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(54) METHOD, DEVICE AND SYSTEM FOR LOCATING USER EQUIPMENT

(57) The present invention discloses a method and
device for positioning user equipment, and a system. The
method is applied to a communications system, the com-
munications system includes a location card, a signal
transmission point and a reader, the location card and
the signal transmission point are in a one-to-one corre-
spondence, a distance between the location card and
the signal transmission point corresponding to the loca-
tion card is less than a preset value, and the method

includes: detecting, by the location card, an uplink signal
sent by user equipment UE; and generating, by the lo-
cation card, a first signal according to the uplink signal,
and sending the first signal to the reader, so that the
reader determines a location of the UE according to the
first signal and a location of the location card. The method
not only simplifies a method for positioning user equip-
ment in the prior art, but also improves accuracy of UE
positioning.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of com-
munications technologies, and in particular, to a method
and device for positioning user equipment, and a system.

BACKGROUND

[0002] In order to solve a user equipment (user equip-
ment, UE) positioning problem, particularly, indoor posi-
tioning of UE, the industry carries out a large quantity of
research, such as research on positioning technologies
based on network assisted GPS (network assisted Glo-
bal Positioning System), pseudo-satellite (Pseudo-satel-
lite), wireless local area network (WLAN), and Bluetooth
(Bluetooth, BT). In these technologies, some technolo-
gies are mainly used for navigation and positioning, such
as the pseudo-satellite; some other technologies are
mainly used for providing a communications service, but
can also provide a positioning service, such as the
WLAN.
[0003] In an existing communications system, two
methods for UE positioning are mainly used: a method
for UE positioning based on a channel fingerprint and a
method for UE positioning based on measurement. The
method for UE positioning based on a channel fingerprint
needs to scan channel information of each place in ad-
vance, and the workload is huge; while for the method
for UE positioning based on measurement, each of mul-
tiple antennas can receive an uplink signal of UE, and a
distance between the UE and the antenna cannot be ac-
curately identified, so that UE positioning is inaccurate.

SUMMARY

[0004] Embodiments of the present invention provide
a method and device for positioning user equipment, and
a system, which can improve accuracy of user equipment
positioning.
[0005] A first aspect of the present invention provides
a method for positioning user equipment, where the
method is applied to a communications system, the com-
munications system includes a location card, a signal
transmission point and a reader, and the method in-
cludes: detecting, by the location card, an uplink signal
sent by user equipment UE; and generating, by the lo-
cation card, a first signal according to the uplink signal,
and sending the first signal to the reader, where the first
signal carries identification information of the location
card, and the first signal is used for instructing the reader
to determine a location of the UE according to the first
signal and a location of the location card.
[0006] With reference to the first aspect, in a first im-
plementation manner of the first aspect, the generating,
by the location card, a first signal according to the uplink
signal includes: generating, by the location card, a first

pulse signal according to the uplink signal; and generat-
ing, by the location card, the first signal according to the
first pulse signal and the identification information of the
location card.
[0007] With reference to the first aspect or the first im-
plementation manner of the first aspect, in a second im-
plementation manner of the first aspect, the first signal
is a pulse signal, and a relationship between a pulse am-
plitude of the first signal and a signal strength of the uplink
signal is a preset proportional relationship.
[0008] With reference to the first aspect or any one of
the foregoing implementation manners, in a third imple-
mentation manner of the first aspect, the method further
includes: receiving, by the location card, an indication
signal sent by the reader, where the indication signal is
used for instructing the location card to send a second
signal; and sending, by the location card, the second sig-
nal to at least one location card except the location card.
[0009] With reference to the first aspect or the first im-
plementation manner or the second implementation
manner, in a fourth implementation manner of the first
aspect, the method further includes: receiving, by the lo-
cation card, a second signal sent by another location
card; and generating, by the location card, a third signal
according to the second signal, and sending the third
signal to the reader, where the third signal carries the
identification information of the location card and identi-
fication information of the another location card, and the
third signal is used for instructing the reader to determine,
according to an arrival time of the third signal and a send-
ing time of the indication signal, a relative distance be-
tween the location card and the another location card.
[0010] With reference to the fourth implementation
manner of the first aspect, in a fifth implementation man-
ner of the first aspect, the generating, by the location
card, a third signal according to the second signal in-
cludes: determining the identification information of the
another location card according to the second signal, and
generating the third signal according to the identification
information of the another location card, the identification
information of the location card, and the second signal;
or generating the third signal by carrying the identification
information of the location card in the second signal,
where the second signal carries the identification infor-
mation of the another location card, where the third signal
carries the identification information of the location card
and the identification information of the another location
card.
[0011] With reference to any one of the third to fifth
implementation manners of the first aspect, in a sixth
implementation manner of the first aspect, the second
signal is an ultrasonic wave signal or electromagnetic
wave signal.
[0012] With reference to the first aspect or any one of
the foregoing implementation manners, in a seventh im-
plementation manner of the first aspect, the identification
information includes radio frequency identification or cell
identification.
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[0013] A second aspect of the present invention pro-
vides a method for positioning user equipment, where
the method is applied to a communications system, the
communications system includes a location card, a signal
transmission point and a reader, and the method in-
cludes: receiving, by the reader, a first signal sent by the
location card, where the first signal is generated by the
location card according to an uplink signal sent by user
equipment UE, and the first signal carries identification
information of the location card; and determining, by the
reader, a location of the UE according to the first signal
and a location of the location card.
[0014] With reference to the second aspect, in a first
implementation manner of the second aspect, the deter-
mining, by the reader, a location of the UE according to
the first signal and a location of the location card includes:
determining, by the reader, a first distance between the
location card and the UE according to a signal strength
of the first signal, and determining the location of the UE
according to the first distance and the location of the lo-
cation card; or obtaining, by the reader, the location of
the location card according to the first signal, and deter-
mining the location of the UE according to the location
of the location card and a location of at least one location
card except the location card, where the at least one lo-
cation card is a location card that successfully detects
the uplink signal of the UE and sends, according to the
uplink signal, a signal to the reader; or obtaining, by the
reader, the location of the location card according to the
first signal, and determining the location of the UE ac-
cording to a movement track of the UE and the location
of the location card.
[0015] With reference to the second aspect or the first
implementation manner of the second aspect, in a sec-
ond implementation manner of the second aspect, the
method further includes: sending, by the reader, a noti-
fication message to a network side device according to
a quantity of location cards that successfully detect the
uplink signal and send a signal to the reader according
to the uplink signal, where the notification message is
used for instructing the network side device to adjust a
transmit power of the UE; or sending, by the reader to a
network side device, the signal that is sent according to
the uplink signal and by the location card that successfully
detects the uplink signal, so that the network side device
adjusts a transmit power of the UE according to the signal
sent by the reader.
[0016] With reference to the second aspect or any one
of the foregoing implementation manners of the second
aspect, in a third implementation manner of the second
aspect, before the receiving, by the reader, a first signal
sent by the location card, the method further includes:
obtaining, by the reader, the location of the location card.
[0017] With reference to the third implementation man-
ner of the second aspect, in a fourth implementation man-
ner of the second aspect, the obtaining, by the reader,
the location of the location card includes: sending, by the
reader, an indication signal, where the indication signal

is used for instructing another location card to send a
second signal; receiving, by the reader, a third signal sent
by the location card, where the third signal carries the
identification information of the location card and identi-
fication information of the another location card, and the
third signal is generated by the location card according
to the second signal sent by the another location card;
determining, by the reader, a relative distance between
the location card and the another location card according
to an arrival time of the third signal and a sending time
of the indication signal; and determining, by the reader,
the location of the location card according to an actual
distance between the another location card and any lo-
cation card except the location card and the another lo-
cation card.
[0018] With reference to the second aspect or any one
of the foregoing implementation manners of the second
aspect, in the third implementation manner of the second
aspect, the method further includes: sending, by the
reader, location information of the UE to the network side
device.
[0019] A third aspect of the present invention provides
a method for positioning user equipment, where the
method includes: receiving, by a network side device, an
uplink signal sent by user equipment UE; determining,
by the network side device, channel information of the
UE according to the uplink signal, where the channel in-
formation includes reference signal received power
RSRP or channel state information CSI; and determining,
by the network side device, a location of the UE according
to the channel information of the UE and a preset corre-
spondence between channel information and location in-
formation.
[0020] With reference to the second third, in a first im-
plementation manner of the third aspect, the determining,
by the network side device, a location of the UE according
to the channel information of the UE and a preset rela-
tionship between channel information and location infor-
mation includes: receiving, by the network side device,
location information of the UE sent by a reader, where
the location information is determined by the reader ac-
cording to a first signal sent by a location card, and the
first signal is generated by the location card according to
the uplink signal sent by the UE; and determining, by the
network side device, the location of the UE according to
the location information, the channel information of the
UE and the preset relationship between channel infor-
mation and location information.
[0021] A fourth aspect of the present invention pro-
vides a device for positioning user equipment, where the
device is a location card, the location card is applied to
a communications system, the communications system
further includes a signal transmission point and a reader,
and the location card includes: a wave detecting unit,
configured to detect an uplink signal sent by user equip-
ment UE; and a first signal generating unit, configured to
generate a first signal according to the uplink signal de-
tected by the wave detecting unit, and send the first signal
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to the reader, where the first signal carries identification
information of the location card, and the first signal is
used for instructing the reader to determine a location of
the UE according to the first signal and a location of the
location card.
[0022] With reference to the fourth aspect, in a first
implementation manner of the first fourth, the first signal
generating unit includes a pulse generating unit and a
tag unit, where the pulse generating unit is configured to
generate a first pulse signal according to the uplink signal
detected by the wave detecting unit; and the tag unit is
configured to generate the first signal according to the
first pulse signal generated by the pulse generating unit
and the identification information of the location card.
[0023] With reference to the fourth aspect or the first
implementation manner of the fourth aspect, in a second
implementation manner of the fourth aspect, the first sig-
nal is a pulse signal, and a relationship between a pulse
amplitude of the first signal and a signal strength of the
uplink signal is a preset proportional relationship.
[0024] With reference to the fourth aspect or any im-
plementation manner of the fourth aspect, in a third im-
plementation manner of the fourth aspect, the location
card further includes: a first signal receiving unit, config-
ured to receive an indication signal sent by the reader,
where the indication signal is used for instructing the lo-
cation card to send a second signal; and a second signal
generating unit, configured to generate the second sig-
nal, and send the second signal to at least one location
card except the location card.
[0025] With reference to the fourth aspect or the first
or second implementation manner of the fourth aspect,
in a fourth implementation manner of the fourth aspect,
the location card further includes: a second signal receiv-
ing unit, configured to receive a second signal sent by
another location card; and a third signal generating unit,
configured to generate a third signal according to the
second signal received by the second signal receiving
unit, and send the third signal to the reader, where the
third signal carries the identification information of the
location card and identification information of the another
location card, and the third signal is used for instructing
the reader to determine, according to an arrival time of
the third signal and a sending time of the indication signal,
a relative distance between the location card and the
another location card.
[0026] With reference to the fourth implementation
manner of the fourth aspect, in a fifth implementation
manner of the fourth aspect, the third signal generating
unit is specifically configured to: determine the identifi-
cation information of the another location card according
to the second signal, and generate the third signal ac-
cording to the identification information of the another
location card, the identification information of the location
card, and the second signal; or generate the third signal
by carrying the identification information of the location
card in the second signal, where the second signal carries
the identification information of the another location card,

