 at a sec-
ond frequency different from the first frequency (option-
ally of a second frequency band that is different from the
first frequency band). The positioning unit 400 transmits
the one or more second positioning signals 808 at a sec-
ond frequency of a second frequency band that is differ-
ent from the first frequency band
The activation signal 806, transmitted to the electronic
device 300, may indicate to the electronic device 300 to
activate reception of the one or more second positioning
signals 808.
The electronic device 300 may activate a receiver and
receives the one or more second positioning signals 808.
The electronic device 300 may generate position data
810 (as described in step S320 of Fig. 4) and may transmit
the position data 810 to the location server device 600.
[0043] Fig. 9 is a signalling diagram illustrating an ex-
ample signalling between an example electronic device
300, an example positioning unit 400, and an example
location server device 600 according to this disclosure.
Fig. 9 illustrates an uplink-based localization.
In Fig. 9, the one or more electronic devices 300 transmits
one or more first positioning signals 902 at a first frequen-
cy to the one or more positioning units 400.
In one or more uplink-based localization embodiments,
the electronic device 300 is configured to transmit one
or more first positioning signals 902 at a first frequency
(optionally of a first frequency band) to the one or more
positioning units 400.
In one or more uplink-based localization embodiments,
the positioning unit 400 is configured to detect an activa-
tion trigger, wherein the activation trigger indicates to the
positioning unit to activate reception of one or more sec-
ond positioning signals and the positioning unit 400 is
configured to transmit, to the electronic device, the one
or more second positioning signals at a second frequency
different from the first frequency (optionally the second
frequency of a second frequency band that is different
from the first frequency band).
In one or more uplink-based localization embodiments,
the positioning unit 400 is configured to detect an activa-
tion trigger, wherein the activation trigger indicates to the
positioning unit to activate reception (e.g. receiver 403B
of Fig. 6) of one or more second positioning signals and
the positioning unit 400 is configured to transmit, to the
electronic device, the one or more second positioning
signals at a second frequency (optionally of a second
frequency band that is different from the first frequency
band).
In one or more uplink-based localization embodiments,
the positioning unit 400 is configured to receive the one
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or more first positioning signals 902.
The location server device 600 may be configured to
communicate with the one or more positioning units 400
and with the one or more electronic devices 300.
Based on detecting a triggering event, the location server
device 600 may select at least one of the one or more
positioning units 400, for example in the vicinity of the
electronic device 300 triggering the event. The location
server device 600 may be configured to transmit, to the
at least one selected positioning unit 400, an activation
signal 904. The location server device 600 may be con-
figured to transmit, to the electronic device 300, an acti-
vation signal 906.
In one or more uplink-based localization embodiment,
the positioning unit 400 may be configured to detect the
activation trigger by receiving an activation signal 904
from the location server device. The activation signal 904,
transmitted to the at least one selected positioning unit
400, indicates to the at least one selected positioning unit
400 to activate reception of one or more second position-
ing signals 908 at a second frequency that is different
from the first frequency. The second frequency may be
of a second frequency band that is different from the first
frequency band.
In one or more uplink-based localization embodiments,
the electronic device (300) is configured to activate a
transmitter circuitry (e.g. transmitter circuitry 303B of Fig.
7) of the wireless interface for transmission of the one or
more second positioning signals at the second frequency
and to transmit, to the positioning unit 400, the one or
more second positioning signals at the second frequen-
cy. The transmission may be activated by the reception
of an activation signal 906which indicates to the electron-
ic device 300 to transmit the one or more second posi-
tioning signals 908 to the selected positioning unit 400.
The transmission may be activated periodically. The
transmission may be activated based on the positioning
measurement not satisfying an accuracy criterion.
In one or more uplink-based localization embodiments,
the positioning unit 400 may be configured to generate
position data 910 of the electronic device 300 and/or of
the positioning unit 400 and to transmit the position data
910 to the location server device 600. The position data
910 may be indicative of one or more path loss estimates
of the one or more second positioning signals received
at the positioning unit and/or one or more signal strength
metrics of the one or more second positioning signals
received at the positioning unit.
For example, there may be multiple mathematical func-
tions which can be used to generate the position data
(such as to estimate the location of the positioning unit
400 and/or of the electronic device) and suitable func-
tions may depend on the electronic device configura-
tions. For example, the signal strength metric of a first
positioning signal and the signal strength metric of a sec-
ond positioning signal may be used to generate position
data as disclosed herein. One or more advanced math-
ematical formulas may be used to estimate for example

