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METHOD FOR TRANSMITTING UPLINK SIGNAL, TERMINAL AND 

NETWORK DEVICE

TECHNICAL FIELD 

[0001] The present disclosure relates to a wireless access technology, and more particularly, 

to a method, a terminal and a network device for transmitting an uplink signal. 

BACKGROUND 

[0002] In a new radio (NR) system, a terminal sometimes transmits an upstream reference 

signal, such as a Sounding Reference Signal (SRS), a Demodulation Reference Signal 

(DMRS), or a Phase Tracking Reference Signal (PTRS) and the like. 

[0003] In order to reduce interference with transmission of these uplink reference signals to 

ensure reliable transmission of these uplink reference signals of a terminal, it is desirable to 

provide a method for transmitting an uplink signal.

SUMMARY  

[0004] Multiple aspects of the present disclosure provide a method, a terminal and a 

network device for transmitting an uplink signal to ensure reliable transmission of an uplink 

reference signal of a terminal. 

[0005] A method for transmitting an uplink signal is provided in one aspect of the present 

disclosure, comprising: 

receiving configuration information, sent by a network device, of a zero-power uplink 

reference signal; 

determining a resource occupied by the zero-power uplink reference signal based on the 

configuration information; 

performing the uplink data is not sent on the resource; and/or, performing the  no 

non-zero-power uplink reference signal is not sent on the resource. 

[0006] Another method for transmitting an uplink signal is provided in another aspect of the 

present disclosure, comprising: 
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obtaining configuration information of a zero-power uplink reference signal based on a 

resource occupied by the zero-power uplink reference signal; 

sending the configuration information to a terminal; 

receiving no uplink data on the resource; and/or, receiving no non-zero-power uplink 

reference signal on the resource. 

[0007] A terminal is provided in another aspect of the present disclosure, comprising: 

a receiving unit, configured to receive configuration information, sent by a network 

device, of a zero-power uplink reference signal; 

a determining unit, configured to determine a resource occupied by the zero-power 

uplink reference signal based on the configuration information; 

a performing unit, configured to perform that the  uplink data is not sent on the 

resource; and/or, perform that the non-zero-power uplink reference signal is not sent on the 

resource. 

[0008] A network device is provided in another aspect of the present disclosure, comprising: 

an obtaining unit, configured to obtain configuration information of a zero-power uplink 

reference signal based on a resource occupied by the zero-power uplink reference signal; 

a sending unit, configured to send the configuration information to a terminal; 

a performing unit, configured to receive no uplink data on the resource; and/or, receive 

no non-zero-power uplink reference signal on the resource. 

[0009] According to the foregoing technical solutions, on the one hand, in embodiments of 

the present disclosure, by receiving configuration information of a zero-power uplink 

reference signal sent by a network device, a resource occupied by the zero-power uplink 

reference signal is further determined based on the configuration information, so that no 

uplink data is sent on the resource, and/or no non-zero-power uplink reference signal is sent 

on the resource. Because the terminal performs a resource reservation, it effectively avoids 

that an uplink signal transmitted by the terminal on the reserved resource has interference 

with an uplink reference signal transmitted by other terminal on the reserved resource, so that 

reliable transmission of the uplink reference signal of the terminal can be ensured, thereby 

improving transmission performance of these uplink reference signals. 

[0010] According to the foregoing technical solutions, on the other hand, in embodiments of 
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the present disclosure, by obtaining configuration information of a zero-power uplink 

reference signal based on a resource occupied by the zero-power uplink reference signal, the 

configuration information is further sent to a terminal, so that no uplink data is received on 

the resource, and/or no non-zero-power uplink reference signal is received on the resource. 

Because the terminal performs a resource reservation, it effectively avoids that an uplink 

signal transmitted by the terminal on the reserved resource has interference with an uplink 

reference signal transmitted by other terminal on the reserved resource, so that reliable 

transmission of the uplink reference signal of the terminal can be ensured, thereby improving 

transmission performance of these uplink reference signals.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Accompanying drawings used to describe embodiments or the prior art will be 

introduced briefly below in order to illustrate the technical solutions in embodiments of the 

present disclosure more clearly. Obviously, the accompanying drawings in the following 

description are for some embodiments of the present disclosure, and other drawings can also 

be obtained based on these accompanying drawings by a person having ordinary skill in the 

art without creative efforts. 

[0012] FIG. 1 is a schematic flowchart of a method for transmitting an uplink signal 

according to an embodiment of the present disclosure; 

[0013] FIG. 2 is a schematic flowchart of another method for transmitting an uplink signal 

according to another embodiment of the present disclosure; 

[0014] FIG. 3 is a schematic structural diagram of a terminal according to another 

embodiment of the present disclosure; 

[0015] FIG. 4 is a schematic structural diagram of a network device according to another 

embodiment of the present disclosure. 

DETAILED DESCRIPTION 

[0016] The technical solutions in embodiments of the present disclosure will be clearly and 

completely described with reference to the drawings in embodiments of the present disclosure. 

Obviously, described embodiments are part of embodiments of the present disclosure, and not 
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all of the embodiments. All other embodiments obtained by those skilled in the art based on 

embodiments of the present disclosure without creative efforts are within the scope of the 

present disclosure. 

[0017] It should be noted that a non-zero-power uplink reference signal is an uplink 

reference signal that a terminal actually needs to send. If an uplink reference signal is not a 

zero-power uplink reference signal, it may be considered as a non-zero-power uplink 

reference signal by default, and a so-called uplink reference signal is the non-zero-power 

uplink reference signal referred to in this application. 

[0018] In addition, the term “and/or” herein only describes an association relationship 

between associated objects and indicates that there may be three relationships. For example, 

A and/or B may indicate that there are three cases where A exists separately, A and B exist at 

the same time, and B exists separately. In addition, the character “/” herein generally 

indicates that an “or” relationship exists between associated objects. 

[0019] FIG. 1 is a schematic flowchart of a method for transmitting an uplink signal 

according to an embodiment of the present disclosure, as shown in FIG. 1. 

