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(54) Emergency service warning system

(57) An emergency service warning system, ar-
ranged to warn a user of approach of emergency serv-
ices, provided with:
- at least one movable emergency service transmitter (T)
and at least one stationary base station (M), which emer-
gency service transmitter (T) and base station (M) are
arranged to communicate utilizing uplink signals (S) and

respective downlink signals (d);
- at least one user receiver (R) which is arranged to detect
uplink signals (S) transmitted by the emergency service
transmitter (T) and to deliver a warning signal upon de-
tection of an uplink signal (S);
wherein the user receiver (R) is arranged to search for
uplink signals utilizing information concerning the at least
one base station.
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Description

[0001] The invention relates to an emergency service
warning system, arranged to warn a user of approach of
emergency services.
[0002] Such a system is known from the European pat-
ent application EP2184725 (hereinafter EP’725). The
known system can make known the presence of an ap-
proaching emergency service vehicle (e.g., an ambu-
lance), to adjust speed depending on the warning signals
of the emergency service vehicle being heard and seen.
[0003] The system known from EP’725 is provided with
at least one movable emergency service transmitter, and
with at least one receiver, arranged to receive signals
transmitted by the emergency service transmitter. Fur-
thermore, the system comprises at least one stationary
base station for the purpose of communication with the
emergency service transmitter utilizing emergency serv-
ice signals. The system is further provided with at least
one user receiver which is arranged to detect emergency
service signals and to deliver a warning signal upon de-
tection of an emergency service signal.
[0004] Emergency services are typically already pro-
vided with communication means, for instance, a specific
emergency services communication network. Often,
such a communication network is well protected from lis-
tening in (’monitoring’). Unauthorized persons therefore
cannot make use of such an emergency services com-
munication network.
[0005] Such a network comprises, for instance, sta-
tionary communication units (e.g., radio masts) spread
over a relatively large area, and mobile communication
equipment (e.g., walkie-talkies, radiophones and the
like), which communication equipment can transmit the
emergency service signals to the stationary units.
[0006] The above-mentioned publication EP’725
teaches the advantageous use of such emergency serv-
ice communication means, in themselves already in cir-
culation (which normally cannot be monitored by ordinary
road users), as part of an emergency service warning
system.
[0007] In particular, to this end, at least one user re-
ceiver is arranged to detect the (in themselves already
available) emergency service signals and to deliver a
warning signal upon detection of an emergency service
signal (coming from a mobile transmitter of an approach-
ing emergency service).
[0008] In particular, the system known from EP’725 is
arranged to make no use of specific warning transmitters
(to be taken along by emergency services) to transmit
specific warning signals to user receivers. In this way,
emergency services hence do not need to be provided
with separate warning transmitters. Thus, a relatively
simple, relatively inexpensive, well implementable and
particularly efficient warning system can be obtained.
Moreover, the emergency services can then use the
emergency service signals in unmodified form for their
own use, for instance, for internally (i.e., between the

emergency services mutually) passing on position infor-
mation, speech and/or other communication information.
Preferably, this internal emergency service communica-
tion (i.e., at least comprising the signals transmitted by
an emergency service transmitter mentioned) is encrypt-
ed in a known manner, so that the content of the emer-
gency service communication cannot be monitored by
others (i.e., for instance, ordinary road users, not provid-
ed with specific emergency service transmitters).
[0009] Thus, a user receiver of the system is, in par-
ticular, not arranged to decode signals, for instance, en-
coded digital signals, transmitted by an emergency serv-
ice transmitter. Moreover, in particular, the user receiver
is not provided with, or associated with, its own emer-
gency service transmitter. Accordingly, a user of the user
receiver is unable to transmit emergency service signals.
[0010] The present invention contemplates an im-
provement of the system. In particular, the invention con-
templates an emergency service warning system which
can alert a user to one or more approaching emergency
services in an especially reliable, accurate manner.
[0011] To this end, the system according to the inven-
tion is characterized by the features of claim 1.
[0012] According to the invention, the emergency serv-
ice warning system is provided with:

- at least one movable emergency service transmitter
and at least one stationary base station, which emer-
gency service transmitter and base station are ar-
ranged to communicate utilizing uplink signals and
respective downlink signals;

