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POSITIONING INFORMATION
TRANSMISSION METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2021/070976, filed on Jan. 8, 2021,
the disclosure of which is hereby incorporated by reference
in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of wireless
communication technologies, and in particular, to a posi-
tioning information transmission method and apparatus.

BACKGROUND

[0003] Currently, positioning in a wireless communication
system may be implemented based on a location manage-
ment function (location management function, LMF) net-
work element of a core network. A base station may measure
an uplink relative time of arrival (uplink relative time of
arrival, UL RTOA) of a sounding reference signal (sounding
reference signal, SRS) of user equipment (user equipment,
UE), and report the uplink relative time of arrival to the
LMF. The LMF may select a reference base station, and
calculate an arrival latency difference between reference
signals between base stations and the reference base station.
The LMF may position the UE by using an arrival latency
difference between a plurality of groups of base stations and
the reference base station. However, positioning accuracy
usually depends on measurement accuracy of a time of
arrival (time of arrival, TOA), and the measurement accu-
racy of the TOA is limited by a transmission bandwidth of
the reference signal. However, in a 5G new radio (new radio,
NR) system, there is a large quantity of reduced capability
(reduced capability, REDCAP) terminal devices, for
example, an Internet of things terminal, a wearable device,
or a home smart terminal. Such a REDCAP terminal usually
does not have a large demand for data transmission. To
reduce energy consumption and improve a battery endur-
ance time, software and hardware complexity is limited, and
a system transmission bandwidth that can be processed is
small. Therefore, it is difficult to ensure positioning accuracy
of the REDCAP terminal.

SUMMARY

[0004] This application provides a positioning information
transmission method and apparatus, to improve positioning
accuracy.

[0005] According to a first aspect, a positioning informa-
tion transmission method is provided. The method may be
performed by a terminal device provided in embodiments of
this application, or may be performed by a chip having a
function similar to that of a terminal device. In the method,
the terminal device may receive first information from a
network device. The first information may be used to request
capability information of the terminal device. The terminal
device may send first capability information to the network
device. The first capability information may include capa-
bility information of sending a reference signal by the
terminal device based on a first bandwidth. The first band-
width herein is greater than a second bandwidth, the first
bandwidth may be used by the terminal device to send the
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reference signal, and the second bandwidth may be used by
the terminal device to receive and/or send communication
data.

[0006] Based on the solution, the terminal device has a
capability of sending a reference signal on the first band-
width. Because the first bandwidth is greater than the second
bandwidth, the terminal device may send the reference
signal based on the larger bandwidth, so that a constraint that
a bandwidth of the reference signal is limited by a bandwidth
of the communication data can be eliminated, and position-
ing accuracy of the terminal device can be improved. In
addition, because the terminal device may send the reference
signal based on the first bandwidth, and transmit the com-
munication data based on the second bandwidth, communi-
cation data transmission and reference signal transmission
can be decoupled, a more flexible network configuration can
be implemented, and a network capacity and a data trans-
mission rate of the terminal device can be improved.
[0007] In a possible implementation, the terminal device
may send second capability information to the network
device. The second capability information may include
capability information of sending a reference signal by the
terminal device based on the second bandwidth.

[0008] Based on the solution, the terminal device may
alternatively send the reference signal based on the second
bandwidth, and the network device may perform an adaptive
configuration based on current load and energy consumption
information of a user, so that energy consumption of the
terminal device can be reduced, system complexity can be
reduced, and an endurance time of the terminal device can
be increased. In addition, because the terminal device may
send reference signals based on the first bandwidth and the
second bandwidth, the terminal device may be flexibly
indicated to send a reference signal based on a larger
bandwidth and/or a smaller bandwidth, and a bandwidth for
sending the reference signal by the terminal device may be
indicated based on a positioning service requirement.
[0009] In a possible implementation, the terminal device
may send a switching time to the network device. The
switching time is a switching time between sending the
reference signal based on the first bandwidth and sending a
reference signal based on the second bandwidth by the
terminal device. The switching time may include a first
switching time and/or a second switching time. The first
switching time is a switching time in which the terminal
device switches from sending the reference signal based on
the first bandwidth to sending the reference signal based on
the second bandwidth, and the second switching time is a
switching time in which the terminal device switches from
sending the reference signal based on the second bandwidth
to sending the reference signal based on the first bandwidth.
[0010] Based on the solution, the terminal device may
report, to the network device, the switching time between
sending the reference signal based on the first bandwidth and
sending the reference signal based on the second bandwidth,
so that the network device can determine an appropriate
sending periodicity of a reference signal for the terminal
device based on the switching time. For example, when the
switching time is long, a long reference signal periodicity
may be determined for the terminal device, so that it can be
avoided that data transmission efficiency is reduced due to
frequent switching of the terminal device between the first
bandwidth and the second bandwidth, and energy consump-
tion of the terminal device can be reduced.
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[0011] In a possible implementation, the terminal device
may receive second information from a location server. The
second information may be used to request positioning
capability information of the terminal device. The terminal
device may send one or more of the first capability infor-
mation, the second capability information, and the switching
time to the location server.

[0012] Based on the solution, the terminal device may
report the positioning capability information of the terminal
device to the location server, so that the location server can
perform a subsequent positioning service operation based on
the positioning capability information reported by the ter-
minal device.

[0013] In a possible implementation, the terminal device
may receive first reference signal configuration information
from the network device. The first reference signal configu-
ration information may indicate the terminal device to send
the reference signal based on the first bandwidth. The
terminal device may send, based on the first reference signal
configuration information, the reference signal based on the
first bandwidth.

[0014] Based on the solution, the terminal device may
send the reference signal based on the first bandwidth, so
that a sending bandwidth of the reference signal can be
increased, to improve positioning accuracy of the terminal
device.

[0015] In a possible implementation, the terminal device
may receive second reference signal configuration informa-
tion from the network device. The second reference signal
configuration information may indicate the terminal device
to send the reference signal based on the second bandwidth.
The terminal device may send, based on the second refer-
ence signal configuration information, the reference signal
based on the second bandwidth.

[0016] Based on the solution, the terminal device may
alternatively send a reference signal based on an indication
of the network device and the second bandwidth. In addi-
tion, because the network device may indicate the terminal
device to send reference signals based on the first bandwidth
and the second bandwidth, more flexible resource schedul-
ing can be implemented, different positioning service
requirements can be met, accuracy can be improved, and a
balance between quality of service, a latency, power con-
sumption, and a data transmission capability can be imple-
mented.

[0017] According to a second aspect, an embodiment of
this application provides a positioning information transmis-
sion method. The method may be performed by a network
device, or may be performed by a chip having a function
similar to that of a network device. In the method, the
network device may send first information to a terminal
device. The first information may be used to request capa-
bility information of the terminal device. The network
device may receive first capability information from the
terminal device. The first capability information may
include capability information of sending a reference signal
by the terminal device based on a first bandwidth. The first
bandwidth is greater than a second bandwidth, the first
bandwidth herein is used by the terminal device to send the
reference signal, and the second bandwidth is used by the
terminal device to receive and/or send communication data.
[0018] Based on the solution, the terminal device may
report the capability information of the terminal device to
the network device. The terminal device has a capability of
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sending a reference signal on the first bandwidth. The
network device may indicate the terminal device to send the
reference signal based on the first bandwidth. Therefore, the
terminal device may send the reference signal based on the
larger bandwidth. Because the first bandwidth is greater than
the second bandwidth, positioning accuracy of the terminal
device can be improved.

[0019] In a possible implementation, the network device
may receive second capability information from the terminal
device. The second capability information may include
capability information of sending a reference signal by the
terminal device based on the second bandwidth.

[0020] Based on the solution, the terminal device also has
a capability of sending a reference signal based on the
second bandwidth. Therefore, the network device may alter-
natively indicate the terminal device to send the reference
signal on the second bandwidth. Because the second band-
width is smaller, energy consumption of the terminal device
can be reduced. In addition, the network device may alter-
natively indicate the terminal device to send reference
signals based on the first bandwidth and the second band-
width. Therefore, the terminal device may be flexibly indi-
cated to send a reference signal based on a larger bandwidth
and/or a smaller bandwidth, and a bandwidth for sending the
reference signal by the terminal device may be indicated
based on a positioning service requirement.

[0021] In a possible implementation, the network device
may receive a switching time from the terminal device. The
switching time herein is a switching time between sending
the reference signal based on the first bandwidth and sending
a reference signal based on the second bandwidth by the
terminal device. The switching time may include a first
switching time and/or a second switching time. The first
switching time is a switching time in which the terminal
device switches from sending the reference signal based on
the first bandwidth to sending the reference signal based on
the second bandwidth, and the second switching time is a
switching time in which the terminal device switches from
sending the reference signal based on the second bandwidth
to sending the reference signal based on the first bandwidth.
[0022] Based on the solution, the terminal device may
report the switching time between sending the reference
signal based on the first bandwidth and sending the reference
signal based on the second bandwidth, so that the network
device can determine an appropriate sending bandwidth and
an appropriate sending periodicity of a reference signal for
the terminal device based on the switching time.

[0023] In a possible implementation, the network device
may receive third information from a location server. The
third information may be used to request the network device
to report reference signal configuration information deter-
mined for the terminal device.

[0024] Based on the solution, the network device may
report, to the location server, the reference signal configu-
ration information determined for the terminal device, so
that the location server performs a subsequent positioning
operation.

[0025] Ina possible implementation, the third information
may further include indication information. The indication
information may indicate the network device to determine
first reference signal configuration information for the ter-
minal device, and the first reference signal configuration
information may indicate the terminal device to send the
reference signal based on the first bandwidth. Alternatively,
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the indication information may indicate the network device
to determine second reference signal configuration informa-
tion for the terminal device, and the second reference signal
configuration information indicates the terminal device to
send the reference signal based on the second bandwidth.
Alternatively, the indication information may indicate the
network device to determine first reference signal configu-
ration information and second reference signal configuration
information for the terminal device. The first reference
signal configuration information may indicate the terminal
device to send the reference signal based on the first band-
width, and the second reference signal configuration infor-
mation may indicate the terminal device to send the refer-
ence signal based on the second bandwidth.

[0026] Based on the solution, the location server may
recommend configuration information of the terminal device
to the network device based on positioning capability infor-
mation of the terminal device and a positioning service
requirement.

[0027] In a possible implementation, the network device
may send the first reference signal configuration information
to the terminal device. The first reference signal configura-
tion information may indicate the terminal device to send the
reference signal based on the first bandwidth.

[0028] Based on the solution, the network device may
indicate the terminal device to send the reference signal
based on the first bandwidth, so that a sending bandwidth of
the reference signal can be increased, and positioning accu-
racy can be improved.

[0029] In a possible implementation, the network device
may send the second reference signal configuration infor-
mation to the terminal device. The second reference signal
configuration information may indicate the terminal device
to send the reference signal based on the second bandwidth.
[0030] Based on the solution, the network device may
alternatively indicate the terminal device to send the refer-
ence signal based on the second bandwidth, so that energy
consumption of the terminal device can be reduced. In
addition, the network device may alternatively indicate the
terminal device to send reference signals based on the first
bandwidth and the second bandwidth, so that a flexible
network configuration can be implemented, different posi-
tioning service requirements can be met, and positioning
service quality can be improved, without affecting power
consumption and data transmission efficiency of the terminal
device.

[0031] According to a third aspect, a positioning informa-
tion transmission method is provided. The method may be
performed by a location server, or may be performed by a
chip having a function similar to that of a location server.
The location server in this embodiment of this application
may be a location management function (location manage-
ment function, LMF) network element. In the method, the
location server may receive location request information,
where location request information may be used to request
location information of a terminal device. The location
server may send second information, where the second
information is used to request positioning capability infor-
mation of the terminal device. The location server may
receive first capability information from the terminal device.
The first capability information may include capability
information of sending a reference signal by the terminal
device based on a first bandwidth. The first bandwidth is
greater than a second bandwidth, the first bandwidth herein
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is used by the terminal device to send the reference signal,
and the second bandwidth is used by the terminal device to
receive and/or send communication data.

[0032] Based on the solution, the location server can sense
the positioning capability information of the terminal, and
can flexibly recommend/indicate/configure reference signal
resources based on different bandwidths. In addition, the
terminal device has a capability of sending a reference signal
on the first bandwidth. The first bandwidth is greater than the
second bandwidth. Therefore, when the terminal device
sends the reference signal based on the larger bandwidth,
positioning accuracy of the terminal device can be
improved. When the terminal device sends the reference
signal based on the smaller bandwidth, system complexity
can be reduced, resource usage can be reduced, network
efficiency can be improved, and an endurance capability can
be improved. In addition, because the terminal device may
send the reference signal based on the first bandwidth, and
transmit the communication data based on the second band-
width, positioning resource overheads can be reduced, and a
network capacity and a data throughput rate of the terminal
device can be improved.

[0033] In a possible implementation, the location server
may receive second capability information from the terminal
device. The second capability information includes capabil-
ity information of receiving/sending a reference signal by
the terminal device based on the second bandwidth.

[0034] Based on the solution, the terminal device may
alternatively send the reference signal based on the second
bandwidth. Because the second bandwidth is less than the
first bandwidth, a bandwidth for sending the reference signal
is smaller, so that energy consumption of the terminal device
can be reduced, and system complexity can also be reduced.
In addition, because the terminal device may send reference
signals based on the first bandwidth and the second band-
width, the terminal device may be flexibly indicated to send
a reference signal based on a larger bandwidth and/or a
smaller bandwidth, and a bandwidth for sending the refer-
ence signal by the terminal device may be indicated based on
a positioning service requirement.

[0035] In a possible implementation, the location server
receives a switching time from the terminal device. The
switching time is a switching time between sending the
reference signal based on the first bandwidth and sending a
reference signal based on the second bandwidth by the
terminal device. The switching time includes a first switch-
ing time and/or a second switching time. The first switching
time is a switching time in which the terminal device
switches from sending the reference signal based on the first
bandwidth to sending the reference signal based on the
second bandwidth, and the second switching time is a
switching time in which the terminal device switches from
sending the reference signal based on the second bandwidth
to sending the reference signal based on the first bandwidth.

[0036] Based on the solution, the location server may
determine the switching time between sending the reference
signal based on the first bandwidth and sending the reference
signal based on the second bandwidth by the terminal
device, and may recommend that the network device deter-
mines an appropriate sending periodicity of a reference
signal for the terminal device.

[0037] In a possible implementation, the location server
sends third information to a network device, where the third
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information is used to request the network device to report
reference signal configuration information determined for
the terminal device.

[0038] Based on the solution, the location server may
request the network device to report reference signal con-
figuration information determined for the terminal device, so
as to perform a sub sequent positioning service operation.

[0039] In a possible implementation, the third information
further includes indication information. The indication
information indicates the network device to determine first
reference signal configuration information for the terminal
device, and the first reference signal configuration informa-
tion indicates the terminal device to send the reference
signal based on the first bandwidth. Alternatively, the indi-
cation information indicates the network device to determine
second reference signal configuration information for the
terminal device, and the second reference signal configura-
tion information indicates the terminal device to send the
reference signal based on the second bandwidth. Alterna-
tively, the indication information indicates the network
device to determine first reference signal configuration
information and second reference signal configuration infor-
mation for the terminal device. The first reference signal
configuration information indicates the terminal device to
send the reference signal based on the first bandwidth, and
the second reference signal configuration information indi-
cates the terminal device to send the reference signal based
on the second bandwidth.