[0020] 101. Receive configuration information, sent by a network device, of a zero-power 

uplink reference signal (ZP ULRS). 

[0021] 102. Determine a resource occupied by the ZP ULRS based on the configuration 

information. 

[0022] 103. Perform that the uplink data is not sent on the resource; and/or, perform that t 

the non-zero-power uplink reference signal (NZP ULRS) is not sent on the resource. 

[0023] In 103, that perform that the uplink data is not sent on the resource may specifically 

be: perform rate matching or puncture processing on uplink data on the resource. 

[0024] It should be noted that a performing entity of 101~103 may be a terminal. 

[0025] The main idea of this embodiment is to activate a zero-power uplink reference signal 

by configuration of a network device and indicating to a terminal. When some terminals send 

an uplink reference signal (that is, a non-zero-power uplink reference signal), other terminals 

may be simultaneously indicated to perform a resource idle on a corresponding resource, 

thereby avoiding interference of the uplink reference signals transmitted by other terminals, 

and improving transmission performance of these uplink reference signals. 
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[0026] Therefore, by receiving configuration information of a zero-power uplink reference 

signal sent by a network device, a resource occupied by the zero-power uplink reference 

signal is further determined based on the configuration information, so that no uplink data is 

sent on the resource, and/or no non-zero-power uplink reference signal is sent on the resource. 

Because the terminal performs a resource reservation, it effectively avoids that an uplink 

signal transmitted by the terminal on the reserved resource has interference with an uplink 

reference signal transmitted by other terminal on the reserved resource, so that reliable 

transmission of the uplink reference signal of the terminal can be ensured, thereby improving 

transmission performance of these uplink reference signals. 

[0027] Optionally, in a possible implementation manner of this embodiment, the ZP ULRS 

may comprise, but is not limited to, an existing ULRS such as a ZP SRS, a ZP DMRS, or a 

ZP PTRS, or other ZP that may also be newly defined by a NR system, which is not 

particularly limited in this embodiment. 

[0028] Optionally, in a possible implementation manner of this embodiment, the NZP 

ULRS may comprise, but is not limited to, a NZP SRS, a NZP DMRS, or a NZP PTRS, or 

other NZP ULRS that may also be newly defined by a NR system, which is not particularly 

limited in this embodiment. 

[0029] Optionally, in a possible implementation manner of this embodiment, in 101, it may 

specifically be that receive configuration information of a ZP ULRS sent by a network device 

through high-layer signaling or Downlink Control Information (DCI). 

[0030] Specifically, a terminal may specifically receive configuration information of a ZP 

ULRS sent by a network device by using high-layer signaling or DCI. 

[0031] For example, the high-layer signaling may be a radio resource control (RRC) 

message, and configuration information of the ZP ULRS may specifically be carried by an 

information element (IE) in a RRC message. The RRC message may be a RRC message in 

the prior art, such as a RRC CONNECTION RECONFIGURATION message, which is not 

limited in this embodiment. The configuration information of the ZP ULRS is carried by an 

existing RRC message with an extensional IE, or the RRC message may also be a RRC 

message different from that existing in the prior art. 

[0032] For example, the high-layer signaling may be a Media Access Control (MAC) 
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Control Element (CE) message, and specifically, the configuration information of the ZP 

ULRS may be carried by adding a new MAC CE message. 

[0033] Optionally, in one possible implementation manner of this embodiment, in 101, the 

received configuration information may comprise, but is not limited to, resource 

configuration information and activation information, which is not specifically limited in this 

embodiment. 

[0034] In this embodiment, the resource configuration information and the activation 

information may be two pieces of independent information or may be one piece of 

information, which is not specifically limited in this embodiment. 

[0035] For example, the terminal may receive the resource configuration information of the 

ZP ULRS sent by the network device through the RRC message. 

[0036] Alternatively, for example, the terminal may receive the activation information of 

the ZP ULRS sent by the network device through the DCI or MAC CE message. 

[0037] The resource configuration information indicates a resource configured for the ZP 

ULRS. 

[0038] In this embodiment, the resource may comprise, but is not limited to, at least one of 

a time domain resource, a frequency domain resource, and a sequence resource, which is not 

specifically limited in this embodiment. 

[0039] For example, the time domain resource may be a time slot in which the ZP ULRS is 

located or an Orthogonal Frequency Division Multiple (OFDM) symbol. 

[0040] Or, for example, the frequency domain resource may be a subcarrier or a physical 

resource block (RB) occupied by the ZP ULRS. 

[0041] The sequence resource may be a cycle shift, an Orthogonal Cover Code (OCC) or a 

sequence Identity (ID) used by the ZP ULRS. 

[0042] In this embodiment, the resource configured for the ZP ULRS may be multiplexed 

with a resource configured for a corresponding NZP ULRS. 

[0043] For example, the network device may configure same N resources (N is an integer 

greater than or equal to 1) shared by the NZP ULRS and the ZP ULRS, and then indicate 

which resource is occupied by the ZP ULRS through the activation information. 

[0044] The activation information indicates whether to activate the ZP ULRS, that is, to 
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indicate whether the ZP ULRS is valid. The ‘activation’ may also be referred to as triggering, 

and may also be referred to as enabling, which is not specifically limited in this embodiment. 

[0045] Specifically, the activation information may be represented by 1-bit information. For 

example, 1 may indicate an activated state; and 0 may indicate an inactivated state. 

[0046] In a specific implementation process, in 101, it may specifically be that receive DCI 

sent by the network device, wherein the DCI comprises a non-period trigger signaling of the 

ZP SRS, which is used to trigger the ZP SRS. The non-period trigger signaling of the ZP SRS 

may be used as the activation information. 

[0047] In this implementation manner, when one terminal A is triggered to send a NZP SRS, 

if uplink transmission of another terminal B multiplexes a same resource with the NZP SRS, 

the terminal B may be triggered a ZP SRS corresponding to the NZP SRS by a non-period 

trigger signaling of a ZP SRS, so that no uplink signal is sent on the resource occupied by the 

NZP SRS, and interference with the NZP SRS can be avoided. 