where the third signal carries the identification informa-
tion of the location card and the identification information
of the another location card.
[0027] With reference to any one of the third to fifth
implementation manners of the fourth aspect, in a sixth
implementation manner of the fourth aspect, the second
signal is an ultrasonic wave signal or electromagnetic
wave signal.
[0028] With reference to the fourth aspect or any im-
plementation manner of the fourth aspect, in a seventh
implementation manner of the fourth aspect, the identi-
fication information includes radio frequency identifica-
tion or cell identification.
[0029] A fifth aspect of the present invention provides
a device for positioning user equipment, where the device
is a reader, the reader is applied to a communications
system, the communications system further includes a
location card and a signal transmission point, and the
reader includes: a signal receiving unit, configured to re-
ceive a first signal sent by the location card, where the
first signal is generated by the location card according to
an uplink signal sent by user equipment UE, and the first
signal carries identification information of the location
card; and a UE positioning unit, configured to determine
a location of the UE according to the first signal received
by the signal receiving unit and a location of the location
card.
[0030] With reference to the fifth aspect, in a first im-
plementation manner of the fifth aspect, the UE position-
ing unit is specifically configured to: determine a first dis-
tance between the location card and the UE according
to a signal strength of the first signal, and determine the
location of the UE according to the first distance and the
location of the location card; or obtain the location of the
location card according to the first signal, and determine
the location of the UE according to the location of the
location card and a location of at least one location card
except the location card, where the at least one location
card is a location card that successfully detects the uplink
signal of the UE and sends, according to the uplink signal,
a signal to the reader; or obtain the location of the location
card according to the first signal, and determine the lo-
cation of the UE according to a movement track of the
UE and the location of the location card.
[0031] With reference to the fifth aspect or the first im-
plementation manner of the fifth aspect, in a second im-
plementation manner of the fifth aspect, the reader fur-
ther includes: a first sending unit, configured to send a
notification message to a network side device according
to a quantity of location cards that successfully detect
the uplink signal and send a signal to the reader accord-
ing to the uplink signal, where the notification message
is used for instructing the network side device to adjust
a transmit power of the UE; or send, to a network side
device, the signal that is sent according to the uplink sig-
nal and by the location card that successfully detects the
uplink signal, so that the network side device adjusts a
transmit power of the UE according to the signal sent by
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the reader.
[0032] With reference to the fifth aspect or any imple-
mentation manner of the fifth aspect, in a third implemen-
tation manner of the fifth aspect, the reader further in-
cludes: a location card positioning unit, configured to ob-
tain the location of the location card.
[0033] With reference to the third implementation man-
ner of the fifth aspect, in a fourth implementation manner
of the fifth aspect, the location card positioning unit is
specifically configured to: send an indication signal,
where the indication signal is used for instructing another
location card to send a second signal; receive a third
signal sent by the location card, where the third signal
carries the identification information of the location card
and identification information of the another location card,
and the third signal is generated by the location card ac-
cording to the second signal sent by the another location
card; determine a relative distance between the location
card and the another location card according to an arrival
time of the third signal and a sending time of the indication
signal; and determine the location of the location card
according to an actual distance between the another lo-
cation card and any location card except the location card
and the another location card.
[0034] With reference to the fifth aspect or any one of
the foregoing implementation manners of the fifth aspect,
in a fifth implementation manner of the fifth aspect, the
reader further includes: a second sending unit, config-
ured to send location information of the UE determined
by the UE positioning unit to the network side device.
[0035] A sixth aspect of the present invention provides
a device for positioning user equipment, where the device
is a network side device, and the network side device
includes: a receiving unit, configured to receive an uplink
signal sent by user equipment UE; a channel information
obtaining unit, configured to determine channel informa-
tion of the UE according to the uplink signal received by
the receiving unit, where the channel information in-
cludes reference signal received power RSRP or channel
state information CSI; and a UE positioning unit, config-
ured to determine a location of the UE according to the
channel information of the UE obtained by the channel
information obtaining unit and a preset correspondence
between channel information and location information.
[0036] With reference to the sixth aspect, in a first im-
plementation manner of the sixth aspect, the UE posi-
tioning unit is specifically configured to: receive location
information of the UE sent by a reader, where the location
information is determined by the reader according to a
first signal sent by a location card, and the first signal is
generated by the location card according to the uplink
signal sent by the UE; and determine the location of the
UE according to the location information, the channel in-
formation of the UE and the preset relationship between
channel information and location information.
[0037] A seventh aspect of the present invention pro-
vides a communications system, including: user equip-
ment UE, a first location card, a reader and a signal trans-

mission point, where the first location card is configured
to receive an uplink signal sent by the UE, generate a
first signal according to the uplink signal, and send the
first signal to the reader, where the first signal carries
identification information of the first location card, and
the first signal is used for instructing the reader to deter-
mine a location of the UE according to the first signal and
a location of the first location card; and the reader is con-
figured to receive the first signal sent by the first location
card, and determine the location of the UE according to
the first signal and the location of the first location card.
[0038] With reference to the seventh aspect, in a first
implementation manner of the seventh aspect, the com-
munications system includes a network side device,
where the network side device is specifically configured
to: receive the uplink signal sent by the UE, determine
channel information of the UE according to the uplink
signal, and determine the location of the UE according
to the channel information of the UE and a preset corre-
spondence between channel information and location in-
formation, where the channel information includes refer-
ence signal received power RSRP or channel state in-
formation CSI; or receive location information of the UE
sent by the reader, and determine the location of the UE
according to the location information, the channel infor-
mation and a preset relationship between channel infor-
mation and location information.
[0039] With reference to the seventh aspect or the first
implementation manner of the seventh aspect, in a sec-
ond implementation manner of the seventh aspect, the
communications system further includes: a second loca-
tion card, where the reader is further configured to send
an indication signal, where the indication signal is used
for instructing a location card to send a signal; the first
location card is further configured to receive the indica-
tion signal sent by the reader, and send a second signal
to the second location card; the second location card is
configured to receive the second signal sent by the first
location card, generate a third signal according to the
second signal, and send the third signal to the reader;
and the reader is further configured to receive the third
signal sent by the second location card, determine a rel-
ative distance between the first location card and the sec-
ond location card according to an arrival time of the third
signal and a sending time of the indication signal, and
determine the location of the first location card according
to an actual distance between the first location card and
any location card except the second location card.
[0040] It can be known from the technical solutions
that, a location card detects an uplink signal sent by UE,
generates a first signal carrying an identification of the
location card according to the uplink signal, and sends
the first signal to a reader, so that the reader determines
a location of the UE according to identification information
of the location card carried in the first signal and a location
of the location card, which not only can greatly simplify
a method for positioning user equipment in the prior art,
but also can identify the location of the UE more accu-
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rately.

BRIEF DESCRIPTION OF DRAWINGS

[0041] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show some embodiments of the present invention, and
a person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without
creative efforts.

FIG. 1 is a flowchart of a method for positioning user
equipment according to an embodiment of the
present invention;
FIG. 2 is a flowchart of another method for positioning
user equipment according to an embodiment of the
present invention;
FIG. 3 is a flowchart of still another method for posi-
tioning user equipment according to an embodiment
of the present invention;
FIG. 4 is a flowchart of still another method for posi-
tioning user equipment according to an embodiment
of the present invention;
FIG. 5 is a structural block diagram of a location card
according to an embodiment of the present inven-
tion;
FIG. 5a is a structural block diagram of another lo-
cation card according to an embodiment of the
present invention;
FIG. 5b is a structural block diagram of still another
location card according to an embodiment of the
present invention;
FIG. 6 is a structural block diagram of a reader ac-
cording to an embodiment of the present invention;
FIG. 6a is a structural block diagram of another read-
er according to an embodiment of the present inven-
tion;
FIG. 6b is a structural block diagram of still another
reader according to an embodiment of the present
invention;
FIG. 7 is a structural block diagram of a network side
device according to an embodiment of the present
invention;
FIG. 8 is a schematic diagram of a communications
system according to an embodiment of the present
invention;
FIG. 9 is a structural block diagram of hardware of
a location card according to an embodiment of the
present invention;
FIG. 10 is a structural block diagram of hardware of
a reader according to an embodiment of the present
invention; and
FIG. 11 is a structural block diagram of hardware of
a network side device according to an embodiment
of the present invention.