[0040] Based on the solution, the location server may
recommend configuration information of the terminal device
to the network device based on positioning capability infor-
mation of the terminal device and a positioning service
requirement.

[0041] According to a fourth aspect, an embodiment of
this application provides a positioning information transmis-
sion method. The method may be performed by a terminal
device, or may be performed by a chip having a function
similar to that of a terminal device. In the method, the
terminal device may receive fourth information from a
network device, where the fourth information may be used
to request capability information of the terminal device. The
terminal device may send third capability information to the
network device. The third capability information includes
capability information of receiving a reference signal by the
terminal device based on a third bandwidth. The third
bandwidth is greater than a fourth bandwidth, the fourth
bandwidth herein is used by the terminal device to receive
the reference signal, and the fourth bandwidth is used by the
terminal device to receive and/or send communication data.

[0042] Based on the solution, the terminal device has a
capability of receiving the reference signal based on the
third bandwidth. Because the third bandwidth is greater than
the fourth bandwidth, the terminal device may receive the
reference signal based on the larger bandwidth, so that
positioning accuracy can be improved. In addition, because
the terminal device may receive the reference signal based
on the third bandwidth, and transmit the communication
data based on the fourth bandwidth, a reference signal
receiving capability and a data communication capability
can be decoupled, a more flexible network resource con-
figuration can be implemented, positioning resource over-
heads can be reduced, and a network capacity and a data
transmission rate of the terminal device can be improved.

Nov. 2, 2023

[0043] In a possible implementation, the terminal device
sends fourth capability information to the network device.
The fourth capability information includes capability infor-
mation of receiving a reference signal by the terminal device
based on the fourth bandwidth.

[0044] Based on the solution, the terminal device may
alternatively receive the reference signal based on the fourth
bandwidth. Because the second bandwidth is less than the
first bandwidth, a bandwidth for receiving the reference
signal is smaller, so that energy consumption of the terminal
device can be reduced, system complexity can be reduced,
and an endurance time of the terminal device can be
increased. In addition, because the terminal device may
receive reference signals based on the third bandwidth and
the fourth bandwidth, the terminal device may be flexibly
indicated to receive a reference signal based on a larger
bandwidth and/or a smaller bandwidth, and a bandwidth for
receiving the reference signal by the terminal device may be
indicated based on a positioning service requirement.
[0045] In a possible implementation, the terminal device
sends a switching time to the network device. The switching
time herein is a switching time between receiving the
reference signal based on the third bandwidth and receiving
a reference signal based on the fourth bandwidth by the
terminal device. The switching time includes a third switch-
ing time and/or a fourth switching time. The third switching
time is a switching time in which the terminal device
switches from receiving the reference signal based on the
third bandwidth to receiving the reference signal based on
the fourth bandwidth, and the fourth switching time is a
switching time in which the terminal device switches from
receiving the reference signal based on the fourth bandwidth
to receiving the reference signal based on the third band-
width.

[0046] Based on the solution, the terminal device may
report, to the network device, the switching time between
receiving the reference signal based on the third bandwidth
and receiving the reference signal based on the fourth
bandwidth, so that the network device can determine an
appropriate receiving periodicity of the reference signal and
an appropriate reporting periodicity of measurement infor-
mation of a reference signal for the terminal device based on
the switching time. For example, when the switching time is
long, a long measurement information reporting periodicity
may be configured, to avoid that data communication effi-
ciency is reduced due to frequent radio frequency link
switching of the terminal device.

[0047] In a possible implementation, the terminal device
receives fifth information from a location server, where the
fifth information is used to request positioning capability
information of the terminal device. The terminal device
sends one or more of the third capability information, the
fourth capability information, and the switching time to the
location server.

[0048] Based on the solution, the terminal device may
report the positioning capability information of the terminal
device to the location server, so that the location server can
perform a subsequent positioning service operation based on
the positioning capability information reported by the ter-
minal device.

[0049] In a possible implementation, the terminal device
receives third reference signal resource configuration infor-
mation from the location server, where the third reference
signal resource configuration information indicates the ter-
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minal device to receive the reference signal based on the
third bandwidth and/or the fourth bandwidth. The terminal
device receives, based on the third reference signal resource
configuration information, the reference signal based on the
third bandwidth and/or the fourth bandwidth.

[0050] Based on the solution, the terminal device may
receive the reference signal based on the third bandwidth
and/or the fourth bandwidth, so that positioning accuracy
can be improved, and different positioning service quality
requirements, such as a latency, accuracy, and power con-
sumption, can also be met. In addition, receiving the refer-
ence signal based on the third bandwidth may also reduce
positioning resource overheads of a network.

[0051] According to a fifth aspect, a positioning informa-
tion transmission method is provided. The method may be
performed by a network device, or may be performed by a
chip having a function similar to that of a network device.
In the method, the network device sends fourth information
to a terminal device, where the fourth information is used to
request capability information of the terminal device. The
network device receives third capability information from
the terminal device. The third capability information
includes capability information of receiving a reference
signal by the terminal device based on a third bandwidth.
The third bandwidth is greater than a fourth bandwidth, the
third bandwidth is used to receive the reference signal, and
the fourth bandwidth is used by the terminal device to
receive and/or send communication data.

[0052] Based on the solution, the terminal device has a
capability of receiving the reference signal based on the
third bandwidth. Because the third bandwidth is greater than
the fourth bandwidth, the terminal device may receive the
reference signal based on the larger bandwidth, so that
positioning accuracy can be improved. Different bandwidth
capabilities can improve a network design and resource
scheduling flexibility and implement better network perfor-
mance.

[0053] In a possible implementation, the network device
receives fourth capability information from the terminal
device. The fourth capability information includes capability
information of receiving a reference signal by the terminal
device based on the fourth bandwidth.

[0054] Based on the solution, the terminal device may
alternatively receive the reference signal based on the fourth
bandwidth. Because the second bandwidth is less than the
first bandwidth, a bandwidth for receiving the reference
signal is smaller, so that energy consumption of the terminal
device can be reduced, and system complexity can also be
reduced. In addition, because the terminal device may
receive reference signals based on the third bandwidth and
the fourth bandwidth, the terminal device may be flexibly
indicated to receive a reference signal based on a larger
bandwidth and/or a smaller bandwidth, and a bandwidth for
receiving the reference signal by the terminal device may be
indicated based on a positioning service requirement.
[0055] In a possible implementation, the network device
receives a switching time from the terminal device. The
switching time herein is a switching time between receiving
the reference signal based on the third bandwidth and
receiving a reference signal based on the fourth bandwidth
by the terminal device. The switching time includes a third
switching time and/or a fourth switching time. The third
switching time is a switching time in which the terminal
device switches from receiving the reference signal based on
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the third bandwidth to receiving the reference signal based
on the fourth bandwidth, and the fourth switching time is a
switching time in which the terminal device switches from
receiving the reference signal based on the fourth bandwidth
to receiving the reference signal based on the third band-
width.

[0056] Based on the solution, the terminal device may
report, to the network device, the switching time between
receiving the reference signal based on the third bandwidth
and receiving the reference signal based on the fourth
bandwidth. The switching time may be used as a basis for
the network device to schedule a resource, and an appro-
priate receiving periodicity of a reference signal may be
determined for the terminal device based on the switching
time. For example, when the switching time is long, switch-
ing needs to be minimized to avoid affecting data transmis-
sion efficiency. When the switching time is short, a short
periodicity may be configured, to receive the reference
signal based on the third bandwidth, to improve positioning
accuracy.

[0057] In a possible implementation, the network device
receives sixth information from a location server, where the
sixth information is used to request the network device to
report reference signal resource configuration information.
The network device sends third reference signal resource
configuration information to the location server, where the
third reference signal resource configuration information
indicates the terminal device to receive the reference signal
based on the third bandwidth and/or the fourth bandwidth.
[0058] Based on the solution, the network device may
send the third reference signal resource configuration infor-
mation to the location server, and the location server may
indicate the terminal device to receive the reference signal
based on the third bandwidth and/or the fourth bandwidth, so
that positioning accuracy can be improved, and different
positioning service requirements can also be met, thereby
improving positioning service quality.

[0059] According to a sixth aspect, a positioning informa-
tion transmission method is provided. The method may be
performed by a location server or a chip having a function
similar to that of a location server. The location server
provided in this embodiment of this application may be an
LMF. In the method, the location server receives location
request information, where location request information is
used to request location information of a terminal device.
The location server may send fifth information, where the
fifth information is used to request positioning capability
information of the terminal device. The location server
receives third capability information from the terminal
device. The third capability information includes capability
information of receiving a reference signal by the terminal
device based on a third bandwidth. The third bandwidth is
greater than a fourth bandwidth, the fourth bandwidth is only
used by the terminal device to receive the reference signal,
and the fourth bandwidth is used by the terminal device to
receive and send communication data.

[0060] Based on the solution, the terminal device has a
capability of receiving the reference signal based on the
third bandwidth. Because the third bandwidth is greater than
the fourth bandwidth, the terminal device may receive the
reference signal based on the larger bandwidth, so that
positioning accuracy can be improved. In addition, because
the terminal device may receive the reference signal based
on the third bandwidth, and transmit the communication
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data based on the fourth bandwidth, a communication func-
tion and a positioning function are decoupled, flexible
resource scheduling is implemented, and a network capacity
and a data throughput rate of the terminal device are
improved.

[0061] In a possible implementation, the location server
receives fourth capability information from the terminal
device. The fourth capability information includes capability
information of receiving a reference signal by the terminal
device based on the fourth bandwidth.

[0062] Based on the solution, the terminal device may
alternatively receive the reference signal based on the fourth
bandwidth. Because the fourth bandwidth is less than the
third bandwidth, a bandwidth for receiving the reference
signal is smaller. When power consumption of the terminal
device is limited, the terminal device may receive the
reference signal by using the fourth bandwidth, so that
energy consumption of the terminal device can be reduced,
and system complexity can also be reduced. In addition,
because the terminal device may receive reference signals
based on the third bandwidth and the fourth bandwidth, the
terminal device may be flexibly indicated to receive a
reference signal based on a larger bandwidth and/or a
smaller bandwidth, and a bandwidth for receiving the ref-
erence signal by the terminal device may be indicated based
on a positioning service requirement.

[0063] In a possible implementation, the location server
receives a switching time from the terminal device. The
switching time herein is a switching time between receiving
the reference signal based on the third bandwidth and
receiving a reference signal based on the fourth bandwidth
by the terminal device. The switching time includes a third
switching time and/or a fourth switching time. The third
switching time is a switching time in which the terminal
device switches from receiving the reference signal based on
the third bandwidth to receiving the reference signal based
on the fourth bandwidth, and the fourth switching time is a
switching time in which the terminal device switches from
receiving the reference signal based on the fourth bandwidth
to receiving the reference signal based on the third band-
width.

[0064] Based on the solution, the terminal device may
report, to the network device, the switching time between
receiving the reference signal based on the third bandwidth
and receiving the reference signal based on the fourth
bandwidth. The switching time may be used as a basis for
the network device to schedule a resource, and an appro-
priate receiving periodicity of a reference signal may be
determined for the terminal device based on the switching
time.

[0065] In a possible implementation, the location server
sends sixth information to the network device, where the
sixth information is used to request the network device to
report third reference signal resource configuration informa-
tion. The location server receives the third reference signal
resource configuration information from the network device,
where the third reference signal resource configuration
information indicates the terminal device to receive the
reference signal based on the third bandwidth and/or the
fourth bandwidth. The location server sends the third refer-
ence signal resource configuration information to the termi-
nal device.

[0066] Based on the solution, the location server may
indicate, based on the third reference signal resource con-
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figuration information reported by the network device, the
terminal device to receive the reference signal based on the
third bandwidth and/or the fourth bandwidth, so that posi-
tioning accuracy can be improved, and different positioning
service requirements can also be met, thereby improving
positioning service quality.

[0067] According to a seventh aspect, a communication
apparatus is provided. The apparatus may include modules/
units configured to perform the first aspect and the possible
implementations of the first aspect, or may include modules/
units configured to perform the second aspect and the
possible implementations of the second aspect, or may
include modules/units configured to perform the third aspect
and the possible implementations of the third aspect, or may
include modules/units configured to perform the fourth
aspect and the possible implementations of the fourth aspect,
or may include modules/units configured to perform the fifth
aspect and the possible implementations of the fifth aspect,
or may include modules/units configured to perform the
sixth aspect and the possible implementations of the sixth
aspect. For example, a processing unit and a communication
unit are included.

[0068] For example, when the apparatus is configured to
perform the first aspect and the possible implementations of
the first aspect, the communication unit is configured to
receive first information from a network device, where the
first information is used to request capability context infor-
mation of the communication apparatus; the processing unit
is configured to determine first capability information,
where the first capability information includes capability
information of sending a reference signal by the communi-
cation apparatus based on a first bandwidth, the first band-
width is greater than a second bandwidth, the first bandwidth
is used by the communication apparatus to send the refer-
ence signal, and the second bandwidth is used by the
communication apparatus to receive and send communica-
tion data; and the communication unit is further configured
to send the first capability information to the network device.
[0069] Ina possible implementation, the processing unit is
further configured to determine second capability informa-
tion, where the second capability information includes capa-
bility information of sending a reference signal by the
communication apparatus based on the second bandwidth;
and the communication unit is further configured to send the
second capability information to the network device.
[0070] Inapossible implementation, the processing unit is
further configured to determine a switching time, where the
switching time is a switching time between sending the
reference signal based on the first bandwidth and sending the
reference signal based on the second bandwidth by the
communication apparatus, the switching time includes a first
switching time and/or a second switching time, the first
switching time is a switching time in which the communi-
cation apparatus switches from sending the reference signal
based on the first bandwidth to sending the reference signal
based on the second bandwidth, and the second switching
time is a switching time in which the communication
apparatus switches from sending the reference signal based
on the second bandwidth to sending the reference signal
based on the first bandwidth; and the communication unit is
further configured to send the switching time to the network
device.

[0071] In a possible implementation, the communication
unit is further configured to: receive second information
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from a location server, where the second information is used
to request positioning capability information of the commu-
nication apparatus; and send one or more of the first capa-
bility information, the second capability information, and
the switching time to the location server.

[0072] In a possible implementation, the communication
unit is further configured to: receive first reference signal
configuration information from the network device, where
the first reference signal configuration information indicates
the communication apparatus to send the reference signal
based on the first bandwidth; and send, based on the first
reference signal configuration information, the reference
signal based on the first bandwidth.

[0073] In a possible implementation, the communication
unit is further configured to: receive second reference signal
configuration information from the network device, where
the second reference signal configuration information indi-
cates the communication apparatus to send the reference
signal based on the second bandwidth; and send, based on
the second reference signal configuration information, the
reference signal based on the second bandwidth.

[0074] For example, when the apparatus is configured to
perform the second aspect and the possible implementations
of the second aspect, the processing unit is configured to
generate first information, where the first information is used
to request capability context information of a terminal
device; the communication unit is configured to send the
first information to the terminal device; and the communi-
cation unit is further configured to receive first capability
information from the terminal device, where the first capa-
bility information includes capability information of sending
a reference signal by the terminal device based on a first
bandwidth, the first bandwidth is greater than a second
bandwidth, the first bandwidth is used by the terminal device
to send the reference signal, and the second bandwidth is
used by the terminal device to receive and send communi-
cation data.