[0048] In another specific implementation process, in 101, it may specifically be that 

receive DCI sent by the network device for scheduling uplink transmission, wherein the DCI 

comprises the activation information which is used to activate a ZP DMRS or a ZP PTRS in a 

physical resource region that carries the uplink transmission. 

[0049] The uplink transmission may be uplink data transmission, or may also be reported as 

uplink channel state information (CSI), which is not specifically limited in this embodiment. 

[0050] For example, a terminal and a network device may pre-arrange, or the network 

device configures a physical resource or a DMRS port used by a ZP DMRS. When the 

terminal receives DCI for scheduling uplink transmission, it needs to perform the uplink 

transmission in a time slot. So the ZP DMRS may be activated in the time slot, that is, no 

uplink data, uplink CSI, or DMRS is sent on the physical resource corresponding to the ZP 

DMRS in the time slot or the DMRS port of the ZP DMRS. 

[0051] In this way, when a terminal and other terminal perform Multi-User Multiple-Input 

Multiple-Output (MU-MIMO) transmission, if two terminals use different DMRS ports and 

different ports occupy different physical resources, a terminal may not send the uplink signal 

on a physical resource, where a multiplexing terminal sends a DMRS, to reduce interference 

with the multiplexing terminal. 
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[0052] Or, for example, a terminal and a network device may pre-arrange, or the network 

device configures a physical resource or a PTRS port used by a ZP PTRS. When the terminal 

receives DCI for scheduling uplink transmission, it needs to perform the uplink transmission 

in a time slot. So the ZP PTRS may be activated in the time slot, that is, no uplink data, 

uplink CSI, or DMRS is sent on the physical resource corresponding to the ZP PTRS in the 

time slot or the PTRS port of the ZP PTRS. 

[0053] In this way, when a terminal and other terminal perform MU-MIMO transmission, if 

two terminals use different PTRS ports and different ports occupy different physical 

resources, a terminal may not send the uplink signal on a physical resource, where a 

multiplexing terminal sends a PTRS, to reduce interference with the multiplexing terminal. 

[0054] Further, in this implementation, the activation information may further indicate that 

the activated uplink reference signal is a ZP ULRS or a NZP ULRS. 

[0055] Specifically, the activation information may be represented by 2-bit information. For 

example, 00 may indicate an activated state; 01 may indicate that the activated uplink 

reference signal is a NZP ULRS; 10 may indicate that the activated uplink reference signal is 

a ZP ULRS; and 11 is temporarily not used. 

[0056] For example, if the activated uplink reference signal is a NZP ULRS, the terminal 

needs to send the NZP ULRS on a corresponding resource; if the activated uplink reference 

signal is a ZP ULRS, the terminal does not need to send an uplink reference signal on a 

corresponding resource and need to reserve a corresponding resource. In this way, whether a 

terminal sends a NZP ULRS or needs to reserve a resource of a resource corresponding to a 

NZP ULRS sent by other terminal, it may be indicated by a same signaling, thereby 

simplifying signaling design. 

[0057] Further, in this implementation, the activation information may further indicate to 

select a resource occupied by the activated zero-power uplink reference signal in the plurality 

of resources configured for the ZP ULRS indicated by the resource configuration 

information. 

[0058] Specifically, the network device may pre-configure a plurality of resources occupied 

by the ZP ULRS. Correspondingly, the activation information may specifically select at least 

one resource occupied by the ZP ULRS from a plurality of resources occupied by the ZP 
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ULRS configured by the network device. For example, it may be indicated in a manner of an 

index or a bitmap. 

[0059] Further, in this implementation, the activation information may further indicate an 

antenna port occupied by the activated zero-power uplink reference signal. 

[0060] For example, if the activated ZP ULRS is a ZP DMRS or a ZP PTRS, the activation 

information may indicate a DMRS port occupied by the ZP DMRS or a PTRS port occupied 

by the ZP PTRS, indicating that other terminal sends a DMRS port or a PTRS port occupied 

by transmission on the same resource.  

[0061] Optionally, in a possible implementation manner of this embodiment, in 102, if the 

ZP ULRS is not activated, the ZP ULRS does not need to occupy a resource, that is, the 

resource occupied by the ZP ULRS is idle; if the ZP ULRS is activated, the resource 

occupied by the ZP ULRS may be determined based on configuration information of the ZP 

ULRS. 

[0062] In the present disclosure, the ZP ULRS and the NZP ULRS are a same type of uplink 

reference signal, or are different types of uplink reference signal, which is not specifically 

limited in this embodiment. 

[0063] For example, a DMRS and/or a PTRS may not be sent on the resource occupied by 

the ZP DMRS. 

[0064] Alternatively, for example, a DMRS and/or a SRS may not be sent on the resource 

occupied by the ZP PTRS. 

[0065] The provided method for transmitting an uplink signal according to the present 

disclosure may be used to enable other terminal to flexibly perform resource idle on a 

corresponding resource when other terminal sends an uplink reference signal, thereby 

avoiding interference of an uplink signal sent by other terminal on these uplink reference 

signals. So reliable transmission of the uplink reference signal of the terminal can be ensured, 

thereby improving transmission performance of these uplink reference signals. 

[0066] In this embodiment, by receiving configuration information of a zero-power uplink 

reference signal sent by a network device, a resource occupied by the zero-power uplink 

reference signal is further determined based on the configuration information, so that no 

uplink data is sent on the resource, and/or no non-zero-power uplink reference signal is sent 
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on the resource. Because the terminal performs a resource reservation, it effectively avoids 

that an uplink signal transmitted by the terminal on the reserved resource has interference 

with an uplink reference signal transmitted by other terminal on the reserved resource, so that 

reliable transmission of the uplink reference signal of the terminal can be ensured, thereby 

improving transmission performance of these uplink reference signals. 

[0067] FIG. 2 is a schematic flowchart of another method for transmitting an uplink signal 

according to another embodiment of the present disclosure, as shown in FIG. 2. 

[0068] 201. Receive configuration information of a zero-power uplink reference signal (ZP 

ULRS) based on a resource occupied by the zero-power uplink reference signal. 

[0069] 202. Send the configuration information to a terminal. 