- at least one user receiver which is arranged to detect
uplink signals transmitted by the emergency service
transmitter and to deliver a warning signal upon de-
tection of an uplink signal;

wherein the user receiver is arranged to search for uplink
signals utilizing information concerning the at least one
base station.
[0013] In particular, the user receiver is arranged to
search for the uplink signals transmitted by a (movable)
emergency service transmitter mentioned to a (station-
ary) base station mentioned utilizing information con-
cerning that base station.
[0014] In this manner, the warning signal can be de-
livered in a highly reliable manner. Communication be-
tween a stationary base station and mobile emergency
service transmitter typically takes place by means of
downlink signals (from base station to the emergency
service transmitter) and respective uplink signals (from
the emergency service transmitter to the base station).
A principal idea underlying the invention is to use the
base station-specific information for the purpose of gen-
erating a warning signal. The base station-specific infor-
mation can serve, for instance, for verification of detected
uplink signals, and/or for support of the search for emer-
gency service transmitter uplink signals.
[0015] The system does not need to make use of spe-
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cific warning transmitters (to be taken along by emergen-
cy services) to transmit specific warning signals to user
receivers. In this manner, emergency services do no
need to be adapted, as is the case, for instance, in the
complex and costly systems according to US2007/
0159354, DE102004027953, and US6,529,831.
[0016] The uplink signals mentioned are (during use),
in particular, transmitted from the emergency service
transmitter to the base station, and the (complementary)
downlink signals (specifically) belonging to those uplink
signals are transmitted in the opposite direction, viz., from
the base station mentioned to the emergency service
transmitter mentioned.
[0017] The uplink signals and downlink signals specif-
ically belonging thereto can be regarded as being two
parts of the same communication link between a station-
ary base station and a mobile (i.e., movable) emergency
service transmitter, as is common in radio telecommuni-
cation.
[0018] The base station-specific information men-
tioned can, for instance, comprise in itself detection of
the downlink signals transmitted by a base station, and/or
other information, for instance, predetermined informa-
tion such as transmission frequency or frequencies and
base station position data. In addition to an increased
reliability (e.g., preventing error messages) and im-
proved efficiency, in this way an improved accuracy can
be achieved.
[0019] According to an embodiment the user receiver
may be arranged, for instance, to detect both the uplink
signals and the downlink signals, and to process the sig-
nals, such that delivery of a warning signal also depends
on a detected downlink signal.
[0020] According to a further elaboration the user re-
ceiver is arranged to deliver the warning signal only if
along with a (detected) uplink signal a downlink signal
matching according to a predetermined relation is
present. To this end, the user receiver may be arranged
to actually detect that downlink signal. In addition, the
user receiver may be arranged to determine whether a
base station is present (i.e., in the neighborhood), which
base station is associated with that downlink signal.
[0021] It is noted that detection of downlink signals is
not essential. According to a further elaboration of the
invention, use can be made, for instance, of predeter-
mined base station data, comprising information con-
cerning base station positions and downlink transmission
frequencies and/or downlink transmission channels. In
that case, preferably, also use is made of user receiver
position determination, for instance, by means of a GPS
receiver. Based on such base station data and instanta-
neous user receiver position information, the user receiv-
er can investigate whether any, and which, base stations
are in the neighborhood, which uplink frequencies/chan-
nels those stations communicate with, and whether cor-
responding uplink signals are present on those frequen-
cies/in those channels.
[0022] According to a preferred embodiment a prede-