[0075] In a possible implementation, the communication
unit is further configured to receive second capability infor-
mation from the terminal device, where the second capabil-
ity information includes capability information of sending a
reference signal by the terminal device based on the second
bandwidth.

[0076] In a possible implementation, the communication
unit is further configured to receive a switching time from
the terminal device, where the switching time is a switching
time between sending the reference signal based on the first
bandwidth and sending a reference signal based on the
second bandwidth by the terminal device. The switching
time includes a first switching time and/or a second switch-
ing time, the first switching time is a switching time in which
the terminal device switches from sending the reference
signal based on the first bandwidth to sending the reference
signal based on the second bandwidth, and the second
switching time is a switching time in which the terminal
device switches from sending the reference signal based on
the second bandwidth to sending the reference signal based
on the first bandwidth.

[0077] In a possible implementation, the communication
unit is further configured to receive third information from
a location server, where the third information is used to
request the communication apparatus to report reference
signal configuration information determined for the terminal
device.
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[0078] In a possible implementation, the third information
further includes indication information. The indication
information indicates the communication apparatus to deter-
mine first reference signal configuration information for the
terminal device, and the first reference signal configuration
information indicates the terminal device to send the refer-
ence signal based on the first bandwidth. Alternatively, the
indication information indicates the communication appa-
ratus to determine second reference signal configuration
information for the terminal device, and the second refer-
ence signal configuration information indicates the terminal
device to send the reference signal based on the second
bandwidth. Alternatively, the indication information indi-
cates the communication apparatus to determine first refer-
ence signal configuration information and second reference
signal configuration information for the terminal device, the
first reference signal configuration information indicates the
terminal device to send the reference signal based on the first
bandwidth, and the second reference signal configuration
information indicates the terminal device to send the refer-
ence signal based on the second bandwidth.

[0079] In a possible implementation, the communication
unit is further configured to send the first reference signal
configuration information to the terminal device, where the
second reference signal configuration information indicates
the terminal device to send the reference signal based on the
first bandwidth.

[0080] In a possible implementation, the communication
unit is further configured to send the second reference signal
configuration information to the terminal device, where the
second reference signal configuration information indicates
the terminal device to send the reference signal based on the
second bandwidth.

[0081] For example, when the apparatus is configured to
perform the third aspect and the possible implementations of
the third aspect, the communication unit is configured to
receive location request information, where the location
request information is used to request location information
of a terminal device; the processing unit is configured to
generate second information, where the second information
is used to request positioning capability information of the
terminal device; the communication unit is further config-
ured to send the second information; and the communication
unit is further configured to receive first capability informa-
tion from the terminal device, where the first capability
information includes capability information of sending a
reference signal by the terminal device based on a first
bandwidth, the first bandwidth is greater than a second
bandwidth, the first bandwidth is used by the terminal device
to send the reference signal, and the second bandwidth is
used by the terminal device to receive and send communi-
cation data.

[0082] In a possible implementation, the communication
unit is further configured to receive second capability infor-
mation from the terminal device, where the second capabil-
ity information includes capability information of sending a
reference signal by the terminal device based on the second
bandwidth.

[0083] In a possible implementation, the communication
unit is further configured to receive a switching time from
the terminal device, where the switching time is a switching
time between sending the reference signal based on the first
bandwidth and sending a reference signal based on the
second bandwidth by the terminal device. The switching
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time includes a first switching time and/or a second switch-
ing time, the first switching time is a switching time in which
the terminal device switches from sending the reference
signal based on the first bandwidth to sending the reference
signal based on the second bandwidth, and the second
switching time is a switching time in which the terminal
device switches from sending the reference signal based on
the second bandwidth to sending the reference signal based
on the first bandwidth.

[0084] In a possible implementation, the communication
unit is further configured to send third information to a
network device, where the third information is used to
request the network device to report reference signal con-
figuration information determined for the terminal device.

[0085] In a possible implementation, the third information
further includes indication information. The indication
information indicates the network device to determine first
reference signal configuration information for the terminal
device, and the first reference signal configuration informa-
tion indicates the terminal device to send the reference
signal based on the first bandwidth. Alternatively, the indi-
cation information indicates the network device to determine
second reference signal configuration information for the
terminal device, and the second reference signal configura-
tion information indicates the terminal device to send the
reference signal based on the second bandwidth. Alterna-
tively, the indication information indicates the network
device to determine first reference signal configuration
information and second reference signal configuration infor-
mation for the terminal device, the first reference signal
configuration information indicates the terminal device to
send the reference signal based on the first bandwidth, and
the second reference signal configuration information indi-
cates the terminal device to send the reference signal based
on the second bandwidth.

[0086] For example, when the apparatus is configured to
perform the fourth aspect and the possible implementations
of' the fourth aspect, the communication unit is configured to
receive fourth information from a network device, where the
fourth information is used to request capability context
information of the communication apparatus; the processing
unit is configured to determine third capability information,
where the third capability information includes capability
information of receiving a reference signal by the commu-
nication apparatus based on a third bandwidth, the third
bandwidth is greater than a fourth bandwidth, the fourth
bandwidth is used by the communication apparatus to
receive the reference signal, and the fourth bandwidth is
used by the communication apparatus to receive and send
communication data; and the communication unit is further
configured to send the third capability information to the
network device.

[0087] Inapossible implementation, the processing unit is
further configured to determine fourth capability informa-
tion, where the fourth capability information includes capa-
bility information of receiving a reference signal by the
communication apparatus based on the fourth bandwidth;
and the communication unit is further configured to send the
fourth capability information to the network device.

[0088] Inapossible implementation, the processing unit is
further configured to determine a switching time, where the
switching time is a switching time between receiving the
reference signal based on the third bandwidth and receiving
a reference signal based on the fourth bandwidth by the
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communication apparatus, the switching time includes a
third switching time and/or a fourth switching time, the third
switching time is a switching time in which the communi-
cation apparatus switches from receiving the reference sig-
nal based on the third bandwidth to receiving the reference
signal based on the fourth bandwidth, and the fourth switch-
ing time is a switching time in which the communication
apparatus switches from receiving the reference signal based
on the fourth bandwidth to receiving the reference signal
based on the third bandwidth; and the communication unit is
further configured to send the switching time to the network
device.

[0089] In a possible implementation, the communication
unit is further configured to: receive fifth information from
a location server, where the fifth information is used to
request positioning capability information of the communi-
cation apparatus; and send one or more of the third capa-
bility information, the fourth capability information, and the
switching time to the location server.

[0090] In a possible implementation, the communication
unit is further configured to: receive third reference signal
resource configuration information from a location server,
where the third reference signal resource configuration
information indicates the communication apparatus to
receive the reference signal based on the third bandwidth
and/or the fourth bandwidth; and receive, based on the third
reference signal resource configuration information, the
reference signal based on the third bandwidth and/or the
fourth bandwidth.

[0091] For example, when the apparatus is configured to
perform the fifth aspect and the possible implementations of
the fifth aspect, the processing unit is configured to generate
fourth information, where the fourth information is used to
request capability context information of a terminal device;
the communication unit is configured to send the fourth
information to the terminal device; and the communication
unit is further configured to receive third capability infor-
mation from the terminal device, where the third capability
information includes capability information of receiving a
reference signal by the terminal device based on a third
bandwidth, the third bandwidth is greater than a fourth
bandwidth, the third bandwidth is used to receive the ref-
erence signal, and the fourth bandwidth is used by the
terminal device to receive and send communication data.

[0092] In a possible implementation, the communication
unit is further configured to receive fourth capability infor-
mation from the terminal device, where the fourth capability
information includes capability information of receiving a
reference signal by the terminal device based on the fourth
bandwidth.

[0093] In a possible implementation, the communication
unit is further configured to receive a switching time from
the terminal device, where the switching time is a switching
time between receiving the reference signal based on the
third bandwidth and receiving a reference signal based on
the fourth bandwidth by the terminal device. The switching
time includes a third switching time and/or a fourth switch-
ing time, the third switching time is a switching time in
which the terminal device switches from receiving the
reference signal based on the third bandwidth to receiving
the reference signal based on the fourth bandwidth, and the
fourth switching time is a switching time in which the
terminal device switches from receiving the reference signal
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based on the fourth bandwidth to receiving the reference
signal based on the third bandwidth.

[0094] In a possible implementation, the communication
unit is further configured to: receive sixth information from
a location server, where the sixth information is used to
request the communication apparatus to report reference
signal resource configuration information determined for the
terminal device; and send third reference signal resource
configuration information to the location server, where the
third reference signal resource configuration information
indicates the terminal device to receive the reference signal
based on the third bandwidth and/or the fourth bandwidth.
[0095] For example, when the apparatus is configured to
perform the sixth aspect and the possible implementations of
the sixth aspect, the communication unit is configured to
receive location request information, where the location
request information is used to request location information
of a terminal device; the processing unit is configured to
generate fifth information, where the fifth information is
used to request positioning capability information of the
terminal device; the communication unit is further config-
ured to send the fifth information; and the communication
unit is further configured to receive third capability infor-
mation from the terminal device, where the third capability
information includes capability information of receiving a
reference signal by the terminal device based on a third
bandwidth, the third bandwidth is greater than a fourth
bandwidth, the fourth bandwidth is only used by the terminal
device to receive the reference signal, and the fourth band-
width is used by the terminal device to receive and send
communication data.

[0096] In a possible implementation, the communication
unit is further configured to receive fourth capability infor-
mation from the terminal device, where the fourth capability
information includes capability information of receiving the
reference signal by the terminal device based on the fourth
bandwidth.

[0097] In a possible implementation, the communication
unit is further configured to receive a switching time from
the terminal device, where the switching time is a switching
time between receiving the reference signal based on the
third bandwidth and receiving a reference signal based on
the fourth bandwidth by the terminal device. The switching
time includes a third switching time and/or a fourth switch-
ing time, the third switching time is a switching time in
which the terminal device switches from receiving the
reference signal based on the third bandwidth to receiving
the reference signal based on the fourth bandwidth, and the
fourth switching time is a switching time in which the
terminal device switches from receiving the reference signal
based on the fourth bandwidth to receiving the reference
signal based on the third bandwidth.

[0098] In a possible implementation, the communication
unit is further configured to: send sixth information to a
network device, where the sixth information is used to
request the network device to report third reference signal
resource configuration information; receive the third refer-
ence signal resource configuration information from the
network device, where the third reference signal resource
configuration information indicates the terminal device to
receive the reference signal based on the third bandwidth
and/or the fourth bandwidth; and send the third reference
signal resource configuration information to the terminal
device.
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[0099] According to an eighth aspect, a chip is provided.
The chip includes a logic circuit and a communication
interface.

[0100] In a design, the communication interface may be
configured to input first information of a terminal device.
The logic circuit may be configured to determine first
capability information based on the first information. The
communication interface may be further configured to out-
put the first capability information.

[0101] In a design, the logic circuit may be configured to
determine first information. The communication interface
may be configured to output the first information and input
first capability information of a terminal device.

[0102] In a design, the communication interface is con-
figured to input location request information. The logic
circuit may be configured to determine second information
based on the location request information. The communica-
tion interface may be further configured to output the second
information and input first capability information of a ter-
minal device.

[0103] In a design, the communication interface may be
configured to input fourth information. The logic circuit may
be configured to determine third capability information
based on the fourth information. The communication inter-
face is further configured to output the third capability
information.

[0104] In a design, the logic circuit may be configured to
determine fourth information. The communication interface
may be configured to output the fourth information and input
third capability information of a terminal device.

[0105] In a design, the communication interface is con-
figured to input location request information. The logic
circuit may be configured to determine fifth information
based on the location request information. The communica-
tion interface is further configured to output the fifth infor-
mation and input third capability information of a terminal
device.

[0106] According to a ninth aspect, a communication
apparatus is provided. The apparatus may include a proces-
sor and a transceiver. The transceiver may be configured to
perform a communication operation in the foregoing aspects
and the possible implementations of the foregoing aspects,
and the processor may be configured to perform an operation
other than the communication operation in the foregoing
aspects and the possible implementations of the foregoing
aspects.

[0107] In a possible implementation, the communication
apparatus may further include a memory. The memory may
be located inside the apparatus, or may be located outside
the apparatus and connected to the apparatus.

[0108] In a possible implementation, the memory may be
integrated with the processor.

[0109] According to a tenth aspect, a communication
system is provided. The system may include the foregoing at
least one location server and at least one network device.
[0110] According to an eleventh aspect, a computer-read-
able storage medium is provided. The computer-readable
storage medium stores instructions. When the instructions
are run on a computer, the computer is enabled to perform
the foregoing aspects and the possible implementations of
the foregoing aspects.

[0111] According to a twelfth aspect, this application
provides a computer program product storing instructions.
When the computer program product runs on a computer, the
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computer is enabled to perform the foregoing aspects and
the possible implementations of the foregoing aspects.
[0112] In addition, for beneficial effect of the seventh
aspect to the twelfth aspect, refer to the beneficial effect
shown in the first aspect and the sixth aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0113] FIG. 1 is a communication system to which a
positioning information transmission method is applicable
according to an embodiment of this application;

[0114] FIG. 2 is a schematic diagram of a first bandwidth
and a second bandwidth according to an embodiment of this
application;

[0115] FIG. 3 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application;

[0116] FIG. 4A is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application;

[0117] FIG. 4B is a schematic diagram of a scenario of a
positioning information transmission method according to
an embodiment of this application;

[0118] FIG. 5 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application;

[0119] FIG. 6 is a schematic diagram of a first bandwidth
and a second bandwidth according to an embodiment of this
application;

[0120] FIG. 7 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application;

[0121] FIG. 8 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application;

[0122] FIG. 9A and FIG. 9B are an example flowchart of
a positioning information transmission method according to
an embodiment of this application;

[0123] FIG. 10 is a schematic diagram of a communica-
tion apparatus according to an embodiment of this applica-
tion; and

[0124] FIG. 11 is a schematic diagram of a communication
apparatus according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0125] The following describes some terms in embodi-
ments of this application, to facilitate understanding of a
person skilled in the art.

[0126] (1) AREDCAP terminal device is a terminal device
with a reduced capability designed to improve terminal
endurance in a 5G NR network, having a low data process-
ing capability, a small signal receiving and sending band-
width, a low battery capacity, and a small quantity of
receiving and sending antennas.

