METHOD AND DEVICE FOR CONFIGURING AND RECEIVING POSITIONING
REFERENCE SIGNAL

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application claims a priority to the Chinese patent application No.
201810738246.7 filed in China on July 6, 2018, a disclosure of which is incorporated herein by

reference in its entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of communication technology, in
particular to a method and a device for configuring a positioning reference signal and a method

and a device for receiving the positioning reference signal.

BACKGROUND

[0003] In a long term evolution (Long Term Evolution, LTE) system, a positioning
reference signal (Positioning Reference Signal, PRS) can only be transmitted in a resource block
in a downlink subframe configured for positioning reference signal transmission. The PRS
cannot be mapped to a resource element (Resource Element, RE) allocated to a physical
broadcast channel (Physical broadcast channel, PBCH), primary synchronization signal (Primary
Synchronization Signal, PSS) and secondary synchronization signal (Secondary Synchronization
Signal, SSS), and the PRS does not overlap with any cell-specific reference signal of an antenna
port.

[0004] However, in a new radio (New Radio, NR) system, it is not clear how a network
device configures a PRS. Thus, user equipment (User Equipment, UE) cannot receive a PRS
properly, and further cannot perform positioning based on the PRS. Taking a NR system for
example, the present disclosure describes configuration of such matter. However, the present

disclosure is not limited to the NR system.

SUMMARY
[0005] Embodiments of the present disclosure provide a method and a device for

configuring a positioning reference signal and a method and a device for receiving the
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positioning reference signal, so as to solve the problem that UE cannot receive a PRS properly,
and further cannot perform positioning based on the PRS.

[0006] In a first aspect, a method for configuring a positioning reference signal is
provided. The method is applied to a network device and includes:

transmitting configuration information based on a spatial quasi co-location QCL
relationship between the positioning reference signal PRS and a specific downlink signal, where
the configuration information is used to determine a resource occupied by the PRS and the
specific downlink signal;

where the specific downlink signal includes one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

[0007] In a second aspect, a method for receiving a positioning reference signal is
provided. The method is applied to a terminal device and includes:

receiving configuration information, where the configuration information is
transmitted by a network device based on a spatial quasi co-location QCL relationship between
the positioning reference signal PRS and a specific downlink signal, and the configuration
information is used to determine a resource occupied by the PRS and the specific downlink
signal;

where the specific downlink signal includes one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

[0008] In a third aspect, a network device is provided. The network device includes:

a first transmission module, configured to transmit configuration information
based on a spatial quasi co-location QCL relationship between a positioning reference signal
PRS and a specific downlink signal, where the configuration information is used to determine a
resource occupied by the PRS and the specific downlink signal;

where the specific downlink signal includes one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

[0009] In a fourth aspect, a terminal device is provided. The terminal device includes:



a first reception module, configured to receive configuration information, where
the configuration information is transmitted by a network device based on a spatial quasi
co-location QCL relationship between a positioning reference signal PRS and a specific
downlink signal, and the configuration information is used to determine a resource occupied by
the PRS and the specific downlink signal;

where the specific downlink signal includes one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

[0010] In a fifth aspect, a network device is provided. The network device includes a
memory, a processor and a wireless communication program stored in the memory and
configured to be executed by the processor, where the processor is configured to execute the
wireless communication program to implement steps of the method described in the first aspect.
[0011] In a sixth aspect, a terminal device is provided. The terminal device includes a
memory, a processor and a wireless communication program stored in the memory and
configured to be executed by the processor, where the processor is configured to execute the
wireless communication program to implement steps of the method described in the second
aspect.

[0012] In a seventh aspect, a computer readable medium is provided. The computer
readable medium stores therein a wireless communication program, where the wireless
communication program is configured to be executed by a processor to implement steps of the
method described in the first or second aspect.

[0013] In embodiments of the present disclosure, due to the configuration information
transmitted by the network device for determining the resource occupied by the PRS and the
specific downlink signal, the terminal device may determine whether the PRS and the specific
downlink signal are multiplexed on downlink time-domain resources, so as to receive the PRS
properly, and further perform positioning of the terminal device according to a received PRS,

thereby improving communication effectiveness.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] To better clarify technical solutions of embodiments of the present disclosure or

technical solutions in the related art, drawings used in descriptions of the embodiments or the
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related art are briefly introduced hereinafter. Apparently, the drawings described below merely
illustrate some embodiments set forth in the present disclosure. A person of ordinary skill in the
art can obtain other drawings based on these drawings without any creative efforts.

[0015] Fig.1 is a first schematic flow diagram of a method for configuring a positioning
reference signal according to an embodiment of the present disclosure;

[0016] Fig.2 is a schematic diagram of an SSB resource mapping structure according to
an embodiment of the present disclosure;

[0017] Fig.3 is a second schematic flow diagram of a method for configuring a
positioning reference signal according to an embodiment of the present disclosure;

[0018] Fig.4 is a first schematic flow diagram of a method for receiving a positioning
reference signal according to an embodiment of the present disclosure;

[0019] Fig.5 is a second schematic flow diagram of a method for receiving a positioning
reference signal according to an embodiment of the present disclosure;

[0020] Fig.6 is a first schematic structural diagram of a network device according to an
embodiment of the present disclosure;

[0021] Fig.7 is a second schematic structural diagram of a network device according to an
embodiment of the present disclosure;

[0022] Fig.8 is a first schematic structural diagram of a terminal device according to an
embodiment of the present disclosure;

[0023] Fig.9 is a second schematic structural diagram of a terminal device according to an
embodiment of the present disclosure;

[0024] Fig.10 is a third schematic structural diagram of a network device according to an
embodiment of the present disclosure;

[0025] Fig.11 is a third schematic structural diagram of a terminal device according to an

embodiment of the present disclosure.

DETAILED DESCRIPTION

[0026] To facilitate a better understanding of the technical solutions of the present
disclosure by those skilled in the art, the following describes clearly and completely the technical
solutions according to embodiments of the present disclosure with reference to the

accompanying drawings in the embodiments of the present disclosure. It is apparent
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embodiments in the following description are merely a part rather than all of the embodiments of
the present disclosure. All other embodiments obtained by a person of ordinary skill in the art
based on the embodiments of the present disclosure without creative efforts shall fall within the
scope of the present disclosure.

[0027] It is understood, technical solutions in embodiments of the present disclosure may
be applied to various communication systems, such as a global system of mobile communication
(Global System of Mobile communication, GSM) system, a code division multiple access (Code
Division Multiple Access, CDMA) system, a wideband code division multiple access (Wideband
Code Division Multiple Access, WCDMA) system, a general packet radio service (General
Packet Radio Service, GPRS), a long term evolution (Long Term Evolution, LTE) system, an
LTE frequency division duplex (Frequency Division Duplex, FDD) system, an LTE time division
duplex (Time Division Duplex, TDD), a universal mobile telecommunication system (Universal
Mobile Telecommunication System, UMTS) or a worldwide interoperability for microwave
access (Worldwide Interoperability for Microwave Access, WiMAX) communication system, a
5G or new radio (New Radio, NR) system.

[0028] User equipment (User Equipment, UE), also called mobile terminal (Mobile
Terminal), mobile terminal device, etc., may communicate with one or more core networks via a
radio access network (e.g., Radio Access Network, RAN). The user equipment may be a mobile
terminal, e.g., a mobile phone (or cellular phone) or a computer provided with a mobile terminal,
such as a portable, pocket-sized, handheld, computer built-in or in-vehicle mobile apparatus,
which exchanges voice and/or data with the radio access network.

[0029] A network device is an apparatus deployed in a radio access network and
configured to provide a positioning reference signal configuration function for terminal devices.
The network device may be a base station. The base station may be a base station (Base
Transceiver Station, BTS) in GSM or CDMA, or may be a base station (NodeB) in WCDMA, or
may be an evolved base station (evolutional Node B, eNB or eNodeB) in LTE or a 5G base
station (gNB), or a location server (Evolved Serving Mobile Location Center, E-SMLC) in LTE
and a location server (Location Management Function, LMF) in 5G, and a network side device
in a subsequent evolved communication system, however the nomenclature does not constitute a

limitation on the scope of the present disclosure.



[0030] It is noted, in describing a specific embodiment, the numbering of various
processes is not intended to imply an execution sequence. The execution sequence of the
processes should be determined in accordance with the functions and inherent logic thereof, and
by no means constitutes any limitation on the implementation of the embodiments of the present
disclosure.

[0031] It is noted, the method and the device for configuring a positioning reference
signal and the method and the device for receiving the positioning reference signal are described
hereinafter by taking a NR system for example. However, it is understood, the method and the
device for configuring a positioning reference signal and the method and the device for receiving
the positioning reference signal provided in embodiments of the present disclosure are also
applicable to other communication systems, and are not limited to the NR system.

[0032] Hereinafter, a method for configuring a positioning reference signal that is applied
to a network device is described with reference to Fig.1 to Fig.3.