the distance between the positioning units and the elec-
tronic device based on the absolute values of the RSSI.
Further, path loss can be estimated even with different
output powers from different positioning signals, by a
compensation added to the signal strength metrics. The
calculations may be performed for example within the
positioning unit and/or further the RSSI(s) transmitted to
the location server device for position estimation.
[0044] Embodiments of methods and products (loca-
tion server device, positioning unit, and electronic device)
according to the disclosure are set out in the following
items:

Item 1. A location server device (600) comprising a
memory circuitry (601), a processor circuitry (602),
and an interface (603), wherein the location server
device (600) is configured to communicate, via the
interface (603), with one or more positioning units
(400) configured to communicate with one or more
electronic devices (300) one or more first positioning
signals at a first frequency,

- wherein the processor circuitry (602) is config-
ured to select (S104) at least one of the one or
more positioning units (400) based on detecting
(S101) a trigger event; and

- wherein the interface (603) is configured to
transmit (S106), to the at least one selected po-
sitioning unit (400), an activation signal, wherein
the activation signal indicates to the at least one
selected positioning unit (400) to activate trans-
mission of one or more second positioning sig-
nals at a second frequency that is different.

Item 2. The location server device according to item
1, wherein the second frequency is higher than the
first frequency.

Item 3. The location server device according to any
of the previous items, wherein detecting (S101) the
trigger event comprises receiving (S102) from a sen-
sor, sensor data indicative of presence information
and/or movement information within proximity of at
least one of the selected positioning units.

Item 4. The location server device according to any
of the previous items, wherein the interface (603) is
configured to receive (S108), from the electronic de-
vice (300), position data, the position data indicative
of one or more path loss estimates of the one or more
second positioning signals received at the electronic
device (300) and/or one or more signal strength met-
rics of the one or more second positioning signals
received at the electronic device (300); and

- wherein the processor circuitry (602) is config-
ured to estimate (S110) a localization of the elec-
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tronic device based on the received position da-
ta.

Item 5. The location server device according to the
previous items, wherein detecting (S101) the trigger
event comprises detecting (S103) that an accuracy
parameter of an estimated localization does not sat-
isfy an accuracy criterion based on a threshold.

Item 6. The location server device according to any
of the previous items, wherein the processor circuitry
(602) is configured to transmit (S107), via the inter-
face (603), to the one or more positioning units (400),
additional configuration data for adjusting transmis-
sion of the one or more second positioning signals
at the one or more positioning units.

Item 7. The location server device according to any
of the previous items, wherein the processor circuitry
(602) is configured to select (S104) at least one of
the one or more positioning units (400) based on
detecting (S101) a trigger event by selecting (S104A)
at least one of the one or more positioning units
based on information from the at least one of the one
or more sensors.

Item 8. The location server device according to any
of the previous items, wherein the interface (603) is
configured to:

- transmit (S112) a deactivation signal to the at
least one selected positioning unit (400), where-
in the deactivation signal indicates to the at least
one selected positioning unit (400) to deactivate
the transmission of the one or more second po-
sitioning signals.

Item 9. The location server device according to any
of the previous items, wherein the second frequency
is in a frequency range above 3GHz.

Item 10. The location server device according to any
of the previous items, wherein the activation signal
comprises configuration data for configuring trans-
mission of the one or more second positioning sig-
nals at the one or more positioning units (400).

Item 11. The location server device according to any
of the previous items, wherein the interface (603) is
configured to transmit (S106A), to the electronic de-
vice (300), the activation signal.

Item 12. A positioning unit (400) comprising a mem-
ory circuitry (401), a processor circuitry (402), and
an interface (403, wherein the positioning unit (400)
is configured to communicate with a location server
device (600), and with an electronic device (300),

- wherein the interface (403) is configured to
transmit (S202), to the electronic device (300),
one or more first positioning signals at a first
frequency;

- wherein the interface (403) is configured to de-
tect (S204) an activation trigger, wherein the ac-
tivation trigger indicates to the positioning unit
to activate transmission of one or more second
positioning signals; and

- wherein the interface (403) is configured to
transmit (S206), to the electronic device, the one
or more second positioning signals at a second
frequency of a second frequency that is different
from the first frequency.