DESCRIPTION OF EMBODIMENTS

[0042] The following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are merely a part rather than
all of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.
[0043] In the embodiments of the present invention, a
signal transmission point may be an active transmission
point, such as, an access point (access point, AP), or an
indoor small-cell base station; or the signal transmission
point may be a passive transmission point, such as, a
ceiling antenna in a distributed antenna system (distrib-
uted antenna system, DAS), which is not limited in the
present invention.
[0044] A location card (location card) may be a card,
module or device, is configured to communicate with a
reader (reader), and may be specifically placed inside or
placed outside a signal transmission point, such as, mul-
tiple location cards are disposed within a signal coverage
range of a signal transmission point, or obviously one
location card may be arranged within a signal coverage
range of a signal transmission point. Moreover, a quantity
of location cards arranged is related to accuracy of UE
positioning.
[0045] A reader may be a card, module or device, is
configured to communicate with a location card and a
network side device, and may be specifically placed in-
side or placed outside the network side device. Moreover,
a reader may communicate with one or more network
side devices. The network side device may be specifically
a base station or an access controller (access controller,
AC) or a base station controller, which is not limited in
the present invention.
[0046] As shown in FIG. 1, an embodiment of the
present invention provides a method for positioning user
equipment, where the method is specifically applied to a
communications system, the communications system in-
cludes a location card, a signal transmission point and a
reader, and the method includes:

101: The location card detects an uplink signal sent
by UE.
102: The location card generates a first signal ac-
cording to the uplink signal, and sends the first signal
to the reader.

[0047] The first signal carries identification information
of the location card, and the first signal is used for in-
structing the reader to determine a location of the UE
according to the first signal and a location of the location
card.
[0048] The identification information may include radio
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frequency identification (radio frequency identification,
RFID) or cell identification (cell identification, Cell ID).
[0049] It should be made clear that, a location of a lo-
cation card may be specifically determined by means of
an on-site test, and be preset in a reader; or may be
obtained by a reader by means of exchanging information
between the reader and the location card and exchanging
information between the location card and another loca-
tion card, which is not limited herein.
[0050] The first signal may be a pulse signal or non-
pulse signal that can reflect a strength of the uplink signal
of UE, or may be a pulse signal or non-pulse signal whose
signal amplitude is fixed, which is not limited herein. For
example, the first signal may be a pulse signal whose
pulse amplitude is in a preset proportional relationship
with a signal strength of the uplink signal, or may be a
pulse signal whose pulse amplitude is a preset amplitude.
[0051] Specifically, in step 102, the first signal may be
directly generated according to the uplink signal detected
by the location card, for example, the first signal is gen-
erated by carrying information about the location card in
the detected uplink signal.
[0052] Specifically, step 102 may include step 102a
and step 102b, which are specifically as follows:

102a: The location card generates a first pulse signal
according to the uplink signal.

[0053] A relationship between a pulse amplitude of the
first pulse signal and the signal strength of the uplink
signal sent by the UE may be a preset proportional rela-
tionship, that is, the pulse amplitude of the first pulse
signal may change with the signal strength of the uplink
signal. For example, when the signal strength of the up-
link signal increases, the pulse amplitude of the first pulse
signal increases, and when the signal strength of the up-
link signal decreases, the pulse amplitude of the first
pulse signal decreases. Obviously, the pulse amplitude
of the first pulse signal may also be a preset amplitude,
and the preset amplitude may be set by using an external
input device.
[0054] 102b: The location card generates the first sig-
nal according to the first pulse signal and the identification
information of the location card.
[0055] The first signal may be a pulse signal whose
pulse amplitude is in a proportional relationship with a
signal strength of the uplink signal, or may be a pulse
signal whose pulse amplitude is a preset amplitude.
[0056] In order to better understand the method pro-
vided in this embodiment, description is made as follows
by using an example:

It is assumed that a location card includes a wave
detector, a pulse generator and a surface acoustic
wave tag (surface acoustic wave tag, SAW tag), the
wave detector in the location card detects an uplink
signal sent by UE, and the pulse generator is con-
trolled to generate first pulse signals according to a

detection result of the wave detector, where pulse
energies of the first pulse signal may be the same,
or may be different; and then, the first pulse signals
are sent to a reader through preset reflectors in the
SAW tag. A signal sent by the SAW tag to the reader
carries an RF ID of the location card.

[0057] Further, the reader detects the signal sent by
the foregoing location card, and determines which loca-
tion cards or which location card is closer to the UE ac-
cording to the detected signal of the location card, so as
to determine a location of the UE. Certainly, in order to
precisely position the location of the UE, on this basis,
the location of the UE may be determined by calculating
a distance between the UE and the location card or a
movement track of the UE.
[0058] In the method for positioning user equipment
provided in this embodiment of the present invention, a
location card detects an uplink signal sent by UE, gen-
erates a first signal carrying an identification of the loca-
tion card according to the uplink signal, and sends the
first signal to a reader, so that the reader determines a
location of the UE according to the first signal and a lo-
cation of the location card, which not only can greatly
simplify a method for positioning user equipment in the
prior art, but also can identify the location of the UE more
accurately.
[0059] Optionally, in an implementation scenario of this
embodiment, the method further includes:

100a: The location card receives an indication signal
sent by the reader, where the indication signal is
used for instructing the location card to send a sec-
ond signal.

[0060] The second signal may be an ultrasonic wave
signal or electromagnetic wave signal; moreover, the
second signal may be uniquely identified by using a fre-
quency or an identification.
[0061] 100b: The location card sends the second sig-
nal to at least one location card except the location card.
[0062] Steps 100a and 100b and steps 101 and 102
may be performed in no particular order, which is not
limited herein.
[0063] The second signal may carry a first identification
of the location card, and the first identification may be
identification information of the foregoing location card,
or may be another identification used for identifying the
foregoing location card, which is not limited herein.
[0064] In the foregoing implementation scenario, a lo-
cation card sends a second signal to another location
card, so that the another location card processes the sec-
ond signal and then sends a processed signal to a reader,
and in this way, the reader can determine a distance be-
tween the location cards according to the signal, which
not only avoids complexity of manually determining the
distance between the location cards, but also improves
location positioning accuracy of the location cards.
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[0065] Optionally, in another implementation scenario
of this embodiment, the method further includes:

100c: The location card receives a second signal
sent by another location card.

[0066] The second signal may be an ultrasonic wave
signal or electromagnetic wave signal; the second signal
may carry a first identification of the another location card,
and the first identification may be identification informa-
tion of the foregoing another location card, or may be an
identification that can uniquely identify the foregoing an-
other location card except the identification information,
which is not limited herein.
[0067] 100d: The location card generates a third signal
according to the second signal, and sends the third signal
to the reader.
[0068] The third signal carries the identification infor-
mation of the location card and identification information
of the another location card, and the third signal is used
for instructing the reader to determine, according to an
arrival time of the third signal and a sending time of the
indication signal, a relative distance between the location
card and the another location card.
[0069] The determining, by the reader, a relative dis-
tance between the location card and the another location
card according to an arrival time of the third signal and
a sending time of the indication signal may be described
as follows by using an example.
[0070] First, by means of signal interaction between
the reader and the location card, a time length of signal
transmission between the two is obtained; then, by per-
forming steps 100c and 100d, a time length of transmit-
ting a signal sent by the another location card to the read-
er through the location card is obtained; by using a dif-
ference between the two, a time length of transmitting
the signal between the location card and the another lo-
cation card may be learned, and then a relative distance
between the foregoing two location cards is obtained.
[0071] Specifically, the generating, by the location
card, a third signal according to the second signal in step
100d may include:

determining the identification information of the an-
other location card according to the second signal,
and generating the third signal according to the iden-
tification information of the another location card, the
identification information of the location card, and
the second signal; or
generating the third signal by carrying the identifica-
tion information of the location card in the second
signal, where the second signal carries the identifi-
cation information of the another location card.

[0072] The third signal carries the identification infor-
mation of the location card and the identification informa-
tion of the another location card.
[0073] For example, the second signal may carry a first

identification of the another location card, and the loca-
tion card determines identification information of the an-
other location card according to the first identification and
pre-stored identification information of the location card,
and generates the third signal according to the identifi-
cation information of the another location card, the iden-
tification information of the location card and the second
signal.
[0074] In the foregoing implementation scenario, a lo-
cation card receives a second signal sent by another lo-
cation card, and the location card processes the received
second signal and then sends a processed signal to a
reader, so that the reader determines a distance between
the location cards according to the second signal.
[0075] As shown in FIG. 2, an embodiment of the
present invention provides another method for position-
ing user equipment, where the method is applied to a
communications system, the communications system in-
cludes a location card, a signal transmission point and a
reader, and the method is specifically described as fol-
lows.
[0076] 201: The reader receives a first signal sent by
the location card, where the first signal is generated by
the location card according to an uplink signal sent by
UE, and the first signal carries identification information
of the location card.
[0077] 202: The reader determines a location of the
UE according to the first signal and a location of the lo-
cation card.
[0078] For the location of the location card, reference
may be made to related description in step 102, which is
not described again.
[0079] Specifically, step 202 may have the following
three implementation manners:

Manner 1: the reader determines a first distance be-
tween the location card and the UE according to a
signal strength of the first signal, and determines the
location of the UE according to the first distance and
the location of the location card.
Manner 2: the reader obtains the location of the lo-
cation card according to the first signal, and deter-
mines the location of the UE according to the location
of the location card and a location of at least one
location card except the location card, where the at
least one location card is a location card that suc-
cessfully detects the uplink signal of the UE and
sends, according to the uplink signal, a signal to the
reader.
Specifically, both manner 1 and manner 2 may be
applied to a situation in which only the UE sends an
uplink signal within a coverage area of a base station
or serving cell corresponding to the UE in a preset
period of time, for example, a base station is corre-
sponding to a reader, only one UE sends an uplink
signal within a signal coverage area of the base sta-
tion in a preset period of time, the reader receives a
signal sent according to the uplink signal by a loca-
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tion card, and in this case, the reader determines the
location of the UE by using the signal sent by the
location card and the location of the location card.
Moreover, specifically, whether only one UE sends
an uplink signal may be determined according to
scheduling information of the base station, which is
not described herein again.
The according to the location of the location card and
a location of at least one location card except the
location card in manner 2 belongs to an existing tech-
nology, such as, a gravity center method, which is
not described again.
Manner 3: The reader obtains the location of the lo-
cation card according to the first signal, and deter-
mines the location of the UE according to a move-
ment track of the UE and the location of the location
card.