[0127] (2) A switching time refers to a radio frequency
link switching time (RF Switch Time). When a radio fre-
quency link receives and sends signals on different band-
widths, a center frequency may need to be readjusted, or
different radio frequency links may need to be switched.
This requires specific time overheads. The switching time in
this application may be a switching time between sending a
reference signal based on a first bandwidth and sending a
reference signal based on a second bandwidth by a terminal
device.
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[0128] (3) A reference signal may include an uplink
sounding reference signal (sounding reference signal, SRS)
and a downlink positioning reference signal (positioning
reference signal, PRS). An SRS is mainly used for uplink
positioning. In a 5G NR system, a network device measures
a TOA of an SRS sent by a terminal device, to implement
terminal positioning. The SRS sent by the terminal device is
configured by the network device in a serving cell. An SRS
resource is at a terminal level. In other words, different
terminal devices are configured with different SRS
resources. The PRS is mainly used for downlink positioning.
In the 5G NR system, the terminal device measures TOAs of
PRSs of different network devices, to implement positioning
of the terminal device. The PRS is at a cell level. In other
words, all terminal devices in a cell measure a same PRS.
PRS resources between different cells are independently
configured by a network device of each serving cell. Option-
ally, the reference signal mentioned in embodiments of this
application may alternatively be a CRS, a CSI-RS, or the
like. Without loss of generality, in embodiments of this
application, the SRS and the PRS are separately used as
examples for description.

[0129] With reference to the accompanying drawings, the
following describes the technical solutions provided in
embodiments of this application.

[0130] To improve positioning accuracy of a terminal
device, embodiments of this application provide a position-
ing information transmission method and apparatus. In the
method, in addition to a data processing bandwidth of a
REDCAP terminal device, a radio frequency link that is used
to only perform a positioning function bandwidth is sepa-
rately designed. In the following descriptions, the position-
ing function bandwidth is referred to as a first bandwidth, the
data processing bandwidth is referred to as a second band-
width, and the second bandwidth is greater than the first
bandwidth. A radio frequency link having a first bandwidth
capability may be independently designed, or an existing
radio frequency link of the second bandwidth of the RED-
CAP terminal device may be reused. To be specific, an
existing data processing radio frequency link of the second
bandwidth of the REDCAP terminal is extended to a radio
frequency link of the first bandwidth. A positioning radio
frequency link of the first bandwidth has a capability of
sending an uplink positioning reference signal and/or receiv-
ing a downlink positioning reference signal. Optionally, the
positioning radio frequency link of the first bandwidth may
not perform functions such as receiving and sending of
communication data and measurement, so that complexity
and power consumption can be reduced.

[0131] The terms “system” and “network” may be used
interchangeably in embodiments of this application. “A
plurality of” means two or more, and another quantifier is
similar to this. “And/or” is an association relationship for
describing associated objects and indicates that three rela-
tionships may exist. For example, A and/or B may indicate
the following three cases: Only A exists, both A and B exist,
and only B exists. In addition, an element (element) that
appears in singular forms “a”, “an”, and “the” does not mean
“one or only one” unless otherwise specified in the context,
but means “one or more”. For example, “a device” means
one or more such devices. Further, “at least one of (at least
one of) . . . ” means one or any combination of subsequent
associated objects. For example, “at least one of A, B, and
C” includes A, B, C, AB, AC, BC, or ABC.
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[0132] The technical solutions in embodiments of this
application may be applied to various communication sys-
tems, for example, a long term evolution (long term evolu-
tion, LTE) system, a worldwide interoperability for micro-
wave access (worldwide interoperability for microwave
access, WIMAX) communication system, a future 5th gen-
eration (5th Generation, 5G) system such as a new radio
access technology (new radio access technology, NR), and a
future communication system such as a 6G system.

[0133] All aspects, embodiments, or features are presented
in this application by describing a system that may include
a plurality of devices, components, modules, and the like. It
should be appreciated and understood that, each system may
include another device, component, module, and the like,
and/or may not include all devices, components, modules,
and the like discussed with reference to the accompanying
drawings. In addition, a combination of these solutions may
also be used.

[0134] A network architecture and a service scenario
described in embodiments of this application are intended to
describe the technical solutions in embodiments of this
application more clearly, and do not constitute a limitation
on the technical solutions provided in embodiments of this
application. A person of ordinary skill in the art may know
that, with evolution of the network architecture and emer-
gence of a new service scenario, the technical solutions
provided in embodiments of this application are also appli-
cable to similar technical problems.

[0135] For ease of understanding embodiments of this
application, a communication system shown in FIG. 1 is first
used as an example to describe in detail a communication
system applicable to embodiments of this application. FIG.
1 is a schematic diagram of a communication system appli-
cable to a communication method according to an embodi-
ment of this application. As shown in FIG. 1, the commu-
nication system 100 includes a terminal device 101, a
network device 102, an access and mobility management
function network element AMF 103, and a location man-
agement function network element LMF 104.

[0136] The following describes in detail functions of the
network elements or devices in the communication system
in this embodiment of this application.

[0137] The terminal device may also be referred to as user
equipment (user equipment, UE), a mobile station (mobile
station, MS), a mobile terminal (mobile terminal, MT), or
the like, and is a device that provides voice and/or data
connectivity to a user. The terminal device may be a
REDCAP terminal device. For example, the terminal device
may include a handheld device that has a wireless connec-
tion function or a vehicle-mounted device. Currently, the
terminal device may be a mobile phone (mobile phone), a
tablet computer, a notebook computer, a palmtop computer,
a mobile Internet device (mobile Internet device, MID), a
wearable device, a virtual reality (virtual reality, VR) device,
an augmented reality (augmented reality, AR) device, a
wireless terminal in industrial control (industrial control), a
wireless terminal in self-driving (self-driving), a wireless
terminal in remote medical surgery (remote medical sur-
gery), a wireless terminal in a smart grid (smart grid), a
wireless terminal in transportation safety (transportation
safety), a wireless terminal in a smart city (smart city), a
wireless terminal in a smart home (smart home), or the like.
In FIG. 1, the terminal device is shown by using UE as an
example, and the terminal device is not limited.
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[0138] The network device (access network, AN) provides
a wireless access service for the terminal device. The
network device is a device, in the communication system,
that enables the terminal device to access a wireless net-
work. The network device is a node in a radio access
network, and may also be referred to as a base station or a
radio access network (radio access network, RAN) node (or
device). Currently, some examples of the network device
include a gNB, a transmission reception point (transmission
reception point, TRP), an evolved NodeB (evolved NodeB,
eNB), a radio network controller (radio network controller,
RNC), a NodeB (NodeB, NB), a base station controller (base
station controller, BSC), a base transceiver station (base
transceiver station, BTS), a home base station (for example,
a home evolved NodeB or a home NodeB, HNB), a base-
band unit (baseband unit, BBU), a wireless fidelity (wireless
fidelity, Wi-Fi) access point (access point, AP), or the like.

[0139] The access and mobility management function
network element AMF may be configured to manage access
control and mobility of the terminal device. In an actual
application, the access and mobility management function
network element includes a mobility management function
of a mobility management entity (mobility management
entity, MME) in a network framework in long term evolu-
tion (long term evolution, LTE), and further includes an
access management function. Specifically, the access and
mobility management function network element may be
responsible for registration of the terminal device, mobility
management, a tracking area update procedure, reachability
detection, selection of a session management function net-
work element, mobility state transition management, and the
like. For example, in 5G, the access and mobility manage-
ment function network element may be an AMF (access and
mobility management function) network element, for
example, as shown in FIG. 1. In future communication, for
example, in 6G, the access and mobility management func-
tion network element may still be an AMF network element
or have another name. This is not limited in this application.
When the access and mobility management function net-
work element is an AMF network element, the AMF may
provide a Namf service.

[0140] The location management function network ele-
ment LMF may be configured to determine a location of the
UE, obtain downlink location measurement or location
estimation from the UE, or the like. For example, in 5G, the
location management function (location management func-
tion, LMF) network element is shown in FIG. 1. In a future
communication system, for example, in 6G, the location
management function network element may still be an LMF
network element or have another name. This is not limited
in this application.

[0141] FIG. 2 is a schematic diagram of a first bandwidth
and a second bandwidth of a terminal device according to an
embodiment of this application. It is assumed that the second
bandwidth is 20 MHz, and the terminal device may transmit
uplink data, for example, a video, an image, and a text, based
on the second bandwidth, or may receive downlink data, for
example, a video, an image, and a text, based on the second
bandwidth. In this embodiment of this application, the first
bandwidth used to perform a positioning function is pro-
vided for the terminal device. The first bandwidth is greater
than the second bandwidth. It is assumed that the first
bandwidth is 100 MHz, and the terminal device may trans-
mit an SRS based on the 100 MHz bandwidth, thereby
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improving positioning accuracy. The first bandwidth may
also be used to send uplink data and receive downlink data.
Optionally, the first bandwidth may alternatively be used to
transmit only the SRS, and the first bandwidth cannot be
used to send uplink data or receive downlink data.

[0142] FIG. 3 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application. The method may include the
following steps.

[0143] Step 301: A network device sends first information
to a terminal device.

[0144] The terminal device herein may establish uplink
synchronization with the network device by using a random
access procedure, and establish a radio resource control
(radio resource control, RRC) connection to the network
device by using an RRC setup procedure. For a terminal
device that performs initial access, the network device does
not have capability information of the terminal device.
Therefore, the network device may send the first information
to the terminal device to request the capability information
of'the terminal device. The first information may indicate the
terminal device to report the capability information of the
terminal device. The first information may be a user equip-
ment capability enquiry (UE Capability Enquiry) message,
or may be a newly defined message.

[0145] Step 302: The terminal device sends first capability
information to the network device.

[0146] The first capability information herein may include
capability information of sending an SRS by the terminal
device based on a first bandwidth. Optionally, the first
capability information may include a frequency band for
sending the SRS, a radio frequency bandwidth of the SRS,
such as the first bandwidth, and a subcarrier spacing sup-
ported by a link for sending the SRS.

[0147] In a possible implementation, the terminal device
may further report second capability information. The sec-
ond capability information includes capability information
of sending an SRS by the terminal device based on a second
bandwidth. Optionally, the second capability information
may include a frequency band for sending the SRS, a radio
frequency bandwidth of the SRS, such as the second band-
width, and a subcarrier spacing supported by a link for
sending the SRS.

[0148] In another possible implementation, the terminal
device may further report a switching time. The switching
time may include a first switching time and/or a second
switching time. The first switching time is a switching time
in which the terminal device switches from sending the SRS
based on the first bandwidth to sending an SRS based on the
second bandwidth. The second switching time is a switching
time in which the terminal device switches from sending the
SRS based on the second bandwidth to sending the SRS
based on the first bandwidth. The terminal device may report
one or more of the first switching time and the second
switching time to the network device.

[0149] Optionally, the terminal device may also send a
plurality of types of capability information to the terminal
device. For the plurality of types of capability information,
refer to capability information in the conventional technol-
ogy. For example, the terminal device may upload a data
transmission capability of the terminal device, where infor-
mation such as a frequency band supported during data
transmission, an uplink/downlink data transmission band-
width, and a supported subcarrier spacing may be included.
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This embodiment of this application only focuses on
describing capability information related to the positioning
information transmission method, and other capability infor-
mation is not described again.

[0150] The terminal device may add the reported capabil-
ity information in a user equipment capability information
(UE Capability Information) message. For example, the
terminal device may add one or more of the first capability
information, the second capability information, and the
switching time to UE capability information.

[0151] Based on the solution, the terminal device may
have a capability of sending a reference signal based on a
large bandwidth. Therefore, a transmission bandwidth of the
SRS is also greater than a current data transmission band-
width, so that positioning accuracy of the terminal device
can be improved. With reference to FIG. 4A, the following
describes a method for transmitting the SRS by the terminal
device based on the large bandwidth.

[0152] FIG. 4A is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application. The method may include the
following steps.

[0153] Step 401: An LMF receives location request infor-
mation.
[0154] The location request information herein may be

used to request location information of the terminal device.
The location request information may be sent by the termi-
nal device, or may be initiated by a third-party server that
wants to obtain the location information of the terminal
device. The location request information may be a location
service request (location service request) message, or may
be a newly defined message.

[0155] Step 402: The LMF sends second information to
the terminal device.

[0156] The second information herein may be used to
request positioning capability information of the terminal
device. The LMF may send the second information to the
terminal device by using a long term evolution positioning
protocol (long term evolution positioning protocol, LPP)
message. The second information may be an LPP request
capabilities (request capabilities) message, or may be a
newly defined message.

[0157] Step 403: The terminal device sends one or more of
the first capability information, the second capability infor-
mation, and the switching time to the LMF.

[0158] The terminal device may feed back the positioning
capability information of the terminal device to the LMF by
using an PP message. For example, the terminal device
may feed back the positioning capability information of the
terminal device to the LMF by using an LPP provide
capabilities (provide capabilities) message.

[0159] In an example, if the terminal device has only a
capability of sending an SRS based on the first bandwidth,
the terminal device may send the first capability information
to the LMF. Optionally, the terminal device may send the
switching time to the LMF. If the terminal device has only
a capability of sending an SRS based on the second band-
width, the terminal device may send the second capability
information to the LMF.

[0160] If the terminal device has both a capability of
sending an SRS based on the first bandwidth and a capability
of sending an SRS based on the second bandwidth, the
terminal device may report the first capability information
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and the second capability information to the LMF. Option-
ally, the terminal device may report the switching time to the
LMF.

[0161] In another example, if the terminal device has a
capability of sending an SRS based on the first bandwidth
and a capability of sending an SRS based on the second
bandwidth, the terminal device may alternatively send the
first capability information to the LMF, and does not report
the second capability information. Optionally, the terminal
device may send the switching time to the LMF. If the
terminal device has only a capability of sending an SRS
based on the second bandwidth, the terminal device may
send the second capability information to the LMF.

[0162] Step 404: The LMF sends third information to a
first network device.

[0163] The first network device may be a network device
that is providing a service for the terminal device. The third
information herein may be used to request the first network
device to report SRS configuration information determined
for the terminal device, or the third information may indicate
the first network device to determine SRS configuration
information for the terminal device. The third information
may be a positioning information request (positioning infor-
mation request) message of an NR positioning protocol
annex (NR positioning protocol annex, NRPPa), or may be
a newly defined message.

[0164] Optionally, the third information may include indi-
cation information. The indication information herein may
indicate SRS configuration information recommended by
the LMF for the first network device. For example, the
indication information may indicate the first network device
to determine second SRS configuration information for the
terminal device. The second SRS configuration information
indicates the terminal device to send the SRS based on the
second bandwidth. Alternatively, the indication information
may indicate the first network device to determine first SRS
configuration information for the terminal device. The first
SRS configuration information may indicate the terminal
device to send the SRS based on the first bandwidth.
Alternatively, the indication information may indicate the
first network device to determine first SRS configuration
information and second SRS configuration information for
the terminal device.

[0165] Inanexample, the LMF may determine a quality of
service (quality of service, QoS) or latency requirement of
a location request based on the location request information
received in step 401, and the LMF may determine the
recommended SRS configuration information for the first
network device based on the QoS or latency requirement of
the location request. For example, if the QoS requirement of
the location request is high, a positioning accuracy require-
ment is high. In this case, the LMF may recommend, to the
first network device, configuration information for sending
an SRS based on the first bandwidth. If the QoS requirement
of'the location request is low, a positioning accuracy require-
ment is low. In this case, the LMF may recommend, to the
first network device, configuration information for sending
an SRS based on the second bandwidth. Alternatively, if the
latency requirement of the location request is high, the LMF
needs to feed back the location information of the terminal
device in a short periodicity. In this case, the LMF may
recommend, to the first network device, configuration infor-
mation for sending an SRS based on the second bandwidth.
If the latency requirement of the location request is low, the
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LMEF does not need to feed back the location information of
the terminal device in a short periodicity, and the LMF may
feed back the location information of the terminal device in
a long periodicity. In this case, the LMF may recommend, to
the first network device, configuration information for send-
ing an SRS based on the first bandwidth. Alternatively, if the
latency requirement of the location request is high, and the
QoS requirement of the location request is high, the LMF
may recommend, to the first network device, configuration
information for sending SRSs based on the first bandwidth
and the second bandwidth.