Item 13. The positioning unit according to item 12,
wherein the interface (403) is configured to detect
the activation trigger by receiving (S204A) an acti-
vation signal from the location server device.

Item 14. The positioning unit according to any of
items 12-13, wherein the second frequency is higher
than the first frequency.

Item 15. The positioning unit according to any of
items 12-14, wherein the positioning unit is config-
ured to transmit (S206), to the electronic device
(300), the one or more second positioning signals by:

- selecting (S206A) one or more of transmission
parameters comprising: a transmit frequency, a
repetition periodicity of the transmission, a
transmit power, and/or a time duration of the
transmission; and

- transmitting (S206B) the one or more second
positioning signals according to the selected
one or more transmission parameters.

Item 16. The positioning unit according to any of
items 12-15, wherein the second positioning signal
comprises a positioning unit identifier indicative of
an identity of the positioning unit transmitting the sec-
ond positioning signal.

Item 17. The positioning unit according to any of
items 12-16, wherein the interface (403) is config-
ured to receive (S208), from the location server de-
vice (600), a deactivation signal indicating to the se-
lected positioning unit to deactivate the transmission
of the one or more second positioning signals.

Item 18. The positioning unit according to item 17,
wherein the positioning unit is configured to continue
(S210) repetition of transmission of the second po-
sitioning signals until the deactivation signal is re-
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ceived at the positioning unit (400).

Item 19. The positioning unit according to any of
items 12-18, wherein the interface (403) is config-
ured to receive (S212), from the location server de-
vice (600), additional configuration data for adjusting
transmission of the one or more second positioning
signals at the one or more positioning units (400).

Item 20. An electronic device (300) comprising a
memory circuitry (301), a processor circuitry (302),
and a wireless interface (303), wherein the electronic
device (300) is configured to communicate with one
or more positioning units (400),

- wherein the wireless interface (303) is config-
ured to receive (S302), from the one or more
positioning units (400), one or more first posi-
tioning signals at a first frequency;

- wherein the processor circuitry (302) is config-
ured to activate (S306) a receiver circuitry
(303A) of the wireless interface (603) for recep-
tion of the one or more second positioning sig-
nals at a second frequency different from the
first frequency; and

- wherein the wireless interface (303) is config-
ured to receive (S308), from the one or more
positioning units (400), the one or more second
positioning signals at the second frequency.

Item 21. The electronic device according to item 20,
wherein the wireless interface (303) is configured to
receive (S304), from the location server device
(600), an activation signal, wherein the activation sig-
nal indicates to the electronic device to activate re-
ception of one or more second positioning signals at
a second frequency of a second frequency that is
different from the first frequency; and
wherein the processor circuitry (302) is configured
to activate (S306) the receiver circuitry (303A) for
reception of the one or more second positioning sig-
nals based on the received activation signal.

Item 22. The electronic device according to item 19,
wherein the processor circuitry (302) is configured
to activate (S306) the receiver circuitry (303A) for
reception of the one or more second positioning sig-
nals periodically.

Item 23. The electronic device according to item 20,
wherein the processor circuitry (302) is configured to:

- determine (S310) a second signal strength met-
ric of at least one of the one or more second
positioning signals.

Item 24. The electronic device according to any of
items 20-23, wherein the processor circuitry (302) is
configured to:

- determine (S312) a third signal strength metric
of at least one additional second positioning sig-
nal of the one or more second positioning sig-
nals; and

- compare (S314) the second signal strength met-
ric and the third signal strength metric.

Item 25. The electronic device according to any of
items 20-24, wherein the processor circuitry (302) is
configured to: determine (S311) a second path loss
estimate based on the second signal strength metric.

Item 26. The electronic device according to any of
items 20-25, wherein the processor circuitry (302) is
configured to determine (S313) a third path loss es-
timate based on the third signal strength metric.

Item 27. The electronic device according to any of
items 23-26, wherein the processor circuitry (302) is
configured to:

- determine (S316) a first signal strength metric
of the one or more first positioning signals; and

- compare (S318) the first signal strength metric
and the second signal strength metric.