[0070] 203. Receive no uplink data on the resource; and/or, receive no non-zero-power 

uplink reference signal (NZP ULRS) on the resource. 

[0071] In 203, the receiving no uplink data on the resource may specifically be: perform 

rate matching or puncture processing on uplink data on the resource. 

[0072] It should be noted that a performing entity of 201~203 may be a network device. 

[0073] The main idea of this embodiment is to activate a zero-power uplink reference signal 

by configuration of a network device and indicating to a terminal,. When some terminals send 

an uplink reference signal (that is, a non-zero-power uplink reference signal), other terminals 

may be simultaneously indicated to perform a resource idle on a corresponding resource, 

thereby avoiding interference of the uplink reference signals transmitted by other terminals, 

and improving transmission performance of these uplink reference signals. 

[0074] In this way, by obtaining configuration information of a zero-power uplink reference 

signal based on a resource occupied by the zero-power uplink reference signal, the 

configuration information is further sent to a terminal, so that no uplink data is received on 

the resource, and/or no non-zero-power uplink reference signal is received on the resource. 

Because the terminal performs a resource reservation, it effectively avoids that an uplink 

signal transmitted by the terminal on the reserved resource has interference with an uplink 

reference signal transmitted by other terminal on the reserved resource, so that reliable 

transmission of the uplink reference signal of the terminal can be ensured, thereby improving 

transmission performance of these uplink reference signals. 
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[0075] Optionally, in a possible implementation manner of this embodiment, the ZP ULRS 

may comprise, but is not limited to, an existing ULRS such as a ZP SRS, a ZP DMRS, or a 

ZP PTRS, or other ZP that may also be newly defined by a NR system, which is not 

particularly limited in this embodiment. 

[0076] Optionally, in a possible implementation manner of this embodiment, the NZP 

ULRS may comprise, but is not limited to, a NZP SRS, a NZP DMRS, or a NZP PTRS, or 

other NZP ULRS that may also be newly defined by a NR system, which is not particularly 

limited in this embodiment. 

[0077] Optionally, in a possible implementation manner of this embodiment, in 202, it may 

specifically be that send configuration information of a ZP ULRS to a terminal through 

high-layer signaling or Downlink Control Information (DCI). 

[0078] For example, the high-layer signaling may be a radio resource control (RRC) 

message, and configuration information of the ZP ULRS may specifically be carried by an 

information element (IE) in a RRC message, wherein the RRC message may be a RRC 

message in the prior art, such as a RRC CONNECTION RECONFIGURATION message, 

which is not limited in this embodiment. The configuration information of the ZP ULRS is 

carried by an existing RRC message with an extensional IE, or the RRC message may also be 

a RRC message different from that existing in the prior art. 

[0079] For example, the high-layer signaling may be a Media Access Control (MAC) 

Control Element (CE) message, and specifically, the configuration information of the ZP 

ULRS may be carried by adding a new MAC CE message. 

[0080] Optionally, in one possible implementation manner of this embodiment, in 201, the 

obtained configuration information may comprise, but is not limited to, resource 

configuration information and activation information, which is not specifically limited in this 

embodiment. 

[0081] In this embodiment, the resource configuration information and the activation 

information may be two pieces of independent information or may be one piece of 

information, which is not specifically limited in this embodiment. 

[0082] For example, the network device may send the resource configuration information of 

the ZP ULRS to the terminal through a RRC message. 
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[0083] Alternatively, for example, the network device may send the activation information 

of the ZP ULRS to the terminal through DCI or a MAC CE message. 

[0084] The resource configuration information indicates a resource configured for the ZP 

ULRS. 

[0085] In this embodiment, the resource may comprise, but is not limited to, at least one of 

a time domain resource, a frequency domain resource, and a sequence resource, which is not 

specifically limited in this embodiment. 

[0086] For example, the time domain resource may be a time slot in which the ZP ULRS is 

located or an Orthogonal Frequency Division Multiple (OFDM) symbol. 

[0087] Or, for example, the frequency domain resource may be a subcarrier or a physical 

resource block (RB) occupied by the ZP ULRS. 

[0088] The sequence resource may be a cycle shift, an Orthogonal Cover Code (OCC) or a 

sequence Identity (ID) used by the ZP ULRS. 

[0089] In this embodiment, the resource configured for the ZP ULRS may be multiplexed 

with a resource configured for a corresponding NZP ULRS. 

[0090] For example, the network device may configure same N resources (N is an integer 

greater than or equal to 1) shared by the NZP ULRS and the ZP ULRS, and then indicate 

which resource is occupied by the ZP ULRS through the activation information. 

[0091] The activation information indicates whether to activate the ZP ULRS. The 

‘activation’ may also be referred to as triggering, and may also be referred to as enabling, 

which is not specifically limited in this embodiment. 

[0092] Specifically, the activation information may be represented by 1-bit information. For 

example, 1 may indicate an activated state; and 0 may indicate an inactivated state. 

[0093] In a specific implementation process, in 202, it may specifically be that send DCI to 

the terminal, wherein the DCI comprises a non-period trigger signaling of the ZP SRS, which 

is used to trigger the ZP SRS. The non-period trigger signaling of the ZP SRS may be used as 

the activation information. 

[0094] In this implementation manner, when one terminal A is triggered to send a NZP SRS, 

if uplink transmission of another terminal B multiplexes a same resource with the NZP SRS, 

the terminal B may be triggered a ZP SRS corresponding to the NZP SRS by a non-period 
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trigger signaling of a ZP SRS, so that no uplink signal is sent on the resource occupied by the 

NZP SRS, and interference with the NZP SRS can be avoided. 

[0095] In another specific implementation process, in 202, it may specifically be that send 

DCI for scheduling uplink transmission to the terminal, wherein the DCI comprises the 

activation information which is used to activate a ZP DMRS or a ZP PTRS in a physical 

resource region that carries the uplink transmission. 

[0096] The uplink transmission may be uplink data transmission, or may also be reported as 

uplink channel state information (CSI), which is not specifically limited in this embodiment. 