[0166] In another example, the LMF may recommend the
SRS configuration information to the first network device
based on the positioning capability information of the ter-
minal device. For example, if the terminal device supports
sending of an SRS based on the first bandwidth, the LMF
may recommend, to the first network device, configuration
information for sending the SRS based on the first band-
width. For another example, if the terminal device supports
sending of an SRS based on the second bandwidth but does
not support sending of an SRS based on the first bandwidth,
the LMF may recommend, to the first network device,
configuration information for sending an SRS based on the
second bandwidth. For another example, if the terminal
device supports sending of an SRS based on the first
bandwidth, and the terminal device also supports sending of
an SRS based on the second bandwidth, the LMF may
recommend, to the first network device, one or more of
configuration information for sending an SRS based on the
first bandwidth, configuration information for sending an
SRS based on the second bandwidth, and configuration
information for sending SRSs based on the first bandwidth
and the second bandwidth.

[0167] Step 405: The first network device sends the SRS
configuration information to the terminal device.

[0168] The SRS configuration information herein may
include at least one of the first SRS configuration informa-
tion and the second SRS configuration information.

[0169] In an example, the first network device may deter-
mine the SRS configuration information for the terminal
device based on the SRS configuration information recom-
mended by the LMF. For example, if the indication infor-
mation indicates to determine the first SRS configuration
information for the terminal device, the first network device
may determine the first SRS configuration information for
the terminal device, and send the first SRS configuration
information to the terminal device. If the indication infor-
mation indicates to determine the second SRS configuration
information for the terminal device, the first network device
may determine the second SRS configuration information
for the terminal device, and send the second SRS configu-
ration information to the terminal device. If the indication
information indicates to determine the first SRS configura-
tion information and the second SRS configuration infor-
mation for the terminal device, the first network device may
determine the first SRS configuration information and the
second SRS configuration information for the terminal
device.

[0170] In another example, the first network device may
determine the SRS configuration information for the termi-
nal device based on the capability information of the termi-
nal device. For example, if the terminal device supports
sending of the SRS based on the first bandwidth, the first
network device may determine the first SRS configuration
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information for the terminal device, and send the first SRS
configuration information to the terminal device. If the
terminal device supports sending of an SRS only based on
the second bandwidth, the first network device may deter-
mine the second SRS configuration information for the
terminal device, and send the second SRS configuration
information to the terminal device. If the terminal device
supports sending of SRSs based on the first bandwidth and
the second bandwidth, the first network device may deter-
mine one or more of the first SRS configuration information
and the second SRS configuration information for the ter-
minal device, and send one or more of the first SRS
configuration information and the second SRS configuration
information to the terminal device.

[0171] In a possible implementation, the first SRS con-
figuration information determined by the first network
device for the terminal device may include information such
as a periodicity, a bandwidth, a combsize (combsize), an
offset, and a cyclic shift. The second SRS configuration
information determined by the first network device for the
terminal device may include information such as a period-
icity, a bandwidth, a combsize, an offset, and a cyclic shift.
Optionally, if the switching time reported by the terminal
device is long, for example, is greater than or equal to a
preset threshold, the periodicity in the first SRS configura-
tion information determined by the first network device may
be larger and cannot be excessively small, for example, may
be greater than or equal to a preset periodicity. A main reason
is that if a time for switching between the first bandwidth
and the second bandwidth by the terminal device is long, and
the periodicity in the first SRS configuration information is
set to a small value, the terminal device may frequently
switch between the first bandwidth and the second band-
width, and energy consumption of the terminal device may
be increased.

[0172] For information included in the first SRS configu-
ration information and/or the second SRS configuration
information, refer to the conventional technology. The infor-
mation included in the first SRS configuration information
and/or the second SRS configuration information is not
exhaustively listed in this embodiment of this application. It
should be understood that the terminal device may send the
SRS on a corresponding time-frequency resource and band-
width based on the first SRS configuration information
and/or the second SRS configuration information. For
example, in this embodiment of this application, the terminal
device may send, based on the first SRS configuration
information, the SRS on the corresponding time-frequency
resource based on the first bandwidth.

[0173] The first network device may send the SRS con-
figuration information to the terminal device by using an
RRC message. For example, the SRS configuration infor-
mation may be sent to the terminal device by using an RRC
reconfiguration (RRC reconfiguration) message. Alterna-
tively, the SRS configuration information may be sent to the
terminal device by using a newly defined message.

[0174] Step 406: The first network device sends, to the
LMF, the SRS configuration information determined for the
terminal device.

[0175] The first network device may send the SRS con-
figuration information to the LMF by using a positioning
information response (positioning information response)
message. If the first network device determines the first SRS
configuration information for the terminal device, the first
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network device may send the first SRS configuration infor-
mation to the LMF. If the first network device determines the
second SRS configuration information for the terminal
device, the first network device may send the second SRS
configuration information to the LMF. If the first network
device determines the first SRS configuration information
and the second SRS configuration information for the ter-
minal device, the first network device may send the first SRS
configuration information and the second SRS configuration
information to the LMF.

[0176] It should be understood that step 405 and step 406
do not indicate an execution sequence. Step 405 may be
performed before step 406, or step 406 may be performed
before step 405, or step 405 and step 406 may be performed
at the same time. This is not limited in this application.

[0177] Step 407: The LMF selects a measurement network
device.
[0178] The measurement network device herein may be

the first network device that determines the SRS configu-
ration information for the terminal device in step 405, or
may be another network device. For ease of distinguishing,
the measurement network device is referred to as a second
network device below.

[0179] Step 408: The LMF sends a measurement request
(measurement request) message to the second network
device.

[0180] The measurement request message herein may
include the SRS configuration information of the terminal
device. The SRS configuration information may include one
or more of the first SRS configuration information and the
second SRS configuration information.

[0181] Step 409: The terminal device sends the SRS.
[0182] If the terminal device receives the first SRS con-
figuration information from the first network device in step
405, the terminal device may send the SRS based on the first
bandwidth. If the terminal device receives the second SRS
configuration information from the first network device in
step 405, the terminal device may send the SRS based on the
second bandwidth. If the terminal device receives the first
SRS configuration information and the second SRS configu-
ration information from the first network device in step 405,
the terminal device may separately send SRSs based on the
first bandwidth and the second bandwidth. It should be
understood that the SRS sent by the terminal device may be
received by one or more second network devices, or may be
received by the first network device that is providing the
service for the terminal device.

[0183] Step 410: The second network device sends a
measurement response (measurement response) message to
the LMF.

[0184] The measurement response message may include a
measurement result obtained by the second network device
through measurement based on the SRS sent by the terminal
device. The measurement result may be one or more of
reference signal received power (reference signal received
power, RSRP), reference signal received quality (reference
signal received quality, RSRQ), a signal to interference plus
noise ratio (signal to interference plus noise ratio, SINR), a
relative time of arrival (relative time of arrival, RTOA), a
time of arrival (time of arrival, TOA), and an angle of arrival
(angle of arrival, AOA) of the SRS. Alternatively, the
measurement result may be a value obtained through quan-
tization based on one or more of the RSRP, the RSRQ, the
SINR, the RTOA, and the AOA of the SRS.
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[0185] In a possible implementation, if the first network
device configures the first SRS configuration information for
the terminal device, the terminal device sends the SRS based
on the first bandwidth, and the second network device also
measures the SRS sent based on the first bandwidth, to
obtain a measurement result. If the first network device
configures the second SRS configuration information for the
terminal device, the terminal device sends the SRS based on
the second bandwidth, and the second network device also
measures the SRS sent based on the second bandwidth, to
obtain a measurement result. If the first network device
configures the first SRS configuration information and the
second SRS configuration information for the terminal
device, the terminal device sends the SRS based on the first
bandwidth, and sends the SRS based on the second band-
width; and the second network device also measures the
SRS sent based on the first bandwidth, and measures the
SRS sent based on the second bandwidth, to separately
obtain a measurement result of the SRS on the first band-
width and a measurement result of the SRS on the second
bandwidth.

[0186] Step 411: The LMF obtains the location informa-
tion of the terminal device through processing based on the
measurement result reported by the second network device.

[0187] The LMF may obtain the location information of
the terminal device through processing by using an uplink
angle of arrival (uplink angle of arrival, UL-AOA) position-
ing technology or an uplink time difference of arrival (uplink
time difference of arrival, UL-TDOA) positioning technol-
ogy. It should be noted that the LMF may alternatively
determine the location information of the terminal device by
using another positioning technology. This is not specifically
limited in this application.

[0188] In a possible implementation, location information
of the terminal device that is obtained through resolving
based on measurement information of the SRS on the first
bandwidth may be used as reference information for per-
forming location resolving based on measurement informa-
tion of the SRS on the second bandwidth. Details are
described below.

[0189] For example, the QoS requirement of the location
request is high, and the latency requirement of the location
request is high. Therefore, the first SRS configuration infor-
mation for sending the SRS based on the first bandwidth and
the second SRS configuration information for sending the
SRS based on the second bandwidth may be determined for
the terminal device. An SRS sending periodicity in the first
SRS configuration information is 200 ms, and an SRS
sending periodicity in the second SRS configuration infor-
mation may be 20 ms. The terminal device may send, based
on the SRS sending periodicity in the first SRS configuration
information, the SRS based on the first bandwidth, and send,
based on the SRS sending periodicity in the second SRS
configuration information, the SRS based on the second
bandwidth. The LMF may receive the measurement result of
the SRS on the first bandwidth and the measurement result
of the SRS on the second bandwidth from the second
network device. It should be understood that, the SRS
sending periodicity in the second SRS configuration infor-
mation is shorter, so that it is possible that the LMF may
receive only the measurement result of the SRS on the
second bandwidth from the second network device. The
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LMF may obtain the location information of the terminal
device through processing based on the measurement results
of the SRS.

[0190] As shown in FIG. 4B, P1 is location information of
the terminal device obtained by the terminal device through
processing based on the measurement result of the SRS on
the first bandwidth, and P2 is location information of the
terminal device obtained by the terminal device through
processing based on the measurement result of the SRS on
the second bandwidth. It can be learned from FIG. 4B that
a location difference between P1 and P2 is large, and it may
be considered that an error of P2 is large. In this case, the
LMF may search for the terminal device around P1 by using
P1 as reference information, and obtain the location infor-
mation of the terminal device around P1 through processing
by using the measurement result of the SRS on the second
bandwidth. A search range in which the terminal device is
searched around P1 may be pre-specified. A circle is used as
an example for description in FIG. 4B. During implemen-
tation, the search range may alternatively be a rectangular
range or the like. This is not specifically limited in this
application.

[0191] Based on the solution, P1 is obtained based on the
measurement result of the SRS on the first bandwidth.
Therefore, accuracy of P1 is higher. Therefore, when the
LMF resolves the location information of the terminal
device based on the measurement result of the SRS on the
second bandwidth, the location information of the terminal
device with higher accuracy may be used as a reference to
limit a search range, so as to improve positioning accuracy
of the SRS on the small bandwidth. In addition, because the
periodicity of sending the SRS based on the second band-
width is shorter, the latency requirement of the location
request can also be met.

[0192] The following describes the positioning informa-
tion transmission method with reference to a specific
embodiment. As shown in FIG. 5, the following steps may
be included.

[0193] Step 501: The terminal device establishes uplink
synchronization with the network device by using the ran-
dom access procedure (access procedure), and establishes
the RRC connection to the network device by using the RRC
setup procedure (RRC Setup procedure).

[0194] Step 502: The network device sends an RRC UE
capability enquiry to the terminal device.

[0195] The RRC UE capability enquiry may indicate the
terminal device to report the capability information of the
terminal device.

[0196] Step 503: The terminal device sends RRC UE
capability information to the network device.

[0197] The RRC UE capability information may include
one or more of the first capability information, the second
capability information, and the switching time.

[0198] Step 504: The LMF receives a location service
request.
[0199] The location service request may be used to request

the location information of the terminal device.

[0200] Step 505: The LMF sends LPP request capabilities
to the terminal device.

[0201] The LPP request capabilities may indicate the
terminal device to report the positioning capability informa-
tion of the terminal device.

[0202] Step 506: The terminal device sends LPP provide
capabilities to the LMF.
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[0203] The LPP provide capability may include one or
more of the first capability information, the second capabil-
ity information, and the switching time.

[0204] Step 507: The LMF sends an NRPPa positioning
information request to the network device.

[0205] The NRPPa positioning information request may
be used to request SRS configuration information deter-
mined by the network device for the terminal device.
Optionally, the NRPPa positioning information request may
alternatively include the SRS configuration information rec-
ommended by the LMF for the network device.

[0206] Step 508: The network device sends an RRC
reconfiguration to the terminal device.

[0207] The RRC reconfiguration may include the SRS
configuration information determined by the network device
for the terminal device. The SRS configuration information
herein may include the first SRS configuration information
and/or the second SRS configuration information.

[0208] Step 509: The network device sends an NRPPa
positioning information response to the LMF.

[0209] The NRPPa positioning information response
herein may include the SRS configuration information deter-
mined by the network device for the terminal device. The
SRS configuration information may include the first SRS
configuration information and/or the second SRS configu-
ration information.

[0210] The network device may first perform step 508 and
then perform step 509, or first perform step 509 and then
perform step 508, or perform step 508 and step 509 at the
same time. This is not specifically limited in this application.
[0211] Step 510: The LMF sends a measurement request
to the network device.

[0212] The LMF may select a network device used for
measurement. In the embodiment shown in FIG. 5, an
example in which the network device that determines the
SRS configuration information for the terminal device in
step 508 is the network device used for measurement is used
for description. It should be understood that the network
device selected by the LMF for measurement may alterna-
tively be another network device (not shown in the figure).
[0213] Step 511: The terminal device sends the SRS.
[0214] The terminal device may send the SRS based on
the SRS configuration information. For example, the termi-
nal device may send, based on the first SRS configuration
information, an SRS based on the first bandwidth, and/or
send, based on the second SRS configuration information, an
SRS based on the second bandwidth.

[0215] Step 512: The network device sends a measure-
ment response to the LMF.

[0216] The measurement response may carry the measure-
ment result obtained based on the SRS sent by the terminal
device.

[0217] Step 513: The LMF obtains the location informa-
tion of the terminal device through processing based on the
measurement result.

[0218] Based on step 501 to step 513, the terminal device
may send the SRS based on the first bandwidth, a sending
bandwidth of the SRS is increased. Therefore, TOA accu-
racy can also be improved, thereby improving positioning
accuracy of the terminal device.

