10

15

20

METHOD FOR REPORTING POSITIONING
MEASUREMENT INFORMATION, TERMINAL, AND
NETWORK DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No.
201910234824.8 filed in China on March 26, 2019, which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD

[0002] This disclosure relates to the field of communications technologies, and
in particular, to a method for reporting positioning measurement information, a

terminal, and a network device.

BACKGROUND

[0003] In a long term evolution (Long Term Evolution, LTE) system, a
positioning reference signal (Positioning Reference Signal, PRS) is a reference
signal (Reference Signal, RS) used for downlink positioning. A terminal (User
Equipment, UE) measures PRSs sent from a plurality of cells (cell) or a plurality of
transmission points (Transmission Point, TP), and obtains a reference signal time
difference (Reference Signal Time Difference, RSTD) between the plurality of cells
or transmission points. Then the UE sends RSTD information obtained through
measurement to a location server, and the location server obtains a location of the
UE through calculation.

[0004] In a downlink positioning method, the UE does not obtain precise time of
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arrival (Time of Arrival, TOA), and an estimated location is determined by time
differences of arrival (Time Difference of Arrival, TDOA) (represented by time
difference of reference signal (Time Difference of Reference Signal, RSTD) in a
standard) of at least three base stations, that is, determined by relative time rather
than absolute time. In principle, two base stations participating in positioning can
determine one hyperbolic trajectory of the UE, and three base stations participating
in positioning can define the UE within a very small area. One more base station
added may define the UE within another area, and a location range of the UE may be
narrowed by using an overlapping part. In downlink positioning in LTE, the UE
needs to measure PRSs from a plurality of base stations or a plurality of cells to
obtain RSTDs, and then report RSTD information to a location server on a network
side. Finally, the location server calculates the location of the UE.

[0005] Considering that in a new radio (New Radio, NR) system, a PRS is sent
in a serving cell or a neighboring cell by beam sweeping (beam sweeping), the UE
may need to measure PRSs of multiple beams (beam) from the serving cell or the
neighboring cell during positioning. Reporting of multi-beam measurement results
causes a great increase of complexity and overheads. In a case of multiple beams,
how to properly report multi-beam measurement results has not been clearly defined,

and needs to be resolved urgently.

SUMMARY

[0006] Embodiments of this disclosure provide a method for reporting
positioning measurement information, a terminal, and a network device to resolve a
problem of reporting multi-beam measurement results.

[0007] According to a first aspect, an embodiment of this disclosure provides a
method for reporting positioning measurement information, applied to a terminal and
including:

receiving first configuration information from a network device; and
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reporting a measurement result of a beam group based on the first
configuration information, where

the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[0008] According to a second aspect, an embodiment of this disclosure further
provides a method for reporting positioning measurement information, applied to a
network device and including:

sending first configuration information to a terminal; and

receiving a measurement result of a beam group from the terminal, where

the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[0009] According to a third aspect, an embodiment of this disclosure further
provides a terminal, including:

a first receiving module, configured to receive first configuration
information from a network device; and

a first sending module, configured to report a measurement result of a
beam group based on the first configuration information, where

the beam group 1s used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[0010] According to a fourth aspect, an embodiment of this disclosure further
provides a network device, including:

a second sending module, configured to send first configuration

information to a terminal; and
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a second receiving module, configured to receive a measurement result of
a beam group from the terminal, where

the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[0011] According to a fifth aspect, an embodiment of this disclosure further
provides a terminal, including a memory, a processor, and a program stored in the
memory and capable of running on the processor, where when the program is
executed by the processor, steps of the foregoing method for reporting positioning
measurement information are implemented.
[0012] According to a sixth aspect, an embodiment of this disclosure further
provides a network device, including a memory, a processor, and a program stored in
the memory and capable of running on the processor, where when the program is
executed by the processor, steps of the foregoing method for reporting positioning
measurement information are implemented.
[0013] According to a seventh aspect, an embodiment of this disclosure further
provides a computer-readable storage medium, where the computer-readable storage
medium stores a computer program, and when the computer program is executed by
a processor, steps of the method for reporting positioning measurement information
on a terminal side are implemented, or when the computer program is executed by a
processor, steps of the method for reporting positioning measurement information on
a network device side are implemented.
[0014]  In the embodiments of this disclosure, during reporting of positioning
measurement information, RSRP or TOA may be used to determine measurement
results of N beams for reporting, so that reporting of positioning measurement
information is implemented when PRSs of multiple beams are received. Because the
beam measurement results to be reported may be properly selected based on the
RSRP and the TOA, overheads for reporting the positioning measurement

information can be reduced.
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BRIEF DESCRIPTION OF DRAWINGS

[0015] FIG. 1 is a structural diagram of a network system to which an
embodiment of this disclosure may be applied;

[0016] FIG. 2 is a flowchart of a method for reporting positioning measurement
information according to an embodiment of this disclosure;

[0017] FIG. 3 is a flowchart of another method for reporting positioning
measurement information according to an embodiment of this disclosure;

[0018] FIG. 4 is a structural diagram of a terminal according to an embodiment
of this disclosure;

[0019] FIG. 5 is a structural diagram of a network device according to an
embodiment of this disclosure;

[0020] FIG. 6 is a structural diagram of another terminal according to an
embodiment of this disclosure; and

[0021] FIG. 7 is a structural diagram of another network device according to an

embodiment of this disclosure.

DESCRIPTION OF EMBODIMENTS

[0022] The following clearly and completely describes the technical solutions in
the embodiments of this disclosure with reference to the accompanying drawings in
the embodiments of this disclosure. Apparently, the described embodiments are
merely a part rather than all of the embodiments of this disclosure. All other
embodiments that a person of ordinary skill in the art obtains without creative efforts
based on the embodiments of this disclosure shall fall within the protection scope of
this disclosure.

[0023] In the specification and claims of this application, the term "include", and
any other variant thereof mean to cover a non-exclusive inclusion. For example, a
process, method, system, product, or device that includes a list of steps or units is not

necessarily limited to those steps or units, but may include other steps or units not
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expressly listed or inherent to such a process, method, system, product, or device. In
addition, the term "and/or" used in the specification and claims indicates at least one
of connected objects. For example, "A and/or B" represents the following three cases:
only A, only B, and both A and B.

[0024] In the embodiments of this disclosure, terms such as "an example" or "for
example" are used to represent an example, an instance, or an illustration. Any
embodiment or design solution described as "an example" or "for example" in the
embodiments of this disclosure shall not be interpreted to be more preferential or
advantageous than other embodiments or design solutions. Specifically, the terms
such as "an example" or "for example" are intended to present related concepts in a
specific manner.

[0025] The following describes the embodiments of this disclosure with
reference to the accompanying drawings. A method for reporting positioning
measurement information, a terminal, and a network device provided in the
embodiments of this disclosure may be applied to a wireless communications system.
The wireless communications system may be a 5G system, or an evolved long term
evolution (Evolved Long Term Evolution, eLTE) system, or a later evolved
communications system.

[0026] FIG. 1 is a structural diagram of a network system to which an
embodiment of this disclosure may be applied. As shown in FIG. 1, the network
system includes a terminal 11 and a network device 12. The terminal 11 may be a
user terminal or another terminal-side device, for example, a mobile phone, a tablet
computer (Tablet Personal Computer), a laptop computer (Laptop Computer), a
personal digital assistant (personal digital assistant, PDA), a mobile Internet device
(Mobile Internet Device, MID), or a wearable device (Wearable Device). It should
be noted that a specific type of the terminal 11 is not limited in this embodiment of
this disclosure. The network device 12 may be a 5G base station, or a base station of
a later version, or a base station in another communications system, or is referred to
as a NodeB, or an evolved NodeB, or a transmission and reception point
(Transmission Reception Point, TRP), or an access point (Access Point, AP), or other
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terms in the art. As long as a same technical effect is achieved, the network device is
not limited to a specific technical term. In addition, the network device 12 may be a
master node (Master Node, MN) or a secondary node (Secondary Node, SN). It
should be noted that the 5G base station is used merely as an example in this
embodiment of this disclosure, rather than limiting a specific type of the network
device.