Item 28. The electronic device according to item 27,
wherein the processor circuitry (302) is configured
to generate (S320) position data based on the com-
parison.

Item 29. A method, performed at a location server
device, for enabling localization of an electronic de-
vice, wherein the location server device is configured
to communicate with one or more positioning units,
wherein the one or more positioning units are con-
figured to communicate, with one or more electronic
devices, one or more first positioning signals at a
first frequency, the method comprising:

- selecting (S104) at least one of the one or more
positioning units based on detecting (S101) a
triggering event; and

- transmitting (S106), to the at least one selected
positioning unit, an activation signal, wherein the
activation signal indicates to the at least one se-
lected positioning unit to activate transmission
of one or more second positioning signals at a
second frequency of a second frequency that is
different from the first frequency.
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Item 30. The method according to item 29, wherein
the second frequency is higher than the first frequen-
cy.

Item 31. The method according to any of items 29-30,
wherein detecting (S101) the trigger event compris-
es receiving (S102) from a sensor, sensor data in-
dicative of presence and/or movement within prox-
imity of at least one of the selected positioning units.

Item 32. The method according to any of items 29-31,
the method comprising:

- receiving (S108), from the electronic device, po-
sition data, the position data indicative of one or
more path loss estimates of the one or more
second positioning signals received at the elec-
tronic device and/or one or more signal strength
metrics of the one or more second positioning
signals received at the electronic device; and

- estimating (S110) a localization of the electronic
device based on the received position data.

Item 33. The method according to any of items 29-32,
wherein detecting (S101) the trigger event compris-
es detecting (S103) that an accuracy parameter of
an estimated localization does not satisfy an accu-
racy criterion based on a threshold.

Item 34. The method according to any of items 29-33,
wherein the method comprising transmitting (S107)
to the one or more positioning units (400), additional
configuration data for adjusting transmission of the
one or more second positioning signals at the one
or more positioning units.

Item 35. The method according to any of items 29-34,
wherein selecting (S104) at least one of the one or
more positioning units based on detecting (S101) a
triggering event comprises selecting (S104A) at
least one of the one or more positioning units based
on information from the at least one of the one or
more sensor devices.

Item 36. The method according to any of items 29-35,
the method comprising:

- transmitting (S112) a deactivation signal to the
at least one selected positioning unit, wherein
the deactivation signal indicates to the at least
one selected positioning unit to deactivate the
transmission of the one or more second posi-
tioning signals.

Item 37. The method according to any of items 29-36,
wherein the second frequency is in a frequency
range above 3 GHz.

Item 38. The method according to any of items 29-37,
wherein the activation signal comprises configura-
tion data for configuring transmission of the one or
more second positioning signals at the one or more
positioning units.

Item 39. The method according to any of items 29-38,
wherein transmitting (S106), to the at least one se-
lected positioning unit, the activation signal compris-
es transmitting (S106A), to the electronic device, the
activation signal.

Item 40. A method, performed at a positioning unit,
for enabling localization of an electronic device,
wherein the positioning unit is configured to commu-
nicate with a location server device, and with an elec-
tronic device, the method comprising:

- transmitting (S202), to the electronic device, one
or more first positioning signals at a first frequen-
cy;

- detecting (S204an activation trigger, wherein
the activation trigger indicates to the positioning
unit to activate transmission of one or more sec-
ond positioning signals; and

- transmitting (S206), to the electronic device, the
one or more second positioning signals at a sec-
ond frequency that is different from the first fre-
quency.

Item 41. The method according to item 40, wherein
detecting (S204) the activation trigger comprises re-
ceiving (S204A), from the location server device, an
activation signal.

Item 42. The method according to any of items 40-41,
wherein detecting (S204) the activation trigger com-
prises receiving (S204B) from a sensor, sensor data
indicative of presence information within proximity
of the positioning unit.

Item 43. The method according to any of items 40-42,
wherein the second frequency is higher than the first
frequency.

Item 44. The method according to any of items 40-43,
wherein transmitting (S206), to the electronic device,
the one or more second positioning signals compris-
es:

- selecting (S206A) one or more of transmission
parameters comprising: a transmit frequency, a
repetition periodicity of the transmission, a
transmit power, and/or a time duration of the
transmission; and
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- transmitting (S206B) the one or more second
positioning signals according to the selected
one or more transmission parameters.