[0219] FIG. 6 is a schematic diagram of a third bandwidth
and a fourth bandwidth of a terminal device according to an
embodiment of this application. It is assumed that the fourth
bandwidth is 20 MHz. The terminal device may transmit
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uplink data based on the fourth bandwidth, or may receive
downlink data based on the fourth bandwidth. In this
embodiment of this application, the third bandwidth used to
perform a positioning function is provided for the terminal
device. The third bandwidth is greater than the fourth
bandwidth. It is assumed that the third bandwidth is 100
MHz, and the terminal device may receive a PRS based on
the 100 MHz bandwidth, thereby improving positioning
accuracy. The first bandwidth may also be used to send
uplink data and receive downlink data. Optionally, the third
bandwidth may alternatively be used to receive only the
PRS, and the third bandwidth cannot be used to send uplink
data or receive downlink data. It should be noted that the
third bandwidth may be the same as or different from the
first bandwidth, and the fourth bandwidth may be the same
as or different from the second bandwidth. This is not
specifically limited in this application.

[0220] FIG. 7 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application. The method may include the
following steps.

[0221] Step 701: A network device sends fourth informa-
tion to a terminal device.

[0222] The terminal device herein may establish uplink
synchronization with the network device by using a random
access procedure, and establish an RRC connection to the
network device by using an RRC setup procedure. For a
terminal device that performs initial access, the network
device does not have capability information of the terminal
device. Therefore, the network device may send the fourth
information to the terminal device to request the capability
information of the terminal device. The fourth information
may indicate the terminal device to report the capability
information of the terminal device. The fourth information
may be a user equipment capability enquiry (UE Capability
Enquiry) message, or may be a newly defined message.
[0223] Step 702: The terminal device sends third capabil-
ity information to the network device.

[0224] The third capability information herein may
include capability information of receiving a PRS by the
terminal device based on a third bandwidth. Optionally, the
third capability information may include a frequency band
for receiving the PRS, a radio frequency bandwidth of the
PRS, such as the third bandwidth, and a subcarrier spacing
supported by a link for receiving the PRS.

[0225] In a possible implementation, the terminal device
may further report fourth capability information. The fourth
capability information includes capability information of
receiving a PRS by the terminal device based on a fourth
bandwidth. Optionally, the fourth capability information
may include a frequency band for receiving the PRS, a radio
frequency bandwidth of the PRS, such as the fourth band-
width, and a subcarrier spacing supported by a link for
receiving the PRS.

[0226] In another possible implementation, the terminal
device may further report a switching time. The switching
time may include a third switching time and/or a fourth
switching time. The third switching time is a switching time
in which the terminal device switches from receiving the
PRS based on the third bandwidth to receiving a PRS based
on the fourth bandwidth. The fourth switching time is a
switching time in which the terminal device switches from
receiving the PRS based on the fourth bandwidth to receiv-
ing the PRS based on the third bandwidth. The terminal
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device may report one or more of the third switching time
and the fourth switching time to the network device.
[0227] Optionally, the terminal device may also send a
plurality of types of capability information to the terminal
device. For the plurality of types of capability information,
refer to capability information in the conventional technol-
ogy. For example, the terminal device may upload a data
transmission capability of the terminal device, where infor-
mation such as a frequency band supported during data
transmission, an uplink/downlink data transmission band-
width, and a supported subcarrier spacing may be included.
This embodiment of this application only focuses on
describing capability information related to the positioning
information transmission method, and other capability infor-
mation is not described again.

[0228] The terminal device may add the reported capabil-
ity information in a user equipment capability information
(UE Capability Information) message. For example, the
terminal device may add one or more of the third capability
information, the fourth capability information, and the
switching time to UE capability information.

[0229] Based on the solution, the terminal device may
have a capability of receiving a PRS based on a large
bandwidth. Therefore, a transmission bandwidth of the PRS
is also greater than a current data transmission bandwidth, so
that positioning accuracy of the terminal device can be
improved. With reference to FIG. 8, the following describes
a method for receiving the PRS by the terminal device based
on the large bandwidth.

[0230] FIG. 8 is an example flowchart of a positioning
information transmission method according to an embodi-
ment of this application. The method may include the
following steps.

[0231] Step 801: An LMF receives location request infor-
mation.
[0232] The location request information herein may be

used to request location information of the terminal device.
The location request information may be sent by the termi-
nal device, or may be initiated by a third-party server that
wants to obtain the location information of the terminal
device. The location request information may be a location
service request (location service request) message, or may
be a newly defined message.

[0233] Step 802: The LMF sends fifth information to the
terminal device.

[0234] The fifth information herein may be used to request
positioning capability information of the terminal device.
The LMF may send the fifth information to the terminal
device by using an LPP message. The fifth information may
be an LPP request capabilities message, or may be a newly
defined message.

[0235] Step 803: The terminal device sends one or more of
the third capability information, the fourth capability infor-
mation, and the switching time to the LMF.

[0236] The terminal device may feed back the positioning
capability information of the terminal device to the LMF by
using an LPP message. For example, the terminal device
may feed back the positioning capability information of the
terminal device to the LMF by using an LPP provide
capabilities message.

[0237] In an example, if the terminal device has only a
capability of receiving a PRS based on the third bandwidth,
the terminal device may send the third capability informa-
tion to the LMF. Optionally, the terminal device may send
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the switching time to the LMF. If the terminal device has
only a capability of receiving a PRS based on the fourth
bandwidth, the terminal device may send the fourth capa-
bility information to the LMF.

[0238] If the terminal device has both a capability of
receiving a PRS based on the third bandwidth and a capa-
bility of receiving a PRS based on the fourth bandwidth, the
terminal device may report the third capability information
and the fourth capability information to the LMF. Option-
ally, the terminal device may report the switching time to the
LMF.

[0239] In another example, if the terminal device has a
capability of receiving a PRS based on the third bandwidth
and a capability of receiving a PRS based on the fourth
bandwidth, the terminal device may alternatively send the
third capability information to the LMF, and does not report
the fourth capability information. Optionally, the terminal
device may send the switching time to the LMF. If the
terminal device has only a capability of receiving a PRS
based on the fourth bandwidth, the terminal device may send
the fourth capability information to the LMF.

[0240] Step 804: The LMF sends sixth information to the
network device.

[0241] The sixth information herein may be used to
request the network device to report determined PRS
resource configuration information. The sixth information
may be a transmission and reception point (transmission and
reception point, TRP) information (information) request
(request) message.

[0242] Step 805: The network device determines third
PRS resource configuration information.

[0243] The third PRS resource configuration information
may indicate the terminal device to receive the PRS based on
the third bandwidth and/or the fourth bandwidth. The third
PRS resource configuration information may include infor-
mation such as a periodicity, a quantity of time domain
symbols, an offset, a repetition factor, and a start resource
block (resource block, RB).

[0244] It should be understood that, for other information
included in the third PRS resource configuration information
provided in this embodiment of this application, refer to the
conventional technology, and information included in the
third PRS resource configuration information is not exhaus-
tively listed in this embodiment of this application.

[0245] Optionally, the network device may determine a
plurality of pieces of third PRS resource configuration
information for the terminal device. One cell identifier may
correspond to one piece of third PRS resource configuration
information. The third PRS resource configuration informa-
tion may also include frequency information of a cell. For a
cell, the network device may configure to receive a PRS of
the cell based on the third bandwidth, or may configure to
receive a PRS of the cell based on the fourth bandwidth, or
may configure to receive PRSs of the cell based on the third
bandwidth and the fourth bandwidth.

[0246] In an example, if the terminal device supports
receiving of a PRS based on the third bandwidth, the
network device may determine one or more pieces of third
PRS resource configuration information for receiving a PRS
based on the third bandwidth. If the terminal device supports
receiving of a PRS based on the fourth bandwidth but does
not support receiving of a PRS based on the third bandwidth,
the network device may configure one or more pieces of
third PRS resource configuration information for receiving a
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PRS based on the fourth bandwidth. If the terminal device
supports receiving of a PRS based on the third bandwidth
and supports receiving of a PRS based on the fourth band-
width, the network device may configure one or more pieces
of third PRS resource configuration information for receiv-
ing a PRS based on the third bandwidth and/or the fourth
bandwidth.

[0247] In a possible implementation, there may be one or
more network devices herein. The LMF may send a TRP
information request message to a plurality of network
devices. A network device receiving a TRP information
request may determine one or more pieces of third PRS
resource configuration information of a cell managed by the
network device, and send the one or more pieces of third
PRS resource configuration information to the LMF.
[0248] In addition, it should be noted that step 805 is not
necessarily performed after step 804. Step 805 may be
determined when the network device determines that a
REDCAP terminal device exists in the cell managed by the
network device. After step 804, if the network device
determines the third PRS resource configuration information
for the terminal device, step 806 may be performed.
[0249] Step 806: The network device sends the third PRS
resource configuration information to the LMF.

[0250] The network device may determine one or more
pieces of third PRS resource configuration information. The
network device may send the third PRS resource configu-
ration information to the LMF by using a transmission and
reception point information response (TRP Information
Response) message.

[0251] Step 807: The terminal device sends a positioning
assistance information request (LPP Request Assistance
Information) to the LMF.

[0252] The positioning assistance information request
herein may be used to request the LMF to feed back
configuration information of the PRS.

[0253] Step 808: The LMF sends the third PRS resource
configuration information to the terminal device.

[0254] The LMF may send some or all of one or more
pieces of third PRS resource configuration information that
are from one or more network devices to the terminal device.
Optionally, the LMF may select a part from a plurality of
pieces of received third PRS resource configuration infor-
mation, and send the part to the terminal device.

[0255] In an example, the LMF may determine the third
PRS resource configuration information for the terminal
device based on a QoS or latency requirement of a location
request. For example, if the QoS requirement of the location
request is high, a positioning accuracy requirement is high.
In this case, the LMF may indicate the terminal device to
receive the PRS based on the first bandwidth. If the QoS
requirement of the location request is low, a positioning
accuracy requirement is low. In this case, the LMF may
indicate the terminal device to receive the PRS based on the
second bandwidth. Alternatively, if the latency requirement
of the location request is high, the LMF needs to feed back
the location information of the terminal device in a short
periodicity. In this case, the LMF may indicate the terminal
device to receive the PRS based on the second bandwidth.
If the latency requirement of the location request is low, the
LMEF does not need to feed back the location information of
the terminal device in a short periodicity, and the LMF may
feed back the location information of the terminal device in
a long periodicity. In this case, the LMF may indicate the
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terminal device to receive the PRS based on the first
bandwidth. Alternatively, if the latency requirement of the
location request is high, and the QoS requirement of the
location request is high, the LMF may indicate the terminal
device to receive PRSs based on the first bandwidth and the
second bandwidth.

[0256] Step 809: The terminal device receives the PRS
from the network device.

[0257] The network device may send the PRS based on the
third PRS resource configuration information reported by
the network device to the LMF. For example, the network
device may broadcast the PRS based on the third bandwidth
and a corresponding time-frequency resource, and/or the
network device may broadcast the PRS based on the fourth
bandwidth and a corresponding time-frequency resource.
The terminal device may receive, based on the third PRS
resource configuration information of the cell, the PRS
based on the third bandwidth and/or the fourth bandwidth.
[0258] For example, third PRS resource configuration
information of a cell 1 indicates the terminal device to
receive the PRS based on the third bandwidth, third PRS
resource configuration information of a cell 2 indicates the
terminal device to receive the PRS based on the fourth
bandwidth, and third PRS resource configuration informa-
tion of a cell 3 indicates the terminal device to receive the
PRS based on the third bandwidth and the fourth bandwidth.
In this case, the terminal device may receive, based on the
third PRS resource configuration information of the cell 1,
a PRS of the cell 1 on a corresponding time-frequency
resource based on the third bandwidth; the terminal device
may receive, based on the third PRS resource configuration
information of the cell 2, a PRS of the cell 2 on a corre-
sponding time-frequency resource based on the fourth band-
width; and the terminal device may receive, based on the
third configuration information of the cell 3, a PRS of the
cell 3 on a corresponding time-frequency resource based on
the third bandwidth and the fourth bandwidth.

[0259] The terminal device may receive PRSs from one or
more network devices, and measure the PRSs to obtain a
measurement result. The measurement result herein may be
one or more of RSRP, RSRQ, SINRs, RTOAs, TOAs, and
AOAs of the PRSs. Alternatively, the measurement result
may be a value obtained through quantization based on one
or more of the RSRP, the RSRQ, the SINRs, the RTOAs, the
TOAs, and the AOAs.

[0260] Step 810: The terminal device reports the measure-
ment result to the LMF.

[0261] The terminal device may send a measurement
information response (LPP measurement information
response) message to the LMF.

[0262] Step 811: The LMF obtains the location informa-
tion of the terminal device through processing based on the
measurement result.

[0263] The LMF may determine the location information
of the terminal device based on a TOA positioning technol-
ogy and an AOA positioning technology. It should be noted
that the LMF may alternatively determine the location
information of the terminal device by using another posi-
tioning technology. This is not specifically limited in this
application.

[0264] In a possible implementation, location information
of the terminal device that is obtained through resolving
based on measurement information of the PRS on the first
bandwidth may be used as reference information for per-
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forming location resolving based on measurement informa-
tion of the PRS on the second bandwidth.

[0265] The following explains and describes, with refer-
ence to a specific embodiment, the positioning information
transmission method provided in this embodiment of this
application. FIG. 9A and FIG. 9B is an example flowchart of
the positioning information transmission method according
to an embodiment of this application. The method may
include the following steps.

[0266] Step 901: The terminal device establishes uplink
synchronization with the network device by using the access
procedure, and establishes the RRC connection to the net-
work device by using the RRC setup procedure.

[0267] Step 902: The network device sends an RRC UE
capability enquiry to the terminal device.

[0268] The RRC UE capability enquiry may indicate the
terminal device to report the capability information of the
terminal device.

[0269] Step 903: The terminal device sends RRC UE
capability information to the network device.

[0270] The RRC UE capability information may include
one or more of the third capability information, the fourth
capability information, and the switching time.

[0271] Step 904: The LMF receives a location service
request.
[0272] The location service request may be used to request

the location information of the terminal device.

[0273] Step 905: The LMF sends LPP request capabilities
to the terminal device.

[0274] The LPP request capabilities may indicate the
terminal device to report the positioning capability informa-
tion of the terminal device.

[0275] Step 906: The terminal device sends LPP provide
capabilities to the LMF.

[0276] The LPP provide capabilities may include one or
more of the third capability information, the fourth capabil-
ity information, and the switching time.

[0277] Step 907: The LMF sends an NRPPa TRP infor-
mation request to the network device.

[0278] The NRPPa TRP information request may be used
to request SRS configuration information determined by the
network device for the terminal device.

[0279] Step 908: The network device sends an NRPPa
TRP information response to the terminal device.

[0280] The NRPPa TRP information response may
include one or more pieces of third PRS resource configu-
ration information determined for the terminal device.
[0281] Step 909: The terminal device sends LPP request
assistance information to the LMF.

[0282] The LPP request assistance information herein is
used to request the LMF to feed back configuration infor-
mation of the PRS.

[0283] Step 910: The LMF sends LPP provide assistance
information to the terminal device.

[0284] The LPP provide assistance information may carry
one or more pieces of third PRS resource configuration
information determined by one or more network devices for
the terminal device.

[0285] Step 911: The network device sends the PRS.
[0286] The network device herein may send, based on the
third PRS resource configuration information reported to the
LMF, the PRS based on the third bandwidth and/or the
fourth bandwidth. The terminal device may receive, based
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on the third PRS resource configuration information, PRSs
of one or more cells based on the third bandwidth and/or the
fourth bandwidth.