[0027] FIG. 2 is a flowchart of a method for reporting positioning measurement
information according to an embodiment of this disclosure. The method is applied to
a terminal. As shown in FIG. 2, the method includes the following steps.

[0028] Step 201: Receive first configuration information from a network device.
[0029] In this embodiment of this disclosure, the first configuration information
is used to configure the terminal to report measurement results of beams in each cell
participating in positioning. Specifically, the network device may transmit PRSs on
different beams in each cell by beam sweeping, and the terminal measures the PRSs
transmitted on all the beams to obtain beam measurement results. Specifically, a
manner of sending the first configuration information may be set based on an actual
requirement, and is not further limited herein. For example, in an optional
embodiment, the first configuration information may be sent by using higher layer
signaling.

[0030] Step 202: Report a measurement result of a beam group based on the first
configuration information.

[0031] The beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power (Reference Signal Received Power, RSRP) or time of arrival TOA, where N is
a positive integer, the N beams are beams in a first cell, and the first cell is one of
cells participating in positioning.

[0032] It should be noted that in an optional embodiment, the beam group of the
first cell may be determined based on RSRP; in another optional embodiment, the
beam group of the first cell may be determined based on TOA; and in still another
optional embodiment, the beam group of the first cell may be determined based on
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RSRP and TOA. For example, a manner of determining the N beams includes any
one of the following:

top N beams in descending order of reference signal received power
RSRP in the first cell;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top L beams in ascending order of time of arrival TOA and top K beams
in descending order of RSRP in the first cell, where N <L + K.
[0033] It should be understood that when the manner of determining the N
beams is top L beams in ascending order of time of arrival TOA and top K beams in
descending order of RSRP in the first cell, the N beams are the top L beams and the
top K beams. The top K beams in descending order of RSRP may be top K beams in
descending order of RSRP in the first cell, or may be all beams whose RSRP is
higher than the preset threshold in the first cell, or may be top K beams selected from
M beams whose RSRP is higher than the preset threshold in descending order of
RSRP. The top L beams in ascending order of TOA may be top L beams in ascending
order of TOA in the first cell, or may be top L beams selected from M beams whose
RSRP is higher than the preset threshold in the first cell in ascending order of RSRP.
[0034] The top L beams selected based on the RSRP and the top K beams
selected based on the TOA may include a same beam. In this case, a measurement
result of only one beam is actually reported during measurement result reporting.
Therefore, N < L + K. In other words, in a case in which the N beams are the top L
beams and the top K beams, when the top L beams and the top K beams do not
include a same beam, N = L + K; or when the top L beams and the top K beams
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include a same beam, N is the actual number of beams. In this way, repeated
reporting of beam measurement results can be avoided, and overheads of beam
measurement result reporting can be reduced.

[0035] For example, the top L beams in ascending order of TOA include beam A,
beam B, and beam C, and the top K beams in descending order of RSRP include
beam B, beam D, beam E, and beam F. In this case, the number of beams actually
reported is 6, that is, N = 6.

[0036] Specifically, when the measurement result of the beam group is reported,
report content may be set based on an actual requirement. For example, in this
embodiment, the report content may include at least one of a beam identifier (beam
ID), a cell identity (cell ID), a positioning reference signal identifier (PRS ID), a
reference time difference (Reference time difference), an additional path (Additional
path), reference quality (reference quality), a reference signal time difference,
reference signal time difference quality (RSTD quality), RSRP, reference signal
received power quality (RSRP quality), and a port (port).

[0037]  In this embodiment of this disclosure, during reporting of positioning
measurement information, RSRP or TOA may be used to determine measurement
results of N beams for reporting, so that reporting of positioning measurement
information is implemented when PRSs of multiple beams are received. Because the
beam measurement results to be reported may be properly selected based on the
RSRP and the TOA, overheads for reporting the positioning measurement
information can be reduced.

[0038] Further, the measurement result of the beam group includes a first
measurement result and/or a second measurement result, where the first
measurement result is a measurement result associated with a downlink time
difference of arrival (Down Link Time Difference Of Arrival, DL-TDOA), and the
second measurement result is a measurement result associated with a downlink angle
of departure (Down Link Angle Of Departure, DL-AoD).

[0039] It should be noted that for measurement results of beams, the terminal
may report all or a part of the measurement results. For example, in an optional
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embodiment, the first configuration information may alternatively be used to indicate
the terminal to report the first measurement result or the second measurement result.
[0040] Specifically, the network device can configure the DL-TDOA technology
and the DL-AoD technology separately. For example, when the network device
configures the DL-TDOA technology, the terminal only reports a measurement result
associated with the DL-TDOA technology. For example, the measurement result
may include at least one of an RSTD, RSTD quality, an additional path, reference
quality, RSRP, and RSRP quality. When the network device configures the DL-AoD
technology, the terminal only reports a measurement result associated with the
DL-AoD technology. For example, the measurement result may include at least one
of RSRP and RSRP quality.

[0041] In another optional embodiment, the network device may not configure
the DL-TDOA technology and the DL-AoD technology separately. In this case, in an
implementation solution, the terminal may report all measurement results of beams
regardless of the technology. In another implementation solution, the measurement
result associated with the DL-TDOA technology or the measurement result
associated with the DL-AoD technology may be reported based on report content
configured by the network device. Configuration information corresponding to the
report content may be carried in a positioning assistance data signaling field of a
higher layer protocol (such as LPP), or carried in positioning information request
signaling.

[0042] Generally, the cells participating in positioning usually include at least
three cells. Specifically, the cells participating in positioning include a reference cell
and a neighboring cell; or the cells participating in positioning include a neighboring
cell. The cells participating in positioning may be configured by the network device.
The cell herein may not be limited to a physical cell, but may also be a virtual cell,
such as a TP or a TRP. The reference cell may be an RSTD reference cell (the cell is
used as a reference for calculating an RSTD), or may be an RSRP reference cell (the
cell is used as a reference for calculating relative RSRP values of other cells and
other beams). The neighboring cell is a cell participating in positioning other than
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the reference cell. In this embodiment, the RSTD reference cell and the RSRP
reference cell may be a same cell or different cells.
[0043] It should be noted that during RSTD and RSRP calculation, it is usually
necessary to perform calculation based on the reference beam reference beam. For
different values of N, the following describes in detail a definition of a
corresponding reference beam.
[0044] In an optional embodiment, when N is equal to 1, a beam in a beam group
of the reference cell is a reference beam.
[0045] In another optional embodiment, when N is greater than 1, the method
further includes:

receiving second configuration information from the network device,
where the second configuration information is used to configure a reference beam,
and the reference beam is a beam in a beam group of the reference cell.
[0046] The reference beam is used as a reference for calculating timing (timing)
of a first beam; or the reference beam is used as a reference for calculating RSRP
of a first beam; or the reference beam is used as a reference for calculating timing
and RSRP of a first beam. The first beam is a beam in the beam group of the
reference cell or a beam in a beam group of the neighboring cell, and the first beam
is different from the reference beam.
[0047] In this embodiment, when N is equal to 1, the terminal reports
measurement information based on only a beam of the reference cell, where the
beam may be considered as a reference beam (reference beam). When N is greater
than 1, the network device defines a reference beam for the terminal. In this way;, it is
convenient for the terminal to report timing and/or RSRP information of other beams
in the reference cell or neighboring cell based on the timing and/or RSRP value of
the reference beam. Specifically, the terminal may determine a beam as the reference
beam based on an instruction of the network device; or the terminal may directly
obtain information of the reference beam based on a network-side configuration.
[0048] For example, when N is greater than 1, the reference beam is any one of
the following beams:
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a beam with a largest RSRP;

a beam with a smallest TOA; and

a designated second beam, where the second beam is different from the
beam with the largest RSRP, and the second beam is different from the beam with
the smallest TOA.
[0049] In other words, the reference beam may be a beam among multiple beams
in the reference cell. The beam may be the beam with the largest RSRP, the beam
with the smallest TOA, or one of other designated beams.
[0050] Further, a manner of reporting the measurement result of the beam group
may be set based on an actual requirement. For example, in this embodiment, when
N is greater than 1, the reporting a measurement result of a beam group may include
either of the following manners:

