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PHYSICAL UPLINK CONTROL CHANNEL SENDING METHOD 

AND RECEIVING METHOD, AND COMMUNICATION 

APPARATUS 

TECHNICAL FIELD 

[0001] This application relates to the field of random access technologies, and in particular, to 5 

a physical uplink control channel (physical uplink control channel, PUCCH) sending method and 

receiving method, and a communication apparatus. 

BACKGROUND 

[0002] In a new radio (new radio, NR) system, intra-slot frequency hopping (intra-slot 

frequency hopping) transmission of a PUCCH is supported, in other words, an ith hop and an (i+1)th10 

hop of the PUCCH are sent in a slot by using different base sequences. To improve resource 

utilization, different terminal devices may multiplex a same resource (such as a resource block). 

For example, a legacy (legacy) terminal device (such as an enhanced mobile broadband (enhanced 

mobile broadband, eMBB) device) and a low-complexity terminal device (such as a massive 

machine-type communications (massive machine-type communications, mMTC) device) may 15 

transmit PUCCH channels on the same resource. 

[0003] Therefore, for a scenario in which the legacy terminal device and the low-complexity 

terminal device coexist, when the low-complexity terminal device performs transmission in a 

disabled intra-slot frequency hopping mode, the PUCCH is sent in the slot based only on one base 

sequence. However, on the same time-frequency resource, if the legacy terminal device performs 20 

transmission in an intra-slot frequency hopping mode, the ith hop and the (i+1)th hop of the PUCCH 

are sent based on different base sequences. In this case, the base sequence based on which the 

legacy terminal device sends the (i+1)th hop of the PUCCH is different from the base sequence 

based on which the low-complexity terminal device sends the PUCCH. Consequently, there may 

be a scenario in which the PUCCHs sent by the low-complexity terminal device and the legacy 25 

terminal device are not orthogonal. As a result, signal interference is caused, and communication 

quality and performance deteriorate. 

[0004] Therefore, a PUCCH transmission method is urgently needed, to improve transmission 

quality performance when a plurality of terminal devices multiplex a transmission resource. 
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SUMMARY 

[0005] This application provides a PUCCH sending method and receiving method, and a 

communication apparatus, to improve transmission quality performance when a plurality of 

terminal devices multiplex a transmission resource. 

[0006] According to a first aspect, a PUCCH sending method is provided. The method may be 5 

performed by a first communication apparatus. The first communication apparatus may be a 

communication device or a communication apparatus, for example, a chip system, that can support 

the communication device in implementing functions required in the method. The following uses 

an example in which the communication device is a terminal device for description. The method 

includes the following steps. 10 

[0007] The terminal device determines a first base sequence and a second base sequence, sends 

a first part of a PUCCH on a first time domain resource based on the first base sequence, and sends 

a second part of the PUCCH on a second time domain resource based on the second base sequence. 

The terminal device sends the PUCCH in a disabled intra-time unit frequency hopping 

transmission mode, and the PUCCH occupies L consecutive symbols. The first time domain 15 

resource is F consecutive symbols in the L symbols, the second time domain resource is (L–F) 

consecutive symbols in the L symbols, and both L and F are positive integers. 

[0008] Correspondingly, according to a second aspect, a PUCCH receiving method is provided. 

The method may be performed by a second communication apparatus. The second communication 

apparatus may be a communication device or a communication apparatus, for example, a chip 20 

system, that can support the communication device in implementing a function required in the 

method. The following uses an example in which the communication device is a network device 

for description. The method includes the following steps. 

[0009] The network device determines a first base sequence and a second base sequence, 

receives a first part of a PUCCH on a first time domain resource based on the first base sequence, 25 

and receives a second part of the PUCCH on a second time domain resource based on the second 

base sequence. The PUCCH is sent in a disabled intra-time unit frequency hopping transmission 

mode, and the PUCCH occupies L consecutive symbols. The first time domain resource is F 

consecutive symbols in the L symbols, the second time domain resource is (L–F) consecutive 

symbols in the L symbols, and both L and F are positive integers. 30 

[0010] In embodiments of this application, because the terminal device sends the PUCCH in 

the disabled frequency hopping transmission mode in a time unit based on two different base 

sequences, the second base sequence used by the terminal device to send the second part of the 

PUCCH may be the same as the base sequence that is for sending a second hop of a PUCCH that 
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is transmitted through intra-time unit frequency hopping. In this way, even if a first terminal device 

sends PUCCH 1 in an intra-time unit frequency hopping transmission mode and a second terminal 

device sends PUCCH 2 through disabled intra-time unit frequency hopping transmission on a same 

time-frequency resource, because the second base sequence used by the second terminal device to 

send a second part of PUCCH 2 may be the same as the base sequence used by the first terminal 5 

device to send a second hop of PUCCH 1, it can be ensured that PUCCH 1 and PUCCH 2 are 

orthogonal on the time-frequency resource, so as to avoid interference caused when the first 

terminal device and the second terminal device send the PUCCHs, thereby reducing deterioration 

of PUCCH transmission performance of the terminal devices as much as possible. 