[0033] Fig.1 illustrates a method for configuring a positioning reference signal according
to an embodiment of the present disclosure that is applied to a network device. As shown in Fig.1,
the method may include following step:

Step 101: Transmitting configuration information based on a spatial quasi
co-location QCL relationship between the positioning reference signal PRS and a specific
downlink signal, where the configuration information is used to determine a resource occupied
by the PRS and the specific downlink signal.

[0034] The specific downlink signal includes a downlink system common signal or a
system common channel. For example, the specific downlink signal includes one or more of
following signals: a channel state information reference signal (Channel State
Information-Reference signal, CSI-RS), a physical downlink shared channel (Physical Downlink
Shared Channel, PDSCH), a physical downlink control channel (Physical Downlink Control
Channel, PDCCH) and a synchronization signal block (Synchronization Signal Block, SSB),
among other system common signals or system common channels.

[0035] The following briefly introduces quasi co-location (Quasi Co-location, QCL)
relationships.

[0036] In specific, in a case that signals of two antenna ports satisfy a QCL relationship,

the two groups of signals have approximately the same experience in regard to at least one of a
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channel Doppler shift, a channel Doppler spread, an channel average delay, a channel delay
spread and a channel spatial reception parameter. There may be the following types of QCL
relationships:

QCL type A (QCL-TypeA): {a Doppler shift, a Doppler spread, an average delay, a
delay spread};

QCL type B (QCL-TypeB): {a Doppler shift, a Doppler spread};

QCL type C (QCL-TypeC): {an average delay, a Doppler shift};

QCL type D (QCL-TypeD): {a spatial Rx parameter}.
[0037] Generally speaking, in a case that there is a spatial QCL relationship between the
PRS and the specific downlink signal, the configuration information includes: the PRS and the
specific downlink signal may occupy a same (or one and the same) orthogonal frequency
division multiplexing (Orthogonal Frequency Division Multiplexing, OFDM) symbol. Certainly,
in a case that there is a spatial QCL relationship between the PRS and the specific downlink
signal, the configuration information may include: the PRS and the specific downlink signal may
occupy different OFDM symbols. In a case that there is no spatial QCL relationship between the
PRS and the specific downlink signal, the configuration information includes: the PRS and the
specific downlink signal occupy different OFDM symbols. Resources occupied by the PRS and
the specific downlink signal are described in detail with respect to more specific embodiments
below.
[0038] It is understood, configuring, by the network device, the PRS and the specific
downlink signal to occupy the same OFDM symbol or to occupy different OFDM symbols is
intended to make configuration so that the PRS and the specific downlink signal are multiplexed
onto downlink time-domain resources or not multiplexed onto downlink time-domain resources,
that is, make configuration as to whether to avoid a collision between the PRS and the specific
downlink signal.
[0039] In the method for configuring the positioning reference signal according to the
embodiment of the present disclosure, due to the configuration information transmitted by the
network device for determining the resource occupied by the PRS and the specific downlink
signal, the terminal device may determine whether the PRS and the specific downlink signal are

multiplexed on downlink time-domain resources, so as to receive the PRS properly, and further



perform positioning of the terminal device according to a received PRS, thereby improving
communication effectiveness.
[0040] Contents included in the configuration information transmitted by the network

device are described with respect to more specific embodiments below.

[0041] In an embodiment, it is assumed that the specific downlink signal includes the
CSI-RS.
[0042] As an example, in a case that there is a spatial QCL relationship between the PRS

and the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy a same
orthogonal frequency division multiplexing OFDM symbol. In other words, the PRS and the
CSI-RS may be multiplexed onto the same time-domain resource, which means the terminal
device may receive the PRS and the CSI-RS simultaneously.

[0043] In specific, that the PRS and the CSI-RS occupy the same orthogonal frequency
division multiplexing OFDM symbol may include: the PRS and the CSI-RS are frequency
division multiplexed on different resource elements RE in the same OFDM symbol; or in a case
that the PRS and the CSI-RS are transmitted on a same RE in the OFDM symbol, the PRS and
the CSI-RS share the same RE.

[0044] As another example, in a case that there is no spatial QCL relationship between the
PRS and the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy
different OFDM symbols. In other words, the PRS and the CSI-RS are not multiplexed onto the
same time-domain resource, which means the terminal device receives either the PRS or the
CSI-RS at the same time.

[0045] In the above two examples, the CSI-RS may include one or more of following
information: (1) a CSI-RS for tracking (CSI-RS for tracking), e.g., a tracking reference signal
(Tracking Reference Signal, TRS); (2) a CSI-RS for physical layer (L1) reference signal received
power (Reference Signal Receiving Power, RSRP) computation, i.e., a CSI-RS for L1-RSRP
computation; (3) a CSI-RS for mobility (CSI-RS for mobility), or the like.

[0046] In this embodiment, due to the configuration information transmitted by the
network device for determining the resource occupied by the PRS and the CSI-RS, the terminal
device may determine whether the PRS and the CSI-RS are multiplexed on downlink
time-domain resources, so as to receive the PRS properly, and further perform positioning of the

terminal device according to a received PRS, thereby improving communication effectiveness.
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[0047] In another embodiment, it is assumed that the specific downlink signal includes
the PDSCH.

[0048] As an example, in a case that there is a spatial QCL relationship between the PRS
and the PDSCH, the configuration information includes: the PRS and the PDSCH occupy a same
orthogonal frequency division multiplexing OFDM symbol, which means the PRS and the
PDSCH may be multiplexed onto the same time-domain resource. The network device may
transmit the PRS and the PDSCH in the same OFDM symbol, and correspondingly, the terminal
device may receive the PRS and the PDSCH simultaneously.

[0049] In this example, that the PRS and the PDSCH occupy the same OFDM symbol
may specifically include: the PDSCH is rate matched around the PRS, or in a case that the PRS
and the PDSCH are transmitted on a same RE in the OFDM symbol, the PDSCH mapped to the
RE is punctured by the PRS (PDSCH are punctured by PRS).

[0050] That the PDSCH mapped to the RE is punctured by the PRS refers to the PDSCH
mapped to the RE is removed and the PRS is mapped to the RE.

[0051] That the PDSCH is rate matched around the PRS refers to the PRS is mapped to
the RE, and the PDSCH is mapped to a RE other than that occupied by the PRS.

[0052] As another example, in a case that there is a spatial QCL relationship between the
PRS and the PDSCH, the configuration information may also include: the PRS and the PDSCH
occupy different OFDM symbols. That the PRS and the PDSCH occupy different OFDM
symbols may specifically include: the PRS and the PDSCH occupy different OFDM symbols in
the same slot; or the PRS and the PDSCH occupy OFDM symbols in different slots, i.e., the
PDSCH is not transmitted in a slot used for PRS transmission.

[0053] It means that, in a case that there is a spatial QCL relationship between the PRS
and the PDSCH, the PRS and the PDSCH may not be multiplexed on the same time-domain
resource. The network device transmits the PRS only and does not transmit the PDSCH in one or
more OFDM symbols, and correspondingly, the terminal device only receives the PRS at the
same time.

[0054] As still another example, in a case that there is no spatial QCL relationship
between the PRS and the PDSCH, the configuration information includes: the PRS and the
PDSCH occupy different OFDM symbols, which means the PRS and the PDSCH are not

multiplexed onto the same time-domain resource. The network device transmits the PRS only
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and does not transmit the PDSCH in one or more OFDM symbols, or the network device
transmits the PDSCH only and does not transmit the PRS in one or more OFDM symbols.
Correspondingly, the terminal device only receives the PRS or the PDSCH at the same time.

[0055] In this embodiment, due to the configuration information transmitted by the
network device for determining the resource occupied by the PRS and the PDSCH, the terminal
device may determine whether the PRS and the PDSCH are multiplexed on downlink
time-domain resources, so as to receive the PRS properly, and further perform positioning of the

terminal device according to a received PRS, thereby improving communication effectiveness.

[0056] In another embodiment, it is assumed that the specific downlink signal includes
the PDCCH.
[0057] As an example, in a case that there is a spatial QCL relationship between the PRS

and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy a
same orthogonal frequency division multiplexing OFDM symbol, which means the PRS and the
PDCCH may be multiplexed onto the same time-domain resource. The network device may
transmit the PRS and the PDCCH in the same OFDM symbol, and correspondingly, the terminal
device may receive the PRS and the PDCCH simultaneously.

[0058] In this example, that the PRS and the PDCCH occupy the same OFDM symbol
may specifically include: the PDCCH is rate matched around the PRS, or in a case that the PRS
and the PDCCH are transmitted on a same RE in the OFDM symbol, the PDCCH mapped to the
RE is punctured by the PRS.

[0059] That the PDCCH mapped to the RE is punctured by the PRS refers to the PDCCH
mapped to the RE is removed and the PRS is mapped to the RE.