termined relation exists between the uplink signals and
respective downlink signals. In that case, the user receiv-
er is preferably arranged to investigate whether a (de-
tected or non-detected) downlink signal (or a base station
transmitting on respective downlink frequencies/chan-
nels) has a detected uplink signal matching according to
that predetermined relation.
[0023] The above-mentioned predetermined relation
can comprise, for instance, a fixed frequency difference,
for instance, a fixed frequency difference in the range of
1-20 MHz, for instance, in the case where a communi-
cation network used by the emergency service transmit-
ter and receiver is based on the Tetra standard, known
per se, such as the C2000 system which is in use in the
Netherlands. Such frequency difference then concerns
in particular a frequency difference between carrier fre-
quencies of the uplink and corresponding downlink sig-
nals.
[0024] The predetermined relation mentioned can
comprise, for instance, a frequency band channel
number, for instance, in the case where a base station
has several communication channels in a particular
(downlink) frequency band available to transmit downlink
signals, and in the case where a mobile emergency serv-
ice transmitter has several communication channels in
another (i.e., uplink) frequency band available to transmit
the uplink signals. When a communication link then exists
between the base station and the emergency service
transmitter, the signals are transmitted in the same chan-
nel of each of the respective frequency bands (uplink
band and downlink band). (e.g., channel 1, channel 2,
channel 3, etcetera).
[0025] Further, the user receiver is preferably ar-
ranged to determine the signal strength (in particular,
field strength) of a received uplink signal, for instance, to
be able to assess how far a respective emergency service
is removed from the receiver. The receiver can, for in-
stance, deliver a warning signal that depends on a meas-
ured strength of a received uplink signal, while the warn-
ing signal preferably also depends on a reception direc-
tion of the received signal.
[0026] According to an especially advantageous elab-
oration the user receiver is arranged to also receive the
downlink signals and to determine the signal strength of
received uplink signals and of received downlink signals.
In this manner, the user receiver can, for instance, esti-
mate what the distance is (from that receiver) to both a
detected base station and a detected emergency service
transmitter. Further, it is advantageous if the user receiv-
er is arranged to determine a reception direction of re-
ceived uplink signals and of received downlink signals.
With such information, the user receiver can estimate
relative positions of detected base stations and detected
emergency service transmitters, with respect to that re-
ceiver, and also with respect to each other (i.e., a position
of the emergency service transmitter with respect to the
base station).
[0027] The combination of signal strengths and recep-
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tion directions of detected uplink signals and respective
downlink signals can be processed by the user receiver
in different manners, to augment detection reliability.
Thus, in particular cases, the strength of an uplink signal
transmitted by a mobile emergency service transmitter
(transmitted power) appears to depend on the distance
between that transmitter and a base station being com-
municated with. Further, the transmitted power of the
emergency service transmitter may be, for instance, set-
table by the base station. In such cases, it is advanta-
geous if the user receiver is arranged to estimate the
transmitted power directly or indirectly, for instance, for
the purpose of determining/estimating the distance be-
tween the user receiver and the emergency service trans-
mitter.
[0028] According to a further advantageous, especially
reliable elaboration the user receiver is provided with a
GPS receiver to determine a current position of the re-
ceiver. The user receiver then preferably disposes of pre-
determined base station position data (concerning
known base stations), alone or in combination with further
data of those stations, such as downlink transmission
channels (and/or frequencies) used by each station and
optionally corresponding uplink channels (and/or fre-
quencies). The receiver may then be arranged, for in-
stance, to determine which base stations are in the neigh-
borhood (based on position information provided by the
GPS receiver and the predetermined base station posi-
tion data), to proceed to search specifically for signals
that belong to the channels (and/or frequencies) of those
nearby base stations.
[0029] As has already been mentioned, further, the us-
er receiver of the system is, in particular, not arranged
to decode signals, for instance, encoded digital signals,
transmitted by the emergency service transmitter. More-
over, the user receiver is, in particular, not provided with
or associated with its own emergency service transmitter.
Accordingly, a user of the user receiver is unable to trans-
mit emergency service signals.
[0030] The present invention further provides a meth-
od of delivering a warning in case of an approaching mo-
bile emergency service, for instance, utilizing the system
according to the invention, wherein a number of station-
ary base stations are set up to communicate with emer-
gency services utilizing uplink signals and respective
downlink signals, wherein at least one user receiver as-
sociated with a user searches for uplink signals utilizing
information concerning the base stations.
[0031] In this manner, the above-mentioned advantag-
es can be provided.
[0032] In addition, the invention provides a user receiv-
er of a system according to the invention, preferably ar-
ranged for use in a method according to the invention.
[0033] Preferably, the user receiver is arranged to
merely detect (the presence of) uplink signals and down-
link signals, without deciphering a possible content of the
signals.
[0034] Further advantageous elaborations of the in-

vention are described in the subclaims. Presently, the
invention will be clarified with reference to a non-limiting
exemplary embodiment and the drawings. In the draw-
ings:

Figure 1 shows schematically an exemplary embod-
iment of the invention; and
Figure 2 shows a schematic example of a user re-
ceiver according to an exemplary embodiment of the
invention.