manner 1: reporting a measurement result of each beam in the beam
group; or

manner 2: reporting a joint measurement result of the beam group, where
the joint measurement result is a measurement result obtained after joint processing
is performed on measurement results of beams in the beam group.
[0051] In the foregoing manner 1, the reporting a measurement result of each
beam in the beam group may include:

reporting measurement results of the reference beam and a third beam
based on first preset content, where the third beam is a beam in the beam group of
the neighboring cell; and

reporting a measurement result of a fourth beam based on second preset
content, where the fourth beam is a beam other than the reference beam in the beam
group of the reference beam, where

the first preset content includes at least one of a beam identifier, a cell
identity, a positioning reference signal identifier, an additional path, reference quality,
a reference signal time difference, reference signal time difference quality, RSRP,

reference signal received power quality, and a port; and
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the second preset content includes at least one of a reference time
difference, a beam ID, a cell ID, a PRS ID, an additional path, reference quality,
RSRP, RSRP quality, and a port.
[0052] In the foregoing manner 2, a manner of joint processing includes any one
of the following:

calculating an average value of the measurement results of the beams in
the beam group;

calculating a weighted average value of the measurement results of the
beams in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in
ascending order of measurement result values, where

J is a positive integer less than N.
[0053] For example, in a specific implementation solution, firstly, the terminal
obtains TOA information of multiple beams in the reference cell through
measurement. Based on an instruction of the network side, the terminal directly
performs one of the following processing on TOA information of N beams:

1. calculating an average value of TOA measurement results of the N
beams;

2. calculating a weighted average value of the TOA of the N beams,
where a weighting coefficient may be related to measurement quality;

3. selecting TOA of one or several beams with best measurement quality
to determine the reference beam; and

4. selecting TOA of one or several beams with a smallest value in the
measurement results to determine the reference beam.
[0054] Secondly, the terminal obtains TOA information of N beams of the
neighboring cell through measurement. Based on an instruction of the network
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device, the terminal directly performs one of the following processing on TOA
information of multiple beams of the neighboring cell:

1. calculating an average value of TOA measurement results of the N
beams to calculate an RSTD;

2. calculating a weighted average value of TOA of the N beams to
calculate an RSTD;

3. selecting TOA of one or several beams with best measurement quality
to calculate an RSTD based on the reference beam; and

4. selecting TOA of one or several beams with a smallest value in the
measurement results to calculate an RSTD based on the reference beam.
[0055] Finally, the terminal reports RSTD information, and information such as
a cell ID, a beam ID, a PRS ID, and a port that are associated.
[0056] After joint processing is performed on the measurement result of the
beam group in this embodiment of this disclosure, a joint processing result is
reported. In this way, a size and complexity of information reported by the terminal
can be reduced, and processing complexity of the network device can also be
reduced.
[0057] For better understanding this disclosure, the following describes in detail
a terminal reporting process corresponding to different values of N.
[0058] Solution 1: UE performs reporting based on one PRS beam, where the
one PRS beam may be a beam with a largest RSRP or a beam corresponding to
smallest TOA.
[0059] (1) Report measurement information of a reference cell:
[0060] The UE performs reporting based on a beam of the reference cell, where
report content may include at least one of a beam ID, a cell ID, a PRS ID, an
additional path, reference quality, RSRP, RSRP quality, port information, and the like.
Because the UE performs reporting based on only one beam, the beam may be used
as a reference beam.
[0061] The beam ID is an ID of the beam, and is related to a PRS resource ID of
a positioning reference signal resource.
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[0062] The cell ID may be any one of a physical cell identity (Physical-layer
Cell Identity, PCI), a global cell identity global cell ID, and a target object, where the
target object may be a TP ID or a TRP ID.

[0063] The PRS ID is an ID configured by a network side for the PRS.

[0064] The port information indicates to which PRS port a current measurement
result belongs.

[0065] The reference quality includes TOA detection quality of a channel
corresponding to the beam, to facilitate precise positioning by the network side.
[0066] The additional path includes timing information of one or more additional
paths, relative to path timing for determining an RSTD in the beam, to facilitate
more precise positioning by the network side.

[0067] RSRP is reference signal received power of the beam.

[0068] RSRP quality is estimated RSRP quality of the beam.

[0069] (2) Report related measurement information of a neighboring cell:

[0070] The UE performs reporting based on a PRS beam of the neighboring cell,
where report content may include at least one of a beam ID, a cell ID, a PRS ID, an
RSTD, RSTD quality, an additional path, RSRP, RSRP quality, port information, and
the like.

[0071] The RSTD is a reference time difference of the beam, calculated based on
the reference beam of the reference cell.

[0072] The RSRP is an RSRP value of the beam relative to the reference beam.
[0073] Solution 2: UE performs reporting based on two PRS beams, where the
two PRS beams may be a beam with a largest RSRP and a beam corresponding to
smallest TOA.

[0074] (1) Reporting measurement information of a reference cell includes
reporting information of a reference beam and information of another beam in the
reference cell.

[0075] The reporting information of a reference beam includes reporting at least
one of a beam ID, a cell ID, a PRS ID, reference quality, an additional path, RSRP,
RSRP quality, port information, and the like.
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[0076] The reference beam is one of two beams in the reference cell. Timing of
the other beam in the reference cell or a neighboring cell may use TOA of the
reference beam as a reference; and RSRP of the other beam in the reference cell or
the neighboring cell may use RSRP of the reference beam as a reference. The
reference beam may be a beam with a largest RSRP or a beam with a smallest TOA.
[0077] The reported information of the other beam in the reference cell includes
at least one of a reference time difference, a beam ID, a cell ID, a PRS ID, reference
quality, an additional path, RSRP, RSRP quality, port information, and the like.
[0078] The reference time difference is a time difference between TOA of the
beam and TOA of the reference beam.
[0079] (2) Report related measurement information of a neighboring cell:
[0080] The UE reports information based on two beams in the neighboring cell,
where information reported per beam per beam includes at least one of a beam ID, a
cell ID, a PRS ID, an RSTD, RSTD quality, an additional path, RSRP, RSRP quality,
port information, and the like.
[0081] Solution 3: N is greater than or equal to 2, and the UE performs reporting
based on N PRS beams. The N PRS beams may be beams determined by any one of
the following:

top N beams in descending order of reference signal received power
RSRP in a first cell;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top L beams in ascending order of time of arrival TOA and top K beams
in descending order of RSRP in the first cell, where N <L + K.

16



10

15

20

25

[0082] (1) Reporting measurement information of a reference cell includes
reporting information of a reference beam and information of another beam in the
reference cell.

[0083] The reported information of the reference beam includes at least one of a
beam ID, a cell ID, a PRS ID, reference quality, an additional path, RSRP, RSRP
quality, port information, and the like.

[0084] The reference beam is one of N beams in the reference cell. Timing of the
other beams in the reference cell or a neighboring cell may use TOA of the reference
beam as a reference; and RSRP of the other beams in the reference cell or the
neighboring cell may use RSRP of the reference beam as a reference. The reference
beam may be a beam with a largest RSRP or a beam with a smallest TOA.

[0085] Information reported per beam of the other beams in the reference cell
includes at least one of a reference time difference, a beam ID, a cell ID, a PRS ID,
reference quality, an additional path, RSRP, RSRP quality, port information, and the
like.

[0086] (2) Report related measurement information of a neighboring cell:

[0087] The UE reports information based on N strongest beams in the
neighboring cell, where information reported per beam per beam includes at least
one of a beam ID, a cell ID, a PRS ID, an RSTD, RSTD quality, an additional path,
RSRP, RSRP quality, port information, and the like.

[0088] FIG. 3 is a flowchart of another method for reporting positioning
measurement information according to an embodiment of this disclosure. The
method is applied to a network device. As shown in FIG. 3, the method includes the
following steps.

[0089] Step 301: Send first configuration information to a terminal.

[0090] Step 302: Receive a measurement result of a beam group from the
terminal.