[0287] The terminal device may also perform measure-
ment based on the received PRSs to obtain a measurement
result. The measurement result herein may be one or more
of RSRP, RSRQ, a SINR, a TOA, an AOA, and an RTOA.
[0288] Step 912: The terminal device sends the PRS
measurement result to the LMF.

[0289] The terminal device may send the measurement
result to the LMF by using an LPP measurement response
message.

[0290] Step 913: The LMF obtains the location informa-
tion of the terminal device through processing based on the
measurement result.

[0291] Based on step 901 to step 913, the terminal device
may receive the PRS based on the large bandwidth, so that
positioning accuracy can be improved. In addition, the LMF
can select one or more pieces of PRS configuration infor-
mation from a plurality of pieces of PRS configuration
information, and feed back the configuration information to
the terminal device, thereby reducing signaling transmission
overheads.

[0292] Based on the same technical concept as the com-
munication methods, as shown in FIG. 10, an apparatus
1000 is provided. The apparatus 1000 can perform the steps
performed on the terminal device side, the network device
side, and the location server side in the methods. To avoid
repetition, details are not described herein again.

[0293] The apparatus 1000 includes a communication unit
1010 and a processing unit 1020, and optionally, further
includes a storage unit 1030. The processing unit 1020 may
be separately connected to the storage unit 1030 and the
communication unit 1010, or the storage unit 1030 may be
connected to the communication unit 1010. The processing
unit 1020 may be integrated with the storage unit 1030. The
communication unit 1010 may also be referred to as a
transceiver, a transceiver machine, a transceiver apparatus,
or the like. The processing unit 1020 may also be referred to
as a processor, a processing board, a processing module, a
processing apparatus, or the like. Optionally, a component
that is in the communication unit 1010 and that is configured
to implement a receiving function may be considered as a
receiving unit, and a component that is in the communica-
tion unit 1010 and that is configured to implement a sending
function may be considered as a sending unit. In other
words, the communication unit 1010 includes the receiving
unit and the sending unit. The communication unit some-
times may also be referred to as a transceiver machine, a
transceiver, a transceiver circuit, or the like. The receiving
unit sometimes may also be referred to as a receiver
machine, a receiver, a receive circuit, or the like. The
sending unit sometimes may also be referred to as a trans-
mitter machine, a transmitter, a transmit circuit, or the like.
[0294] It should be understood that the communication
unit 1010 is configured to perform sending operations and
receiving operations on the terminal device side, the net-
work device side, and the location server side in the method
embodiments, and the processing unit 1020 is configured to
perform an operation other than the sending and receiving
operations on the terminal device side, the network device
side, and the location server side in the method embodi-
ments. For example, in an implementation, the communi-
cation unit 1010 is configured to perform receiving opera-



US 2023/0354252 Al

tions on the terminal device side, the network device side,
and the location server side or sending operations on the
terminal device side, the network device side, and the
location server side in FIG. 3 to FIG. 5 and FIG. 7 to FIG.
9A and FIG. 9B, and/or the communication unit 1010 is
further configured to perform other receiving and sending
steps on the terminal device side, the network device side,
and the location server side in embodiments of this appli-
cation. The processing unit 1020 is configured to perform
processing steps on the terminal device side, the network
device side, and the location server side in FIG. 3 to FIG. 5
and FIG. 7 to FIG. 9A and FIG. 9B, and/or the processing
unit 1020 is configured to perform other processing steps on
the terminal device side, the network device side, and the
location server side in embodiments of this application.

[0295] The storage unit 1030 is configured to store a
computer program.

[0296] For example, when the apparatus 1000 is config-
ured to perform the steps performed on the terminal device
side, the communication unit 1010 is configured to receive
first information from a network device, where the first
information is used to request capability context information
of the communication apparatus; the processing unit 1020 is
configured to determine first capability information, where
the first capability information includes capability informa-
tion of sending a reference signal by the communication
apparatus based on a first bandwidth, the first bandwidth is
greater than a second bandwidth, the first bandwidth is used
by the communication apparatus to send the reference
signal, and the second bandwidth is used by the communi-
cation apparatus to receive and send communication data;
and the communication unit 1010 is further configured to
send the first capability information to the network device.

[0297] In a possible implementation, the processing unit
1020 is further configured to determine second capability
information, where the second capability information
includes capability information of sending a reference signal
by the communication apparatus based on the second band-
width; and the communication unit 1010 is further config-
ured to send the second capability information to the net-
work device.

[0298] In a possible implementation, the processing unit
1020 is further configured to determine a switching time,
where the switching time is a switching time between
sending the reference signal based on the first bandwidth and
sending the reference signal based on the second bandwidth
by the communication apparatus, the switching time
includes a first switching time and/or a second switching
time, the first switching time is a switching time in which the
communication apparatus switches from sending the refer-
ence signal based on the first bandwidth to sending the
reference signal based on the second bandwidth, and the
second switching time is a switching time in which the
communication apparatus switches from sending the refer-
ence signal based on the second bandwidth to sending the
reference signal based on the first bandwidth; and the
communication unit 1010 is further configured to send the
switching time to the network device.

[0299] In a possible implementation, the communication
unit 1010 is further configured to: receive second informa-
tion from a location server, where the second information is
used to request positioning capability information of the
communication apparatus; and send one or more of the first

Nov. 2, 2023

capability information, the second capability information,
and the switching time to the location server.

[0300] In a possible implementation, the communication
unit 1010 is further configured to: receive first reference
signal configuration information from the network device,
where the first reference signal configuration information
indicates the communication apparatus to send the reference
signal based on the first bandwidth; and send, based on the
first reference signal configuration information, the refer-
ence signal based on the first bandwidth.

[0301] In a possible implementation, the communication
unit 1010 is further configured to: receive second reference
signal configuration information from the network device,
where the second reference signal configuration information
indicates the communication apparatus to send the reference
signal based on the second bandwidth; and send, based on
the second reference signal configuration information, the
reference signal based on the second bandwidth.

[0302] For example, when the apparatus 1000 is config-
ured to perform the steps performed by the terminal device,
the communication unit 1010 is configured to receive fourth
information from a network device, where the fourth infor-
mation is used to request capability context information of
the communication apparatus; the processing unit 1020 is
configured to determine third capability information, where
the third capability information includes capability informa-
tion of receiving a reference signal by the communication
apparatus based on a third bandwidth, the third bandwidth is
greater than a fourth bandwidth, the fourth bandwidth is
used by the communication apparatus to receive the refer-
ence signal, and the fourth bandwidth is used by the com-
munication apparatus to receive and send communication
data; and the communication unit 1010 is further configured
to send the third capability information to the network
device.

[0303] In a possible implementation, the processing unit
1020 is further configured to determine fourth capability
information, where the fourth capability information
includes capability information of receiving a reference
signal by the communication apparatus based on the fourth
bandwidth; and the communication unit 1010 is further
configured to send the fourth capability information to the
network device.

[0304] In a possible implementation, the processing unit
1020 is further configured to determine a switching time,
where the switching time is a switching time between
receiving the reference signal based on the third bandwidth
and receiving a reference signal based on the fourth band-
width by the communication apparatus, the switching time
includes a third switching time and/or a fourth switching
time, the third switching time is a switching time in which
the communication apparatus switches from receiving the
reference signal based on the third bandwidth to receiving
the reference signal based on the fourth bandwidth, and the
fourth switching time is a switching time in which the
communication apparatus switches from receiving the ref-
erence signal based on the fourth bandwidth to receiving the
reference signal based on the third bandwidth; and the
communication unit 1010 is further configured to send the
switching time to the network device.

[0305] In a possible implementation, the communication
unit 1010 is further configured to: receive fifth information
from a location server, where the fifth information is used to
request positioning capability information of the communi-
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cation apparatus; and send one or more of the third capa-
bility information, the fourth capability information, and the
switching time to the location server.

[0306] In a possible implementation, the communication
unit 1010 is further configured to: receive third reference
signal resource configuration information from a location
server, where the third reference signal resource configura-
tion information indicates the communication apparatus to
receive the reference signal based on the third bandwidth
and/or the fourth bandwidth; and receive, based on the third
reference signal resource configuration information, the
reference signal based on the third bandwidth and/or the
fourth bandwidth.

[0307] For example, when the apparatus 1000 is config-
ured to perform the steps performed by the network device,
the processing unit 1020 is configured to generate first
information, where the first information is used to request
capability context information of a terminal device; the
communication unit 1010 is configured to send the first
information to the terminal device; and the communication
unit 1010 is further configured to receive first capability
information from the terminal device, where the first capa-
bility information includes capability information of sending
a reference signal by the terminal device based on a first
bandwidth, the first bandwidth is greater than a second
bandwidth, the first bandwidth is used by the terminal device
to send the reference signal, and the second bandwidth is
used by the terminal device to receive and send communi-
cation data.

[0308] In a possible implementation, the communication
unit 1010 is further configured to receive second capability
information from the terminal device, where the second
capability information includes capability information of
sending a reference signal by the terminal device based on
the second bandwidth.

[0309] In a possible implementation, the communication
unit 1010 is further configured to receive a switching time
from the terminal device, where the switching time is a
switching time between sending the reference signal based
on the first bandwidth and sending a reference signal based
on the second bandwidth by the terminal device. The switch-
ing time includes a first switching time and/or a second
switching time, the first switching time is a switching time
in which the terminal device switches from sending the
reference signal based on the first bandwidth to sending the
reference signal based on the second bandwidth, and the
second switching time is a switching time in which the
terminal device switches from sending the reference signal
based on the second bandwidth to sending the reference
signal based on the first bandwidth.

[0310] In a possible implementation, the communication
unit 1010 is further configured to receive third information
from a location server, where the third information is used
to request the communication apparatus to report reference
signal configuration information determined for the terminal
device.

[0311] In a possible implementation, the third information
further includes indication information. The indication
information indicates the communication apparatus to deter-
mine first reference signal configuration information for the
terminal device, and the first reference signal configuration
information indicates the terminal device to send the refer-
ence signal based on the first bandwidth. Alternatively, the
indication information indicates the communication appa-
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ratus to determine second reference signal configuration
information for the terminal device, and the second refer-
ence signal configuration information indicates the terminal
device to send the reference signal based on the second
bandwidth. Alternatively, the indication information indi-
cates the communication apparatus to determine first refer-
ence signal configuration information and second reference
signal configuration information for the terminal device, the
first reference signal configuration information indicates the
terminal device to send the reference signal based on the first
bandwidth, and the second reference signal configuration
information indicates the terminal device to send the refer-
ence signal based on the second bandwidth.

[0312] In a possible implementation, the communication
unit 1010 is further configured to send the first reference
signal configuration information to the terminal device,
where the second reference signal configuration information
indicates the terminal device to send the reference signal
based on the first bandwidth.

[0313] In a possible implementation, the communication
unit 1010 is further configured to send the second reference
signal configuration information to the terminal device,
where the second reference signal configuration information
indicates the terminal device to send the reference signal
based on the second bandwidth.

[0314] For example, when the apparatus 1000 is config-
ured to perform the steps performed by the network device,
the processing unit 1020 is configured to generate fourth
information, where the fourth information is used to request
capability context information of a terminal device; the
communication unit 1010 is configured to send the fourth
information to the terminal device; and the communication
unit 1010 is further configured to receive third capability
information from the terminal device, where the third capa-
bility information includes capability information of receiv-
ing a reference signal by the terminal device based on a third
bandwidth, the third bandwidth is greater than a fourth
bandwidth, the third bandwidth is used to receive the ref-
erence signal, and the fourth bandwidth is used by the
terminal device to receive and send communication data.
[0315] In a possible implementation, the communication
unit 1010 is further configured to receive fourth capability
information from the terminal device, where the fourth
capability information includes capability information of
receiving a reference signal by the terminal device based on
the fourth bandwidth.

[0316] In a possible implementation, the communication
unit 1010 is further configured to receive a switching time
from the terminal device, where the switching time is a
switching time between receiving the reference signal based
on the third bandwidth and receiving a reference signal
based on the fourth bandwidth by the terminal device. The
switching time includes a third switching time and/or a
fourth switching time, the third switching time is a switching
time in which the terminal device switches from receiving
the reference signal based on the third bandwidth to receiv-
ing the reference signal based on the fourth bandwidth, and
the fourth switching time is a switching time in which the
terminal device switches from receiving the reference signal
based on the fourth bandwidth to receiving the reference
signal based on the third bandwidth.

[0317] In a possible implementation, the communication
unit 1010 is further configured to: receive sixth information
from a location server, where the sixth information is used
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to request the communication apparatus to report reference
signal resource configuration information determined for the
terminal device; and send third reference signal resource
configuration information to the location server, where the
third reference signal resource configuration information
indicates the terminal device to receive the reference signal
based on the third bandwidth and/or the fourth bandwidth.
[0318] For example, when the apparatus 1000 is config-
ured to perform the steps performed by the location server,
the communication unit 1010 is configured to receive loca-
tion request information, where the location request infor-
mation is used to request location information of a terminal
device; the processing unit 1020 is configured to generate
second information, where the second information is used to
request positioning capability information of the terminal
device; the communication unit 1010 is further configured to
send the second information; and the communication unit
1010 is further configured to receive first capability infor-
mation from the terminal device, where the first capability
information includes capability information of sending a
reference signal by the terminal device based on a first
bandwidth, the first bandwidth is greater than a second
bandwidth, the first bandwidth is used by the terminal device
to send the reference signal, and the second bandwidth is
used by the terminal device to receive and send communi-
cation data.

[0319] In a possible implementation, the communication
unit 1010 is further configured to receive second capability
information from the terminal device, where the second
capability information includes capability information of
sending a reference signal by the terminal device based on
the second bandwidth.

[0320] In a possible implementation, the communication
unit 1010 is further configured to receive a switching time
from the terminal device, where the switching time is a
switching time between sending the reference signal based
on the first bandwidth and sending a reference signal based
on the second bandwidth by the terminal device. The switch-
ing time includes a first switching time and/or a second
switching time, the first switching time is a switching time
in which the terminal device switches from sending the
reference signal based on the first bandwidth to sending the
reference signal based on the second bandwidth, and the
second switching time is a switching time in which the
terminal device switches from sending the reference signal
based on the second bandwidth to sending the reference
signal based on the first bandwidth.

[0321] In a possible implementation, the communication
unit 1010 is further configured to send third information to
a network device, where the third information is used to
request the network device to report reference signal con-
figuration information determined for the terminal device.

[0322] Ina possible implementation, the third information
further includes indication information. The indication
information indicates the network device to determine first
reference signal configuration information for the terminal
device, and the first reference signal configuration informa-
tion indicates the terminal device to send the reference
signal based on the first bandwidth. Alternatively, the indi-
cation information indicates the network device to determine
second reference signal configuration information for the
terminal device, and the second reference signal configura-
tion information indicates the terminal device to send the
reference signal based on the second bandwidth. Alterna-
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tively, the indication information indicates the network
device to determine first reference signal configuration
information and second reference signal configuration infor-
mation for the terminal device, the first reference signal
configuration information indicates the terminal device to
send the reference signal based on the first bandwidth, and
the second reference signal configuration information indi-
cates the terminal device to send the reference signal based
on the second bandwidth.