Item 45. The method according to any of items 40-44,
wherein the second positioning signal comprises a
positioning unit identifier indicative of an identity of
the positioning unit transmitting the second position-
ing signal.

Item 46. The method according to any of items 40-45,
the method comprising receiving (S208), from the
location server device, a deactivation signal indicat-
ing to the selected positioning unit to deactivate the
transmission of the one or more second positioning
signals.

Item 47. The method according to item 46, the meth-
od comprising continuing (S210) repetition of trans-
mission of the second positioning signals until the
deactivation signal is received at the positioning unit.

Item 48. The method according to any of items 40-47,
the method comprising receiving (S212), from the
location server device, additional configuration data
for adjusting transmission of the one or more second
positioning signals at the one or more positioning
units.

Item 49. A method, performed at an electronic de-
vice, for localization of the electronic device, wherein
the electronic device is configured to communicate
with one or more positioning units, and with a location
server device, the method comprising:

- receiving (S302), from the one or more position-
ing units, one or more first positioning signals at
a first frequency;

- activating (S306) a receiver of the electronic de-
vice for reception of the one or more second
positioning signals at a second frequency differ-
ent from the first frequency; and

- receiving (S308), from the one or more position-
ing units, the one or more second positioning
signals at the second frequency.

Item 50. The method according to item 49, the meth-
od comprising receiving (S304), from the location
server device, an activation signal, wherein the ac-
tivation signal indicates to the electronic device to
activate reception of one or more second positioning
signals at a second frequency that is different from
the first frequency.

Item 51. The method according to any of items 49-50,
the method comprising:

- determining (S310) a second signal strength
metric of at least one of the one or more second
positioning signals.

Item 52. The method according to any of items 49-51,
the method comprising:

- determining (S312) a third signal strength metric
of at least one additional second positioning sig-
nal of the one or more second positioning sig-
nals; and

- comparing (S314) the second signal strength
metric and the third signal strength metric.

Item 53. The method according to any of items 49-52,
the method comprising: determining (S311) a sec-
ond path loss estimate based on the second signal
strength metric.

Item 54. The method according to any of items 49-53,
the method comprising determining (S313) a third
path loss estimate based on the third signal strength
metric.

Item 55. The method according to any of items 49-54,
the method comprising:

- determining (S316) a first signal strength metric
of the one or more first positioning signals; and

- comparing (S318) the first signal strength metric
and the second signal strength metric.

Item 56. The method according to any of items 49-55,
the method comprising generating (S320) position
data based on the comparison.

Item 57. A computer readable storage medium stor-
ing one or more programs, the one or more programs
comprising instructions, which when executed by a
location server device (600) cause the location serv-
er device (600) to perform the methods of any of
items 29-39.

Item 58. A computer readable storage medium stor-
ing one or more programs, the one or more programs
comprising instructions, which when executed by a
positioning unit (400) cause the positioning unit (400)
to perform the methods of any of items 40-48.

Item 59. A computer readable storage medium stor-
ing one or more programs, the one or more programs
comprising instructions, which when executed by an
electronic device (300) cause the electronic device
(300) to perform the methods of any of items 49-56.