[0091] The beam group is used to transmit a positioning reference signal PRS,

and the beam group includes N beams determined by reference signal received
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power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[0092] Optionally, a manner of determining the N beams includes any one of the
following:

top N beams in descending order of reference signal received power
RSRP in the first cell, where the first cell is a cell participating in positioning;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top L beams in ascending order of TOA and top K beams in descending
order of RSRP in the first cell, where N <L + K.
[0093] Optionally, in a case in which the N beams are the top L beams and the
top K beams,

when the top L beams and the top K beams do not include a same beam,
N=L+K;or

when the top L beams and the top K beams do not include a same beam,
N is the actual number of beams.
[0094] Optionally, the measurement result of the beam group includes a first
measurement result and/or a second measurement result, where the first
measurement result is a measurement result associated with a downlink time
difference of arrival DL-TDOA, and the second measurement result is a
measurement result associated with a downlink angle of departure DL-AoD.
[0095] Optionally, the first configuration information is used to indicate the

terminal to report the first measurement result or the second measurement result.
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[0096] Optionally, the cells participating in positioning include a reference cell
and a neighboring cell; or the cells participating in positioning include a neighboring
cell.
[0097] Optionally, when N is equal to 1, a beam in a beam group of the reference
cell is a reference beam.
[0098] Optionally, when N is greater than 1, the method further includes:

sending second configuration information to the terminal, where the
second configuration information is used to configure a reference beam, and the
reference beam is a beam in a beam group of the reference cell, where

the reference beam is used as a reference for calculating timing and/or
RSRP of a first beam, the first beam is a beam in the beam group of the reference
cell or a beam in a beam group of the neighboring cell, and the first beam is different
from the reference beam.
[0099] Optionally, when N is greater than 1, the reference beam is any one of the
following beams:

a beam with a largest RSRP;

a beam with a smallest TOA; and

a designated second beam, where the second beam is different from the
beam with the largest RSRP, and the second beam is different from the beam with
the smallest TOA.
[00100] Optionally, when N is greater than 1, the receiving a measurement result
of a beam group from the terminal includes:

receiving a measurement result of each beam in the beam group from the
terminal; or

receiving a joint measurement result of the beam group from the terminal,
where the joint measurement result is a measurement result obtained after joint
processing is performed on measurement results of beams in the beam group.
[00101] Optionally, the terminal reports the measurement result of each beam in

the beam group in any one of the following manners:
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reporting measurement results of the reference beam and a third beam
based on first preset content, where the third beam is a beam in the beam group of
the neighboring cell; and

reporting a measurement result of a fourth beam based on second preset
content, where the fourth beam is a beam other than the reference beam in the beam
group of the reference beam, where

the first preset content includes at least one of a beam identifier beam ID,
a cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path additional path, reference quality reference quality, a reference signal time
difference RSTD, reference signal time difference quality RSTD quality, RSRP,
reference signal received power quality RSRP quality, and a port; and

the second preset content includes at least one of a reference time
difference reference time difference, a beam ID, a cell ID, a PRS ID, an additional
path, reference quality, RSRP, RSRP quality, and a port.
[00102] Optionally, a manner of joint processing includes any one of the
following:

calculating an average value of the measurement results of the beams in
the beam group;

calculating a weighted average value of the measurement results of the
beams in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in
ascending order of measurement result values, where

J is a positive integer less than N.
[00103] It should be noted that this embodiment is used as an implementation of
the network device corresponding to the embodiment shown in FIG. 2. For a specific
implementation of this embodiment, reference may be made to the related
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descriptions of the embodiment shown in FIG. 2, and a same beneficial effect is
achieved. To avoid repetition, details are not described herein again.
[00104] FIG. 4 is a structural diagram of a terminal according to an embodiment
of this disclosure. As shown in FIG. 4, the terminal 400 includes:

a first receiving module 401, configured to receive first configuration
information from a network device; and

a first sending module 402, configured to report a measurement result of
a beam group based on the first configuration information, where

the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[00105] Optionally, a manner of determining the N beams includes any one of the
following:

top N beams in descending order of reference signal received power
RSRP in the first cell;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top L beams in ascending order of TOA and top K beams in descending
order of RSRP in the first cell, where N <L + K.
[00106] Optionally, in a case in which the N beams are the top L beams and the
top K beams,

when the top L beams and the top K beams do not include a same beam,
N=L+K;or
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when the top L beams and the top K beams include a same beam, N is the
actual number of beams.
[00107] Optionally, the measurement result of the beam group includes a first
measurement result and/or a second measurement result, where the first
measurement result is a measurement result associated with a downlink time
difference of arrival DL-TDOA, and the second measurement result is a
measurement result associated with a downlink angle of departure DL-AoD.
[00108] Optionally, the first configuration information is used to indicate the
terminal to report the first measurement result or the second measurement result.
[00109] Optionally, the cells participating in positioning include a reference cell
and a neighboring cell; or the cells participating in positioning include a neighboring
cell.
[00110] Optionally, when N is equal to 1, a beam in a beam group of the reference
cell is a reference beam.
[00111] Optionally, when N is greater than 1, the method further includes:

receiving second configuration information from the network device,
where the second configuration information is used to configure a reference beam,
and the reference beam is a beam in a beam group of the reference cell, where

the reference beam is used as a reference for calculating timing and/or
RSRP of a first beam, the first beam is a beam in the beam group of the reference
cell or a beam in a beam group of the neighboring cell, and the first beam is different
from the reference beam.
[00112] Optionally, when N is greater than 1, the reference beam is any one of the
following beams:

a beam with a largest RSRP;

a beam with a smallest TOA; and

a designated second beam, where the second beam is different from the
beam with the largest RSRP, and the second beam is different from the beam with

the smallest TOA.
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[00113] Optionally, when N is greater than 1, the reporting a measurement result
of a beam group includes:

reporting a measurement result of each beam in the beam group; or

reporting a joint measurement result of the beam group, where the joint
measurement result is a measurement result obtained after joint processing is
performed on measurement results of beams in the beam group.
[00114] Optionally, the first sending module 402 is specifically configured to:
report measurement results of the reference beam and a third beam based on first
preset content, where the third beam is a beam in the beam group of the neighboring
cell; and report a measurement result of a fourth beam based on second preset
content, where the fourth beam is a beam other than the reference beam in the beam
group of the reference beam, where

the first preset content includes at least one of a beam identifier beam ID,
a cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path additional path, reference quality reference quality, a reference signal time
difference RSTD, reference signal time difference quality RSTD quality, RSRP,
reference signal received power quality RSRP quality, and a port; and

the second preset content includes at least one of a reference time
difference reference time difference, a beam ID, a cell ID, a PRS ID, an additional
path, reference quality, RSRP, RSRP quality, and a port.
[00115] Optionally, a manner of joint processing includes any one of the
following:

calculating an average value of the measurement results of the beams in
the beam group;

calculating a weighted average value of the measurement results of the
beams in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and
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selecting measurement results of top J beams from the beam group in
ascending order of measurement result values, where