[0097] For example, a terminal and a network device may pre-arrange, or the network 

device configures a physical resource or a DMRS port used by a ZP DMRS. When the 

terminal receives DCI for scheduling uplink transmission,  it needs to perform the uplink 

transmission in a time slot. So the ZP DMRS may be activated in the time slot, that is, no 

uplink data, uplink CSI, or DMRS is sent on the physical resource corresponding to the ZP 

DMRS in the time slot or the DMRS port of the ZP DMRS. 

[0098] In this way, when a terminal and other terminal perform Multi-User Multiple-Input 

Multiple-Output (MU-MIMO) transmission, if two terminals use different DMRS ports and 

different ports occupy different physical resources, a terminal may not send the uplink signal 

on a physical resource, where a multiplexing terminal sends a DMRS, to reduce interference 

with the multiplexing terminal. 

[0099] Or, for example, a terminal and a network device may pre-arrange, or the network 

device configures a physical resource or a PTRS port used by a ZP PTRS. When the terminal 

receives DCI for scheduling uplink transmission, it needs to perform the uplink transmission 

in a time slot. So the ZP PTRS may be activated in the time slot, that is, no uplink data, 

uplink CSI, or DMRS is sent on the physical resource corresponding to the ZP PTRS in the 

time slot or the PTRS port of the ZP PTRS. 

[00100] In this way, when a terminal and other terminal perform MU-MIMO transmission, if 

two terminals use different PTRS ports and different ports occupy different physical 

resources, a terminal may not send the uplink signal on a physical resource, where a 

multiplexing terminal sends a PTRS, to reduce interference with the multiplexing terminal. 

[00101] Further, in this implementation, the activation information may further indicate that 
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the activated uplink reference signal is a ZP ULRS or a NZP ULRS. 

[00102] Specifically, the activation information may be represented by 2-bit information. For 

example, 00 may indicate an activated state; 01 may indicate that the activated uplink 

reference signal is a NZP ULRS; 10 may indicate that the activated uplink reference signal is 

a ZP ULRS; and 11 is temporarily not used. 

[00103] For example, if the activated uplink reference signal is a NZP ULRS, the terminal 

needs to send the NZP ULRS on a corresponding resource; if the activated uplink reference 

signal is a ZP ULRS, the terminal does not need to send an uplink reference signal on a 

corresponding resource and need to reserve a corresponding resource. In this way, whether a 

terminal sends a NZP ULRS or needs to reserve a resource of a resource corresponding to a 

NZP ULRS sent by other terminal, it may be indicated by a same signaling, thereby 

simplifying signaling design. 

[00104] Further, in this implementation, the activation information may further indicate to 

select a resource occupied by the activated zero-power uplink reference signal in the plurality 

of resources configured for the ZP ULRS indicated by the resource configuration 

information. 

[00105] Specifically, the network device may pre-configure a plurality of resources occupied 

by the ZP ULRS. Correspondingly, the activation information may specifically select at least 

one resource occupied by the ZP ULRS from a plurality of resources occupied by the ZP 

ULRS configured by the network device. For example, it may be indicated in a manner of an 

index or a bitmap. 

[00106] Further, in this implementation, the activation information may further indicate an 

antenna port occupied by the activated zero-power uplink reference signal. 

[00107] For example, if the activated ZP ULRS is a ZP DMRS or a ZP PTRS, the activation 

information may indicate a DMRS port occupied by the ZP DMRS or a PTRS port occupied 

by the ZP PTRS, indicating that other terminal sends a DMRS port or a PTRS port occupied 

by transmission on the same resource. 

[00108] Optionally, in a possible implementation manner of this embodiment, if the ZP 

ULRS is not activated, the ZP ULRS does not need to occupy a resource, that is, the resource 

occupied by the ZP ULRS is idle; if the ZP ULRS is activated, the resource occupied by the 
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ZP ULRS may be determined based on configuration information of the ZP ULRS. 

[00109] In the present disclosure, the ZP ULRS and the NZP ULRS are a same type of uplink 

reference signal, or are different types of uplink reference signal, which is not specifically 

limited in this embodiment. 

[00110] For example, a DMRS and/or a PTRS may not be sent on the resource occupied by 

the ZP DMRS. 

[00111] Alternatively, for example, a DMRS and/or a SRS may not be sent on the resource 

occupied by the ZP PTRS. 

[00112] The provided method for transmitting an uplink signal according to the present 

disclosure may be used to enable other terminal to flexibly perform resource idle on a 

corresponding resource when other terminal sends an uplink reference signal, thereby 

avoiding interference of an uplink signal sent by other terminal on these uplink reference 

signals. So reliable transmission of the uplink reference signal of the terminal can be ensured, 

thereby improving transmission performance of these uplink reference signals. 

[00113] In this embodiment, by obtaining configuration information of a zero-power uplink 

reference signal based on a resource occupied by the zero-power uplink reference signal, the 

configuration information is further sent to a terminal, so that no uplink data is received on 

the resource, and/or no non-zero-power uplink reference signal is received on the resource. 

Because the terminal performs a resource reservation, it effectively avoids that an uplink 

signal transmitted by the terminal on the reserved resource has interference with an uplink 

reference signal transmitted by other terminal on the reserved resource, so that reliable 

transmission of the uplink reference signal of the terminal can be ensured, thereby improving 

transmission performance of these uplink reference signals. 

[00114] It should be noted that, according to the various method embodiments described 

above, for simple description, they are all expressed as a series of action combinations, but 

those skilled in the art should understand that the present disclosure is not limited by the 

described action sequence because certain steps may be performed in other sequences or 

concurrently in accordance with the present disclosure. In addition, those skilled in the art 

should also understand that the embodiments described in the specification are all preferred 

embodiments, and the actions and modules involved are not necessarily required by the 
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present disclosure. 

[00115] In the above embodiments, the descriptions of the various embodiments are focus on 

different parts, and the parts that are not detailed in an embodiment may be referred to the 

related descriptions of other embodiments. 