[0045] The use of the terms "first", "second", "third"
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and "fourth", "primary", "secondary", "tertiary" etc. does
not imply any particular order, but are included to identify
individual elements. Moreover, the use of the terms "first",
"second", "third" and "fourth", "primary", "secondary",
"tertiary" etc. does not denote any order or importance,
but rather the terms "first", "second", "third" and "fourth",
"primary", "secondary", "tertiary" etc. are used to distin-
guish one element from another. Note that the words
"first", "second", "third" and "fourth", "primary", "second-
ary", "tertiary" etc. are used here and elsewhere for la-
belling purposes only and are not intended to denote any
specific spatial or temporal ordering. Furthermore, the
labelling of a first element does not imply the presence
of a second element and vice versa.
It may be appreciated that Figs. 1A-9 comprises some
circuitries or steps or operations which are illustrated with
a solid line and some circuitries or operations which are
illustrated with a dashed line. The circuitries or steps or
operations which are comprised in a solid line are circuit-
ries or operations which are comprised in the broadest
example embodiment. The circuitries or steps or opera-
tions which are comprised in a dashed line are example
embodiments which may be comprised in, or a part of,
or are further circuitries or operations which may be taken
in addition to the circuitries or operations of the solid line
example embodiments. It should be appreciated that
these operations need not be performed in order pre-
sented. Furthermore, it should be appreciated that not
all of the operations need to be performed. The example
operations may be performed in any order and in any
combination.
It is to be noted that the word "comprising" does not nec-
essarily exclude the presence of other elements or steps
than those listed.
It is to be noted that the words "a" or "an" preceding an
element do not exclude the presence of a plurality of such
elements.
It should further be noted that any reference signs do not
limit the scope of the claims, that the example embodi-
ments may be implemented at least in part by means of
both hardware and software, and that several "means",
"units" or "devices" may be represented by the same item
of hardware.
[0046] The various example methods, devices, nodes
and systems described herein are described in the gen-
eral context of method steps or processes, which may
be implemented in one aspect by a computer program
product, embodied in a computer-readable medium, in-
cluding computer-executable instructions, such as pro-
gram code, executed by computers in networked envi-
ronments. A computer-readable medium may include re-
movable and non-removable storage devices including,
but not limited to, Read Only Memory (ROM), Random
Access Memory (RAM), compact discs (CDs), digital ver-
satile discs (DVD), etc. Generally, program circuitries
may include routines, programs, objects, components,
data structures, etc. that perform specified tasks or im-
plement specific abstract data types. Computer-execut-

able instructions, associated data structures, and pro-
gram circuitries represent examples of program code for
executing steps of the methods disclosed herein. The
particular sequence of such executable instructions or
associated data structures represents examples of cor-
responding acts for implementing the functions de-
scribed in such steps or processes.
[0047] Although features have been shown and de-
scribed, it will be understood that they are not intended
to limit the claimed subject matter, and it will be made
obvious to those skilled in the art that various changes
and modifications may be made without departing from
the scope of the claimed subject matter. The specification
and drawings are, accordingly to be regarded in an illus-
trative rather than restrictive sense. The claimed subject
matter is intended to cover all alternatives, modifications,
and equivalents.

Claims

1. A location server device (600) comprising a memory
circuitry (601), a processor circuitry (602), and an
interface (603), wherein the location server device
(600) is configured to communicate, via the interface
(603), with one or more positioning units (400) con-
figured to communicate with one or more electronic
devices (300) one or more first positioning signals
at a first frequency,

- wherein the processor circuitry (602) is config-
ured to select (S104) at least one of the one or
more positioning units (400) based on detecting
(S101) a trigger event; and
- wherein the interface (603) is configured to
transmit (S106), to the at least one selected po-
sitioning unit (400), an activation signal, wherein
the activation signal indicates to the at least one
selected positioning unit (400) to activate trans-
mission of one or more second positioning sig-
nals at a second frequency that is different from
the first frequency.

2. The location server device according to claim 1,
wherein the second frequency is higher than the first
frequency.

3. The location server device according to any of the
previous claims, wherein detecting (S101) the trigger
event comprises receiving (S102) from a sensor,
sensor data indicative of presence information within
proximity of at least one of the selected positioning
units.

4. The location server device according to any of the
previous claims, wherein the interface (603) is con-
figured to receive (S108), from the electronic device
(300), position data, the position data indicative of

35 36 



EP 3 722 827 A1

20

5

10

15

20

25

30

35

40

45

50

55

one or more path loss estimates of the one or more
second positioning signals received at the electronic
device (300) and/or one or more signal strength met-
rics of the one or more second positioning signals
received at the electronic device (300); and

- wherein the processor circuitry (602) is config-
ured to estimate (S110) a localization of the elec-
tronic device based on the received position da-
ta.

5. The location server device according to any of the
previous, wherein detecting (S101) the trigger event
comprises detecting (S103) that an accuracy param-
eter of an estimated localization does not satisfy an
accuracy criterion based on a threshold.

6. The location server device according to any of the
previous claims, wherein the second frequency is in
a frequency range above 3GHz.