[0035] Like or corresponding features in this applica-
tion are designated by like or corresponding reference
characters.
[0036] Fig. 1 shows an example of a system which is
provided with movable emergency service transmitters
T, and receivers M, R, including base stations M. The
emergency service transmitters T and base stations M
are arranged to communicate utilizing uplink signals S
and respective downlink signals d.
[0037] In particular, the system comprises several
emergency service transmitters T (of which only one is
shown) and several emergency service base stations M,
which are part of a national or regional emergency service
communication network. The transmitters T are, in par-
ticular, mobile transmitters, which can be carried along,
for instance, by emergency services (e.g., vehicles
and/or staff, e.g., of ambulance services, police, fire bri-
gade, and the like). An emergency service transmitter T
may comprise, for instance, a walkie-talkie, and/or be
part of an emergency service vehicle. Arrow x in Fig. 1
designates movement of an emergency service vehicle
comprising such a transmitter T.
[0038] The system is provided, in particular, with sta-
tionary base stations (stationary emergency service
transmitter/receiver devices) M for the purpose of com-
munication with the mobile emergency service transmit-
ters T, utilizing uplink signals (i.e., radio signals) S trans-
mitted by the transmitters T and complementary downlink
(radio) signals d transmitted by the base station. The
base stations M are configured to receive the uplink sig-
nals S transmitted by the emergency service transmitters
T; the emergency service transmitters T are configured
to receive the downlink signals d transmitted by the base
stations M. A specific established communication link be-
tween base station M and emergency service transmitter
T is formed each time by the uplink signals S of that com-
munication link and the complementary downlink signals
d, also of that communication link, which is generally
known.
[0039] The uplink signals S are typically transmitted
via uplink channels of an uplink frequency band, while
the downlink signals d are transmitted in downlink chan-
nels of a downlink frequency band that are complemen-
tary to the uplink channels. The downlink frequency band
is separate from the uplink frequency band.
[0040] According to a further elaboration of the inven-
tion both an uplink and downlink frequency band are each
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above 200 MHz, and, for instance, below 1 GHz. A band-
width of each frequency band (uplink and downlink) may
be, for instance, greater than 1 MHz, and, in particular,
at least 5 MHz. The uplink frequency band can comprise,
for instance, the frequency range between 380 and 385
MHz. A corresponding downlink frequency band can
comprise, for instance, the frequency range between 390
and 395 MHz.
[0041] Typically, a predetermined relation exists be-
tween the uplink signals S and respective downlink sig-
nals d (of the same communication link between an emer-
gency service transmitter T and a base station M). As
mentioned earlier, this predetermined relation can com-
prise a fixed frequency difference, for instance, a fixed
frequency difference in the range of 1-20 MHz (e.g., 10
MHz).
[0042] The predetermined relation can comprise, in
particular, a frequency band channel number. In that
case, the downlink frequency band and the uplink fre-
quency band are each subdivided into several channels
(sub-bands) with respective channel numbers and cor-
responding (predetermined) frequencies. During com-
munication between the mobile transmitter T and the
base station M, the same channel number is then used
by the transmitter T and the station M, in the downlink
band and uplink band, respectively.
[0043] The uplink and downlink signals can each in
themselves comprise different signal types, for instance,
continuous signals, intermittent signals and/or the like.
The emergency service signals S, d may comprise, for
instance, encoded digital signals, a decoded message,
speech or other information to be communicated. As al-
ready described in EP2184725, the signals S transmitted
by mobile emergency services T can comprise, for in-
stance, at least one signal periodically transmitted by the
transmitter T (having a constant period of, for instance,
one or a few seconds).
[0044] The base stations M comprise in particular sta-
tionary network stations, for instance, radio masts. The
base stations M are, for instance, set up such that a rel-
atively large coverage area, preferably national or region-
al, is obtained, in order for the emergency services to
maintain communicative contact with the network as re-
liably as possible (via those stations M). According to a
further elaboration neighboring base stations M transmit
in mutually different downlink channels.
[0045] The emergency service communication net-
work T, M may comprise, for instance, a stable and reli-
able digital communication network arranged, for in-
stance, to transmit speech and data in digitally encoded
form from mobile units (which are provided with the trans-
mitters T) via the stations M to one or more central radio
rooms N and/or transmitters of other mobile users (not
represented). Preferably, the emergency service com-
munication network T, M is based on the Tetra standard,
known per se. The network T, M may be, for instance,
the C2000 system being in use in the Netherlands, or a
similar system. In such a system, an above-mentioned