[0060] That the PDCCH is rate matched around the PRS refers to the PRS is mapped to
the RE, and the PDCCH is mapped to a RE other than that occupied by the PRS.

[0061] Or, as another example, in a case that there is a spatial QCL relationship between
the PRS and the PDCCH, the configuration information may also include: the PRS and the
PDCCH occupy different OFDM symbols, which means in a case that there is a spatial QCL
relationship between the PRS and the PDCCH, the PRS and the PDCCH may not be multiplexed
on the same time-domain resource. The network device may make configuration so that the PRS

is not transmitted in an OFDM symbol occupied by the PDCCH, and correspondingly, the
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terminal device does not receive the PRS in the OFDM symbol occupied by the PDCCH at the
same time.

[0062] As still another example, in a case that there is no spatial QCL relationship
between the PRS and the PDCCH, the configuration information includes: the PRS and the
PDCCH occupy different OFDM symbols, which means the PRS and the PDCCH are not
multiplexed onto the same time-domain resource when there is no spatial QCL relationship
between the PRS and the PDCCH. The network device may make configuration so that the PRS
is not transmitted in the OFDM symbol occupied by the PDCCH, and correspondingly, the
terminal device only receives the PDCCH at the same time.

[0063] In this embodiment, due to the configuration information transmitted by the
network device for determining the resource occupied by the PRS and the PDCCH, the terminal
device may determine whether the PRS and the PDCCH are multiplexed on downlink
time-domain resources, so as to receive the PRS properly, and further perform positioning of the

terminal device according to a received PRS, thereby improving communication effectiveness.

[0064] In another embodiment, it is assumed that the specific downlink signal includes an
SSB.
[0065] As an example, in a case that there is a spatial QCL relationship between the PRS

and the SSB, and the PRS and the SSB have a same subcarrier spacing, the configuration
information includes: the PRS and the SSB occupy a same orthogonal frequency division
multiplexing OFDM symbol.

[0066] In this example, the PRS and the SSB are configured by the network device to
occupy the same OFDM symbol in one of following manners.

[0067] (1) The PRS and the physical broadcast channel PBCH in the SSB occupy
resource blocks (Resource Block, RB) at different frequency-domain positions in the OFDM
symbol, in other words, a frequency domain position occupied by the PRS in the OFDM symbol
is on resource blocks RBs external to RBs occupied by the physical broadcast channel PBCH in
the SSB.

[0068] The SSB may include signals such as a primary synchronization signal (Primary
Synchronization Signal, PSS), a secondary synchronization signal (Secondary Synchronization

Signal, SSS), a physical broadcast channel (Physical Broadcast Channel, PBCH) and a physical

11



broadcast channel-demodulation reference signal (Physical Broadcast Channel-Demodulation
Reference Signal, PBCH-DMRS).

[0069] This manner may refer, in an extended meaning, to: the PRS and the SSB occupy
RBs at different frequency-domain positions in the same OFDM symbol. For example, refer to
Fig.2, in which a schematic diagram of a resource mapping structure in four OFDM symbols is
illustrated. As shown in Fig.2, NR-PSS, NR-SSS, NR-PBCH and NR-PBCH-DMRS are mapped
to the four OFDM symbols, and the four OFDM symbols include in total 20 RBs occupied by
the SSB. The network device may dispose the PRS to a RB external to the 20 RBs. The PRS is
disposed to the RB external to the 20 RBs, even if the first OFDM symbol is not fully occupied
by the SSB (unpatterned portions in Fig.2). In the example as shown in Fig.2, one RB may
include twelve consecutive subcarriers.

[0070] (2) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the PRS mapped to the RE is punctured by the SSB.

[0071] That is, the PRS and the SSB may be configured by the network device to occupy
the same OFDM symbol; in a case that the PRS and the SSB are transmitted on a same RE in the
OFDM symbol, the PRS mapped to the RE is removed and the SSB is mapped to the RE.

[0072] (3) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the SSB mapped to the RE is punctured by the PRS.

[0073] That is, the PRS and the SSB may be configured by the network device to occupy
the same OFDM symbol; in a case that the PRS and the SSB are transmitted on a same RE in the
OFDM symbol, the SSB mapped to the RE is removed and the PRS is mapped to the RE.

[0074] (4) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the PRS mapped to the
RE is punctured by the SSB other than the PBCH DMRS.

[0075] That is, the PRS and the SSB may be configured by the network device to occupy
the same OFDM symbol; in a case that the PRS and the PBCH DMRS in the SSB are transmitted
on a same RE in the OFDM symbol, the PRS and the PBCH DMRS share the RE, and in a case
that the PRS and an SSB other than the PBCH DMRS are transmitted on a same RE in the
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OFDM symbol, the PRS mapped to the RE is removed and the SSB other than the PBCH DMRS
is mapped to the RE.

[0076] (5) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the SSB other than the
PBCH DMRS that is mapped to the RE is punctured by the PRS.

[0077] That is, the PRS and the SSB may be configured by the network device to occupy
the same OFDM symbol; in a case that the PRS and the PBCH DMRS in the SSB are transmitted
on a same RE in the OFDM symbol, the PRS and the PBCH DMRS share the RE, and in a case
that the PRS and an SSB other than the PBCH DMRS are transmitted on a same RE in the
OFDM symbol, the SSB other than the PBCH DMRS that is mapped to the RE is removed and
the PRS is mapped to the RE.

[0078] Or, as another example, in a case that there is a spatial QCL relationship between
the PRS and the SSB, the configure information includes: the PRS and the SSB occupy different
OFDM symbols, which means the network device configures that the PRS is not to be
transmitted in the OFDM symbol occupied by the SSB.

[0079] As still another example, in a case that there is no spatial QCL relationship
between the PRS and the SSB, the configuration information includes: the PRS and the SSB
occupy different OFDM symbols. In other words, in a case that there is no spatial QCL
relationship between the PRS and the SSB, the network device configures that the PRS is not to
be transmitted in the OFDM symbol occupied by the SSB, and the terminal device only receives
the SSB.

[0080] In this embodiment, due to the configuration information transmitted by the
network device for determining the resource occupied by the PRS and the SSB, the terminal
device may determine whether the PRS and the SSB are multiplexed on downlink time-domain
resources, so as to receive the PRS properly, and further perform positioning of the terminal
device according to a received PRS, thereby improving communication effectiveness.

[0081] The above describes resource occupancy configurations of PRS and CSI-RS, PRS
and PDSCH, PRS and PDCCH, and PRS and SSB respectively with respect to specific
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embodiments. The manner of transmitting the configuration information by the network device is
described hereinafter.
[0082] In a specific configuration process, the network device may transmit the
configuration information by one or more of following means: (1) transmitting the configuration
information based on higher layer signaling, e.g., by using a radio resource control (Radio
Resource Control, RRC) message; (2) transmitting the configuration information based on media
access control (Media Access Control, MAC) layer signaling; or (3) transmitting the
configuration information based on downlink control information (Downlink Control
Information, DCI).
[0083] Certainly, in another embodiment, the aforementioned configuration information
may be specified by a protocol. It is understood, in a case that the configuration information is
specified by a protocol, the network device may not transmit the configuration information.
Instead, the terminal device acquires the configuration information by querying a protocol and
receives the PRS based on the configuration information.
[0084] Optionally, in another embodiment, as shown in Fig.3, on the basis of the
aforementioned step 101, the method for configuring a positioning reference signal according to
an embodiment of the present disclosure may further include:

Step 102: transmitting the PRS and the specific downlink signal based on the
configuration information.
[0085] It is understood, after the configuration information is transmitted to the terminal
device, the PRS and the specific downlink signal are subsequently transmitted to the terminal
device based on the configuration information. In this way, the terminal device may receive the
PRS and the specific downlink signal properly and perform subsequent processing in accordance
with the received PRS and specific downlink signal, thereby improving communication
effectiveness.
[0086] The above describes the method for configuring a positioning reference signal that
is applied to a network device. Hereinafter, a method for receiving a positioning reference signal
that is applied to a terminal device according to an embodiment of the present disclosure is

described with reference to Fig.4 and Fig.5.
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[0087] As shown in Fig.4, a method for receiving a positioning reference signal according
to an embodiment of the present disclosure is applied to a terminal device, and includes
following step:

Step 401: receiving configuration information, where the configuration
information is transmitted by a network device based on a spatial quasi co-location QCL
relationship between the positioning reference signal PRS and a specific downlink signal, and
the configuration information is used to determine a resource occupied by the PRS and the
specific downlink signal.

[0088] The specific downlink signal includes a downlink system common signal or a
system common channel. For example, the specific downlink signal includes one or more of
following signals: a channel state information reference signal CSI-RS, a physical downlink
shared channel PDSCH, a physical downlink control channel PDCCH and a synchronization
signal block SSB.