[0080] The movement track of the UE may include a
movement direction, a movement speed or the like of the
UE, which is not limited; moreover, manner 3 may be
used in a situation in which multiple UEs send uplink sig-
nals within a coverage area of a base station or serving
cell. For example, a location of UE may be first obtained
in manner 1 or manner 2 in step 202 to serve as an initial
location of the UE, and the location of the UE is estimated
according to a movement track and the initial location of
the UE.
[0081] In the method for positioning user equipment
provided in this embodiment of the present invention, a
reader receives a first signal sent by a location card and
carrying an identification of the location card, and deter-
mines a location of the UE according to the first signal
and a location of the location card, which not only can
greatly simplify a method for positioning user equipment
in the prior art, but also can identify the location of the
UE more accurately.
[0082] Optionally, in an implementation scenario of this
embodiment, before the receiving, by the reader, a first
signal sent by the location card, the method further in-
cludes:

200: The reader obtains the location of the location
card.

[0083] Specifically, step 200 may include:

sending, by the reader, an indication signal to the
location card, where the indication signal is used for
instructing another location card to send a second
signal;
receiving, by the reader, a third signal sent by the
location card, where the third signal carries the iden-
tification information of the location card and identi-
fication information of the another location card, and
the third signal is generated by the location card ac-
cording to the second signal sent by the another lo-
cation card;

determining, by the reader, a relative distance be-
tween the location card and the another location card
according to an arrival time of the third signal and a
sending time of the indication signal; and
determining, by the reader, the location of the loca-
tion card according to an actual distance between
the another location card and any location card ex-
cept the location card and the another location card.

[0084] The foregoing indication signal may be sent as
follows: the base station sends a message to instruct the
reader to send the indication signal, or the reader or sig-
nal transmission point triggers sending of the indication
signal when detecting the uplink signal of the UE, which
are not exemplified again one by one.
[0085] The actual distance may be referred to as a
physical distance, and the actual distance between any
location card except the another location card may be
obtained by means of on-site measurement, or may be
obtained by using an actual distance between two loca-
tion cards except the aforementioned location card,
which is not limited.
[0086] In the foregoing implementation scenario, a dis-
tance between location cards is determined according to
a signal transmission time delay between the location
cards, and after an actual distance between any two lo-
cation cards is obtained by means of actual measure-
ment or another existing technology, locations of other
location cards may be obtained by using the foregoing
method, which not only avoids complexity of manually
determining a distance between multiple location cards,
but also improves positioning accuracy of the location
cards, thereby improving accuracy of UE positioning.
[0087] Optionally, in another implementation scenario
of this embodiment, the method further includes:

203: The reader sends location information of the
UE to a network side device.

[0088] The location information of the UE may be used
in that the network side device associates the location
information of the UE with information about a channel
occupied by the UE, and may also be used in that the
network side device corrects the UE location obtained
by the network side device by using the location informa-
tion sent by the reader, which is not limited herein.
[0089] The channel information may include reference
signal received power (reference signal received power,
RSRP) or channel state information (channel state infor-
mation, CSI).
[0090] The network side device may be a base station
or an access controller or a base station controller, which
is not limited herein.
[0091] In the foregoing implementation scenario, the
reader sends the location information of the UE to the
network side device, so that the network side device can
associate the channel information with the location infor-
mation and save the association between them, and

15 16 



EP 3 151 618 A1

10

5

10

15

20

25

30

35

40

45

50

55

therefore a subsequent accessed UE can directly deter-
mine a location of the subsequent accessed UE accord-
ing to channel information of a channel occupied by the
subsequent accessing UE and the saved association be-
tween the channel information and the location informa-
tion.
[0092] Optionally, in still another implementation sce-
nario of this embodiment, after step 202, the method fur-
ther includes:

sending, by the reader, a notification message to a
network side device according to a quantity of loca-
tion cards that successfully detect the uplink signal
and send a signal to the reader according to the up-
link signal, where the notification message is used
for instructing the network side device to adjust a
transmit power of the UE; or
sending, by the reader to a network side device, the
signal sent by the location card that successfully de-
tects the uplink signal, so that the network side de-
vice adjusts a transmit power of the UE according to
the signal sent by the reader.

[0093] When the quantity of the foregoing location
cards that successfully detect the uplink signal is less
than a preset first threshold, a message may be sent to
notify the network side device to increase the transmit
power of the UE, so that more location cards detect the
uplink signal of the UE, thereby improving accuracy of
UE location positioning; when the quantity of the forego-
ing location cards that successfully detect the uplink sig-
nal is greater than a preset second threshold, a message
may be sent to notify the network side device to reduce
the transmit power of the UE, so as to reduce the quantity
of the location cards that detect the uplink signal of the
UE, thereby avoiding a problem of an increased interfer-
ence caused by sending signals by excessive location
cards. Obviously, the reader may directly send a signal
to the network side device, and the network side device
determines whether the transmit power of the UE needs
to be adjusted, and how to adjust the transmit power.
[0094] As shown in FIG. 3, an embodiment of the
present invention provides still another method for posi-
tioning user equipment, where the method is applied to
a communications system, and the communications sys-
tem includes a location card, a signal transmission point
and a reader. An example in which location cards at least
include a first location card, a second location card and
a third location card and an actual distance between the
first location card and the third location card is learned
is used below to perform description, which is specifically
described as follows.
[0095] 301: The reader sends an indication signal,
where the indication signal is used for instructing a loca-
tion card to send a signal.
[0096] The signal may be an ultrasonic wave signal or
electromagnetic wave signal, and the signal may be
uniquely identified by using a frequency or an identifica-

tion. The foregoing location cards may be all location
cards in a signal coverage area of the reader.
[0097] 302: The first location card receives the indica-
tion signal sent by the reader, and sends a second signal
to the second location card.
[0098] 303: The second location card generates a third
signal according to the second signal sent by the first
location card, and sends the third signal to the reader.
[0099] The third signal carries identification informa-
tion of the first location card and identification information
of the second location card, and the third signal is used
for instructing the reader to determine, according to an
arrival time of the third signal and a sending time of the
indication signal, a relative distance between the first lo-
cation card and the second location card.
[0100] Specifically, step 303 may include:

determining the identification information of the first
location card according to the second signal sent by
the first location card, and generating the third signal
according to the identification information of the first
location card, the identification information of the
second location card and the second signal; or
generating the third signal by carrying the identifica-
tion information of the second location card in the
second signal, where the second signal carries the
identification information of the first location card.

[0101] The third signal carries the identification infor-
mation of the first location card and the identification in-
formation of the second location card.
[0102] For example, the second signal carries the iden-
tification information of the first location card, and the
identification information of the second location card is
carried in the second signal, to generate the third signal.
For another example, the second location card identifies
the first location card by using a frequency of the second
signal, and the identification information of the first loca-
tion card and the identification information of the second
location card are carried in the second signal, to generate
the third signal.
[0103] For details of the determining a relative distance
between the first location card and the second location
card according to an arrival time of the third signal and
a sending time of the indication signal, reference may be
made to related description in step 100d.
[0104] 304: The reader receives the third signal sent
by the second location card.
[0105] 305: The reader determines a relative distance
between the first location card and the second location
card according to an arrival time of the third signal and
a sending time of the indication signal.
[0106] For details of step 305, reference may be made
to related description in step 100d.
[0107] 306: The reader determines a location of the
second location card according to the actual distance
between the first location card and the third location card.
[0108] The actual distance between the first location
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card and the third location card may be obtained by
means of actual measurement, and is preset in the read-
er, and a manner of obtaining the actual distance is not
limited herein.
[0109] For example, in step 306, the location of the
second location card may be determined according to a
topology diagram of the location cards and the actual
distance between the first location card and the third lo-
cation card.
[0110] 307: The second location card detects an uplink
signal sent by UE.
[0111] 308: The second location card generates a first
signal according to the uplink signal, and sends the first
signal to the reader.
[0112] The first signal carries the identification infor-
mation of the second location card, and the identification
information includes an RF ID or a Cell ID.
[0113] For the specific implementation manner of step
308, reference may be made to related description in
step 102, which is not described again.
[0114] 309: The reader receives the first signal sent by
the second location card.
[0115] 310: The reader determines a location of the
UE according to the first signal and the location of the
second location card.
[0116] For the specific implementation manner of step
301, reference may be made to related description in
step 202.
[0117] In the method for positioning user equipment
provided in this embodiment of the present invention, a
signal is sent between location cards to determine a lo-
cation of a location card, thereby reducing complexity of
determining the location of the location card; an uplink
signal sent by UE triggers the location card whose loca-
tion is determined to send a signal to a reader, so that
the reader positions the UE according to the received
signal and the location of the location card whose location
is determined, thereby reducing complexity of positioning
the UE.
[0118] As shown in FIG. 4, an embodiment of the
present invention provides still another method for posi-
tioning user equipment, where the method is performed
by a network side device, which is specifically described
as follows.
[0119] 401: The network side device receives an uplink
signal sent by UE.
[0120] 402: The network side device determines chan-
nel information of the UE according to the uplink signal.
[0121] The channel information may include RSRP or
CSI.
[0122] 403: The network side device determines a lo-
cation of the UE according to the channel information of
the UE and a preset correspondence between channel
information and location information.
[0123] For example, after obtaining the channel infor-
mation of the UE, a base station finds corresponding lo-
cation information according to the preset correspond-
ence between channel information and location informa-