J is a positive integer less than N.
[00116] The terminal provided in this embodiment of this disclosure can
implement each process implemented by the terminal in the method embodiment in
FIG. 2. To avoid repetition, details are not described herein again.
[00117] FIG. 5 is a structural diagram of a network device according to an
embodiment of this disclosure. As shown in FIG. 5, the network device 500 includes:

a second sending module 501, configured to send first configuration
information to a terminal; and

a second receiving module 502, configured to receive a measurement
result of a beam group from the terminal, where

the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[00118] Optionally, a manner of determining the N beams includes any one of the
following:

top N beams in descending order of reference signal received power
RSRP in the first cell, where the first cell is a cell participating in positioning;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top L beams in ascending order of TOA and top K beams in descending
order of RSRP in the first cell, where N <L + K.
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[00119] Optionally, in a case in which the N beams are the top L beams and the
top K beams,

when the top L beams and the top K beams do not include a same beam,
N=L+K;or

when the top L beams and the top K beams do not include a same beam,
N is the actual number of beams.
[00120] Optionally, the measurement result of the beam group includes a first
measurement result and/or a second measurement result, where the first
measurement result is a measurement result associated with a downlink time
difference of arrival DL-TDOA, and the second measurement result is a
measurement result associated with a downlink angle of departure DL-AoD.
[00121] Optionally, the first configuration information is used to indicate the
terminal to report the first measurement result or the second measurement result.
[00122] Optionally, the cells participating in positioning include a reference cell
and a neighboring cell; or the cells participating in positioning include a neighboring
cell.
[00123] Optionally, when N is equal to 1, a beam in a beam group of the reference
cell 1s a reference beam.
[00124] Optionally, when N is greater than 1, the second sending module 501 is
further configured to:

send second configuration information to the terminal, where the second
configuration information is used to configure a reference beam, and the reference
beam is a beam in a beam group of the reference cell, where

the reference beam is used as a reference for calculating timing and/or
RSRP of a first beam, the first beam is a beam in the beam group of the reference
cell or a beam in a beam group of the neighboring cell, and the first beam is different
from the reference beam.
[00125] Optionally, when N is greater than 1, the reference beam is any one of the
following beams:

a beam with a largest RSRP;
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a beam with a smallest TOA; and

a designated second beam, where the second beam is different from the
beam with the largest RSRP, and the second beam is different from the beam with
the smallest TOA.
[00126] Optionally, when N is greater than 1, the receiving a measurement result
of a beam group from the terminal includes:

receiving a measurement result of each beam in the beam group from the
terminal; or

receiving a joint measurement result of the beam group from the terminal,
where the joint measurement result is a measurement result obtained after joint
processing is performed on measurement results of beams in the beam group.
[00127] Optionally, the terminal reports the measurement result of each beam in
the beam group in any one of the following manners:

reporting measurement results of the reference beam and a third beam
based on first preset content, where the third beam is a beam in the beam group of
the neighboring cell; and

reporting a measurement result of a fourth beam based on second preset
content, where the fourth beam is a beam other than the reference beam in the beam
group of the reference beam, where

the first preset content includes at least one of a beam identifier beam ID,
a cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path additional path, reference quality reference quality, a reference signal time
difference RSTD, reference signal time difference quality RSTD quality, RSRP,
reference signal received power quality RSRP quality, and a port; and

the second preset content includes at least one of a reference time
difference reference time difference, a beam ID, a cell ID, a PRS ID, an additional
path, reference quality, RSRP, RSRP quality, and a port.
[00128] Optionally, a manner of joint processing includes any one of the

following:
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calculating an average value of the measurement results of the beams in
the beam group;

calculating a weighted average value of the measurement results of the
beams in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in
ascending order of measurement result values, where

J is a positive integer less than N.
[00129] The network device provided in this embodiment of this disclosure can
implement each process implemented by the network device in the method
embodiment in FIG. 3. To avoid repetition, details are not described herein again.
[00130] FIG. 6 is a schematic diagram of a hardware structure of a terminal for
implementing the embodiments of this disclosure.
[00131] The terminal 600 includes but is not limited to components such as a
radio frequency unit 601, a network module 602, an audio output unit 603, an input
unit 604, a sensor 605, a display unit 606, a user input unit 607, an interface unit 608,
a memory 609, a processor 610, and a power supply 611. A person skilled in the art
may understand that the structure of the terminal shown in FIG. 6 does not constitute
a limitation on the terminal. A quantity of components included in the terminal may
be greater or less than that shown in the figure, or some components are combined,
or component arrangements are different. In this embodiment of this disclosure, the
terminal includes but is not limited to a mobile phone, a tablet computer, a notebook
computer, a palmtop computer, an in-vehicle terminal, a wearable device, a
pedometer, or the like.
[00132] The radio frequency unit 601 is configured to receive first configuration
information from a network device; and report a measurement result of a beam group
based on the first configuration information, where
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the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[00133] Optionally, a manner of determining the N beams includes any one of the
following:

top N beams in descending order of reference signal received power
RSRP in the first cell;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top L beams in ascending order of TOA and top K beams in descending
order of RSRP in the first cell, where N <L + K.
[00134] Optionally, in a case in which the N beams are the top L beams and the
top K beams,

when the top L beams and the top K beams do not include a same beam,
N=L+K;or

when the top L beams and the top K beams include a same beam, N is the
actual number of beams.
[00135] Optionally, the measurement result of the beam group includes a first
measurement result and/or a second measurement result, where the first
measurement result is a measurement result associated with a downlink time
difference of arrival DL-TDOA, and the second measurement result is a

measurement result associated with a downlink angle of departure DL-AoD.
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[00136] Optionally, the first configuration information is used to indicate the
terminal to report the first measurement result or the second measurement result.
[00137] Optionally, the cells participating in positioning include a reference cell
and a neighboring cell; or the cells participating in positioning include a neighboring
cell.
[00138] Optionally, when N is equal to 1, a beam in a beam group of the reference
cell is a reference beam.
[00139] Optionally, when N is greater than 1, the method further includes:

receiving second configuration information from the network device,
where the second configuration information is used to configure a reference beam,
and the reference beam is a beam in a beam group of the reference cell, where

the reference beam is used as a reference for calculating timing and/or
RSRP of a first beam, the first beam is a beam in the beam group of the reference
cell or a beam in a beam group of the neighboring cell, and the first beam is different
from the reference beam.
[00140] Optionally, when N is greater than 1, the reference beam is any one of the
following beams:

a beam with a largest RSRP;

a beam with a smallest TOA; and

a designated second beam, where the second beam is different from the
beam with the largest RSRP, and the second beam is different from the beam with
the smallest TOA.
[00141] Optionally, when N is greater than 1, the reporting a measurement result
of a beam group includes:

reporting a measurement result of each beam in the beam group; or

reporting a joint measurement result of the beam group, where the joint
measurement result is a measurement result obtained after joint processing is
performed on measurement results of beams in the beam group.
[00142] Optionally, the radio frequency unit 601 is specifically configured to:
report measurement results of the reference beam and a third beam based on first
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preset content, where the third beam is a beam in the beam group of the neighboring
cell; and report a measurement result of a fourth beam based on second preset
content, where the fourth beam is a beam other than the reference beam in the beam
group of the reference beam, where

the first preset content includes at least one of a beam identifier beam ID,
a cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path additional path, reference quality reference quality, a reference signal time
difference RSTD, reference signal time difference quality RSTD quality, RSRP,
reference signal received power quality RSRP quality, and a port; and

the second preset content includes at least one of a reference time
difference reference time difference, a beam ID, a cell ID, a PRS ID, an additional
path, reference quality, RSRP, RSRP quality, and a port.
[00143] Optionally, a manner of joint processing includes any one of the
following:

calculating an average value of the measurement results of the beams in
the beam group;

calculating a weighted average value of the measurement results of the
beams in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in
ascending order of measurement result values, where

J is a positive integer less than N.
[00144] In this embodiment of this disclosure, during reporting of positioning
measurement information, RSRP or TOA may be used to determine measurement
results of N beams for reporting, so that reporting of positioning measurement
information is implemented when PRSs of multiple beams are received. Because the
beam measurement results to be reported may be properly selected based on the
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RSRP and the TOA, overheads for reporting the positioning measurement
information can be reduced.

[00145] It should be understood that in this embodiment of this disclosure, the
radio frequency unit 601 may be configured to: receive and transmit signals in an
information receiving/transmitting process or a call process; and specifically, after
receiving downlink data from a base station, transmit the downlink data to the
processor 610 for processing, and in addition, transmit uplink data to the base station.
Generally, the radio frequency unit 601 includes but is not limited to an antenna, at
least one amplifier, a transceiver, a coupler, a low noise amplifier, a duplexer, and the
like. In addition, the radio frequency unit 601 may further communicate with a
network and another device through a wireless communications system.

[00146] The terminal provides wireless broadband Internet access for a user by
using the network module 602, for example, helps the user send and receive e-mails,
browse web pages, and access streaming media.