[0089] In the method for receiving the positioning reference signal according to the
embodiment of the present disclosure, due to the configuration information received by the
terminal device and transmitted by the network device for determining the resource occupied by
the PRS and the specific downlink signal, the terminal device may determine whether the PRS
and the specific downlink signal are multiplexed on downlink time-domain resources, so as to
receive the PRS properly, and further perform positioning of the terminal device according to a
received PRS, thereby improving communication effectiveness.

[0090] Contents included in the configuration information coming from the network
device are described with respect to more specific embodiments below.

[0091] In an embodiment, it is assumed that the specific downlink signal includes the
CSI-RS. In an example, in a case that there is a spatial QCL relationship between the PRS and
the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy a same
orthogonal frequency division multiplexing OFDM symbol.

[0092] In specific, that the PRS and the CSI-RS occupy the same OFDM symbol may
include: the PRS and the CSI-RS are frequency division multiplexed on different resource
elements RE in the same OFDM symbol; or in a case that the PRS and the CSI-RS are
transmitted on a same RE in the OFDM symbol, the PRS and the CSI-RS share the same RE.
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[0093] In another example, in a case that there is no spatial QCL relationship between the
PRS and the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy
different OFDM symbols.

[0094] The CSI-RS includes one or more of following information: a CSI-RS for tracking,
a CSI-RS for physical layer reference signal received power (L1-RSRP) computation, or a
CSI-RS for mobility.

[0095] In an embodiment, it is assumed that the specific downlink signal includes the
PDSCH. In an example, in a case that there is a spatial QCL relationship between the PRS and
the PDSCH, the configuration information includes: the PRS and the PDSCH occupy a same
orthogonal frequency division multiplexing OFDM symbol, or the PRS and the PDSCH occupy
different OFDM symbols.

[0096] That the PRS and the PDSCH occupy the same OFDM symbol includes: the
PDSCH is rate matched around the PRS, or in a case that the PRS and the PDSCH are
transmitted on a same RE in the OFDM symbol, the PDSCH mapped to the RE is punctured by
the PRS.

[0097] In a case that there is a spatial QCL relationship between the PRS and the PDSCH,
that the PRS and the PDSCH occupy different OFDM symbols includes: the PRS and the
PDSCH occupy different OFDM symbols in the same slot; or the PRS and the PDSCH occupy
OFDM symbols in different slots.

[0098] In an example, in a case that there is no spatial QCL relationship between the PRS
and the PDSCH, the configuration information includes: the PRS and the PDSCH occupy
different OFDM symbols.

[0099] In another embodiment, it is assumed that the specific downlink signal includes
the PDCCH. In an example, in a case that there is a spatial QCL relationship between the PRS
and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy a
same orthogonal frequency division multiplexing OFDM symbol, or the PRS and the PDCCH
occupy different OFDM symbols.

[00100] In a case that there is a spatial QCL relationship between the PRS and the PDCCH,
that the PRS and the PDCCH occupy the same OFDM symbol includes: the PDCCH is rate
matched around the PRS, or in a case that the PRS and the PDCCH are transmitted on a same RE

in the OFDM symbol, the PDCCH mapped to the RE is punctured by the PRS.
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[00101] In another example, in a case that there is no spatial QCL relationship between the
PRS and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy
different OFDM symbols.

[00102] In another embodiment, it is assumed that the specific downlink signal includes an
SSB. In an example, in a case that there is a spatial QCL relationship between the PRS and the
SSB, and the PRS and the SSB have a same subcarrier spacing, the configuration information
includes: the PRS and the SSB occupy a same orthogonal frequency division multiplexing
OFDM symbol, or the PRS and the SSB occupy different OFDM symbols.

[00103] That the PRS and the SSB occupy the same OFDM symbol includes one of
following manners.

[00104] (1) The PRS and the physical broadcast channel PBCH in the SSB occupy
resource blocks (RB) at different frequency-domain positions in the OFDM symbol.

[00105] (2) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the PRS mapped to the RE is punctured by the SSB.

[00106] (3) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the SSB mapped to the RE is punctured by the PRS.

[00107] (4) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the PRS mapped to the
RE is punctured by the SSB other than the PBCH DMRS.

[00108] (5) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the SSB other than the
PBCH DMRS that is mapped to the RE is punctured by the PRS.

[00109] In another example, in a case that there is no spatial QCL relationship between the
PRS and the SSB, the configuration information includes: the PRS and the SSB occupy different
OFDM symbols.

[00110] The above describes resource occupancy configurations of PRS and CSI-RS, PRS

and PDSCH, PRS and PDCCH, and PRS and SSB respectively with respect to specific
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embodiments. The manner of receiving the configuration information by the terminal device is
described hereinafter.
[00111] In a specific receiving process, the terminal device may receive the configuration
information by one or more of following means: (1) receiving the configuration information
based on higher layer signaling, e.g., by using an RRC message; (2) receiving the configuration
information based on MAC layer signaling; or (3) receiving the configuration information based
on DCI.
[00112] Certainly, in another embodiment, the aforementioned configuration information
may be specified by a protocol. It is understood, in a case that the configuration information is
specified by a protocol, the terminal device may not receive the configuration information from
the network device. Instead, the terminal device acquires the configuration information by
querying a protocol and receives the PRS based on the configuration information.
[00113] Optionally, in another embodiment, as shown in Fig.5, on the basis of the
aforementioned step 401, the method for receiving a positioning reference signal according to an
embodiment of the present disclosure may further include:

Step 402: receiving the PRS and the specific downlink signal based on the
configuration information.
[00114] It is understood, after the configuration information is received by the terminal
device, subsequently the PRS and the specific downlink signal may be received properly by the
terminal device based on the configuration information. In this way, the terminal device may
perform subsequent processing in accordance with the received PRS and specific downlink
signal, thereby improving communication effectiveness.
[00115] Optionally, in another embodiment, having received the PRS configured by the
network device, the terminal device may further perform positioning based on the PRS. A brief
introduction of the positioning process performed by the terminal device based on the PRS is
given below by taking a case in which the PRS is applied in observed time difference of arrival
(Observed Time Difference of Arrival, OTDOA) positioning for example.
[00116] As an example, the PRS-based OTDOA positioning process may include:

first, a network device generates a PRS based on the aforementioned method and

transmits the PRS to a terminal device, where the network device includes a serving cell of the
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terminal device and multiple neighboring cells selected from neighboring cells of the terminal
device;

second, the terminal device performs a time-domain correlation on a PRS from a
neighboring cell and a local PRS, to obtain a delay power spectrum corresponding to each
neighboring cell, where the local PRS is a PRS generated by the terminal device based on a PRS
generation rule;

third, the terminal device searches a first arriving path of a neighboring cell
according to the delay power spectrum corresponding to the neighboring cell, to obtain a time of
arrival (Time of Arrival, TOA) of a PRS transmitted from each neighboring cell to the terminal
device;

fourth, the network device determines a reference signal time difference
(Reference Signal Time Difference, RSTD) between the serving cell and each neighboring cell
based on TOAs corresponding to at least three neighboring cells, to determine the position of the
terminal device. In specific, the determining the position of the terminal device may be
calculating coordinates of the terminal device.
[00117] In the foregoing process, the position of the terminal device is determined
according to time differences of arrival (Time Difference of Arrival, TDOA) among at least three
neighboring cells, that is, is determined according to a relative time instead of an absolute time.
[00118] Since the method for receiving the positioning reference signal according to an
embodiment of the present disclosure corresponds to the method for configuring the positioning
reference signal according to an embodiment of the present disclosure, a relative simple
description of the method for receiving the positioning reference signal is given in this disclosure.
For a relevant description, references may be made to the above description of the method for
configuring the positioning reference signal.
[00119] A network device and a terminal device according to embodiments of the present
disclosure are described in detail below with reference to Fig.6 to Fig.9.
[00120] Fig.6 is a schematic structural diagram of a network device according to an
embodiment of the present disclosure. As shown in Fig.6, a network device 600 includes: a first
transmission module 601.
[00121] The first transmission module 601 is configured to transmit configuration

information based on a spatial quasi co-location QCL relationship between a positioning
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reference signal PRS and a specific downlink signal, where the configuration information is used
to determine a resource occupied by the PRS and the specific downlink signal.

[00122] The specific downlink signal includes one or more of following signals: a channel
state information reference signal CSI-RS, a physical downlink shared channel PDSCH, a
physical downlink control channel PDCCH and a synchronization signal block SSB.

[00123] In the network device 600 according to the embodiment as shown in Fig.6, due to
the configuration information transmitted by the network device for determining the resource
occupied by the PRS and the specific downlink signal, the terminal device may determine
whether the PRS and the specific downlink signal are multiplexed on downlink time-domain
resources, so as to receive the PRS properly, and further perform positioning of the terminal
device according to a received PRS, thereby improving communication effectiveness.

[00124] Contents included in the configuration information transmitted by the network
device 600 are described with respect to more specific embodiments below.

[00125] In an embodiment, it is assumed that the specific downlink signal includes the
CSI-RS. In an example, in a case that there is a spatial QCL relationship between the PRS and
the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy a same
orthogonal frequency division multiplexing OFDM symbol.