tion, and the corresponding location information may
serve as location information of the foregoing UE.
[0124] Optionally, step 403 may specifically include
step 403a and step 403b.
[0125] 403a: The network side device receives loca-
tion information of the UE sent by a reader.
[0126] The location information may be determined by
the reader according to a first signal sent by a location
card, that is, obtained by using the method shown in FIG.
3; the first signal is generated by the location card ac-
cording to the uplink signal sent by the UE, which is not
described herein again.
[0127] It should be noted that, for details of the location
card and the reader, reference may be made to related
description in the embodiment shown in FIG. 1.
[0128] 403b: The network side device determines the
location of the UE according to the location information
sent by the reader, the channel information of the UE and
the preset relationship between channel information and
location information.
[0129] For example, a table of the preset correspond-
ence between channel information and location informa-
tion is searched according to the channel information of
the UE, to obtain location information of the UE; then the
location information of the UE obtained by means of
search is corrected according to location information sent
by the reader. The correction manner may be specifically
an average method, which belongs to an existing tech-
nology.
[0130] It should be noted that, the preset correspond-
ence between channel information and location informa-
tion in step 403 may be obtained by associating the lo-
cation information of the UE reported by the reader with
the channel information and saving the association.
[0131] In the method for positioning user equipment
provided in this embodiment of the present invention, a
network side device determines channel information of
UE according to an uplink signal of the UE, and then
determines a location of the UE according to the channel
information of the UE and a preset correspondence be-
tween channel information and location information, and
the method further simplifies the method for positioning
UE in the prior art.
[0132] By separately using a location card, a reader or
a network side device as an example below in embodi-
ments in FIG. 5 to FIG. 7, and embodiments in FIG. 9 to
FIG. 11, a device for positioning user equipment is de-
scribed.
[0133] As shown in FIG. 5, an embodiment of the
present invention provides a location card 500, where
the location card 500 is applied to a communications sys-
tem, the communications system further includes a signal
transmission point and a reader, and the location card
500 includes: a wave detecting unit 501, and a first signal
generating unit 502.
[0134] The wave detecting unit 501 is configured to
detect an uplink signal sent by UE.
[0135] The first signal generating unit 502 is configured
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to generate a first signal according to the uplink signal
detected by the wave detecting unit 501, and send the
first signal to the reader.
[0136] The first signal carries identification information
of the location card 500, and the first signal is used for
instructing the reader to determine a location of the UE
according to the first signal and a location of the location
card 500. For specific description of the first signal, ref-
erence may be made to related description in the em-
bodiment shown in FIG. 1, which is not described again.
[0137] It should be noted that, the foregoing wave de-
tecting unit 501 may be specifically a wave detector.
[0138] Optionally, the first signal generating unit 502
may include a pulse generating unit 5021 and a tag unit
5022, which are specifically described as follows.
[0139] The pulse generating unit 5021 is configured to
generate a first pulse signal according to the uplink signal
detected by the wave detecting unit 501.
[0140] The tag unit 5022 is configured to generate the
first signal according to the first pulse signal generated
by the pulse generating unit 5021 and the identification
information of the location card.
[0141] The foregoing pulse generating unit 5021 may
be specifically a pulse generator, and the foregoing tag
unit may be specifically an SAW tag. That is, the uplink
signal of the UE is detected by using the wave detector,
the pulse generator is controlled to generate a pulse sig-
nal according to an output signal of the wave detector,
and then the generated pulse signal is sent to the reader
by using the SAW tag.
[0142] A relationship between a pulse amplitude of the
first signal and a signal strength of the uplink signal may
be a preset proportional relationship; the first signal may
be a pulse signal, and a relationship between a pulse
amplitude of the first signal and a signal strength of the
uplink signal may likewise be a preset proportional rela-
tionship.
[0143] Optionally, as shown in FIG. 5a, the location
card 500 further includes a first signal receiving unit 503,
and a second signal generating unit 504.
[0144] The first signal receiving unit 503 is configured
to receive an indication signal sent by the reader, where
the indication signal is used for instructing the location
card to send a second signal.
[0145] The second signal generating unit 504 is con-
figured to generate the second signal, and send the sec-
ond signal to at least one location card except the location
card.
[0146] Optionally, as shown in FIG. 5b, the location
card 500 further includes:

a second signal receiving unit 505, configured to re-
ceive a second signal sent by another location card;
and
a third signal generating unit 506, configured to gen-
erate a third signal according to the second signal,
and send the third signal to the reader.

[0147] The third signal carries the identification infor-
mation of the location card and identification information
of the another location card, and the third signal is used
for instructing the reader to determine, according to an
arrival time of the third signal and a sending time of the
indication signal, a relative distance between the location
card and the another location card.
[0148] For the determining, by the reader, a relative
distance between the location card and the another lo-
cation card according to an arrival time of the third signal
and a sending time of the indication signal, reference
may be made to related description in step 100d.
[0149] The third signal generating unit 506 may be spe-
cifically configured to:

determine the identification information of the anoth-
er location card according to the second signal, and
generate the third signal according to the identifica-
tion information of the another location card, the
identification information of the location card, and
the second signal; or
generate the third signal by carrying the identification
information of the location card in the second signal,
where the second signal carries the identification in-
formation of the another location card.

[0150] The third signal carries the identification infor-
mation of the location card and the identification informa-
tion of the another location card, and for specific descrip-
tion, reference may be made to step 303.
[0151] For details of the determining a relative distance
between the location card and the another location card
according to an arrival time of the third signal and a send-
ing time of the indication signal, reference may be made
to related description in step 100d.
[0152] The second signal may be an ultrasonic wave
signal or electromagnetic wave signal.
[0153] The identification information may include radio
frequency identification or cell identification.
[0154] It should be noted that, the foregoing location
card 500 may be configured to perform the method of
the embodiment shown in FIG. 1, or steps performed by
the first and second location cards in the embodiment
shown in FIG. 3, where related description of the steps
in the embodiment shown in FIG. 1 or FIG. 3 is likewise
applicable to this embodiment, and is not described
again.
[0155] The location card provided in this embodiment
of the present invention detects an uplink signal sent by
UE, generates a first signal carrying an identification of
the location card according to the uplink signal, and sends
the first signal to a reader, so that the reader determines
a location of the UE according to the first signal and a
location of the location card, which not only can greatly
simplify a method for positioning user equipment in the
prior art, but also can identify the location of the UE more
accurately.
[0156] As shown in FIG. 6, this embodiment provides
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a reader 600, where the reader 600 is applied to a com-
munications system, the communications system further
includes a location card and a signal transmission point,
and the reader 600 includes: a signal receiving unit 601
and a UE positioning unit 602.
[0157] The signal receiving unit 601 is configured to
receive a first signal sent by the location card, where the
first signal is generated by the location card according to
an uplink signal sent by UE, and the first signal carries
identification information of the location card.
[0158] The UE positioning unit 602 is configured to de-
termine a location of the UE according to the first signal
received by the signal receiving unit 601 and a location
of the location card.
[0159] The signal receiving unit 601 may be specifically
a pulse detector.
[0160] Further, the UE positioning unit 602 may be spe-
cifically configured to:

determine a first distance between the location card
and the UE according to a signal strength of the first
signal, and determine the location of the UE accord-
ing to the first distance and the location of the location
card; or
obtain the location of the location card according to
the first signal, and determine the location of the UE
according to the location of the location card and a
location of at least one location card except the lo-
cation card, where the at least one location card is
a location card that successfully detects the uplink
signal of the UE and sends, according to the uplink
signal, a signal to the reader; or
obtain the location of the location card according to
the first signal, and determine the location of the UE
according to a movement track of the UE and the
location of the location card.

[0161] Optionally, as shown in FIG. 6a, the reader 600
further includes:

a location card positioning unit 603, configured to
obtain the location of the location card.

[0162] Further, the location card positioning unit 603
may be specifically configured to:

send an indication signal, where the indication signal
is used for instructing another location card to send
a second signal;
receive a third signal sent by the location card, where
the third signal carries the identification information
of the location card and identification information of
the another location card, and the third signal is gen-
erated by the location card according to the second
signal sent by the another location card;
determine a relative distance between the location
card and the another location card according to an
arrival time of the third signal and a sending time of

the indication signal; and
determine the location of the location card according
to an actual distance between the another location
card and any location card except the location card
and the another location card.