7. A positioning unit (400) comprising a memory circuit-
ry (401), a processor circuitry (402), and an interface
(403), wherein the positioning unit (400) is config-
ured to communicate with a location server device
(600), and with an electronic device (300),

- wherein the interface (403) is configured to
transmit (S202), to the electronic device (300),
one or more first positioning signals at a first
frequency;
- wherein the interface (403) is configured to de-
tect (S204) an activation trigger, wherein the ac-
tivation trigger indicates to the positioning unit
to activate transmission of one or more second
positioning signals; and
- wherein the interface (403) is configured to
transmit (S206), to the electronic device, the one
or more second positioning signals at a second
frequency that is different from the first frequen-
cy.

8. The positioning unit according to claim 7, wherein
the interface (403) is configured to detect the activa-
tion trigger by receiving (S204A) an activation signal
from the location server device.

9. The positioning unit according to any of claims 7-8,
wherein the second frequency is higher than the first
frequency.

10. The positioning unit according to any of claims 7-9,
wherein the positioning unit is configured to transmit
(S206), to the electronic device (300), the one or
more second positioning signals by:

- selecting (S206A) one or more of transmission
parameters comprising: a transmit frequency, a

repetition periodicity of the transmission, a
transmit power, and/or a time duration of the
transmission; and
- transmitting (S206B) the one or more second
positioning signals according to the selected
one or more transmission parameters.

11. An electronic device (300) comprising a memory cir-
cuitry (301), a processor circuitry (302), and a wire-
less interface (303), wherein the electronic device
(300) is configured to communicate with one or more
positioning units (400),

- wherein the wireless interface (303) is config-
ured to receive (S302), from the one or more
positioning units (400), one or more first posi-
tioning signals at a first frequency;
- wherein the processor circuitry (302) is config-
ured to activate (S306) a receiver circuitry
(303A) of the wireless interface (603) for recep-
tion of the one or more second positioning sig-
nals at a second frequency different from the
first frequency; and
- wherein the wireless interface (303) is config-
ured to receive (S308), from the one or more
positioning units (400), the one or more second
positioning signals at the second frequency.

12. The electronic device according to claim 11, wherein
the wireless interface (303) is configured to receive
(S304), from the location server device (600), an ac-
tivation signal, wherein the activation signal indi-
cates to the electronic device to activate reception
of one or more second positioning signals at the sec-
ond frequency that is different from the first frequen-
cy; and
wherein the processor circuitry (302) is configured
to activate (S306) the receiver circuitry (303A) for
reception of the one or more second positioning sig-
nals based on the received activation signal.

13. A method, performed at a location server device, for
enabling localization of an electronic device, wherein
the location server device is configured to commu-
nicate with one or more positioning units, wherein
the one or more positioning units are configured to
communicate, with one or more electronic devices,
one or more first positioning signals at a first frequen-
cy, the method comprising:

- selecting (S104) at least one of the one or more
positioning units based on detecting (S101) a
triggering event; and
- transmitting (S106), to the at least one selected
positioning unit, an activation signal, wherein the
activation signal indicates to the at least one se-
lected positioning unit to activate transmission
of one or more second positioning signals at a
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second frequency of a second frequency that is
different from the first frequency.

14. A method, performed at a positioning unit, for ena-
bling localization of an electronic device, wherein the
positioning unit is configured to communicate with a
location server device, and with an electronic device,
the method comprising:

- transmitting (S202), to the electronic device,
one or more first positioning signals at a first
frequency;
- detecting (S204an activation trigger, wherein
the activation trigger indicates to the positioning
unit to activate transmission of one or more sec-
ond positioning signals; and
- transmitting (S206), to the electronic device,
the one or more second positioning signals at a
second frequency that is different from the first
frequency.

15. A method, performed at an electronic device, for lo-
calization of the electronic device, wherein the elec-
tronic device is configured to communicate with one
or more positioning units, and with a location server
device, the method comprising:

- receiving (S302), from the one or more posi-
tioning units, one or more first positioning signals
at a first frequency;
- activating (S306) a receiver of the electronic
device for reception of the one or more second
positioning signals at a second frequency differ-
ent from the first frequency; and
- receiving (S308), from the one or more posi-
tioning units, the one or more second positioning
signals at the second frequency.
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