[0011] In a possible implementation of the first aspect or the second aspect, elements of the 10 

first base sequence are mapped, one by one, to resource elements (resources elements, REs) 

included in a frequency resource of each symbol that is in the first time domain resource. Elements 

of the second base sequence are mapped, one by one, to resource elements REs included in a 

frequency resource of each symbol that is in the second time domain resource. 

[0012] In a possible implementation of the first aspect or the second aspect, a value of 𝑛
hop

15 

corresponding to the first base sequence is 0, a value of 𝑛
hop

 corresponding to the second base 

sequence is 1, and 𝑛
hop

 is for determining a base sequence group in which a base sequence is 

located and a sequence number of the base sequence in the base sequence group. It may be 

understood that this solution provides a manner of determining the first base sequence and the 

second base sequence, in other words, a manner of determining base sequences corresponding to 20 

two hops of the PUCCH in a solution in which the PUCCH is transmitted through intra-time unit 

frequency hopping is reused. 

[0013] In a possible implementation of the first aspect or the second aspect, the first time 

domain resource corresponds to a first hop of a PUCCH that is transmitted through intra-time unit 

frequency hopping, and the second time domain resource corresponds to a second hop of the 25 

PUCCH corresponding to intra-time unit frequency hopping. In other words, a manner of 

determining time domain resource positions of an ith hop and an (i+1)th hop of the PUCCH that is 

transmitted through intra-slot frequency hopping is reused, to determine the first time domain 

resource and the second time domain resource. Particularly, this solution is applicable to a scenario 

in which a center of a time domain resource occupied by a PUCCH that is transmitted through 30 

disabled intra-slot frequency hopping is the same as a center of a time domain resource occupied 

by a PUCCH that is transmitted through intra-slot frequency hopping. The network device does 

not need to additionally indicate the first time domain resource and the second time domain 

resource, so that signaling overheads can be reduced. 

[0014] In a possible implementation, the method further includes: The terminal device receives 35 
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first indication information. Correspondingly, the network device sends the first indication 

information, where the first indication information indicates the first time domain resource and/or 

the second time domain resource. That is, the network device indicates,via signaling the first time 

domain resource and/or the second time domain resource. Even if the center of the time domain 

resource occupied by the PUCCH that is transmitted through disabled intra-slot frequency hopping 5 

is different from the center of the time domain resource occupied by the PUCCH that is transmitted 

through intra-slot frequency hopping, this solution can avoid a case in which the first time domain 

resource and the second time domain resource correspond to more than one base sequence on some 

symbols, and consequently, PUCCHs transmitted on these symbols are not orthogonal. 

[0015] In a possible implementation, the PUCCH carries a hybrid automatic repeat request-10 

acknowledgment (hybrid automatic repeat request-acknowledgment, HARQ-ACK) feedback of a 

random access message B or a random access message 4. In embodiments of this application, a 

PUCCH resource may be a resource used to send the HARQ-ACK feedback of the random access 

message B or the random access message 4, that is, a common PUCCH resource. To be specific, 

the terminal device may send the PUCCH on the common PUCCH resource in the disabled intra-15 

time unit frequency hopping transmission mode, so that fragmentation of the PUCCH resource is 

reduced when the legacy terminal device and the low-complexity terminal device multiplex the 

common PUCCH resource. 

[0016] In a possible implementation, the PUCCH includes uplink control information (uplink 

control information, UCI) of the PUCCH and a demodulation reference signal (demodulation 20 

reference signal, DMRS) of the PUCCH. 