predetermined relation between uplink and complemen-
tary downlink signals (at least, carriers thereof) can be a
fixed frequency difference in the range of 1-20 MHz.
[0046] An aspect of the invention provides an advan-
tageous use of the digital communication network T, M.
In particular, the invention provides an emergency serv-
ice warning system, arranged to warn a user of approach
of emergency services, whereby base station informa-
tion, for instance, the downlink signals d transmitted by
the base stations and/or predetermined base station in-
formation, can provide extra functionality.
[0047] As shown in Fig. 1, to that end, the system is
provided with at least one user receiver R which is ar-
ranged to detect uplink signals S transmitted by the emer-
gency service transmitter T and to deliver a warning sig-
nal upon detection of an uplink signal S. In the example,
the user receiver R is arranged, in particular, to detect
both the uplink signals S and the downlink signals d, and
to process the signals S, d, such that delivery of a warning
signal also depends on a detected downlink signal d.
Optionally, the user receiver R may be arranged not to
receive the downlink signals d directly, but to search for
uplink signals S utilizing other base station-specific infor-
mation (in particular, predetermined base station posi-
tions and base station transmission data).
[0048] As mentioned, the uplink signals S may be en-
coded digital signals. The user receiver R is, in particular,
not arranged to decode the encoded digital uplink signals
S.
[0049] The user receiver R may be implemented in dif-
ferent manners. A non-limiting example of the receiver
is represented in Fig. 2, and is elucidated below.
[0050] The receiver R may be designed, for instance,
to be portable by a user. The receiver R may be arranged
to be coupled to, for instance, built into, a user vehicle.
Moreover, the receiver R may, for instance, be part of a
user vehicle. The receiver R may, for instance, be pro-
vided with means for stable installation of the receiver in
a user vehicle.
[0051] Thus, Fig. 1 shows schematically a moving (ar-
row y) user vehicle carrying such a receiver R. In the
example, the emergency service vehicle is coming up
from behind with respect to the user vehicle, but the sys-
tem also works, for instance, in case of an oncoming
emergency service vehicle. The user receiver R can warn
a respective driver (i.e., road user) in a timely manner
that an emergency service vehicle is approaching, in or-
der that the user can take measures.
[0052] In the example, the user receiver R is arranged
to investigate whether a detected uplink signal S has a
detected downlink signal d matching according to a pre-
determined relation (i.e., whether complementary uplink
and downlink signals exist in the respective frequency
bands).
[0053] The receiver R may be arranged, for instance,
to determine whether a fixed frequency difference exists
between a detected uplink signal S and a detected down-
link signal d, in case such a relation between uplink and
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downlink signals exists. The receiver R is then preferably
arranged to establish that a detected uplink signal S and
a detected downlink signal d belong together (i.e., pro-
vide a communication link between a base station M and
mobile transmitter T) if it is determined that the fixed fre-
quency difference between those signals S, d exists. Ac-
cording to a further elaboration, the user receiver R may,
for instance, generate a detection signal when it has been
established that a detected uplink signal S and a detected
downlink signal d belong together (i.e., are used by a
base station M and mobile transmitter T for mutual com-
munication).
[0054] The receiver R may be arranged, for instance,
to determine whether a received uplink signal S and
downlink signal d have been transmitted in complemen-
tary frequency channels, for instance, frequency chan-
nels of the same channel number (of an uplink band and
downlink band, respectively). To this end, the receiver R
may be arranged, for instance, to detect whether signals
S, d are transmitted on the complementary frequencies
belonging to each pair of complementary uplink and
downlink channels. In that case, the user receiver R can
generate a detection signal when it has been established
that a detected uplink signal S and a detected downlink
signal d are transmitted in complementary channels, and
therefore belong together.
[0055] The user receiver R may then be arranged, ac-
cording to a further elaboration, to deliver a warning sig-
nal under the influence of such detection signal, to warn
a respective user that an emergency service is in the
neighborhood.
[0056] On the basis of the warning signals, the receiver
R can preferably indicate what a rough distance is to,
and what a direction is of, the transmitter T that has trans-
mitted the signals. The user receiver R is, for instance,
associated with a respective user, for instance, a road
user, in particular not being part of the emergency serv-
ice. The present system is so configured that this user
cannot use the user receiver R to have any content of
communications transmitted via the communication net-
work T, M, available.
[0057] In Fig. 2 an example of a user receiver R is
schematically depicted. The receiver R may be provided
with, for instance, antenna means 1, receiver means 2,
a central control unit 6, and an alert device 9 (e.g., a
loudspeaker, display, and/or the like) to deliver a warning
signal. Optionally, the user receiver R may be provided
with, for instance, a GPS receiver 5.
[0058] The antenna means 1, for the purpose of re-
ception of the uplink signals S and downlink signals d,
can comprise one or more antennas, for instance, one
or more omnidirectional antennas, directional antennas,
diversity window antennas and/or phased array anten-
nas. Preferably, antenna means 1 are used that can de-
tect directions of incoming signals. Such directions are
shown with vectors v, w in Fig. 1, and comprise a recep-
tion direction v of an emergency service transmitter signal
S (e.g., measured with respect to a receiver’s direction