[00147] The audio output unit 603 may convert audio data received by the radio
frequency unit 601 or the network module 602 or stored in the memory 609 into an
audio signal, and output the audio signal as a sound. In addition, the audio output
unit 603 may further provide an audio output (for example, a call signal received
sound or a message received sound) related to a specific function performed by the
terminal 600. The audio output unit 603 includes a speaker, a buzzer, a phone
receiver, and the like.

[00148] The input unit 604 is configured to receive an audio or video signal. The
input unit 604 may include a graphics processing unit (Graphics Processing Unit,
GPU) 6041 and a microphone 6042. The graphics processing unit 6041 processes
image data of a still picture or a video obtained by an image capture apparatus (for
example, a camera) in an image capture mode or a video capture mode. A processed
image frame may be displayed on the display unit 606. An image frame processed by
the graphics processing unit 6041 may be stored in the memory 609 (or another
storage medium) or sent by the radio frequency unit 601 or the network module 602.
The microphone 6042 can receive a sound and can process the sound into audio data.
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The processed audio data can be converted in a telephone call mode into a format
that can be sent to a mobile communications base station through the radio frequency
unit 601, for outputting.

[00149] The terminal 600 further includes at least one sensor 605, for example, an
optical sensor, a motion sensor, and another sensor. Specifically, the optical sensor
includes an ambient light sensor and a proximity sensor. The ambient light sensor
may adjust luminance of a display panel 6061 based on brightness of ambient light.
The proximity sensor may turn off the display panel 6061 and/or backlight when the
terminal 600 moves to an ear. As a type of motion sensor, an accelerometer sensor
can detect magnitudes of accelerations in all directions (usually three axes), can
detect a magnitude and a direction of gravity when the terminal is in a stationary
state, and can be applied to terminal posture recognition (such as screen switching
between portrait and landscape, related games, and magnetometer posture
calibration), functions related to vibration recognition (such as pedometer and
tapping), and the like. The sensor 605 may further include a fingerprint sensor, a
pressure sensor, an iris sensor, a molecular sensor, a gyroscope, a barometer, a
hygrometer, a thermometer, an infrared sensor, and the like. Details are not described
herein.

[00150] The display unit 606 is configured to display information input by the
user or information provided for the user. The display unit 606 may include the
display panel 6061. The display panel 6061 may be configured in a form of a liquid
crystal display (Liquid Crystal Display, LCD), an organic light-emitting diode
(Organic Light-Emitting Diode, OLED), or the like.

[00151] The user input unit 607 may be configured to receive input digit or
character information, and generate a key signal input related to a user setting and
function control of the terminal. Specifically, the user input unit 607 includes a touch
panel 6071 and other input devices 6072. The touch panel 6071, also referred to as a
touchscreen, may capture a touch operation performed by the user on or near the
touch panel (for example, an operation performed by the user on the touch panel
6071 or near the touch panel 6071 by using any appropriate object or accessory such
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as a finger or a stylus). The touch panel 6071 may include two parts: a touch
detection apparatus and a touch controller. The touch detection apparatus detects a
touch direction of the user, detects a signal carried by a touch operation, and
transmits the signal to the touch controller. The touch controller receives touch
information from the touch detection apparatus, converts the touch information into
point coordinates, sends the point coordinates to the processor 610, and receives and
executes a command sent by the processor 610. In addition, the touch panel 6071
may be implemented in a plurality of forms, for example, a resistive, capacitive,
infrared, or surface acoustic wave touch panel. The user input unit 607 may further
include the other input devices 6072 in addition to the touch panel 6071. Specifically,
the other input devices 6072 may include but are not limited to a physical keyboard,
a function key (such as a volume control key or a power on/off key), a trackball, a
mouse, a joystick, and the like. Details are not described herein.

[00152] Further, the touch panel 6071 may cover the display panel 6061. After the
touch panel 6071 detects a touch operation on or near the touch panel, the touch
panel 6071 transmits the touch operation to the processor 610 to determine a type of
a touch event. Then the processor 610 provides a corresponding visual output on the
display panel 6061 based on the type of the touch event. Although the touch panel
6071 and the display panel 6061 are used as two independent components to
implement input and output functions of the terminal in FIG. 6, the touch panel 6071
and the display panel 6061 may be integrated to implement the input and output
functions of the terminal in some embodiments. This is not specifically limited
herein.

[00153] The interface unit 608 is an interface for connecting an external apparatus
to the terminal 600. For example, the external apparatus may include a wired or
wireless headphone port, an external power (or battery charger) port, a wired or
wireless data port, a memory card port, a port for connecting an apparatus having an
identification module, an audio input/output (I/O) port, a video I/O port, an earphone
port, and the like. The interface unit 608 may be configured to receive an input (for
example, data information or power) from an external apparatus, and transmit the
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received input to one or more components in the terminal 600, or may be configured
to transmit data between the terminal 600 and an external apparatus.

[00154] The memory 609 may be configured to store a software program and
various data. The memory 609 may mainly include a program storage area and a data
storage area. The program storage area may store an operating system, an application
program required for at least one function (such as a sound play function and an
image play function), and the like. The data storage area may store data created
based on use of the mobile phone (such as audio data and a phone book), and the like.
In addition, the memory 609 may include a high-speed random access memory, or
may include a non-volatile memory, for example, at least one magnetic disk storage
device, a flash memory, or other volatile solid-state storage devices.

[00155] The processor 610 is a control center of the terminal. The processor 610
uses various interfaces and lines to connect all parts of the entire terminal, and
performs various functions and data processing of the terminal by running or
executing the software program and/or module stored in the memory 609 and
invoking data stored in the memory 609, thereby performing overall monitoring on
the terminal. The processor 610 may include one or more processing units.

Optionally, the processor 610 may integrate an application processor and a modem
processor. The application processor mainly processes the operating system, a user
interface, an application program, and the like. The modem processor mainly
processes wireless communication. It may be understood that the modem processor
may alternatively not be integrated into the processor 610.

[00156] The terminal 600 may further include the power supply 611 (for example,
a battery) supplying power to all components. Optionally, the power supply 611 may
be logically connected to the processor 610 through a power management system. In
this way, functions such as charge management, discharge management, and power
consumption management are implemented by using the power management system.

[00157] In addition, the terminal 600 includes some functional modules that are
not illustrated. Details are not described herein.

[00158] Optionally, an embodiment of this disclosure further provides a terminal,
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including a processor 610, a memory 609, and a computer program stored in the
memory 609 and running on the processor 610. When the computer program is
executed by the processor 610, the processes of the foregoing embodiment of the
foregoing positioning measurement information reporting method embodiment is
implemented, with a same technical effect achieved. To avoid repetition, details are
not described herein again.
[00159] FIG. 7 is a structural diagram of another network device according to an
embodiment of this disclosure. As shown in FIG. 7, the network device 700 includes
a processor 701, a transceiver 702, a memory 703, and a bus interface.
[00160] The transceiver 702 is configured to send first configuration information
to a terminal; and receive a measurement result of a beam group that is reported by
the terminal, where

the beam group is used to transmit a positioning reference signal PRS,
and the beam group includes N beams determined by reference signal received
power RSRP or time of arrival TOA, where N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.
[00161] Optionally, a manner of determining the N beams includes any one of the
following:

top N beams in descending order of reference signal received power
RSRP in the first cell, where the first cell is a cell participating in positioning;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, where
the M beams are beams whose RSRP is higher than the preset threshold in the first
cell, and M is an integer greater than N;

top N beams selected from M beams in ascending order of TOA, where
the M beams are beams whose RSRP is higher than a preset threshold in the first cell;
and

top N beams in ascending order of TOA in the first cell;

top L beams in ascending order of TOA and top K beams in descending
order of RSRP in the first cell, where N <L + K.
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[00162] Optionally, in a case in which the N beams are the top L beams and the
top K beams,