[0017] In a possible implementation, the method further includes: The terminal device receives 

third indication information. Correspondingly, the network device sends the third indication 

information, where the third indication information indicates to send the PUCCH in the disabled 

intra-time unit frequency hopping mode. For example, even on the common PUCCH resource, the 25 

network device may indicate, via signaling, the terminal device to send the PUCCH in the disabled 

intra-time unit frequency hopping mode. In this way, when the legacy terminal device and the low-

complexity terminal device multiplex the common PUCCH resource, the low-complexity terminal 

device may be indicated to send the PUCCH in the disabled intra-time unit frequency hopping 

mode, thereby reducing fragmentation of the PUCCH resource. 30 

[0018] In the solution provided in the first aspect, a plurality of terminal devices are allowed 

to multiplex a same time-frequency resource to send PUCCHs in an intra-slot frequency hopping 

transmission mode and a disabled intra-slot frequency hopping transmission mode. When the 

plurality of terminal devices include, for example, a legacy terminal device and a low-complexity 

terminal device, uplink resource fragmentation that may be caused by introducing the low-35 
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complexity terminal device to send the PUCCH can be reduced as much as possible. In addition, 

because the terminal device may send the PUCCH in the disabled frequency hopping transmission 

mode in a slot based on two different base sequences, the second base sequence used by the 

terminal device to send the second part of the PUCCH may be the same as the base sequence that 

is for sending the second hop of the PUCCH that is transmitted through intra-time unit frequency 5 

hopping. Therefore, it can be ensured that PUCCHs sent by a plurality of terminal devices on a 

same time-frequency resource are orthogonal, and mutual interference between the PUCCHs sent 

by the plurality of terminal devices can be avoided. 

[0019] According to a third aspect, a PUCCH sending method is provided. The method may 

be performed by a first communication apparatus. The first communication apparatus may be a 10 

communication device or a communication apparatus, for example, a chip system, that can support 

the communication device in implementing a function required in the method. The following uses 

an example in which the communication device is a terminal device for description. The method 

includes the following steps. 

[0020] The terminal device determines a physical resource block (physical resource block, 15 

PRB) position of a resource corresponding to a PUCCH, and sends the PUCCH based on the 

determined PRB position. The PRB position of the resource corresponding to the PUCCH satisfies 

  or  . It may be understood that 

𝑟𝑃𝑈𝐶𝐶𝐻  is a PUCCH resource index, 𝑁𝐶𝑆  is a quantity of cyclic shifts of a common PUCCH 

resource set, 𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡 is a frequency domain offset value of the common PUCCH resource set, 20 

and 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒   is a size of a bandwidth part (bandwidth part, BWP) configured with a PUCCH 

resource. 

[0021] Correspondingly, according to a fourth aspect, a PUCCH receiving method is provided. 

The method may be performed by a second communication apparatus. The second communication 

apparatus may be a communication device or a communication apparatus, for example, a chip 25 

system, that can support the communication device in implementing a function required in the 

method. The following uses an example in which the communication device is a network device 

for description. The method includes: 

[0022] The network device determines a physical resource block (physical resource block, 

PRB) position of a resource corresponding to a PUCCH, and receives the PUCCH based on the 30 

determined PRB position. The PRB position of the resource corresponding to the PUCCH satisfies 

  or  . It may be understood that 

𝑟𝑃𝑈𝐶𝐶𝐻  is a PUCCH resource index, 𝑁𝐶𝑆  is a quantity of cyclic shifts of a common PUCCH 

resource set, 𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡 is a frequency domain offset value of the common PUCCH resource set, 
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and 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒   is a size of a bandwidth part (bandwidth part, BWP) configured with a PUCCH 

resource. 

[0023] In embodiments of this application, two manners of determining the physical resource 

block (physical resource block, PRB) position of the resource corresponding to the PUCCH are 

provided, that is, determining based on   and determining based on 5 

. The terminal device may send the PUCCH in one of the two 

determining manners, so that a frequency domain resource corresponding to the PUCCH is 

calculated starting from a lowest frequency position or a highest frequency position of a carrier 

bandwidth as much as possible, that is, to reduce uplink resource fragmentation of the PUCCH as 

much as possible, and improve an uplink transmission rate. 10 

[0024] In a possible implementation, a specific determining manner used by the terminal 

device may be indicated by the network device via signaling. For example, the network device 

may send second indication information. Correspondingly, the terminal device receives the second 

indication information, where the second indication information indicates the PRB position of the 

resource corresponding to the PUCCH. 15 

[0025] In a possible implementation, the terminal device and the network device may 

alternatively determine, based on a position of the BWP configured with the PUCCH resource, the 

PRB position of the resource corresponding to the PUCCH. For example, if center frequency of 

the BWP configured with the PUCCH resource is lower than center frequency of a carrier 

bandwidth, the PRB position of the resource corresponding to the PUCCH is determined based on 20 