of movement y or other direction associated with the re-
ceiver R), and a reception direction w of a base station
signal d (e.g., likewise measured with respect to the re-
ceiver’s direction of movement y or the other direction
associated with the receiver R).
[0059] The antenna means 1 are coupled to the re-
ceiver means 2 for relay of received signals. The receiver
means 2 are configured to process the signals, in partic-
ular to verify whether uplink signals S and downlink sig-
nals d are being received, and, for instance, in which
channels such signals S, d are being received. The re-
ceiver means 2 can pass on such information to the cen-
tral control 6.
[0060] The receiver means 2 may be configured in dif-
ferent manners, and may be provided, for instance, with
a single broadband receiver part for reception of both
uplink and downlink signals, or with two narrowband re-
ceiver parts for separate reception of uplink and downlink
signals. The receiver means 2 may be provided with suit-
able signal filtering means, signal amplification means,
detector means, and the like, which will be clear to those
skilled in the art.
[0061] The receiver means 2 may be provided, for in-
stance, with a fast band scanner, arranged to consecu-
tively tune different channels (in both uplink band and
downlink band) to search for signals. Further, the receiver
means 2 may be provided, for instance, with a series of
detectors, to simultaneously search for incoming signals.
In a further embodiment, the receiver means 2 are pro-
vided with a frequency spectrum analyzer, to determine
whether signals are received in particular radio channels.
[0062] The central control unit 6 may also be config-
ured in different manners, and may comprise, for in-
stance, a microcontroller, computer, digital signal proc-
essor, a memory, and/or the like. The central control unit
6 may be arranged to receive information from the re-
ceiver means 2 concerning detected uplink and downlink
signals, for instance, to therewith determine whether
complementary uplink and downlink signals are present,
for instance, for the purpose of generating a detection
signal (via the alert device 9). In the example, the user
receiver R is arranged to deliver the warning signal only
if a (complementary) downlink signal d matching an up-
link signal S is present.
[0063] In the example, the receiver R itself has an alert
device 9, configured to provide a user with information
that the receiver R has observed an emergency service
signal. Alternatively, the alert device may be a separate
component, which is, for instance, controllable by the re-
ceiver R, or is connectable to the receiver, for instance,
via a suitable interface.
[0064] The optional GPS receiver 5 can determine a
current position of the receiver R. Preferably, the user
receiver R disposes of predetermined base station data
(e.g., stored in an above-mentioned memory). Such data
can comprise, for instance, the locations of base stations
M (base station position data), and respective downlink
channels and/or respective downlink frequencies on
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which those stations M each transmit. The data prefera-
bly comprise the uplink channels and uplink frequencies,
respectively, related to those downlink channels and/or
downlink frequencies. Optionally, the predetermined
base station data comprise certain transmission-specific
data, for instance, information concerning transmission
direction of one or more of the stations M, information
concerning a transmission range of one or more of the
stations M, and the like.
[0065] The receiver R may be arranged, for instance,
to relate received downlink signals d to nearby base sta-
tions M on the basis of position information provided by
the GPS receiver 5 and the available base station position
data. In this manner, the reliability of a channel frequency
determination can be increased. Further, the receiver R
can accurately locate and accurately distinguish between
different nearby base stations M (from which downlink
signals d have been received).
[0066] Preferably, receiver R is arranged to determine
a signal strength of received uplink signals S and of re-
ceived downlink signals d, and to determine reception
directions v, w of the received uplink signals S and of
received downlink signals d.
[0067] An above-mentioned signal strength is prefer-
ably an average signal strength (i.e., averaged over a
predetermined time), to average out fluctuations in signal
strength measurement. A period of time over which a
signal strength averaging is carried out may be, for in-
stance, in the range of 1 ms - 1 s, or other period.
[0068] Determination of the (average) signal strengths
may be carried out, for instance, by the receiver means
2. The receiver means 2 may then be arranged to deliver
a respective RSSI (’Received Signal Strength Indication’)
signal. Determination of the reception directions v, w can
be effected by utilization of direction-sensitive antenna
means 1. In particular, locations of both the mobile trans-
mitters T and the stationary stations M can be taken bear-
ings of.
[0069] Preferably, the user receiver R is arranged to
estimate what the distance is to a movable emergency
service transmitter T utilizing signal strengths detected
by the receiver R and the reception directions v, w of
detected uplink signals S and downlink signals d.
[0070] A relatively accurate estimate is thus possible
also if the movable emergency service transmitter T in
itself is arranged to set a transmitted power for transmis-
sion of uplink signals S depending on respective downlink
signals (coming from that station M), for the purpose of
communication with that station M.
[0071] The setting/varying of transmitted power by the
emergency service transmitter T can be done in different
manners, for instance, directly proportionally (continu-
ously or stepwise) to a distance, estimated by that emer-
gency service transmitter T, to the base station M and/or
the signal strength of the downlink signal of that station
M. Setting the power may be carried out, for instance,
utilizing a predetermined protocol. According to a further
elaboration, the base station M determines or influences