when the top L beams and the top K beams do not include a same beam,
N=L+K;or

when the top L beams and the top K beams do not include a same beam,
N is the actual number of beams.
[00163] Optionally, the measurement result of the beam group includes a first
measurement result and/or a second measurement result, where the first
measurement result is a measurement result associated with a downlink time
difference of arrival DL-TDOA, and the second measurement result is a
measurement result associated with a downlink angle of departure DL-AoD.
[00164] Optionally, the first configuration information is used to indicate the
terminal to report the first measurement result or the second measurement result.
[00165] Optionally, the cells participating in positioning include a reference cell
and a neighboring cell; or the cells participating in positioning include a neighboring
cell.
[00166] Optionally, when N is equal to 1, a beam in a beam group of the reference
cell is a reference beam.
[00167] Optionally, when N is greater than 1, the transceiver 702 is further
configured to:

send second configuration information to the terminal, where the second
configuration information is used to configure a reference beam, and the reference
beam is a beam in a beam group of the reference cell, where

the reference beam is used as a reference for calculating timing and/or
RSRP of a first beam, the first beam is a beam in the beam group of the reference
cell or a beam in a beam group of the neighboring cell, and the first beam is different
from the reference beam.
[00168] Optionally, when N is greater than 1, the reference beam is any one of the
following beams:

a beam with a largest RSRP;
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a beam with a smallest TOA; and

a designated second beam, where the second beam is different from the
beam with the largest RSRP, and the second beam is different from the beam with
the smallest TOA.
[00169] Optionally, when N is greater than 1, the receiving a measurement result
of a beam group that is reported by the terminal includes:

receiving a measurement result of each beam in the beam group that is
reported by the terminal; or

receiving a joint measurement result of the beam group that is reported by
the terminal, where the joint measurement result is a measurement result obtained
after joint processing is performed on measurement results of beams in the beam
group.
[00170] Optionally, the terminal reports the measurement result of each beam in
the beam group in any one of the following manners:

reporting measurement results of the reference beam and a third beam
based on first preset content, where the third beam is a beam in the beam group of
the neighboring cell; and

reporting a measurement result of a fourth beam based on second preset
content, where the fourth beam is a beam other than the reference beam in the beam
group of the reference beam, where

the first preset content includes at least one of a beam identifier beam ID,
a cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path additional path, reference quality reference quality, a reference signal time
difference RSTD, reference signal time difference quality RSTD quality, RSRP,
reference signal received power quality RSRP quality, and a port; and

the second preset content includes at least one of a reference time
difference reference time difference, a beam ID, a cell ID, a PRS ID, an additional
path, reference quality, RSRP, RSRP quality, and a port.
[00171] Optionally, a manner of joint processing includes any one of the
following:
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calculating an average value of the measurement results of the beams in
the beam group;

calculating a weighted average value of the measurement results of the
beams in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in
ascending order of measurement result values, where

J 1s a positive integer less than N.
[00172] In this embodiment of this disclosure, during reporting of positioning
measurement information, RSRP or TOA may be used to determine measurement
results of N beams for reporting, so that reporting of positioning measurement
information is implemented when PRSs of multiple beams are received. Because the
beam measurement results to be reported may be properly selected based on the
RSRP and the TOA, overheads for reporting the positioning measurement
information can be reduced.
[00173] 1In FIG. 7, a bus architecture may include any quantity of interconnect
buses and bridges, specifically for interconnecting various circuits of one or more
processors represented by the processor 701 and a memory represented by the
memory 703. The bus architecture may further interconnect various other circuits
such as a peripheral device, a voltage regulator, and a power management circuit.
These are all well known in the art, and therefore are not further described in this
specification. The bus interface provides an interface. The transceiver 702 may be a
plurality of components, that is, the transceiver 702 includes a transmitter and a
receiver, and provides a unit for communicating with various other apparatuses on a
transmission medium. For different user equipment, a user interface 704 may also be

an interface for externally or internally connecting a required device, and the
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connected device includes but is not limited to a mini keyboard, a display, a speaker,
a microphone, a joystick, or the like.

[00174] The processor 701 is responsible for bus architecture management and
general processing. The memory 703 may store data used when the processor 701
performs an operation.

[00175] Optionally, an embodiment of this disclosure further provides a network
device, including a processor 701, a memory 703, and a computer program stored in
the memory 703 and capable of running on the processor 701. When the computer
program is executed by the processor 701, the processes of the foregoing method for
reporting positioning measurement information embodiment is implemented, with a
same technical effect achieved. To avoid repetition, details are not described herein
again.

[00176] Some embodiments of this disclosure further provide a
computer-readable storage medium. The computer-readable storage medium stores a
computer program, and when the computer program is executed by a processor, the
processes of the foregoing embodiment of the method for reporting positioning
measurement information embodiment on the network device side according to some
embodiments of this disclosure can be implemented, or when the computer program
is executed by a processor, the processes of the foregoing embodiment of the method
for reporting positioning measurement information embodiment on the terminal side
according to some embodiments of this disclosure is implemented, with a same
technical effect achieved. To avoid repetition, details are not described herein again.
The computer-readable storage medium is, for example, a read-only memory
(Read-Only Memory, ROM), a random access memory (Random Access Memory,
RAM), a magnetic disk, or an optical disc.

[00177] 1t should be noted that in this specification, the term "comprise",
"include", or any other variant thereof is intended to cover a non-exclusive inclusion,
so that a process, a method, an article, or an apparatus that includes a list of elements
not only includes those elements but also includes other elements that are not
expressly listed, or further includes elements inherent to such process, method,
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article, or apparatus. In absence of more constraints, an element preceded by
"includes a ..." does not preclude existence of other identical elements in the process,
method, article, or apparatus that includes the element.

[00178] According to the description of the foregoing embodiments, a person
skilled in the art may clearly understand that the method in the foregoing
embodiments may be implemented by software in addition to a necessary universal
hardware platform or by hardware only. In most cases, the former is a more preferred
implementation. Based on such an understanding, the technical solutions of this
disclosure essentially, or the part contributing to the related art may be implemented
in a form of a software product. The computer software product is stored in a storage
medium (for example, a ROM/RAM, a magnetic disk, or an optical disc), and
includes several instructions for instructing a terminal (which may be a mobile
phone, a computer, a server, an air conditioner, a base station, or the like) to perform
the method described in the embodiments of this disclosure.

[00179] The embodiments of this disclosure are described above with reference to
the accompanying drawings, but this disclosure is not limited to the embodiments.
The embodiments are only illustrative rather than restrictive. Inspired by this
disclosure, a person of ordinary skill in the art can still derive a plurality of
variations without departing from the essence of this disclosure and the protection
scope of the claims. All these variations shall fall within the protection scope of this

disclosure.

40



10

15

20

25

CLAIMS

What is claimed is:

1. A method for reporting positioning measurement information, applied to a
terminal and comprising:

receiving first configuration information from a network device; and

reporting a measurement result of a beam group based on the first configuration
information, wherein

the beam group is used to transmit a positioning reference signal PRS, and the
beam group comprises N beams determined by reference signal received power
RSRP or time of arrival TOA, wherein N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.

2. The method according to claim 1, wherein a manner of determining the N
beams comprises any one of the following:

top N beams in descending order of reference signal received power RSRP in
the first cell;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, wherein the
M beams are beams whose RSRP is higher than the preset threshold in the first cell,
and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, wherein the M
beams are beams whose RSRP is higher than a preset threshold in the first cell; and

top L beams in ascending order of TOA and top K beams in descending order of
RSRP in the first cell, wherein N < L + K.

3. The method according to claim 2, wherein in a case in which the N beams are
the top L beams and the top K beams,

when the top L beams and the top K beams do not comprise a same beam, N =

L+ K; or
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when the top L beams and the top K beams comprise a same beam, N is the
actual number of beams.

4. The method according to claim 1, wherein the measurement result of the
beam group comprises a first measurement result and/or a second measurement
result, wherein the first measurement result is a measurement result associated with a
downlink time difference of arrival DL-TDOA, and the second measurement result
1s a measurement result associated with a downlink angle of departure DL-AoD.

5. The method according to claim 4, wherein the first configuration information
is used to indicate the terminal to report the first measurement result or the second
measurement result.

6. The method according to claim 1, wherein the cells participating in
positioning comprise a reference cell and a neighboring cell; or the cells
participating in positioning comprise a neighboring cell.

7. The method according to claim 6, wherein when N is equal to 1, a beam in a
beam group of the reference cell is determined as a reference beam.