. If center frequency of the BWP configured with the PUCCH resource is 

higher than center frequency of a carrier bandwidth, the PRB position of the resource 

corresponding to the PUCCH is determined based on  . The 

PRB position of the resource corresponding to the PUCCH can also be determined without an 

indication of the network device, thereby reducing signaling overheads. 25 

[0026] It should be noted that the method provided in the first aspect and the method provided 

in the third aspect may be combined. For example, the terminal device determines the first base 

sequence and the second base sequence according to the method provided in the first aspect, and 

determines, according to the method provided in the third aspect, the PRB position of the resource 

corresponding to the PUCCH, so as to send the PUCCH on the determined resource based on the 30 

first base sequence and the second base sequence. Correspondingly, the method provided in the 

second aspect may also be combined with the method provided in the fourth aspect. 

[0027] According to a fifth aspect, a PUCCH sending method is provided. The method may 

be performed by a first communication apparatus. The first communication apparatus may be a 

 CSPUCCH
offset
BWP NrRB 

  CSPUCCH
offset
BWP

size
BWP 81 NrRBN 

 CSPUCCH
offset
BWP NrRB 

  CSPUCCH
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communication device or a communication apparatus, for example, a chip system, that can support 

the communication device in implementing a function required in the method. The following uses 

an example in which the communication device is a terminal device for description. The method 

includes: 

[0028] The terminal device determines a first base sequence, and sends a first PUCCH on a 5 

first time domain resource based on the first base sequence. The first PUCCH occupies L2 

consecutive symbols, and is sent in a disabled intra-time unit frequency hopping transmission 

mode. The L2 symbols are located in L1 symbols occupied by an ith hop of a second PUCCH, and 

the second PUCCH is sent in an intra-time unit frequency hopping transmission mode. In this case, 

the first base sequence is the same as a base sequence that is for sending the ith hop of the second 10 

PUCCH. 

[0029] Correspondingly, according to a sixth aspect, a PUCCH receiving method is provided. 

The method may be performed by a second communication apparatus. The second communication 

apparatus may be a communication device or a communication apparatus, for example, a chip 

system, that can support the communication device in implementing a function required in the 15 

method. The following uses an example in which the communication device is a network device 

for description. The method includes: 

[0030] The network device determines a first base sequence, and receives a first PUCCH on a 

first time domain resource based on the first base sequence, where the first PUCCH occupies L2 

consecutive symbols and is sent in a disabled intra-time unit frequency hopping transmission mode. 20 

The L2 symbols are located in L1 symbols occupied by an ith hop of a second PUCCH, and the 

second PUCCH is sent in an intra-time unit frequency hopping transmission mode. In this case, 

the first base sequence is the same as a base sequence that is for sending the ith hop of the second 

PUCCH. 

[0031] Particularly, different terminal devices separately send PUCCHs in the intra-time unit 25 

frequency hopping transmission mode and in the disabled intra-time unit frequency hopping 

transmission mode. If a time domain resource occupied by the PUCCH sent in the disabled intra-

time unit frequency hopping transmission mode is located on a time domain resource occupied by 

an ith hop of the PUCCH sent in the intra-time unit frequency hopping transmission mode, it may 

be specified that a base sequence based on which the PUCCH is sent in the disabled intra-time unit 30 

frequency hopping transmission mode and a base sequence based on which the ith hop of the 

PUCCH is sent in the intra-time unit frequency hopping transmission mode are the same. This can 

also ensure that the PUCCHs sent on the time-frequency resource are orthogonal. 

[0032] According to a seventh aspect, a random PUCCH sending method is provided. The 

method may be performed by a first communication apparatus. The first communication apparatus 35 
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may be a communication device or a communication apparatus, for example, a chip system, that 

can support the communication device in implementing a function required in the method. The 

following uses an example in which the communication device is a terminal device for description. 

The method includes: 

[0033] The terminal device determines a first random access channel occasion (random access 5 

channel occasion, RO) associated with a first synchronization signal and physical broadcast 

channel block (synchronization signal and physical broadcast channel (PBCH) block, SSB), and 

sends a random PUCCH (preamble) to a network device based on the first RO and a first uplink 

BWP. The first SSB is associated with N ROs, the N ROs include Q RO sets, the Q RO sets are in 

one-to-one correspondence with Q uplink BWPs configured by the terminal device, the first uplink 10 

BWP is an uplink BWP corresponding to the first RO, the first RO belongs to the N ROs, Q is a 

positive integer greater than 1, and N is a positive integer greater than 1. 