[00126] In specific, that the PRS and the CSI-RS occupy the same OFDM symbol may
include: the PRS and the CSI-RS are frequency division multiplexed on different resource
elements RE in the same OFDM symbol; or in a case that the PRS and the CSI-RS are
transmitted on a same RE in the OFDM symbol, the PRS and the CSI-RS share the same RE.
[00127] In another example, in a case that there is no spatial QCL relationship between the
PRS and the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy
different OFDM symbols.

[00128] The CSI-RS includes one or more of following information: a CSI-RS for tracking,
a CSI-RS for physical layer reference signal received power L1-RSRP computation, or a CSI-RS
for mobility.

[00129] In an embodiment, it is assumed that the specific downlink signal includes the
PDSCH. In an example, in a case that there is a spatial QCL relationship between the PRS and

the PDSCH, the configuration information includes: the PRS and the PDSCH occupy a same
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orthogonal frequency division multiplexing OFDM symbol, or the PRS and the PDSCH occupy
different OFDM symbols.

[00130] That the PRS and the PDSCH occupy the same OFDM symbol includes: the
PDSCH is rate matched around the PRS, or in a case that the PRS and the PDSCH are
transmitted on a same RE in the OFDM symbol, the PDSCH mapped to the RE is punctured by
the PRS.

[00131] In a case that there is a spatial QCL relationship between the PRS and the PDSCH,
that the PRS and the PDSCH occupy different OFDM symbols includes: the PRS and the
PDSCH occupy different OFDM symbols in the same slot; or the PRS and the PDSCH occupy
OFDM symbols in different slots.

[00132] In an example, in a case that there is no spatial QCL relationship between the PRS
and the PDSCH, the configuration information includes: the PRS and the PDSCH occupy
different OFDM symbols.

[00133] In another embodiment, it is assumed that the specific downlink signal includes
the PDCCH. In an example, in a case that there is a spatial QCL relationship between the PRS
and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy a
same orthogonal frequency division multiplexing OFDM symbol, or the PRS and the PDCCH
occupy different OFDM symbols.

[00134] In a case that there is a spatial QCL relationship between the PRS and the PDCCH,
that the PRS and the PDCCH occupy the same OFDM symbol includes: the PDCCH is rate
matched around the PRS, or in a case that the PRS and the PDCCH are transmitted on a same RE
in the OFDM symbol, the PDCCH mapped to the RE is punctured by the PRS.

[00135] In another example, in a case that there is no spatial QCL relationship between the
PRS and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy
different OFDM symbols.

[00136] In another embodiment, it is assumed that the specific downlink signal includes an
SSB. In an example, in a case that there is a spatial QCL relationship between the PRS and the
SSB, and the PRS and the SSB have a same subcarrier spacing, the configuration information
includes: the PRS and the SSB occupy a same orthogonal frequency division multiplexing

OFDM symbol, or the PRS and the SSB occupy different OFDM symbols.
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[00137] That the PRS and the SSB occupy the same OFDM symbol includes one of
following manners.

[00138] (1) The PRS and the physical broadcast channel PBCH in the SSB occupy
resource blocks (RB) at different frequency-domain positions in the OFDM symbol.

[00139] (2) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the PRS mapped to the RE is punctured by the SSB.

[00140] (3) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the SSB mapped to the RE is punctured by the PRS.

[00141] (4) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the PRS mapped to the
RE is punctured by the SSB other than the PBCH DMRS.

[00142] (5) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the SSB other than the
PBCH DMRS that is mapped to the RE is punctured by the PRS.

[00143] In another example, in a case that there is no spatial QCL relationship between the
PRS and the SSB, the configuration information includes: the PRS and the SSB occupy different
OFDM symbols.

[00144] The above describes resource occupancy configurations of PRS and CSI-RS, PRS
and PDSCH, PRS and PDCCH, and PRS and SSB respectively with respect to specific
embodiments. A manner in which the network device 600 transmits the configuration
information is described below.

[00145] In a specific transmission process, the network device may transmit the
configuration information by one or more of following means: (1) transmitting the configuration
information based on higher layer signaling, e.g., by using an RRC message; (2) transmitting the
configuration information based on MAC layer signaling; or (3) transmitting the configuration

information based on DCI.
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[00146] Certainly, in another embodiment, the aforementioned configuration information
may be specified by a protocol. It is understood, in a case that the configuration information is
specified by a protocol, the network device may not transmit the configuration information to a
terminal device. Instead, the terminal device acquires the configuration information by querying
a protocol and receives the PRS based on the configuration information.

[00147] Optionally, in another embodiment, as shown in Fig.7, the network device 600
according to the embodiment of the present disclosure may further includes: a second
transmission module 602, configured to receive the PRS and the specific downlink signal based
on the configuration information.

[00148] It is understood, after the configuration information is transmitted by the network
device 600 to the terminal device, the PRS and the specific downlink signal are subsequently
transmitted to the terminal device based on the configuration information. In this way, the
terminal device may receive the PRS and the specific downlink signal properly and perform
subsequent processing in accordance with the received PRS and specific downlink signal,
thereby improving communication effectiveness.

[00149] The foregoing network device 600 as shown in Fig.6 and Fig.7 may be configured
to implement various embodiments of the foregoing method for configuring a positioning
reference signal as shown in Fig.1 to Fig.3, and for relevant description, references may be made
to the embodiments of the foregoing method.

[00150] As shown in Fig.8, an embodiment of the present disclosure further provides a
terminal device 800. The terminal device 800 may include: a first reception module 801.

[00151] The first reception module 801 is configured to receive configuration information,
where the configuration information is transmitted by a network device based on a spatial quasi
co-location QCL relationship between a positioning reference signal PRS and a specific
downlink signal, and the configuration information is used to determine a resource occupied by
the PRS and the specific downlink signal.

[00152] The specific downlink signal includes one or more of following signals: a channel
state information reference signal CSI-RS, a physical downlink shared channel PDSCH, a
physical downlink control channel PDCCH and a synchronization signal block SSB.

[00153] In the terminal device 800 according to the embodiment as shown in Fig.8, due to

the received configuration information transmitted by the network device for determining the
23



resource occupied by the PRS and the specific downlink signal, the terminal device may
determine whether the PRS and the specific downlink signal are multiplexed on downlink
time-domain resources, so as to receive the PRS properly, and further perform positioning of the
terminal device according to a received PRS, thereby improving communication effectiveness.
[00154] Contents included in the configuration information coming from the network
device are described with respect to more specific embodiments below.

[00155] In an embodiment, it is assumed that the specific downlink signal includes the
CSI-RS. In an example, in a case that there is a spatial QCL relationship between the PRS and
the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy a same
orthogonal frequency division multiplexing OFDM symbol.

[00156] In specific, that the PRS and the CSI-RS occupy the same OFDM symbol may
include: the PRS and the CSI-RS are frequency division multiplexed on different resource
elements RE in the same OFDM symbol; or in a case that the PRS and the CSI-RS are
transmitted on a same RE in the OFDM symbol, the PRS and the CSI-RS share the same RE.
[00157] In another example, in a case that there is no spatial QCL relationship between the
PRS and the CSI-RS, the configuration information includes: the PRS and the CSI-RS occupy
different OFDM symbols.

[00158] The CSI-RS includes one or more of following information: a CSI-RS for tracking,
a CSI-RS for physical layer reference signal received power L1-RSRP computation, or a CSI-RS
for mobility.

[00159] In an embodiment, it is assumed that the specific downlink signal includes the
PDSCH. In an example, in a case that there is a spatial QCL relationship between the PRS and
the PDSCH, the configuration information includes: the PRS and the PDSCH occupy a same
orthogonal frequency division multiplexing OFDM symbol, or the PRS and the PDSCH occupy
different OFDM symbols.

[00160] That the PRS and the PDSCH occupy the same OFDM symbol includes: the
PDSCH is rate matched around the PRS, or in a case that the PRS and the PDSCH are
transmitted on a same RE in the OFDM symbol, the PDSCH mapped to the RE is punctured by
the PRS.

[00161] In a case that there is a spatial QCL relationship between the PRS and the PDSCH,

that the PRS and the PDSCH occupy different OFDM symbols includes: the PRS and the
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PDSCH occupy different OFDM symbols in the same slot; or the PRS and the PDSCH occupy
OFDM symbols in different slots.

[00162] In an example, in a case that there is no spatial QCL relationship between the PRS
and the PDSCH, the configuration information includes: the PRS and the PDSCH occupy
different OFDM symbols.

[00163] In another embodiment, it is assumed that the specific downlink signal includes
the PDCCH. In an example, in a case that there is a spatial QCL relationship between the PRS
and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy a
same orthogonal frequency division multiplexing OFDM symbol, or the PRS and the PDCCH
occupy different OFDM symbols.