[0323] For example, when the apparatus 1000 is config-
ured to perform the steps performed by the location server,
the communication unit 1010 is configured to receive loca-
tion request information, where the location request infor-
mation is used to request location information of a terminal
device; the processing unit 1020 is configured to generate
fifth information, where the fifth information is used to
request positioning capability information of the terminal
device; the communication unit 1010 is further configured to
send the fifth information; and the communication unit 1010
is further configured to receive third capability information
from the terminal device, where the third capability infor-
mation includes capability information of receiving a refer-
ence signal by the terminal device based on a third band-
width, the third bandwidth is greater than a fourth
bandwidth, the fourth bandwidth is only used by the terminal
device to receive the reference signal, and the fourth band-
width is used by the terminal device to receive and send
communication data.

[0324] In a possible implementation, the communication
unit 1010 is further configured to receive fourth capability
information from the terminal device, where the fourth
capability information includes capability information of
receiving a reference signal by the terminal device based on
the fourth bandwidth.

[0325] In a possible implementation, the communication
unit 1010 is further configured to receive a switching time
from the terminal device, where the switching time is a
switching time between receiving the reference signal based
on the third bandwidth and receiving a reference signal
based on the fourth bandwidth by the terminal device. The
switching time includes a third switching time and/or a
fourth switching time, the third switching time is a switching
time in which the terminal device switches from receiving
the reference signal based on the third bandwidth to receiv-
ing the reference signal based on the fourth bandwidth, and
the fourth switching time is a switching time in which the
terminal device switches from receiving the reference signal
based on the fourth bandwidth to receiving the reference
signal based on the third bandwidth.

[0326] In a possible implementation, the communication
unit 1010 is further configured to: send sixth information to
a network device, where the sixth information is used to
request the network device to report third reference signal
resource configuration information; receive the third refer-
ence signal resource configuration information from the
network device, where the third reference signal resource
configuration information indicates the terminal device to
receive the reference signal based on the third bandwidth
and/or the fourth bandwidth; and send the third reference
signal resource configuration information to the terminal
device.

[0327] When the apparatus is a chip apparatus or circuit,
the apparatus may include a communication unit and a
processing unit. The communication unit may be an input/



US 2023/0354252 Al

output circuit and/or a communication interface. The pro-
cessing unit is an integrated processor, a microprocessor, or
an integrated circuit. The communication unit may input
data and output data, and the processing unit may determine
output data based on the input data. For example, the
communication unit may input first information. The pro-
cessing unit may determine output data, for example, first
capability information, based on the input data, for example,
the first information.

[0328] FIG. 11 shows an apparatus 1100 according to an
embodiment of this application, to implement functions on
the terminal device side, the network device side, and the
location server side in the methods. When the apparatus is
configured to implement a function of the terminal device in
the methods, the apparatus may be the terminal device, or
may be a chip having a function similar to that of the
terminal device, or an apparatus that can be used in a
matching manner with the terminal device. When the appa-
ratus is configured to implement a function of the network
device, the apparatus may be the network device, or may be
a chip having a function similar to that of the network
device, or an apparatus that can be used in a matching
manner with the network device. When the apparatus is
configured to implement a function of the location server in
the methods, the apparatus may be the location server, or
may be a chip having a function similar to that of the
location server, or may be an apparatus that can be used in
a matching manner with the location server.

[0329] The apparatus 1100 includes at least one processor
1120, configured to implement functions on the terminal
device side, the network device side, and the location server
side in the methods provided in embodiments of this appli-
cation. The apparatus 1100 may further include a commu-
nication interface 1110. In this embodiment of this applica-
tion, the communication interface may be a transceiver, a
circuit, a bus, a module, or a communication interface of
another type, and is configured to communicate with another
device by using a transmission medium. For example, the
communication interface 1110 is used by an apparatus in the
apparatus 1100 to communicate with the another device. The
processor 1120 may complete a function of the processing
unit 1020 shown in FIG. 10, and the communication inter-
face 1110 may complete a function of the communication
unit 1010 shown in FIG. 10.

[0330] The apparatus 1100 may further include at least one
memory 1130, configured to store program instructions
and/or data. The memory 1130 is coupled to the processor
1120. The coupling in this embodiment of this application
may be an indirect coupling or a communication connection
between apparatuses, units, or modules in an electrical form,
a mechanical form, or another form, and is used for infor-
mation exchange between the apparatuses, the units, or the
modules. The processor 1120 may operate in cooperation
with the memory 1130. The processor 1120 may execute the
program instructions stored in the memory 1130. At least
one of the at least one memory may be included in the
processor.

[0331] A specific connection medium between the com-
munication interface 1110, the processor 1120, and the
memory 1130 is not limited in this embodiment of this
application. In this embodiment of this application, the
memory 1130, the processor 1120, and the communication
interface 1110 are connected through a bus 1140 in FIG. 11,
and the bus is represented by a bold line in FIG. 8. A
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connection manner between other components is schemati-
cally described, and is not limited thereto. The bus may be
classified into an address bus, a data bus, a control bus, and
the like. For ease of representation, only one bold line is
used to represent the bus in FIG. 11, but this does not mean
that there is only one bus or only one type of bus.

[0332] In another form of this embodiment, a computer-
readable storage medium is provided. The computer-read-
able storage medium stores instructions. When the instruc-
tions are executed, the methods on the terminal device side,
the network device side, and the location server side in the
method embodiments are performed.

[0333] In another form of this embodiment, a computer
program product including instructions is provided. When
the instructions are executed by an electronic apparatus (for
example, a computer, a processor, or an apparatus installed
with a processor), the electronic apparatus is enabled to
perform the methods on the terminal device side, the net-
work device side, and the location server side in the method
embodiments.

[0334] In another form of this embodiment, a communi-
cation system is provided, and the system may include at
least one network device and at least one location server.
[0335] It should be understood that the processor men-
tioned in embodiments of the present invention may be a
central processing unit (Central Processing Unit, CPU), or
may be another general purpose processor, a digital signal
processor (Digital Signal Processor, DSP), an application-
specific integrated circuit (Application-Specific Integrated
Circuit, ASIC), a field programmable gate array (Field
Programmable Gate Array, FPGA) or another programmable
logic device, a discrete gate or transistor logic device, a
discrete hardware component, or the like. The general-
purpose processor may be a microprocessor, or the processor
may be any conventional processor or the like.

[0336] It may be understood that the memory mentioned
in embodiments of the present invention may be a volatile
memory or a nonvolatile memory, or may include a volatile
memory and a nonvolatile memory. The nonvolatile memory
may be a read-only memory (Read-Only Memory, ROM), a
programmable read-only memory (Programmable ROM,
PROM), an erasable programmable read-only memory
(Erasable PROM, EPROM), an electrically erasable pro-
grammable read-only memory (Electrically EPROM,
EEPROM), or a flash memory. The volatile memory may be
a random access memory (Random Access Memory, RAM),
used as an external cache. Through example but not limi-
tative description, many forms of RAMs may be used, for
example, a static random access memory (Static RAM,
SRAM), a dynamic random access memory (Dynamic
RAM, DRAM), a synchronous dynamic random access
memory (Synchronous DRAM, SDRAM), a double data rate
synchronous dynamic random access memory (Double Data
Rate SDRAM, DDR SDRAM), an enhanced synchronous
dynamic random access memory (Enhanced SDRAM,
ESDRAM), a synchlink dynamic random access memory
(Synchlink DRAM, SLDRAM), and a direct rambus random
access memory (Direct Rambus RAM, DR RAM).

[0337] It should be noted that when the processor is a
general-purpose processor, a DSP, an ASIC, an FPGA or
another programmable logic device, a discrete gate or a
transistor logic device, or a discrete hardware component,
the memory (a storage module) is integrated into the pro-
Cessor.
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[0338] It should be noted that the memory described in
this specification aims to include but is not limited to these
memories and any memory of another proper type.

[0339] It should be understood that sequence numbers of
the foregoing processes do not mean execution sequences in
various embodiments of this application. The execution
sequences of the processes should be determined according
to functions and internal logic of the processes, and should
not be construed as any limitation on the implementation
processes of embodiments of the present invention.

[0340] A person of ordinary skill in the art may be aware
that, in combination with the examples described in embodi-
ments disclosed in this specification, units and algorithm
steps may be implemented by electronic hardware or a
combination of computer software and electronic hardware.
Whether the functions are performed by hardware or soft-
ware depends on particular applications and design con-
straint conditions of the technical solutions. A person skilled
in the art may use different methods to implement the
described functions for each particular application, but it
should not be considered that the implementation goes
beyond the scope of this application.

[0341] It may be clearly understood by a person skilled in
the art that, for the purpose of convenient and brief descrip-
tion, for a detailed working process of the foregoing system,
apparatus, and unit, refer to a corresponding process in the
method embodiments. Details are not described herein
again.

[0342] In the several embodiments provided in this appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiments are
merely examples. For example, division into the units is
merely logical function division and may be other division
in an actual implementation. For example, a plurality of
units or components may be combined or integrated into
another system, or some features may be ignored or not
performed. In addition, the displayed or discussed mutual
couplings or direct couplings or communication connections
may be implemented by using some interfaces. The indirect
couplings or communication connections between the appa-
ratuses or units may be implemented in electronic, mechani-
cal, or other forms.

[0343] The units described as separate parts may or may
not be physically separate, and parts displayed as units may
or may not be physical units, may be located in one position,
or may be distributed on a plurality of network units. Some
or all of the units may be selected based on an actual
requirement to achieve an objective of the solutions of
embodiments.

[0344] In addition, functional units in embodiments of this
application may be integrated into one processing unit, or
each of the units may exist alone physically, or two or more
units may be integrated into one unit.

[0345] When the functions are implemented in the form of
a software functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the tech-
nical solutions of this application essentially, or the part
contributing to the conventional technology, or some of the
technical solutions may be implemented in a form of a
software product. The computer software product is stored
in a storage medium, and includes several instructions for
instructing a computer device (which may be a personal
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computer, a server, a network device, or the like) to perform
all or some of the steps of the methods described in
embodiments of this application. The storage medium
includes any medium that may store program code, such as
a USB flash drive, a removable hard disk, a read-only
memory (Read-Only Memory, ROM), a random access
memory (Random Access Memory, RAM), a magnetic disk,
or an optical disc.

[0346] The foregoing descriptions are merely specific
implementations of this application, but are not intended to
limit the protection scope of this application. Any variation
or replacement readily figured out by a person skilled in the
art within the technical scope disclosed in this application
shall fall within the protection scope of this application.
Therefore, the protection scope of this application shall be
subject to the protection scope of the claims.

1. A positioning information transmission method, com-
prising:

receiving, by a terminal device, first information from a

network device, wherein the first information comprise
a request for capability information of the terminal
device; and

sending, by the terminal device, first capability informa-

tion to the network device, wherein

the first capability information comprises capability infor-

mation of sending a reference signal by the terminal
device based on a first bandwidth, the first bandwidth
is greater than a second bandwidth, the first bandwidth
is used by the terminal device to send the reference
signal, and the second bandwidth is used by the termi-
nal device to receive or send communication data.

2. The method according to claim 1, further comprising:

sending, by the terminal device, a switching time to the

network device, wherein the switching time is a switch-
ing time between sending the reference signal based on
the first bandwidth and sending a signal based on the
second bandwidth by the terminal device.

3. The method according to claim 2, wherein the switch-
ing time comprises at least one of a first switching time or
a second switching time, the first switching time is a
switching time in which the terminal device switches from
sending the reference signal based on the first bandwidth to
sending the signal based on the second bandwidth, and the
second switching time is a switching time in which the
terminal device switches from sending the signal based on
the second bandwidth to sending the reference signal based
on the first bandwidth.

4. The method according to claim 2, further comprising:

receiving, by the terminal device, second information

from a location server, wherein the second information
comprises a request for positioning capability informa-
tion of the terminal device; and

sending, by the terminal device, the first capability infor-

mation and the switching time to the location server.
5. The method according to claim 1, further comprising:
receiving, by the terminal device, first reference signal
configuration information from the network device,
wherein the first reference signal configuration infor-
mation indicates the terminal device to send the refer-
ence signal based on the first bandwidth; and

sending, by the terminal device, based on the first refer-
ence signal configuration information, the reference
signal based on the first bandwidth.
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6. The method according to claim 1, wherein the first
bandwidth is used to transmit a sounding reference signal
(SRS), and the first bandwidth is not used to send uplink data
or receive downlink data.

7. A positioning information transmission method, com-
prising:
sending, by a network device, first information to a
terminal device, wherein the first information comprise
a request for capability information of the terminal
device; and

receiving, by the network device, first capability infor-
mation from the terminal device, wherein

the first capability information comprises capability infor-
mation of sending a reference signal by the terminal
device based on a first bandwidth, the first bandwidth
is greater than a second bandwidth, the first bandwidth
is used by the terminal device to send the reference
signal, and the second bandwidth is used by the termi-
nal device to receive or send communication data.

8. The method according to claim 7, further comprising:

receiving, by the network device, a switching time from
the terminal device, wherein the switching time is a
switching time between sending the reference signal
based on the first bandwidth and sending a signal based
on the second bandwidth by the terminal device.

9. The method according to claim 8, wherein the switch-
ing time comprises at least one of a first switching time or
a second switching time, the first switching time is a
switching time in which the terminal device switches from
sending the reference signal based on the first bandwidth to
sending the signal based on the second bandwidth, and the
second switching time is a switching time in which the
terminal device switches from sending the signal based on
the second bandwidth to sending the reference signal based
on the first bandwidth.

10. The method according to claim 7, further comprising:

sending, by the network device, first reference signal
configuration information to the terminal device,
wherein the first reference signal configuration infor-
mation indicates the terminal device to send the refer-
ence signal based on the first bandwidth.
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11. The method according to claim 7, wherein the first
bandwidth is used to transmit a sounding reference signal
(SRS), and the first bandwidth is not used to send uplink data
or receive downlink data.
12. A positioning information transmission method, com-
prising:
receiving, by a location server, location request informa-
tion, wherein the location request information comprise
a request for location information of a terminal device;

sending, by the location server, second information,
wherein the second information comprise a request for
positioning capability information of the terminal
device; and

receiving, by the location server, first capability informa-

tion from the terminal device, wherein

the first capability information comprises capability infor-

mation of sending a reference signal by the terminal
device based on a first bandwidth, the first bandwidth
is greater than a second bandwidth, the first bandwidth
is used by the terminal device to send the reference
signal, and the second bandwidth is used by the termi-
nal device to receive or send communication data.

13. The method according to claim 12, further compris-
ing:

receiving, by the location server, a switching time from

the terminal device, wherein the switching time is a
switching time between sending the reference signal
based on the first bandwidth and sending a signal based
on the second bandwidth by the terminal device.

14. The method according to claim 13, wherein the
switching time comprises at least one of a first switching
time or a second switching time, the first switching time is
a switching time in which the terminal device switches from
sending the reference signal based on the first bandwidth to
sending the signal based on the second bandwidth, and the
second switching time is a switching time in which the
terminal device switches from sending the signal based on
the second bandwidth to sending the reference signal based
on the first bandwidth.

15. The method according to claim 12, wherein the first
bandwidth is used to transmit a sounding reference signal
(SRS), and the first bandwidth is not used to send uplink data
or receive downlink data.
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