[00116] FIG. 3 is a schematic structural diagram of a terminal according to another 

embodiment of the present disclosure, as shown in FIG. 3. A terminal of this embodiment 

may comprise a receiving unit 31, a determining unit 32, and a performing unit 33. A 

receiving unit 31, configured to receive configuration information, sent by a network device, 

of a zero-power uplink reference signal; a determining unit 32, configured to determine a 

resource occupied by the zero-power uplink reference signal based on the configuration 

information; and a performing unit 33, configured to send no uplink data on the resource; 

and/or, send no non-zero-power uplink reference signal on the resource. 

[00117] Optionally, in a possible implementation manner of the embodiment, the zero-power 

uplink reference signal may comprise, but is not limited to, a zero-power sounding reference 

signal, a zero-power demodulation reference signal, or a zero-power phase tracking reference 

signal, which is not specifically limited in this embodiment. 

[00118] Optionally, in a possible implementation manner of the embodiment, the 

non-zero-power uplink reference signal may comprise, but is not limited to, a non-zero-power 

sounding reference signal, a non-zero-power demodulation reference signal, or a 

non-zero-power phase tracking reference signal, which is not specifically limited in this 

embodiment. 

[00119] Optionally, in a possible implementation manner of the embodiment, the receiving 

unit 31 is specifically configured to receive configuration information of the zero-power 

uplink reference signal sent by the network device through high-layer signaling or downlink 

control information. 

[00120] Optionally, in a possible implementation manner of this embodiment, the high-layer 

signaling may comprise, but is not limited to, a radio resource control message or a media 

access control element message, which is not specifically limited in this embodiment. 

[00121] Optionally, in one possible implementation manner of this embodiment, the 

configuration information may comprise, but is not limited to, resource configuration 
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information and activation information, which is not specifically limited in this embodiment; 

wherein 

[00122] the resource configuration information indicates a resource configured for the 

zero-power uplink reference signal; 

[00123] the activation information indicates whether to activate the zero-power uplink 

reference signal. 

[00124] Specifically, the determining unit 32 may be specifically configured to determine a 

resource occupied by the zero-power uplink reference signal based on the resource 

configuration information, when the activation information indicates to activate the 

zero-power uplink reference signal. 

[00125] In this embodiment, the resource configured for the zero-power uplink reference 

signal may be multiplexed with a resource configured for a corresponding non-zero-power 

uplink reference signal. 

[00126] In a specific implementation process, the receiving unit 31 may specifically be 

configured to receive downlink control information sent by the network device, wherein the 

downlink control information comprises a non-period trigger signaling of a zero-power 

sounding reference signal which is used to trigger a zero-power sounding reference signal. 

[00127] In another specific implementation process, the receiving unit 31 may specifically be 

configured to receive downlink control information sent by the network device for scheduling 

uplink transmission, wherein the downlink control information comprises the activation 

information which is used to activate a zero-power demodulation reference signal or a 

zero-power phase tracking reference signal in a physical resource region that carries the 

uplink transmission. 

[00128] In this implementation, the activation information may further indicate that the 

activated uplink reference signal is a zero-power uplink reference signal or a non-zero-power 

uplink reference signal. 

[00129] In this implementation, the activation information may further indicate to select a 

resource occupied by the activated zero-power uplink reference signal in the plurality of 

resources configured for the zero-power uplink reference signal indicated by the resource 

configuration information. 
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[00130] In this implementation, the activation information may further indicate an antenna 

port occupied by the activated zero-power uplink reference signal. 

[00131] Optionally, in one possible implementation manner of this embodiment, the resource 

may comprise, but is not limited to, at least one of a time domain resource, a frequency 

domain resource, and a sequence resource, which is not specifically limited in this 

embodiment. 

[00132] Optionally, in one possible implementation manner of this embodiment, the 

performing unit 33 is specifically configured to perform rate matching or puncturing 

processing on uplink data on the resource. 

[00133] In the present disclosure, the zero-power uplink reference signal and the 

non-zero-power uplink reference signal are a same type of uplink reference signal, or are 

different types of uplink reference signal, which is not specifically limited in this 

embodiment. 

[00134] It should be noted that the method in the embodiments corresponding to FIG. 1 may 

be implemented by a terminal provided in this embodiment. For detailed description, refer to 

related content in embodiments corresponding to FIG. 1, which will not be described herein 

again. 

[00135] In this embodiment, by the receiving unit receiving configuration information of a 

zero-power uplink reference signal sent by a network device, a resource occupied by the 

zero-power uplink reference signal is further determined based on the configuration 

information by the determining unit, so that no uplink data is sent by the performing unit on 

the resource, and/or no non-zero-power uplink reference signal is sent by the performing unit 

on the resource. Because the terminal performs a resource reservation, it effectively avoids 

that an uplink signal transmitted by the terminal on the reserved resource has interference 

with an uplink reference signal transmitted by other terminal on the reserved resource, so that 

reliable transmission of the uplink reference signal of the terminal can be ensured, thereby 

improving transmission performance of these uplink reference signals. 

[00136] FIG. 4 is a schematic structural diagram of a network device according to another 

embodiment of the present disclosure, as shown in FIG. 4. The network device of this 

embodiment may comprise an obtaining unit 41, a transmitting unit 42, and a performing unit 
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43. The obtaining unit 41 is configured to obtain configuration information of a zero-power 

uplink reference signal based on a resource occupied by the zero-power uplink reference 

signal; the sending unit 42 is configured to send the configuration information to a terminal; 

the performing unit 43 is configured to receive no uplink data on the resource; and/or, receive 

no non-zero-power uplink reference signal on the resource. 

[00137] Optionally, in a possible implementation manner of this embodiment, the sending 

unit 42 may specifically be configured to send the configuration information to a terminal 

through high-layer signaling or downlink control information. 

[00138] Optionally, in one possible implementation manner of this embodiment, the 

configuration information may comprise, but is not limited to, resource configuration 

information and activation information, which is not specifically limited in this embodiment; 

wherein 

[00139] the resource configuration information indicates a resource configured for the 

zero-power uplink reference signal; 

[00140] the activation information indicates whether to activate the zero-power uplink 

reference signal. 