8. The method according to claim 6, wherein when N is greater than 1, the
method further comprises:

receiving second configuration information from the network device, wherein
the second configuration information is used to configure a reference beam, and the
reference beam is a beam in a beam group of the reference cell, wherein

the reference beam is used as a reference for calculating timing and/or RSRP of
a first beam, the first beam is a beam in the beam group of the reference cell or a
beam in a beam group of the neighboring cell, and the first beam is different from
the reference beam.

9. The method according to claim 8, wherein the reference beam is any one of
the following beams:

a beam with a largest RSRP;

a beam with a smallest TOA; and
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a designated second beam, wherein the second beam is different from the beam
with the largest RSRP, and the second beam is different from the beam with the
smallest TOA.

10. The method according to claim 8, wherein the reporting a measurement
result of a beam group comprises:

reporting a measurement result of each beam in the beam group; or

reporting a joint measurement result of the beam group, wherein the joint
measurement result is a measurement result obtained after joint processing is
performed on measurement results of beams in the beam group.

11. The method according to claim 10, wherein the reporting a measurement
result of each beam in the beam group comprises:

reporting measurement results of the reference beam and a third beam based on
first preset content, wherein the third beam is a beam in the beam group of the
neighboring cell; and

reporting a measurement result of a fourth beam based on second preset content,
wherein the fourth beam is a beam other than the reference beam in the beam group
which contains the reference beam, wherein

the first preset content comprises at least one of a beam identifier beam ID, a
cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path, reference quality, a reference signal time difference RSTD, reference signal
time difference quality RSTD quality, RSRP, reference signal received power quality
RSRP quality, and a port; and

the second preset content comprises at least one of a reference time difference
reference time difference, a beam ID, a cell ID, a PRS ID, an additional path,
reference quality, RSRP, RSRP quality, and a port.

12. The method according to claim 10, wherein a manner of joint processing
comprises any one of the following:

calculating an average value of the measurement results of the beams in the

beam group;
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calculating a weighted average value of the measurement results of the beams
in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in ascending
order of measurement result values, wherein

J 1s a positive integer less than N.

13. A method for reporting positioning measurement information, applied to a
network device and comprising:

sending first configuration information to a terminal; and

receiving a measurement result of a beam group from the terminal, wherein

the beam group is used to transmit a positioning reference signal PRS, and the
beam group comprises N beams determined by reference signal received power
RSRP or time of arrival TOA, wherein N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.

14. The method according to claim 13, wherein a manner of determining the N
beams comprises any one of the following:

top N beams in descending order of reference signal received power RSRP in
the first cell, wherein the first cell is a cell participating in positioning;

all beams whose RSRP is higher than a preset threshold in the first cell;

top N beams selected from M beams in descending order of RSRP, wherein the
M beams are beams whose RSRP is higher than the preset threshold in the first cell,
and M is an integer greater than N;

top N beams in ascending order of TOA in the first cell;

top N beams selected from M beams in ascending order of TOA, wherein the M
beams are beams whose RSRP is higher than a preset threshold in the first cell; and

top L beams in ascending order of TOA and top K beams in descending order of
RSRP in the first cell, wherein N <L + K.
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15. The method according to claim 14, wherein in a case in which the N beams
are the top L beams and the top K beam:s,

when the top L beams and the top K beams do not comprise a same beam, N =
L+ K; or

when the top L beams and the top K beams do not comprise a same beam, N is
the actual number of beams.

16. The method according to claim 13, wherein the measurement result of the
beam group comprises a first measurement result and/or a second measurement
result, wherein the first measurement result is a measurement result associated with a
downlink time difference of arrival DL-TDOA, and the second measurement result
is a measurement result associated with a downlink angle of departure DL-AoD.

17. The method according to claim 16, wherein the first configuration
information is used to indicate the terminal to report the first measurement result or
the second measurement result.

18. The method according to claim 13, wherein the cells participating in
positioning comprise a reference cell and a neighboring cell; or the cells
participating in positioning comprise a neighboring cell.

19. The method according to claim 18, wherein when N is equal to 1, a beam in
a beam group of the reference cell is a reference beam.

20. The method according to claim 18, wherein when N is greater than 1, the
method further comprises:

sending second configuration information to the terminal, wherein the second
configuration information is used to configure a reference beam, and the reference
beam is a beam in a beam group of the reference cell, wherein

the reference beam is used as a reference for calculating timing and/or RSRP of
a first beam, the first beam is a beam in the beam group of the reference cell or a
beam in a beam group of the neighboring cell, and the first beam is different from
the reference beam.

21. The method according to claim 20, wherein the reference beam is any one
of the following beams:
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a beam with a largest RSRP;

a beam with a smallest TOA; and

a designated second beam, wherein the second beam is different from the beam
with the largest RSRP, and the second beam is different from the beam with the
smallest TOA.

22. The method according to claim 20, wherein the receiving a measurement
result of a beam group from the terminal comprises:

receiving a measurement result of each beam in the beam group from the
terminal; or

receiving a joint measurement result of the beam group from the terminal,
wherein the joint measurement result is a measurement result obtained after joint
processing is performed on measurement results of beams in the beam group.

23. The method according to claim 22, wherein the terminal reports the
measurement result of each beam in the beam group in any one of the following
manners:

reporting measurement results of the reference beam and a third beam based on
first preset content, wherein the third beam is a beam in the beam group of the
neighboring cell; and

reporting a measurement result of a fourth beam based on second preset content,
wherein the fourth beam is a beam other than the reference beam in the beam group
of the reference beam, wherein

the first preset content comprises at least one of a beam identifier beam ID, a
cell identity cell ID, a positioning reference signal identifier PRS ID, an additional
path additional path, reference quality reference quality, a reference signal time
difference RSTD, reference signal time difference quality RSTD quality, RSRP,
reference signal received power quality RSRP quality, and a port; and

the second preset content comprises at least one of a reference time difference
reference time difference, a beam ID, a cell ID, a PRS ID, an additional path,

reference quality, RSRP, RSRP quality, and a port.
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24. The method according to claim 22, wherein a manner of joint processing
comprises any one of the following:

calculating an average value of the measurement results of the beams in the
beam group;

calculating a weighted average value of the measurement results of the beams
in the beam group;

selecting measurement results of top J beams from the beam group in
descending order of measurement quality;

selecting measurement results of top J beams from the beam group in
descending order of measurement result values; and

selecting measurement results of top J beams from the beam group in ascending
order of measurement result values, wherein

J 1s a positive integer less than N.

25. A terminal, comprising:

a first receiving module, configured to receive first configuration information
from a network device; and

a first sending module, configured to report a measurement result of a beam
group based on the first configuration information, wherein

the beam group is used to transmit a positioning reference signal PRS, and the
beam group comprises N beams determined by reference signal received power
RSRP or time of arrival TOA, wherein N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.

26. A network device, comprising:

a second sending module, configured to send first configuration information to
a terminal; and

a second receiving module, configured to receive a measurement result of a
beam group from the terminal, wherein

the beam group is used to transmit a positioning reference signal PRS, and the

beam group comprises N beams determined by reference signal received power
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RSRP or time of arrival TOA, wherein N is a positive integer, the N beams are
beams in a first cell, and the first cell is one of cells participating in positioning.

27. A terminal, comprising a memory, a processor, and a program stored in the
memory and capable of running on the processor, wherein when the program is
executed by the processor, steps of the method for reporting positioning
measurement information according to any one of claims 1 to 12 are implemented.

28. A network device, comprising a memory, a processor, and a program stored
in the memory and capable of running on the processor, wherein when the program
is executed by the processor, steps of the method for reporting positioning
measurement information according to any one of claims 13 to 24 are implemented.

29. A computer-readable storage medium, wherein the computer-readable
storage medium stores a computer program, and when the computer program is
executed by a processor, steps of the method for reporting positioning measurement
information according to any one of claims 1 to 12 are implemented, or when the
computer program is executed by a processor, steps of the method for reporting
positioning measurement information according to any one of claims 13 to 24 are

implemented.
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