[0163] For the determining a relative distance between
the location card and the another location card according
to an arrival time of the third signal and a sending time
of the indication signal, reference may be made to related
description in step 100d.
[0164] Optionally, the reader 600 further includes:

a first sending unit 604, configured to send a notifi-
cation message to a network side device according
to a quantity of location cards that successfully detect
the uplink signal and send a signal to the reader ac-
cording to the uplink signal, where the notification
message is used for instructing the network side de-
vice to adjust a transmit power of the UE; or send,
to a network side device, the signal sent by the lo-
cation card that successfully detects the uplink sig-
nal, so that the network side device adjusts a transmit
power of the UE according to the signal sent by the
reader.

[0165] Optionally, as shown in FIG. 6b, the reader 600
further includes:

a second sending unit 605, configured to send loca-
tion information of the UE determined by the UE po-
sitioning unit 601 to the network side device.

[0166] It should be noted that, the reader 600 may be
configured to perform the method in the embodiment
shown in FIG. 2, where related description of the steps
in the embodiment shown in FIG. 2 is likewise applicable
to this embodiment.
[0167] The reader provided in this embodiment of the
present invention receives a first signal sent by a location
card and carrying an identification of the location card,
and determines a location of UE according to the identi-
fication of the location card carried in the first signal and
a location of the location card, which not only can greatly
simplify a method for positioning user equipment in the
prior art, but also can identify the location of the UE more
accurately.
[0168] As shown in FIG. 7, a network side device 700
provided in this embodiment includes: a receiving unit
701, a channel information determining unit 702 and a
UE positioning unit 703.
[0169] The receiving unit 701 is configured to receive
an uplink signal sent by UE.
[0170] The channel information obtaining unit 702 is
configured to obtain channel information of the UE ac-
cording to the uplink signal received by the receiving unit
701.
[0171] The channel information may include RSRP or
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CSI.
[0172] The UE positioning unit 703 is configured to de-
termine a location of the UE according to the channel
information of the UE obtained by the channel information
obtaining unit 702 and a preset correspondence between
channel information and location information.
[0173] Further, the UE positioning unit 703 may be spe-
cifically configured to:

receive location information of the UE sent by a read-
er, where the location information is determined by
the reader according to a first signal sent by a loca-
tion card, and the first signal is generated by the lo-
cation card according to the uplink signal sent by the
UE; and
determine the location of the UE according to the
location information, the channel information of the
UE and the preset relationship between channel in-
formation and location information.

[0174] It should be noted that, the network side device
700 may be configured to perform the method in the em-
bodiment shown in FIG. 4, where related description of
the steps in the embodiment shown in FIG. 4 is likewise
applicable to this embodiment.
[0175] The network side device provided in this em-
bodiment of the present invention determines channel
information of UE according to an uplink signal of the UE,
and then determines a location of the UE according to
the channel information of the UE and a preset corre-
spondence between channel information and location in-
formation, and the method further simplifies the method
for positioning UE in the prior art.
[0176] As shown in FIG. 8, a communications system
800 provided in this embodiment includes: UE 801, a first
location card 802, a reader 803 and a first signal trans-
mission point 804.
[0177] The first location card 802 is configured to re-
ceive an uplink signal sent by the UE 801, generate a
first signal according to the uplink signal, and send the
first signal to the reader 803.
[0178] The first signal carries identification information
of the first location card 802, and the first signal is used
for instructing the reader 803 to determine a location of
the UE according to the first signal and a location of the
first location card.
[0179] The reader 803 is configured to receive the first
signal sent by the first location card 802, and determine
the location of the UE according to the first signal and
the location of the first location card.
[0180] Location cards and signal transmission points
in the communications system 800 may be in a one-to-
one correspondence, or may be not corresponding to
each other, for example, the first location card 802 and
the first signal transmission point 804 are corresponding
to each other, and the first location card 802 may be
placed inside or placed outside the first signal transmis-
sion point 804.

[0181] Optionally, as shown in FIG. 8a, the communi-
cations system 800 further includes:

a network side device 805, configured to receive the
uplink signal sent by the UE 801, determine channel
information of the UE 801 according to the uplink
signal, and determine the location of the UE 801 ac-
cording to the channel information of the UE 801 and
a preset correspondence between channel informa-
tion and location information.

[0182] The channel information may include RSRP or
CSI.
[0183] Specifically, after location information of the UE
801 is found according to the preset correspondence be-
tween channel information and location information, the
location information of the UE 801 obtained by means of
search is then corrected according to location information
sent by the reader 803. The correction manner may be
specifically an average method.
[0184] It should be noted that, the preset correspond-
ence between channel information and location informa-
tion may be obtained by associating the location infor-
mation of the UE reported by the reader with the channel
information and saving the association.
[0185] Further, the network side device 805 may be
further configured to:

receive location information of the UE 801 sent by
the reader 803, and determine the location of the UE
801 according to the location information, the chan-
nel information of the UE 801 and a preset relation-
ship between channel information and location infor-
mation.

[0186] Optionally, as shown in FIG. 8b, the communi-
cations system 800 further includes: a second location
card 806, which is specifically described as follows.
[0187] The reader 803 is further configured to send an
indication signal, where the indication signal is used for
instructing a location card to send a signal.
[0188] The foregoing location cards may include all lo-
cation cards in a signal coverage area of the reader.
[0189] The first location card 802 is further configured
to receive the indication signal sent by the reader 803,
and send a second signal to the second location card 806.
[0190] The second location card 806 is configured to
receive the second signal sent by the first location card
802, generate a third signal according to the second sig-
nal, and send the third signal to the reader 803.
[0191] The third signal carries identification informa-
tion of the first location card 802 and identification infor-
mation of the second location card 806, and the third
signal is used for instructing the reader 803 to determine,
according to an arrival time of the third signal and a send-
ing time of the indication signal, a relative distance be-
tween the first location card 802 and the second location
card 806.
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[0192] The reader 803 is further configured to receive
the third signal sent by the second location card 806,
determine a relative distance between the first location
card 802 and the second location card 806 according to
an arrival time of the third signal and a sending time of
the indication signal, and determine the location of the
first location card 802 according to an actual distance
between the first location card 802 and any location card
except the second location card 806.
[0193] For the determining, by the reader 803, a rela-
tive distance between the first location card 802 and the
second location card 806 according to an arrival time of
the third signal and a sending time of the indication signal,
reference may be made to related description in step
100d.
[0194] It should be noted that, the first location card
802 may be configured to perform the method in the em-
bodiment shown in FIG. 1 or FIG. 3; the reader 803 may
be configured to perform the method in the embodiment
shown in FIG. 2; the network side device 805 may be
configured to perform the method in the embodiment
shown in FIG. 4; the second location card 806 may be
configured to perform the steps performed by the second
location card in the embodiment shown in FIG. 3, which
are not described herein again.
[0195] In the communications system provided in this
embodiment of the present invention, a first location card
sends a first signal carrying an identification of the first
location card to a reader according to a received uplink
signal sent by user equipment, and the reader deter-
mines a location of the UE according to the first signal
and a location of the first location card, which not only
can greatly simplify a method for positioning UE in the
prior art, but also can improve accuracy of UE positioning.
[0196] As shown in FIG. 9, this embodiment provides
a location card, where the location card is applied to a
communications system, the communications system
further includes a signal transmission point and a reader,
and the location card 900 includes: a receiver 901, a proc-
essor 902 and a transmitter 903.
[0197] The receiver 901 is configured to receive and
detect an uplink signal sent by UE.
[0198] The processor 902 is configured to generate a
first signal according to the uplink signal detected by the
receiver 901.
[0199] The transmitter 903 is configured to send the
first signal generated by the processor 902 to the reader.
[0200] The first signal carries identification information
of the location card 900, and the first signal is used for
instructing the reader to determine a location of the UE
according to the first signal and a location of the location
card 900.
[0201] The first signal may be a pulse signal or non-
pulse signal that can reflect a strength of the uplink signal,
or may be a signal whose signal amplitude is a preset
value, for example, a relationship between a pulse am-
plitude of the first signal and a signal strength of the uplink
signal may be a preset proportional relationship, which

is not limited herein.
[0202] Optionally, the receiver 901 is further config-
ured to receive an indication signal sent by the reader,
where the indication signal is used for instructing the lo-
cation card to send a second signal;
the processor 902 is further configured to generate the
second signal; and
the transmitter 903 is further configured to send the sec-
ond signal to at least one location card except the location
card.
[0203] Optionally, the receiver 901 is further config-
ured to receive a second signal sent by another location
card;
the processor 902 is further configured to generate a third
signal according to the second signal; and
the transmitter 903 is further configured to send the third
signal to the reader.
[0204] The third signal carries the identification infor-
mation of the location card 900 and identification infor-
mation of the another location card, and the third signal
is used for instructing the reader to determine, according
to an arrival time of the third signal and a sending time
of the indication signal, a relative distance between the
location card 900 and the another location card.
[0205] For the determining a relative distance between
the location card 900 and the another location card ac-
cording to an arrival time of the third signal and a sending
time of the indication signal, reference may be made to
related description in step 100d.
[0206] Further, the processor 902 may be specifically
configured to:

determine the identification information of the anoth-
er location card according to the second signal, and
generate the third signal according to the identifica-
tion information of the another location card, the
identification information of the location card 900,
and the second signal; or
generate the third signal by carrying the identification
information of the location card 900 in the second
signal, where the second signal carries the identifi-
cation information of the another location card.