[00164] In a case that there is a spatial QCL relationship between the PRS and the PDCCH,
that the PRS and the PDCCH occupy the same OFDM symbol includes: the PDCCH is rate
matched around the PRS, or in a case that the PRS and the PDCCH are transmitted on a same RE
in the OFDM symbol, the PDCCH mapped to the RE is punctured by the PRS.

[00165] In another example, in a case that there is no spatial QCL relationship between the
PRS and the PDCCH, the configuration information includes: the PRS and the PDCCH occupy
different OFDM symbols.

[00166] In another embodiment, it is assumed that the specific downlink signal includes an
SSB. In an example, in a case that there is a spatial QCL relationship between the PRS and the
SSB, and the PRS and the SSB have a same subcarrier spacing, the configuration information
includes: the PRS and the SSB occupy a same orthogonal frequency division multiplexing
OFDM symbol, or the PRS and the SSB occupy different OFDM symbols.

[00167] That the PRS and the SSB occupy the same OFDM symbol includes one of
following manners.

[00168] (1) The PRS and the physical broadcast channel PBCH in the SSB occupy
resource blocks RB at different frequency-domain positions in the OFDM symbol.

[00169] (2) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the PRS mapped to the RE is punctured by the SSB.

[00170] (3) In a case that the PRS and the SSB are transmitted on a same RE in the OFDM
symbol, the SSB mapped to the RE is punctured by the PRS.
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[00171] (4) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the PRS mapped to the
RE is punctured by the SSB other than the PBCH DMRS.

[00172] (5) In a case that the PRS and a physical broadcast channel demodulation
reference signal PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol,
the PRS and the PBCH DMRS share the RE, and in a case that the PRS and an SSB other than
the PBCH DMRS are transmitted on a same RE in the OFDM symbol, the SSB other than the
PBCH DMRS that is mapped to the RE is punctured by the PRS.

[00173] In another example, in a case that there is no spatial QCL relationship between the
PRS and the SSB, the configuration information includes: the PRS and the SSB occupy different
OFDM symbols.

[00174] The above describes resource occupancy configurations of PRS and CSI-RS, PRS
and PDSCH, PRS and PDCCH, and PRS and SSB respectively with respect to specific
embodiments. A manner in which the terminal device 800 receives the configuration information
is described hereinafter.

[00175] In a specific receiving process, the terminal device 800 may receive the
configuration information by one or more of following means: (1) receiving the configuration
information based on higher layer signaling, e.g., by using an RRC message; (2) receiving the
configuration information based on MAC layer signaling; or (3) receiving the configuration
information based on DCI.

[00176] Certainly, in another embodiment, the aforementioned configuration information
may be specified by a protocol. It is understood, in a case that the configuration information is
specified by a protocol, the terminal device may not receive the configuration information from
the network device. Instead, the terminal device acquires the configuration information by
querying a protocol and receives the PRS based on the configuration information.

[00177] Optionally, in another embodiment, as shown in Fig.9, the terminal device 800
according to the embodiment of the present disclosure may further include: a second reception
module 802, configured to receive the PRS and the specific downlink signal based on the

configuration information.
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[00178] It is understood, after the configuration information is received by the terminal
device 800, subsequently the PRS and the specific downlink signal may be received properly
based on the configuration information. In this way, the terminal device 800 may perform
subsequent processing in accordance with the received PRS and specific downlink signal,
thereby improving communication effectiveness.

[00179] The foregoing terminal device 800 as shown in Fig.8 and Fig.9 may be configured
to implement various embodiments of the foregoing method for receiving a positioning reference
signal as shown in Fig.4 and Fig.5, and for relevant description, references may be made to the
embodiments of the foregoing method.

[00180] Referring to Fig.10, a structural diagram of a network device to which
embodiments of the present disclosure are applicable is illustrated. The network device may
implement details of the foregoing method for configuring a positioning reference signal and
achieve the same effects. As shown in Fig.10, the network device 1000 includes: a processor
1001, a transceiver 1002, a memory 1003, a user interface 1004 and a bus interface.

[00181] In an embodiment of the present disclosure, the network device 1000 further
includes: a computer program stored in the memory 1003 and configured to be executed by the
processor 1001. The processor 1001 is configured to execute the computer program to implement
various processes of the foregoing method for configuring a positioning reference signal and
achieve the same technical effects. To avoid repetition, a detail description is omitted herein.
[00182] In Fig.10, a bus architecture may include any number of interconnected buses and
bridges, and connects various circuits including one or more processors represented by the
processor 1001 and a memory represented by the memory 1003. The bus architecture may also
connect various other circuits such as peripherals, voltage regulators and power management
circuits, which is well known in the art. Therefore, a detailed description thereof is omitted
herein. The bus interface provides interfaces. The transceiver 1002 may be multiple elements,
such as a transmitter and a receiver, to provide units for communicating with various other
apparatuses on the transmission medium. For difference terminal devices, the user interface 1004
may be an interface capable of connecting to other necessary devices externally or internally.
The connected device includes, but is not limited to: a keypad, a display, a loudspeaker, a

microphone, a joystick, etc.
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[00183] The processor 1001 is responsible for supervising the bus architecture and normal
operation and the memory 1003 may store the data being used by the processor 1001 during
operation.

[00184] Fig.11 is a schematic structural diagram of a terminal device according to another
embodiment of the present disclosure. The terminal device 1100 as shown in Fig.11 includes: at
least one processor 1101, a memory 1102, at least one network interface 1104, and a user
interface 1103. The various components in the terminal device 1100 are coupled together by a
bus system 1105. It may be understood that the bus system 1105 is configured to implement
connection and communication among these components. The bus system 1105 further includes
a power bus, a control bus, and a status signal bus in addition to a data bus. However, for clarity
of description, various buses in Fig.11 are all labeled as the bus system 1105.

[00185] The user interface 1103 may include a display, a keyboard or a point-and-click
device (for example, a mouse, a trackball (trackball), a touch pad, a touch screen, or the like).
[00186] It may be understood that the memory 1102 in embodiments of the present
disclosure may be a volatile memory or a nonvolatile memory, or may include both a volatile
memory and a nonvolatile memory. The nonvolatile memory may be a read-only memory
(Read-Only Memory, ROM), a programmable ROM (Programmable ROM, PROM), an erasable
programmable PROM (Erasable PROM, EPROM), an electrically EPROM (Electrically
EPROM, EEPROM) or a flash memory. The volatile memory may be a random access memory
(Random Access Memory, RAM), which is used as an external cache. By way of example rather
than limitation, many forms of RAMs such as a static RAM (Static RAM, SRAM), a dynamic
RAM (Dynamic RAM, DRAM), a synchronous DRAM (Synchronous DRAM, SDRAM), a
double data rate SDRAM (Double Data Rate SDRAM, DDRSDRAM), an enhanced SDRAM
(Enhanced SDRAM, ESDRAM), a synch link DRAM (Synch Link DRAM, SLDRAM), and a
direct Rambus RAM (Direct Rambus RAM, DRRAM) may be used. The memory 1102 in the
system and method described in embodiments of the present disclosure is intended to include,
but is not limited to, these and any other appropriate types of memories.

[00187] In some implementations, the memory 1102 stores executable modules or data
structures, or a subset thereof, or an extended set thereof, for example, an operating system

11021 and an application 11022.
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[00188] The operating system 11021 includes various system programs, such as a
framework layer program, a core library layer program, and a driver layer program, to implement
various basic services and process a hardware-based task. The application 11022 includes
various applications such as a media player (Media Player) or a browser (Browser), to implement
various application services. A program for implementing the method provided in embodiments
of the present disclosure may be included in the application 11022.

[00189] In embodiments of the present disclosure, the terminal device 1100 further
includes a computer program stored in the memory 1102 and configured to be executed by the
processor 1101. The processor 1101 is configured to execute the computer program to implement
various processes of the foregoing method for receiving a positioning reference signal, and the
same technical effects may be achieved. To avoid repetition, a detailed description thereof is
omitted herein.

[00190] The foregoing method disclosed in embodiments of the present disclosure may be
applied to the processor 1101 or implemented by the processor 1101. The processor 1101 may be
an integrated circuit chip having a signal processing capability. During implementation, the steps
in the foregoing method may be accomplished by hardware integrated logic circuits or
instructions in a software form in the processor 1101. The processor 1101 may be a
general-purpose processor, a digital signal processor (Digital Signal Processor, DSP), an
application specific integrated circuit (Application Specific Integrated Circuit, ASIC), a field
programmable gate array (Field Programmable Gate Array, FPGA) or other programmable logic
device, discrete gate or transistor logic device, a discrete hardware component, that can
implement or execute the methods, steps, and logic block diagrams disclosed in embodiments of
the present disclosure. The general-purpose processor may be a microprocessor or the processor
may be any conventional processor or the like. The steps in the method disclosed with reference
to embodiments of the present disclosure may be directly performed and accomplished by a
hardware decoding processor, or performed and accomplished by a combination of hardware and
software modules in a decoding processor. The software modules may reside in a
computer-readable storage medium well-established in the art, such as a random access memory,
a flash memory, a readable-only memory, a programmable readable-only memory or an
electrically erasable programmable memory or a register. A computer-readable storage medium

is located in the memory 1102. The processor 1101 reads information from the memory 1102 and
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accomplishes the steps in the foregoing method using hardware of the processor 1101.
Specifically, a computer program is stored in the computer-readable storage medium. The
computer program is configured to be executed by the processor 1101 to implement the steps in
the embodiments of the foregoing method for receiving a positioning reference signal.