the transmitted power of the emergency service trans-
mitter T, in a manner known per se, utilizing setup infor-
mation sent to the transmitter T via downlink signals. The
base station M may, for instance, instruct the emergency
service transmitter T to raise or lower transmitted power
if an uplink signal S received by the station M (from trans-
mitter T) is too weak or too strong, respectively. In such
cases, the user receiver R is preferably arranged to es-
timate the emergency service transmitter’s transmitted
power directly or indirectly for the purpose of the distance
determination mentioned (i.e., the distance between user
receiver R and mobile emergency service transmitter T).
[0072] In particular, the user receiver R can make an
estimate on the basis of the signal reception directions
v, w, of whether the emergency service transmitter T and
a base station M, communicating with each other utilizing
complementary signals S, d detected by the receiver R,
are relatively far removed from each other, or, converse-
ly, are located relatively close to each other. As follows
from the above: in the first-mentioned case the emergen-
cy service transmitter T may be set to transmit with a
relatively high first transmitted power. In the second case
the emergency service transmitter T may be set to radiate
with a relatively low second transmitted power.
[0073] The result of the transmitted power estimation
may then be combined by the user receiver R with a
detected signal strength of the uplink signal S of that
emergency service transmitter T, to estimate the distance
from the user receiver R to that transmitter T.
[0074] Further, the user receiver R may be arranged,
for instance, first to make an estimate of the distance to
the base station M (utilizing signal strength of respective
downlink signals). The thus obtained estimate may there-
upon be processed by the user receiver R in the estima-
tion of the distance to an emergency service transmitter
T which communicates with that station M utilizing a
measured signal strength of the respective uplink signals.
[0075] In an especially advantageous embodiment,
the user receiver R can utilize the predetermined base
station data and a current position determined by the
GPS receiver 5, to determine the location of the respec-
tive base station M. Preferably, the receiver R is then
arranged to determine a current location via its GPS re-
ceiver, and thereupon to determine, utilizing the available
(predetermined) base station data, which base stations
M are in the neighborhood. A next step comprises re-
trieving further information concerning nearby stations
M, contained in the base station data, such as currently
used downlink channels (and/or frequencies) and re-
spective uplink channels (and/or frequencies), and tun-
ing to those channels (and/or frequencies) of the nearby
base stations M to search for signals. Preferably, the user
receiver then searches at least on the specific uplink
channels belonging to nearby stations M (and/or at the
uplink frequencies) for uplink signals, for the purpose of
detection of emergency services.
[0076] Further, accuracy and efficiency can be aug-
mented when the user receiver R disposes of the prede-
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termined transmission-specific data, for instance, trans-
mitter range and/or transmission direction of one or more
base stations M. With such data the user receiver R can
distinguish between neighboring base stations especially
well. The user receiver R may be configured, for instance,
to search only for base stations that will be detectable
according to these transmission-specific data (i.e., the
user receiver R is located within the transmission or com-
munication range, the ’cell’, of the station M).
[0077] Use of the system comprises a method of de-
livering a warning in the event of an approaching mobile
emergency service T. The stationary base stations M can
communicate with emergency services utilizing the up-
link signals S and respective downlink signals d.
[0078] In the example, the user receiver R associated
with a user can deliver a warning signal if an uplink signal
S and a corresponding (complementary) downlink signal
d are received by that receiver R. Here, the user receiver
R can investigate in an above-described manner whether
a detected uplink signal S has a detected downlink signal
d matching according to the predetermined relation,
which means that a communication link between a near-
by emergency service T and a base station M has been
detected.
[0079] The receiver R can then preferably determine
whether a received uplink signal S and downlink signal
d have been transmitted in complementary frequency
channels, and generates, for instance, a detection signal
when this proves to be the case. Thereafter, the user
receiver R can deliver a warning signal, via the alert de-
vice 9. The warning signal preferably contains further in-
formation, such as the estimated distance to the emer-
gency service transmitter T and/or the direction.
[0080] During use, the user receiver R preferably de-
termines signal strengths of received uplink signals S
and of received downlink signals d, as well as reception
directions of received uplink signals S and of received
downlink signals d. This information can then be proc-
essed by the user receiver R to estimate the distance to
the emergency service transmitter T, for instance, togeth-
er with an above-described emergency service transmit-
ted power estimate.
[0081] Preferably, an above-mentioned GPS receiver
is used in combination with predetermined base station
data, for instance, to establish that the user receiver R
is within the range of one or more base stations M, to
verify which stations they are. This may even serve as
an alternative to detection of the downlink signals d, in
particular when it is known to which uplink frequencies/
channels those stations are tuned. In that case, the user
receiver R only needs to tune to uplink channels/frequen-
cies in respect of which it has been established by the
user receiver R that respective base stations M are in
the neighborhood (i.e., that the user receiver R is within
the range of those stations M), to search for mobile emer-
gency service transmitters T.
[0082] In addition, the GPS receiver and predeter-
mined base station data may be configured in combina-

tion with downlink signal detection, for instance, for the
purpose of verification of measurements and/or to detect
base stations M of which no predetermined data are avail-
able (yet).
[0083] Further, the user receiver R may be arranged,
for instance, to give a warning signal only if it appears
that a detected emergency service transmitter T is within
a defined distance (e.g., less than 1 km) from the receiver
R, and/or when a signal strength of a received uplink
signal S is above a defined threshold value.
[0084] In addition, the user receiver R may be ar-
ranged, for instance, to give a warning signal only if it
appears that a detected emergency service transmitter
is approaching the receiver R, for instance, if an (aver-
age) signal strength of a received uplink signal S increas-
es.
[0085] The system described hereinabove is particu-
larly well suited for use by road users. Thus, the user
receiver R can inform a road user of an approaching
emergency service in a timely manner, independently of
whether or not warning signals (siren, flashing light) are
being used by the emergency service. The receiver R
may, for instance, warn the road user, for instance, au-
tomatically with suitable acoustic and visual signals if on
a base station M complementary uplink radio signals S
have been recognized by the receiver R. This has a safety
enhancing effect, in particular if, for instance, an accident
has taken place, in bad weather conditions (fog, snow,
or heavy rainfall). The user receiver R is relatively accu-
rate and reliable and can prevent error messages partic-
ularly well.
[0086] By making use of the optional GPS receiver 5,
the system, moreover, can be expanded in a simple man-
ner, to store emergency service locations (automatically)
in a central, external database. In this manner, emergen-
cy service locations may be shared with other drivers, to
provide extra safety. As mentioned, GPS data may more-
over be used in the detection of mobile emergency serv-
ice transmitters T as such.
[0087] It will be self-evident that the invention is not
limited to the exemplary embodiment described. Various
modifications are possible within the scope of the inven-
tion as is set forth in the appended claims.
[0088] Thus, the term "a" in this application can mean,
for instance, just one, at least one, or a plurality of.
[0089] Furthermore, a communication between the
stationary base station and the emergency service trans-
mitter can comprise, for instance, at least transmission
of radio signals from the transmitter to the receiver.
[0090] According to a further elaboration, the mobile
transmitter is part of a mobile emergency service com-
munication unit (e.g., a walkie-talkie), arranged to provide
two-way communication via the emergency service com-
munication network.
[0091] A warning signal to be produced by (or under
the influence of) the user receiver may comprise, for in-
stance, an acoustic signal, a visual signal, or both, or any
other suitable warning signal.
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[0092] Further, in the present application the "uplink
signals" mentioned may be called, for instance, "first sig-
nals of the communication link", and the "downlink sig-
nals" may be called, for instance, "the second signals of
the communication link belonging to those first signals",
wherein the communication link is a specific (radio) com-
munication link present between the base station (M) and
an emergency service transmitter (T), and wherein the
first signals are transmitted from the emergency service
transmitter (T) to the base station (M), and wherein the
second signals are transmitted from the base station (M)
to the emergency service transmitter (T).