[00141] Optionally, in one possible implementation manner of this embodiment, the 

performing unit 43 is specifically configured to perform rate matching or puncturing 

processing on uplink data on the resource. 

[00142] In the present disclosure, the zero-power uplink reference signal and the 

non-zero-power uplink reference signal are a same type of uplink reference signal, or are 

different types of uplink reference signal, which is not specifically limited in this 

embodiment. 

[00143] It should be noted that the method in the embodiments corresponding to FIG. 2 may 

be implemented by a network device provided in this embodiment. For detailed description, 

refer to related content in embodiments corresponding to FIG. 2, which will not be described 

herein again. 

[00144] In this embodiment, by the obtaining unit obtaining configuration information of a 

zero-power uplink reference signal based on a resource occupied by the zero-power uplink 

reference signal, the configuration information is further sent to a terminal by the sending 



20 

unit, so that no uplink data is received by the performing unit on the resource, and/or no 

non-zero-power uplink reference signal is received by the performing unit on the resource. 

Because the terminal performs a resource reservation, it effectively avoids that an uplink 

signal transmitted by the terminal on the reserved resource has interference with an uplink 

reference signal transmitted by other terminal on the reserved resource, so that reliable 

transmission of the uplink reference signal of the terminal can be ensured, thereby improving 

transmission performance of these uplink reference signals. 

[00145] A person skilled in the art may clearly understand that for the sake of convenience 

and conciseness in description, corresponding processes in the forgoing method embodiments 

can be referenced for the specific work processes of the systems, devices and units described 

in the above, which are not further described herein. 

[00146] In several embodiments provided by the present application, it should be understood 

that the disclosed systems, devices and methods may be implemented by other means. For 

example, the device embodiments described above are merely schematic. For example, the 

partitioning of the units may be a partitioning in logical functions. There may be other 

manners for partitioning in actual implementation. For example, multiple units or 

components may be combined together or integrated into another system, or some features 

can be omitted or not executed. In addition, mutual couplings or direct couplings or 

communication connections that are shown or discussed may be indirect couplings or 

communication connections through some interfaces, devices or units, and may be in 

electrical, mechanical or other forms. 

[00147] The units described as separated components may be or may not be physically 

separated. The components shown as units may be or may not be physical units, that is, they 

may be located in one place or may be distributed on a plurality of network units. Part or all 

of the units may be selected according to actual needs to achieve the purposes of the solutions 

of the embodiments of the present application. 

[00148] In addition, all functional units in the embodiments of the present application may be 

integrated into one processing unit. Or, each unit exists independently in physics. Or, two or 

more units may be integrated into one unit. The above integrated units can be implemented in 

the form of hardware or in the form of hardware plus software functional units. 
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[00149] At last, it should be noted that the above embodiments are only used to illustrate the 

technical solutions of the present disclosure, and are not limited thereto; although the present 

disclosure has been described in detail with reference to the foregoing embodiments, those 

skilled in the art should understand: they still may modify the technical solutions described in 

the foregoing embodiments, or substitute equivalents of the technical features; these 

modifications and substitutions do not substantially depart from the spirit and scope of the 

technical solutions of the embodiments of the present disclosure. 
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CLAIMS: 

1. A method for transmitting an uplink signal, comprising: 

receiving configuration information, sent by a network device, of a zero-power uplink 

reference signal; 

determining a resource occupied by the zero-power uplink reference signal based on the 

configuration information; 

performing that the uplink data is not sent on the resource; and/or, performing that 

non-zero-power uplink reference signal is not sent on the resource. 

2. The method according to claim 1, wherein the zero-power uplink reference signal 

comprises a zero-power sounding reference signal, a zero-power demodulation reference 

signal or a zero-power phase tracking reference signal. 

3. The method according to claim 1, wherein the non-zero-power uplink reference signal 

comprises a non-zero-power sounding reference signal, a non-zero-power demodulation 

reference signal or a non-zero-power phase tracking reference signal. 

4. The method according to claim 1, wherein the configuration information comprises 

resource configuration information and activation information; 

wherein the resource configuration information indicates a resource configured for the 

zero-power uplink reference signal; 

wherein the activation information indicates whether to activate the zero-power uplink 

reference signal. 

5. The method according to claim 4, wherein the resource configuration information is 

carried by a radio resource control RRC message. 

6. The method according to claim 4, wherein the activation information is carried by a 

media access control element MAC CE message or downlink control information DCI. 

7. The method according to claim 4, wherein the determining a resource occupied by the 

zero-power uplink reference signal based on the configuration information comprises: 

determining a resource occupied by the zero-power uplink reference signal based on the 

resource configuration information, when the activation information indicates to activate the 

zero-power uplink reference signal. 
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8. The method according to claim 4, wherein the resource configured for the zero-power 

uplink reference signal is multiplexed with a resource  

configured for a corresponding non-zero-power uplink reference signal. 

9. The method according to claim 4, wherein the receiving configuration information, 

sent by a network device, of a zero-power uplink reference signal comprises: 

receiving downlink control information sent by the network device, wherein the 

downlink control information comprises a non-period trigger signaling of a zero-power 

sounding reference signal which is used to trigger a zero-power sounding reference signal. 

10. The method according to claim 4, wherein the receiving configuration information, 

sent by a network device, of a zero-power uplink reference signal comprises: 

receiving downlink control information sent by the network device for scheduling uplink 

transmission, wherein the downlink control information comprises the activation information 

which is used to activate a zero-power demodulation reference signal or a zero-power phase 

tracking reference signal in a physical resource region which carries the uplink transmission.  

11. The method according to claim 4, wherein the activation information is used to 

indicate that the activated uplink reference signal is a zero-power uplink reference signal or a 

non-zero-power uplink reference signal. 

12. The method according to claim 4, wherein the activation information indicates 

selecting a resource occupied by the activated zero-power uplink reference signal in the 

plurality of resources configured for the zero-power uplink reference signal indicated by the 

resource configuration information. 

13. The method according to claim 4, wherein the activation information is further used 

to indicate an antenna port occupied by the activated zero-power uplink reference signal. 