[00191] It may be understood that these embodiments described in this disclosure may be
implemented by hardware, software, firmware, middleware, microcode or a combination thereof.
For hardware implementation, a processing unit may be implemented in one or more application
specific integrated circuits (Application Specific Integrated Circuit, ASIC), a digital signal
processor (Digital Signal Processor, DSP), a digital signal processing device (DSP device,
DSPD), a programmable logic device (Programmable Logic Device, PLD), a
field-programmable gate array (Field-Programmable Gate Array, FPGA), a general-purpose
processor, a controller, a microcontroller, a microprocessor, other electronic unit configured to
perform the functions in the present disclosure or a combination thereof.

[00192] For a software implementation, the techniques in embodiments of the present
disclosure may be implemented by modules (for example, processes or functions) performing the
functions described in embodiments of the present disclosure. Software codes may be stored in a
memory and executed by a processor. The memory may be implemented internal or external to a
Processor.

[00193] An embodiment of the present disclosure further provides a computer readable
storage medium storing therein a computer program. The computer program is configured to be
executed by a processor to implement various processes of embodiments of the foregoing
method for configuring a positioning reference signal or the foregoing method for receiving a
positioning reference signal, and the same technical effects may be achieved. To avoid repetition,
a detailed description thereof is omitted herein. 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, an optical disc or the like.

[00194] An embodiment of the present disclosure further provides computer program
product including instructions. When a computer executes the instructions of the computer
program product, the computer implements the foregoing method for configuring a positioning
reference signal or the foregoing method for receiving a positioning reference signal. Specifically,

the computer program product may be run on the foregoing network device.
30



[00195] Those of ordinary skill in the art will recognize that, the units and algorithm steps
of the various embodiments described above, may be implemented by electronic hardware, or by
a combination of computer software and electronic hardware. Whether these functions are
implemented by hardware or software depends on the specific application and design constraints
of the solution. A skilled artisan may use different methods to implement the described functions
for each particular application, but such implementations are not to be considered as departing
from the scope of the present disclosure.

[00196] The skilled person should appreciate that, for the sake of easiness and conciseness
of description, the specific operating processes of the aforementioned systems, devices and units
may be understood by referring to the corresponding processes of the foregoing methodology
embodiment, and a repeated description thereof is omitted herein.

[00197] It should be appreciated that the device and method disclosed in the embodiments
provided by this application may be implemented by other means. For example, the
aforementioned device embodiment is merely illustrative, e.g., the partition of the unit is merely
a logic functional partition, and other methods of partition may be implemented in practice, such
as multiple units or components may be combined or integrated into another system, or some
features may be ignored or not performed. Furthermore, the shown or discussed mutual coupling
or direct coupling or communication connection can be achieved by indirect coupling or
communication connection of some interfaces, devices or units in electric, mechanical or other
ways.

[00198] The units described as separate components may be or not be physically separated,
and the components displayed as a unit may or may not be physical units, that is, may be located
in one place, or may be distributed over a plurality of network units. Some or all of the units may
be selected according to actual needs to realize the object of the present embodiment.

[00199] Additionally, the functional units in the various embodiments of the present
disclosure may be integrated in one processing unit, or each unit may be physically present alone,
or two or more units may be integrated in one unit.

[00200] If the function is implemented in the form of a software functional unit, and sold
or used as a standalone product, the function may be stored in a computer-readable storage
medium. Based on this understanding, essence of the technical solution of the antenna

multiplexing of the present disclosure, or the part contributing to the prior art, or part of the
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technical solution, can be embodied in the form of a computer software product. The computer
software product is stored in a storage media, and the computer software product includes a
number of instructions to enable a computer device (which may be a personal computer, server,
or network device, etc.) to perform all or part of the steps of the method described in the various
embodiments of the present disclosure. The storage medium includes a USB disk, a removable
hard disk, a read-only memory (Read-Only Memory, ROM), a random access memory (Random
Access Memory, RAM), a magnetic disk, an optical disc, and other medium which can store
program code.

[00201] The aforementioned are merely specific implementations of the present disclosure,
but the scope of the disclosure is by no means limited thereto. Any modifications or
replacements that would easily occurred to those skilled in the art, without departing from the
technical scope disclosed in the disclosure, should be encompassed in the scope of the present
disclosure. Therefore, the scope of the present disclosure is to be determined by the scope of the

claims.
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What is claimed is:

1. A method for configuring a positioning reference signal, applied to a network device,
comprising:

transmitting configuration information based on a spatial quasi co-location QCL
relationship between the positioning reference signal PRS and a specific downlink signal,
wherein the configuration information is used to determine a resource occupied by the PRS and
the specific downlink signal;

wherein the specific downlink signal comprises one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

2. The method according to claim 1, wherein

in a case that the specific downlink signal comprises the CSI-RS and there is a spatial
QCL relationship between the PRS and the CSI-RS, the configuration information comprises: the
PRS and the CSI-RS occupy a same orthogonal frequency division multiplexing OFDM symbol;

in a case that the specific downlink signal comprises the CSI-RS and there is no spatial
QCL relationship between the PRS and the CSI-RS, the configuration information comprises: the
PRS and the CSI-RS occupy different OFDM symbols.

3. The method according to claim 2, wherein,

wherein, that the PRS and the CSI-RS occupy the same OFDM symbol comprises:

the PRS and the CSI-RS are frequency division multiplexed on different resource
elements RE in the same OFDM symbol; or in a case that the PRS and the CSI-RS are
transmitted on a same RE in the OFDM symbol, the PRS and the CSI-RS share the same RE.

4. The method according to any one of claims 1 to 3, wherein,

the CSI-RS comprises one or more of following information:

a CSI-RS for tracking,

a CSI-RS for physical layer reference signal received power L1-RSRP computation, or

a CSI-RS for mobility.

5. The method according to claim 1, wherein,

in a case that the specific downlink signal comprises the PDSCH and there is a spatial

QCL relationship between the PRS and the PDSCH, the configuration information comprises:
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the PRS and the PDSCH occupy a same orthogonal frequency division multiplexing OFDM
symbol; or, the PRS and the PDSCH occupy different OFDM symbols;

in a case that the specific downlink signal comprises the PDSCH and there is no spatial
QCL relationship between the PRS and the PDSCH, the configuration information comprises:
the PRS and the PDSCH occupy different OFDM symbols.

6. The method according to claim 5, wherein,

wherein, that the PRS and the PDSCH occupy the same OFDM symbol comprises:

the PDSCH is rate matched around the PRS, or in a case that the PRS and the PDSCH are
transmitted on a same RE in the OFDM symbol, the PDSCH mapped to the RE is punctured by
the PRS;

wherein, in a case that there is a spatial QCL relationship between the PRS and the
PDSCH, that the PRS and the PDSCH occupy different OFDM symbols comprises:

the PRS and the PDSCH occupy different OFDM symbols in a same slot; or, the PRS and
the PDSCH occupy OFDM symbols in different slots.

7. The method according to claim 1, wherein,

in a case that the specific downlink signal comprises the PDCCH and there is a spatial
QCL relationship between the PRS and the PDCCH, the configuration information comprises:
the PRS and the PDCCH occupy a same orthogonal frequency division multiplexing OFDM
symbol; or, the PRS and the PDCCH occupy different OFDM symbols;

in a case that the specific downlink signal comprises the PDCCH and there is no spatial
QCL relationship between the PRS and the PDCCH, the configuration information comprises:
the PRS and the PDCCH occupy different OFDM symbols.

8. The method according to claim 7, wherein,

wherein, that the PRS and the PDCCH occupy the same OFDM symbol comprises:

the PDCCH is rate matched around the PRS, or in a case that the PRS and the PDCCH
are transmitted on a same RE in the OFDM symbol, the PDCCH mapped to the RE is punctured
by the PRS.

9. The method according to claim 1, wherein,

in a case that the specific downlink signal comprises the SSB and there is a spatial QCL

relationship between the PRS and the SSB, the configuration information comprises: the PRS
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and the SSB occupy a same orthogonal frequency division multiplexing OFDM symbol; or, the
PRS and the SSB occupy different OFDM symbols;

in a case that the specific downlink signal comprises the SSB and there is no spatial QCL
relationship between the PRS and the SSB, the configuration information comprises: the PRS
and the SSB occupy different OFDM symbols.