[0207] The third signal carries the identification infor-
mation of the location card and the identification informa-
tion of the another location card.
[0208] The second signal may be an ultrasonic wave
signal or electromagnetic wave signal; the identification
information may include radio frequency identification or
cell identification.
[0209] It should be noted that, the foregoing location
card 900 may be configured to perform the method in the
embodiment shown in FIG. 1 or FIG. 3, where related
description of the steps in the embodiment shown in FIG.
1 or FIG. 3 is likewise applicable to this embodiment,
which is not described again.
[0210] The location card provided in this embodiment
of the present invention detects an uplink signal sent by
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UE, generates a first signal carrying an identification of
the location card according to the uplink signal, and sends
the first signal to a reader, so that the reader determines
a location of the UE according to identification information
of the location card carried in the first signal and a location
of the location card, which not only can greatly simplify
a method for positioning user equipment in the prior art,
but also can identify the location of the UE more accu-
rately.
[0211] As shown in FIG. 10, this embodiment of the
present invention provides a reader 1000, where the
reader 1000 is applied to a communications system, the
communications system further includes a location card
and a signal transmission point, and the reader 1000 in-
cludes: a receiver 1001 and a processor 1002.
[0212] The receiver 1001 is configured to receive a first
signal sent by the location card, where the first signal is
generated by the location card according to an uplink
signal sent by UE, and the first signal carries identification
information of the location card.
[0213] The processor 1002 is configured to determine
a location of the UE according to the first signal received
by the receiver 1001 and a location of the location card.
[0214] The receiver 1001 may be specifically a pulse
detector.
[0215] Further, the processor 1002 may be specifically
configured to:

determine a first distance between the location card
and the UE according to a signal strength of the first
signal, and determine the location of the UE accord-
ing to the first distance and the location of the location
card; or
if the reader 1000 receives signals sent by at least
one location card except the location card, and the
signals are all generated according to the uplink sig-
nal sent by the UE, determine the location of the UE
according to the location of the location card and a
location of the at least one location card.

[0216] Optionally, the processor 1002 may be specif-
ically configured to: obtain the location of the location
card.
[0217] Further, the obtaining the location of the location
card may include:

sending an indication signal, where the indication
signal is used for instructing another location card to
send a second signal;
receiving a third signal sent by the location card,
where the third signal carries the identification infor-
mation of the location card and identification infor-
mation of the another location card, and the third
signal is generated by the location card according to
the second signal sent by the another location card;
determining a relative distance between the location
card and the another location card according to an
arrival time of the third signal and a sending time of

the indication signal; and
determining the location of the location card accord-
ing to an actual distance between the another loca-
tion card and any location card except the location
card and the another location card.

[0218] For the determining a relative distance between
the location card and the another location card according
to an arrival time of the third signal and a sending time
of the indication signal, reference may be made to related
description in step 100d.
[0219] Optionally, the reader 1000 further includes:

a transmitter 1003, configured to send location infor-
mation of the UE determined by the processor 1002
to a network side device.

[0220] It should be noted that, the reader 1000 may be
configured to perform the method in the embodiment
shown in FIG. 2, where related description of the steps
in the embodiment shown in FIG. 2 is likewise applicable
to this embodiment.
[0221] The reader provided in this embodiment of the
present invention receives a first signal sent by a location
card and carrying an identification of the location card,
and determines a location of UE according to the first
signal and a location of the location card, which not only
can greatly simplify a method for positioning user equip-
ment in the prior art, but also can improve accuracy of
UE positioning.
[0222] As shown in FIG. 11, a network side device 1100
provided in this embodiment of the present invention in-
cludes: a receiver 1101, a processor 1102 and a memory
1103.
[0223] The receiver 1101 is configured to receive an
uplink signal sent by UE.
[0224] The processor 1102 is configured to obtain
channel information of the UE according to the uplink
signal received by the receiver 1101.
[0225] The channel information may include RSRP or
CSI.
[0226] The processor 1102 is further configured to de-
termine a location of the UE according to the obtained
channel information of the UE and a preset correspond-
ence between channel information and location informa-
tion stored in the memory 1103.
[0227] Further, the processor 1102 may be specifically
configured to:

receive location information of the UE sent by a read-
er, where the location information is determined by
the reader according to a first signal sent by a loca-
tion card, and the first signal is generated by the lo-
cation card according to the uplink signal sent by the
UE; and
determine the location of the UE according to the
location information, the channel information of the
UE and the preset relationship between channel in-
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formation and location information.

[0228] It should be noted that, the network side device
1100 may be configured to perform the method in the
embodiment shown in FIG. 4, where related description
of the steps in the embodiment shown in FIG. 4 is likewise
applicable to this embodiment.
[0229] The network side device provided in this em-
bodiment of the present invention determines channel
information of UE according to an uplink signal of the UE,
and then determines a location of the UE according to
the channel information of the UE and a preset corre-
spondence between channel information and location in-
formation, and the method further simplifies the method
for positioning UE in the prior art.
[0230] A communications system provided in this em-
bodiment of the present invention may include a location
card 900 shown in FIG. 9, and a reader 1000 shown in
FIG. 10.
[0231] Optionally, the communications system may
further include a network side device 1100 shown in FIG.
11.
[0232] A person of ordinary skill in the art may under-
stand that all or a part of the steps of the method embod-
iments may be implemented by a program instructing
relevant hardware. The program may be stored in a com-
puter readable storage medium. When the program runs,
the steps of the method embodiments are performed.
The foregoing storage medium includes: any medium
that can store program code, such as a ROM, a RAM, a
magnetic disc, or an optical disc.
[0233] Finally, it should be noted that the foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of the present invention, but not for limiting
the present invention. Although the present invention is
described in detail with reference to the foregoing em-
bodiments, persons of ordinary skill in the art should un-
derstand that they may still make modifications to the
technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some tech-
nical features thereof, without departing from the scope
of the technical solutions of the embodiments of the
present invention.

Claims

1. A method for positioning user equipment, wherein
the method is applied to a communications system,
the communications system comprises a location
card, a signal transmission point and a reader, and
the method comprises:

detecting, by the location card, an uplink signal
sent by user equipment UE; and
generating, by the location card, a first signal
according to the uplink signal, and sending the
first signal to the reader, wherein

the first signal carries identification information
of the location card, and the first signal is used
for instructing the reader to determine a location
of the UE according to the first signal and a lo-
cation of the location card.

2. The method according to claim 1, wherein the gen-
erating, by the location card, a first signal according
to the uplink signal comprises:

generating, by the location card, a first pulse sig-
nal according to the uplink signal; and
generating, by the location card, the first signal
according to the first pulse signal and the iden-
tification information of the location card.

3. The method according to claim 1 or 2, wherein the
first signal is a pulse signal, and a relationship be-
tween a pulse amplitude of the first signal and a sig-
nal strength of the uplink signal is a preset propor-
tional relationship.

4. The method according to any one of claims 1 to 3,
wherein the method further comprises:

receiving, by the location card, an indication sig-
nal sent by the reader, wherein the indication
signal is used for instructing the location card to
send a second signal; and
sending, by the location card, the second signal
to at least one location card except the location
card.

5. The method according to any one of claims 1 to 3,
wherein the method further comprises:

receiving, by the location card, a second signal
sent by another location card; and
generating, by the location card, a third signal
according to the second signal, and sending the
third signal to the reader,
wherein the third signal carries the identification
information of the location card and identification
information of the another location card, and the
third signal is used for instructing the reader to
determine, according to an arrival time of the
third signal and a sending time of the indication
signal, a relative distance between the location
card and the another location card.

6. The method according to claim 5, wherein the gen-
erating, by the location card, a third signal according
to the second signal comprises:

determining the identification information of the
another location card according to the second
signal, and generating the third signal according
to the identification information of the another
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location card, the identification information of the
location card, and the second signal; or
generating the third signal by carrying the iden-
tification information of the location card in the
second signal, wherein the second signal car-
ries the identification information of the another
location card, wherein
the third signal carries the identification informa-
tion of the location card and the identification
information of the another location card.

7. The method according to any one of claims 4 to 6,
wherein the second signal is an ultrasonic wave sig-
nal or electromagnetic wave signal.

8. The method according to any one of claims 1 to 7,
wherein the identification information comprises ra-
dio frequency identification or cell identification.

9. A method for positioning user equipment, wherein
the method is applied to a communications system,
the communications system comprises a location
card, a signal transmission point and a reader, and
the method comprises:

receiving, by the reader, a first signal sent by
the location card, wherein the first signal is gen-
erated by the location card according to an up-
link signal sent by user equipment UE, and the
first signal carries identification information of
the location card; and
determining, by the reader, a location of the UE
according to the first signal and a location of the
location card.

10. The method according to claim 9, wherein the deter-
mining, by the reader, a location of the UE according
to the first signal and a location of the location card
comprises:

determining, by the reader, a first distance be-
tween the location card and the UE according
to a signal strength of the first signal, and deter-
mining the location of the UE according to the
first distance and the location of the location
card; or
obtaining, by the reader, the location of the lo-
cation card according to the first signal, and de-
termining the location of the UE according to the
location of the location card and a location of at
least one location card except the location card,
wherein the at least one location card is a loca-
tion card that successfully detects the uplink sig-
nal of the UE and sends, according to the uplink
signal, a signal to the reader; or
obtaining, by the reader, the location of the lo-
cation card according to the first signal, and de-
termining the location of the UE according to a

movement track of the UE and the location of
the location card.

11. The method according to claim 9 or 10, wherein the
method further comprises:

sending, by the reader, a notification message
to a network side device according to a quantity
of location cards that successfully detect the up-
link signal and send, according to the uplink sig-
nal, a signal to the reader, wherein the notifica-
tion message is used for instructing the network
side device to adjust a transmit power of the UE;
or
sending, by the reader to a network side device,
the signal that is sent according to the uplink
signal and by the location card that successfully
detects the uplink signal, so that the network
side device adjusts a transmit power of the UE
according to the signal sent by the reader.

12. The method according to any one of claims 9 to 11,
wherein before the receiving, by the reader, a first
signal sent by the location card, the method further
comprises:

obtaining, by the reader, the location of the lo-
cation card.