Claims

1. An emergency service warning system, arranged to
warn a user of approach of emergency services, pro-
vided with:

- at least one movable emergency service trans-
mitter (T) and at least one stationary base station
(M), which emergency service transmitter (T)
and base station (M) are arranged to communi-
cate utilizing uplink signals (S) and respective
downlink signals (d);
- at least one user receiver (R) which is arranged
to detect uplink signals (S) transmitted by the
emergency service transmitter (T) to said base
station (M) and to deliver a warning signal upon
detection of an uplink signal (S); characterized
in that the user receiver (R) is arranged to
search for the uplink signals (S) transmitted by
an emergency service transmitter (T) to a said
base station (M) utilizing information concerning
that base station (M).

2. A system according to claim 1, wherein the informa-
tion concerning the base station (M):

- comprises downlink signals (d) transmitted by
that base station (M); and/or
- comprises predetermined information con-
cerning that base station (M), for instance, trans-
mission frequency or frequencies and/or base
station position data concerning that base sta-
tion (M).

3. A system according to claim 1 or 2, wherein the user
receiver (R) is arranged to detect downlink signals
(d) transmitted by the at least one base station (M),
for the purpose of searching for the uplink signals (S).

4. A system according to any one of the preceding
claims, wherein a predetermined relation exists be-
tween the uplink signals (S) and the respective
downlink signals (d) transmitted by the base station
(M), wherein the user receiver (R) is arranged to in-

vestigate whether said predetermined relation is
present utilizing the information concerning the base
station (M).

5. A system according to claim 4, wherein the prede-
termined relation comprises a fixed frequency differ-
ence, in particular a frequency difference in the range
of 1-20 MHz, for instance, 10 MHz.

6. A system according to claim 4 or 5, wherein the pre-
determined relation comprises a frequency band
channel number.

7. A system according to any one of the preceding
claims, wherein the receiver (R) is arranged to also
receive said downlink signals (d), and to determine
a signal strength of received uplink signals (S) and
of received downlink signals (d).

8. A system according to claim 7, wherein the user re-
ceiver (R) is arranged to estimate what the distance
is to a said movable emergency service transmitter
(T) utilizing:

- a signal strength of a detected uplink signal
(S); and
- a signal strength of a respective detected
downlink signal (d).

9. A system according to any one of the preceding
claims, wherein the receiver (R) is arranged to also
receive said downlink signals (d), and to determine
a reception direction of received uplink signals (S)
and of received downlink signals (d).

10. A system according to any one of the preceding
claims, wherein the user receiver (R) is provided with
a GPS receiver to determine a current position of the
receiver (R), wherein the user receiver (R) disposes
of predetermined base station position data, wherein
the receiver (R) is arranged to verify which base sta-
tions (M) are in the neighborhood utilizing the current
position determined by the GPS receiver and said
base station data.

11. A system according to any one of the preceding
claims, wherein said uplink signals (S) are encoded
digital signals, wherein said user receiver is not ar-
ranged to decode the said encoded digital uplink (S)
signals.

12. A method of delivering a warning in case of an ap-
proaching mobile emergency service, for instance,
utilizing a system according to any one of the pre-
ceding claims, wherein a number of stationary base
stations are set up to communicate with emergency
services utilizing uplink signals (S) and respective
downlink signals (d), wherein at least one user re-
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ceiver (R) associated with a user searches for uplink
signals utilizing information concerning said base
stations.

13. A method according to claim 12, wherein a prede-
termined relation exists between the uplink signals
(S) and respective downlink signals (d), wherein the
user receiver (R) searches for base stations (M), as
well as for uplink signals (S) corresponding accord-
ing to said relation.

14. A method according to claim 13, wherein the prede-
termined relation comprises a fixed frequency differ-
ence, in particular a frequency difference of 10 MHz.

15. A method according to claim 13 or 14, wherein the
predetermined relation comprises a frequency band
channel number.

16. A user receiver (R) of a system according to any one
of claims 1-11, preferably arranged for use in a meth-
od according to any one of claims 12-15.
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