14. The method according to claim 1, wherein the performing the uplink data is not sent 

on the resource comprises: 

performing rate matching or puncturing processing on uplink data on the resource. 

15. The method according to claim 1, wherein the zero-power uplink reference signal is 

a same type or a different type of uplink reference signal as the non-zero-power uplink 

reference signal. 

16. The method according to any one of claims 1 to 15, wherein the resource comprises 



24 

at least one of a time domain resource, a frequency domain resource and a sequence resource. 

17. A method for transmitting an uplink signal, comprising: 

obtaining configuration information of a zero-power uplink reference signal based on a 

resource occupied by the zero-power uplink reference signal; 

sending the configuration information to a terminal; 

receiving no uplink data on the resource; and/or, receiving no non-zero-power uplink 

reference signal on the resource. 

18. The method according to claim 17, wherein the configuration information comprises 

resource configuration information and activation information;  

wherein the resource configuration information indicates a resource configured for the 

zero-power uplink reference signal; 

wherein the activation information indicates whether to activate the zero-power uplink 

reference signal. 

19. The method according to claim 18, wherein the resource configuration information is 

carried by a radio resource control RRC message. 

20. The method according to claim 18, wherein the activation information is carried by a 

media access control element MAC CE message or downlink control information DCI. 

21. The method according to any one of claims 17 to 20, wherein the receiving no uplink 

data on the resource on the resource comprises: 

performing rate matching or puncturing processing on uplink data on the resource. 

22. The method according to claims 17 to 20, wherein the zero-power uplink reference 

signal is a same type or a different type of uplink reference signal as the non-zero-power 

uplink reference signal. 

23. A terminal, comprising: 

a receiving unit, configured to receive configuration information, sent by a network 

device, of a zero-power uplink reference signal; 

a determining unit, configured to determine a resource occupied by the zero-power 

uplink reference signal based on the configuration information; 

a performing unit, configured to perform that the uplink data is not sent on the resource; 

and/or, perform that the  non-zero-power uplink reference signal is not sent on the resource. 
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24. The terminal according to claim 23, wherein the zero-power uplink reference signal 

comprises a zero-power sounding reference signal, a zero-power demodulation reference 

signal or a zero-power phase tracking reference signal. 

25. The terminal according to claim 23, wherein the non-zero power uplink reference 

signal comprises a non-zero power sounding reference signal, a non-zero power 

demodulation reference signal or a non-zero power phase tracking reference signal. 

26. The terminal according to claim 23, wherein the configuration information comprises 

resource configuration information and activation information;  

wherein the resource configuration information indicates a resource configured for the 

zero-power uplink reference signal; 

wherein the activation information indicates whether to activate the zero-power uplink 

reference signal. 

27. The terminal according to claim 26, wherein the resource configuration information 

is carried by a radio resource control RRC message. 

28. The terminal according to claim 26, wherein the activation information is carried by 

a media access control element MAC CE message or downlink control information DCI. 

29. The terminal according to claim 26, wherein the determining unit is specifically 

configured to: 

determine a resource occupied by the zero-power uplink reference signal based on the 

resource configuration information, when the activation information indicates to activate the 

zero-power uplink reference signal. 

30. The terminal according to claim 26, wherein the resource configured for the 

zero-power uplink reference signal is multiplexed with a resource configured for a 

corresponding non-zero-power uplink reference signal. 

31. The terminal according to claim 26, wherein the receiving unit is specifically 

configured to: 

receive downlink control information sent by the network device, wherein the downlink 

control information comprises a non-period trigger signaling of a zero-power sounding 

reference signal which is used to trigger a zero-power sounding reference signal. 

32. The terminal according to claim 26, wherein the receiving unit is specifically 
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configured to: 

receive downlink control information sent by the network device for scheduling uplink 

transmission, wherein the downlink control information comprises the activation information 

which is used to activate a zero-power demodulation reference signal or a zero-power phase 

tracking reference signal in a physical resource region which carries the uplink transmission. 

33. The terminal according to claim 26, wherein the activation information is used to 

indicate that the activated uplink reference signal is a zero-power uplink reference signal or a 

non-zero-power uplink reference signal. 

34. The terminal according to claim 26, wherein the activation information indicates 

selecting a resource occupied by the activated zero-power uplink reference signal in the 

plurality of resources configured for the zero-power uplink reference signal indicated by the 

resource configuration information. 

35. The terminal according to claim 26, wherein the activation information is further 

used to indicate an antenna port occupied by the activated zero-power uplink reference signal. 

36. The terminal according to claim 23, wherein the performing unit is specifically 

configured to: 

perform rate matching or puncturing processing on uplink data on the resource. 

37. The terminal according to claim 23, wherein the zero-power uplink reference signal 

is a same type or a different type of uplink reference signal as the non-zero-power uplink 

reference signal. 

38. The terminal according to any one of claims 23 to 37, wherein the resource 

comprises at least one of a time domain resource, a frequency domain resource, and a 

sequence resource. 

39. A network device, comprising: 

an obtaining unit, configured to obtain configuration information of a zero-power uplink 

reference signal based on a resource occupied by the zero-power uplink reference signal; 

a sending unit, configured to send the configuration information to a terminal; 

a performing unit, configured to receive no uplink data on the resource; and/or, receive 

no non-zero-power uplink reference signal on the resource. 

40. The network device according to claim 39, wherein the configuration information 
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comprises resource configuration information and activation information;  

wherein the resource configuration information indicates a resource configured for the 

zero-power uplink reference signal; 

wherein the activation information indicates whether to activate the zero-power uplink 

reference signal. 

41. The network device according to claim 40, wherein the resource configuration 

information is carried by a radio resource control RRC message. 

42. The network device according to claim 40, wherein the activation information is 

carried by a media access control element MAC CE message or downlink control information 

DCI. 

43. The network device according to any one of claims 39 to 42, wherein the performing 

unit is specifically configured to: 

perform rate matching or puncturing processing on uplink data on the resource. 

44. The network device according to any one of claims 39 to 42, wherein the zero-power 

uplink reference signal is a same type or a different type of uplink reference signal as the 

non-zero-power uplink reference signal. 