10. The method according to claim 9, wherein, in a case that the PRS and the SSB occupy
the same OFDM symbol, the PRS and the SSB have a same subcarrier spacing.

11. The method according to claim 10, wherein, that the PRS and the SSB occupy the
same OFDM symbol comprises one of following manners:

in the OFDM symbol, a frequency domain position occupied by the PRS is on resource
blocks RBs external to RBs occupied by the physical broadcast channel PBCH in the SSB;

in a case that the PRS and the SSB are transmitted on a same RE in the OFDM symbol,
the PRS mapped to the RE is punctured by the SSB;

in a case that the PRS and the SSB are transmitted on a same RE in the OFDM symbol,
the SSB mapped to the RE is punctured by the PRS;

in a case that the PRS and a physical broadcast channel demodulation reference signal
PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol, the PRS and the
PBCH DMRS share the RE, and in a case that the PRS and an SSB other than the PBCH DMRS
are transmitted on a same RE in the OFDM symbol, the PRS mapped to the RE is punctured by
the SSB other than the PBCH DMRS; or

in a case that the PRS and a physical broadcast channel demodulation reference signal
PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol, the PRS and the
PBCH DMRS share the RE, and in a case that the PRS and an SSB other than the PBCH DMRS
are transmitted on a same RE in the OFDM symbol, the SSB other than the PBCH DMRS that is
mapped to the RE is punctured by the PRS.

12. The method according to claim 1, wherein,

the configuration information is transmitted by one or more of following means:

higher layer signaling;

MAC layer signaling; or

downlink control information DCI.

13. The method according to claim 1, further comprising:
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transmitting the PRS and the specific downlink signal based on the configuration
information.

14. A method for receiving a positioning reference signal, applied to a terminal device,
comprising:

receiving configuration information, wherein the configuration information is transmitted
by a network device based on a spatial quasi co-location QCL relationship between the
positioning reference signal PRS and a specific downlink signal, and the configuration
information is used to determine a resource occupied by the PRS and the specific downlink
signal;

wherein the specific downlink signal comprises one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

15. The method according to claim 14, wherein,

in a case that the specific downlink signal comprises the CSI-RS and there is a spatial
QCL relationship between the PRS and the CSI-RS, the configuration information comprises: the
PRS and the CSI-RS occupy a same orthogonal frequency division multiplexing OFDM symbol;

in a case that the specific downlink signal comprises the CSI-RS and there is no spatial
QCL relationship between the PRS and the CSI-RS, the configuration information comprises: the
PRS and the CSI-RS occupy different OFDM symbols.

16. The method according to claim 15, wherein,

wherein, that the PRS and the CSI-RS occupy the same OFDM symbol comprises:

the PRS and the CSI-RS are frequency division multiplexed on different resource
elements RE in the same OFDM symbol; or in a case that the PRS and the CSI-RS are
transmitted on a same RE in the OFDM symbol, the PRS and the CSI-RS share the same RE.

17. The method according to any one of claims 14 to 16, wherein,

the CSI-RS comprises one or more of following information:

a CSI-RS for tracking,

a CSI-RS for physical layer reference signal received power L1-RSRP computation, or

a CSI-RS for mobility.

18. The method according to claim 14, wherein,

36



in a case that the specific downlink signal comprises the PDSCH and there is a spatial
QCL relationship between the PRS and the PDSCH, the configuration information comprises:
the PRS and the PDSCH occupy a same orthogonal frequency division multiplexing OFDM
symbol; or, the PRS and the PDSCH occupy different OFDM symbols;

in a case that the specific downlink signal comprises the PDSCH and there is no spatial
QCL relationship between the PRS and the PDSCH, the configuration information comprises:
the PRS and the PDSCH occupy different OFDM symbols.

19. The method according to claim 18, wherein,

wherein, that the PRS and the PDSCH occupy the same OFDM symbol comprises:

the PDSCH is rate matched around the PRS, or in a case that the PRS and the PDSCH are
transmitted on a same RE in the OFDM symbol, the PDSCH mapped to the RE is punctured by
the PRS;

wherein, in a case that there is a spatial QCL relationship between the PRS and the
PDSCH, that the PRS and the PDSCH occupy different OFDM symbols comprises:

the PRS and the PDSCH occupy different OFDM symbols in a same slot; or, the PRS and
the PDSCH occupy OFDM symbols in different slots.

20. The method according to claim 14, wherein,

in a case that the specific downlink signal comprises the PDCCH and there is a spatial
QCL relationship between the PRS and the PDCCH, the configuration information comprises:
the PRS and the PDCCH occupy a same orthogonal frequency division multiplexing OFDM
symbol; or, the PRS and the PDCCH occupy different OFDM symbols;

in a case that the specific downlink signal comprises the PDCCH and there is no spatial
QCL relationship between the PRS and the PDCCH, the configuration information comprises:
the PRS and the PDCCH occupy different OFDM symbols.

21. The method according to claim 20, wherein,

wherein, that the PRS and the PDCCH occupy the same OFDM symbol comprises:

the PDCCH is rate matched around the PRS, or in a case that the PRS and the PDCCH
are transmitted on a same RE in the OFDM symbol, the PDCCH mapped to the RE is punctured
by the PRS.

22. The method according to claim 14, wherein,
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in a case that the specific downlink signal comprises the SSB and there is a spatial QCL
relationship between the PRS and the SSB, the configuration information comprises: the PRS
and the SSB occupy a same orthogonal frequency division multiplexing OFDM symbol; or, the
PRS and the SSB occupy different OFDM symbols;

in a case that the specific downlink signal comprises the SSB and there is no spatial QCL
relationship between the PRS and the SSB, the configuration information comprises: the PRS
and the SSB occupy different OFDM symbols.

23. The method according to claim 22, wherein, in a case that the PRS and the SSB
occupy the same OFDM symbol, the PRS and the SSB have a same subcarrier spacing.

24. The method according to claim 23, wherein, that the PRS and the SSB occupy the
same OFDM symbol comprises one of following manners:

in the OFDM symbol, a frequency domain position occupied by the PRS is on resource
blocks RBs external to RBs occupied by the physical broadcast channel PBCH in the SSB;

in a case that the PRS and the SSB are transmitted on a same RE in the OFDM symbol,
the PRS mapped to the RE is punctured by the SSB;

in a case that the PRS and the SSB are transmitted on a same RE in the OFDM symbol,
the SSB mapped to the RE is punctured by the PRS;

in a case that the PRS and a physical broadcast channel demodulation reference signal
PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol, the PRS and the
PBCH DMRS share the RE, and in a case that the PRS and an SSB other than the PBCH DMRS
are transmitted on a same RE in the OFDM symbol, the PRS mapped to the RE is punctured by
the SSB other than the PBCH DMRS; or

in a case that the PRS and a physical broadcast channel demodulation reference signal
PBCH DMRS in the SSB are transmitted on a same RE in the OFDM symbol, the PRS and the
PBCH DMRS share the RE, and in a case that the PRS and an SSB other than the PBCH DMRS
are transmitted on a same RE in the OFDM symbol, the SSB other than the PBCH DMRS that is
mapped to the RE is punctured by the PRS.

25. The method according to claim 22, wherein, in a case that there is no spatial QCL
relationship between the PRS and the SSB, a terminal only receives the SSB.

26. The method according to claim 14, wherein,

the configuration information is received by one or more of following means:
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higher layer signaling;

MAC layer signaling; or

downlink control information DCI.

27. The method according to claim 14, further comprising:

receiving the PRS and the specific downlink signal based on the configuration
information.

28. A network device, comprising:

a first transmission module, configured to transmit configuration information based on a
spatial quasi co-location QCL relationship between a positioning reference signal PRS and a
specific downlink signal, wherein the configuration information is used to determine a resource
occupied by the PRS and the specific downlink signal;

wherein the specific downlink signal comprises one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

29. A terminal device, comprising:

a first reception module, configured to receive configuration information, wherein the
configuration information is transmitted by a network device based on a spatial quasi co-location
QCL relationship between a positioning reference signal PRS and a specific downlink signal, and
the configuration information is used to determine a resource occupied by the PRS and the
specific downlink signal;

wherein the specific downlink signal comprises one or more of following signals: a
channel state information reference signal CSI-RS, a physical downlink shared channel PDSCH,
a physical downlink control channel PDCCH and a synchronization signal block SSB.

30. A network device, comprising a memory, a processor and a wireless communication
program stored in the memory and configured to be executed by the processor, wherein the
processor is configured to execute the wireless communication program to implement steps of
the method according to any one of claims 1 to 13.

31. A terminal device, comprising a memory, a processor and a wireless communication
program stored in the memory and configured to be executed by the processor, wherein the
processor is configured to execute the wireless communication program to implement steps of

the method according to any one of claims 14 to 27.
39



32. A computer readable medium storing therein a wireless communication program,
wherein the wireless communication program is configured to be executed by a processor to

implement steps of the method according to any one of claims 1 to 27.

40