13. The method according to claim 12, wherein the ob-
taining, by the reader, the location of the location
card comprises:

sending, by the reader, an indication signal,
wherein the indication signal is used for instruct-
ing another location card to send a second sig-
nal;
receiving, by the reader, a third signal sent by
the location card, wherein the third signal carries
the identification information of the location card
and identification information of the another lo-
cation card, and the third signal is generated by
the location card according to the second signal
sent by the another location card;
determining, by the reader, a relative distance
between the location card and the another loca-
tion card according to an arrival time of the third
signal and a sending time of the indication sig-
nal; and
determining, by the reader, the location of the
location card according to an actual distance be-
tween the another location card and any location
card except the location card and the another
location card.

14. The method according to any one of claims 9 to 13,
wherein the method further comprises:
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sending, by the reader, location information of
the UE to the network side device.

15. A method for positioning user equipment, wherein
the method comprises:

receiving, by a network side device, an uplink
signal sent by user equipment UE;
determining, by the network side device, chan-
nel information of the UE according to the uplink
signal, wherein the channel information com-
prises reference signal received power RSRP
or channel state information CSI; and
determining, by the network side device, a loca-
tion of the UE according to the channel informa-
tion of the UE and a preset correspondence be-
tween channel information and location informa-
tion.

16. The method according to claim 15, wherein the de-
termining, by the network side device, a location of
the UE according to the channel information of the
UE and a preset relationship between channel infor-
mation and location information comprises:

receiving, by the network side device, location
information of the UE sent by a reader, wherein
the location information is determined by the
reader according to a first signal sent by a loca-
tion card, and the first signal is generated by the
location card according to the uplink signal sent
by the UE; and
determining, by the network side device, the lo-
cation of the UE according to the location infor-
mation, the channel information of the UE and
the preset relationship between channel infor-
mation and location information.

17. A device for positioning user equipment, wherein the
device is a location card, the location card is applied
to a communications system, the communications
system further comprises a signal transmission point
and a reader, and the location card comprises:

a wave detecting unit, configured to detect an
uplink signal sent by user equipment UE; and
a first signal generating unit, configured to gen-
erate a first signal according to the uplink signal
detected by the wave detecting unit, and send
the first signal to the reader, wherein
the first signal carries identification information
of the location card, and the first signal is used
for instructing the reader to determine a location
of the UE according to the first signal and a lo-
cation of the location card.

18. The location card according to claim 17, wherein the
first signal generating unit comprises a pulse gener-

ating unit and a tag unit, wherein
the pulse generating unit is configured to generate
a first pulse signal according to the uplink signal de-
tected by the wave detecting unit; and
the tag unit is configured to generate the first signal
according to the first pulse signal generated by the
pulse generating unit and the identification informa-
tion of the location card.

19. The location card according to claim 17 or 18, where-
in the first signal is a pulse signal, and a relationship
between a pulse amplitude of the first signal and a
signal strength of the uplink signal is a preset pro-
portional relationship.

20. The location card according to any one of claims 17
to 19, wherein the location card further comprises:

a first signal receiving unit, configured to receive
an indication signal sent by the reader, wherein
the indication signal is used for instructing the
location card to send a second signal; and
a second signal generating unit, configured to
generate the second signal, and send the sec-
ond signal to at least one location card except
the location card.

21. The location card according to any one of claims 17
to 19, further comprising:

a second signal receiving unit, configured to re-
ceive a second signal sent by another location
card; and
a third signal generating unit, configured to gen-
erate a third signal according to the second sig-
nal received by the second signal receiving unit,
and send the third signal to the reader,
wherein the third signal carries the identification
information of the location card and identification
information of the another location card, and the
third signal is used for instructing the reader to
determine, according to an arrival time of the
third signal and a sending time of the indication
signal, a relative distance between the location
card and the another location card.

22. The location card according to claim 21, wherein the
third signal generating unit is specifically configured
to:

determine the identification information of the
another location card according to the second
signal, and generate the third signal according
to the identification information of the another
location card, the identification information of the
location card, and the second signal; or
generate the third signal by carrying the identi-
fication information of the location card in the
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second signal, wherein the second signal car-
ries the identification information of the another
location card, wherein
the third signal carries the identification informa-
tion of the location card and the identification
information of the another location card.

23. The location card according to any one of claims 20
to 22, wherein the second signal is an ultrasonic
wave signal or electromagnetic wave signal.

24. The location card according to any one of claims 17
to 23, wherein the identification information compris-
es radio frequency identification or cell identification.

25. A device for positioning user equipment, wherein the
device is a reader, the reader is applied to a com-
munications system, the communications system
further comprises a location card and a signal trans-
mission point, and the reader comprises:

a signal receiving unit, configured to receive a
first signal sent by the location card, wherein the
first signal is generated by the location card ac-
cording to an uplink signal sent by user equip-
ment UE, and the first signal carries identifica-
tion information of the location card; and
a UE positioning unit, configured to determine a
location of the UE according to the first signal
received by the signal receiving unit and a loca-
tion of the location card.

26. The reader according to claim 25, wherein the UE
positioning unit is specifically configured to:

determine a first distance between the location
card and the UE according to a signal strength
of the first signal, and determine the location of
the UE according to the first distance and the
location of the location card; or
obtain the location of the location card according
to the first signal, and determine the location of
the UE according to the location of the location
card and a location of at least one location card
except the location card, wherein the at least
one location card is a location card that success-
fully detects the uplink signal of the UE and
sends, according to the uplink signal, a signal
to the reader; or
obtain the location of the location card according
to the first signal, and determine the location of
the UE according to a movement track of the UE
and the location of the location card.

27. The reader according to claim 25 or 26, further com-
prising:

a first sending unit, configured to send a notifi-

cation message to a network side device accord-
ing to a quantity of location cards that success-
fully detect the uplink signal and send, according
to the uplink signal, a signal to the reader, where-
in the notification message is used for instructing
the network side device to adjust a transmit pow-
er of the UE; or send, to a network side device,
the signal that is sent according to the uplink
signal and by the location card that successfully
detects the uplink signal, so that the network
side device adjusts a transmit power of the UE
according to the signal sent by the reader.

28. The reader according to any one of claims 25 to 27,
further comprising:

a location card positioning unit, configured to ob-
tain the location of the location card.

29. The reader according to claim 28, wherein the loca-
tion card positioning unit is specifically configured to:

send an indication signal, wherein the indication
signal is used for instructing another location
card to send a second signal;
receive a third signal sent by the location card,
wherein the third signal carries the identification
information of the location card and identification
information of the another location card, and the
third signal is generated by the location card ac-
cording to the second signal sent by the another
location card;
determine a relative distance between the loca-
tion card and the another location card accord-
ing to an arrival time of the third signal and a
sending time of the indication signal; and
determine the location of the location card ac-
cording to an actual distance between the an-
other location card and any location card except
the location card and the another location card.

30. The reader according to any one of claims 25 to 29,
wherein the reader further comprises:

a second sending unit, configured to send loca-
tion information of the UE determined by the UE
positioning unit to the network side device.

31. A device for positioning user equipment, wherein the
device is a network side device, and the network side
device comprises:

a receiving unit, configured to receive an uplink
signal sent by user equipment UE;
a channel information obtaining unit, configured
to determine channel information of the UE ac-
cording to the uplink signal received by the re-
ceiving unit, wherein the channel information
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comprises reference signal received power
RSRP or channel state information CSI; and
a UE positioning unit, configured to determine a
location of the UE according to the channel in-
formation of the UE obtained by the channel in-
formation obtaining unit and a preset corre-
spondence between channel information and lo-
cation information.

32. The network side device according to claim 31,
wherein the UE positioning unit is specifically con-
figured to:

receive location information of the UE sent by a
reader, wherein the location information is de-
termined by the reader according to a first signal
sent by a location card, and the first signal is
generated by the location card according to the
uplink signal sent by the UE; and
determine the location of the UE according to
the location information, the channel information
of the UE and the preset relationship between
channel information and location information.

33. A communications system, comprising: user equip-
ment UE, a first location card, a reader and a signal
transmission point, wherein
the first location card is configured to receive an up-
link signal sent by the UE, generate a first signal
according to the uplink signal, and send the first sig-
nal to the reader, wherein the first signal carries iden-
tification information of the first location card, and
the first signal is used for instructing the reader to
determine a location of the UE according to the first
signal and a location of the first location card; and
the reader is configured to receive the first signal
sent by the first location card, and determine the lo-
cation of the UE according to the first signal and the
location of the first location card.

34. The communications system according to claim 32,
further comprising a network side device, wherein
the network side device is specifically configured to:

receive the uplink signal sent by the UE, deter-
mine channel information of the UE according
to the uplink signal, and determine the location
of the UE according to the channel information
of the UE and a preset correspondence between
channel information and location information,
wherein the channel information comprises ref-
erence signal received power RSRP or channel
state information CSI; or
receive location information of the UE sent by
the reader, and determine the location of the UE
according to the location information, the chan-
nel information and a preset relationship be-
tween channel information and location informa-

tion.

35. The communications system according to claim 33
or 34, further comprising: a second location card,
wherein
the reader is further configured to send an indication
signal, wherein the indication signal is used for in-
structing a location card to send a signal;
the first location card is further configured to receive
the indication signal sent by the reader, and send a
second signal to the second location card;
the second location card is configured to receive the
second signal sent by the first location card, generate
a third signal according to the second signal, and
send the third signal to the reader; and
the reader is further configured to receive the third
signal sent by the second location card, determine
a relative distance between the first location card
and the second location card according to an arrival
time of the third signal and a sending time of the
indication signal, and determine the location of the
first location card according to an actual distance
between the first location card and any location card
except the second location card.
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