[0034] Correspondingly, according to an eighth aspect, a random PUCCH receiving method is 

provided. The method may be performed by a second communication apparatus. The second 

communication apparatus may be a communication device or a communication apparatus, for 15 

example, a chip system, that can support the communication device in implementing a function 

required in the method. The following uses an example in which the communication device is a 

network device for description. The method includes: 

[0035] The network device configures Q uplink BWPs for a terminal device, where the Q 

uplink BWPs correspond to N ROs, the N ROs include Q RO sets, the Q RO sets are in one-to-20 

one correspondence with the Q uplink BWPs, and the N ROs are mapped to (or associated with) a 

plurality of SSBs. 

[0036] The network device receives a preamble from the terminal device. 

[0037] In a possible implementation, the plurality of SSBs are mapped to the N ROs in the 

following order: 25 

first, mapping in an ascending order of preamble indexes in an RO;

second, mapping in an ascending order of frequency resource indexes of frequency-

multiplexed one or more ROs (ROs);

third, mapping in an ascending (or descending) order of indexes of the uplink BWPs, 

or in an order of the uplink BWPs indicated by the network device;30 

fourth, mapping in an ascending order of time domain resource indexes of time-

division multiplexed ROs in a PRACH slot; and

finally, mapping in an ascending order of PRACH slot indexes. 

[0038] In a possible implementation, ROs on the Q uplink BWPs may be jointly numbered or 

independently numbered. 35 
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[0039] In a possible implementation, an RO configured on each of the Q uplink BWPs is an 

RO dedicated to a second-type terminal device, or an RO configured on each of the Q uplink BWPs 

is an RO multiplexed by a first-type terminal device and the second-type terminal device. 

[0040] In a possible implementation, the network device does not configure an NCD-SSB, and 

an SSB associated with the RO is a CD-SSB; or the network device configures an NCD-SSB, and 5 

an SSB associated with the RO is a CD-SSB or the NCD-SSB. 

[0041] In a possible implementation, the Q uplink BWPs include a first uplink BWP and a 

second uplink BWP, and frequency domain positions of the plurality of SSBs are located in a first 

downlink BWP corresponding to the first uplink BWP, or located in a second downlink BWP 

corresponding to the second uplink BWP, or located outside the first downlink BWP corresponding 10 

to the first uplink BWP and the second downlink BWP corresponding to the second uplink BWP. 

In other words, corresponding SSBs may not be separately configured for downlink BWPs 

corresponding to the Q uplink BWPs. For example, an SSB is configured for the first downlink 

BWP, and no SSB is configured for the second downlink BWP. The second downlink BWP may 

reuse the SSB corresponding to the first downlink BWP, or reuse another SSB, thereby reducing 15 

resource overheads of SSBs. 

[0042] According to a ninth aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus has a function of implementing behavior 

in the method instance in the first aspect (the third aspect, the fifth aspect, or the seventh aspect). 

For beneficial effects, refer to the descriptions of the first aspect (the third aspect, the fifth aspect, 20 

or the seventh aspect). Details are not described herein again. The communication apparatus may 

be the terminal device in the first aspect (the third aspect, the fifth aspect, or the seventh aspect), 

or the communication apparatus may be an apparatus, for example, a chip or a chip system, that 

can support the terminal device in the first aspect (the third aspect, the fifth aspect, or the seventh 

aspect) in implementing a function required by the method provided in the first aspect (the third 25 

aspect, the fifth aspect, or the seventh aspect). In a possible design, the communication apparatus 

includes a corresponding means (means) or module configured to perform the method in the first 

aspect (the third aspect, the fifth aspect, or the seventh aspect). For example, the communication 

apparatus includes a processing unit (sometimes also referred to as a processing module or a 

processor) and/or a transceiver unit (sometimes also referred to as a transceiver module or a 30 

transceiver). These units (modules) may perform corresponding functions in the method example 

in the first aspect (the third aspect, the fifth aspect, or the seventh aspect). For details, refer to 

detailed descriptions in the method examples. Details are not described herein again. 

[0043] According to a tenth aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus has a function of implementing behavior 35 
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in the method instance in the second aspect (the fourth aspect, the sixth aspect, or the eighth aspect). 

For beneficial effects, refer to descriptions of the second aspect (the fourth aspect, the sixth aspect, 

or the eighth aspect). Details are not described herein again. The communication apparatus may 

be the network device in the second aspect (the fourth aspect, the sixth aspect, or the eighth aspect), 

or the communication apparatus may be an apparatus, for example, a chip or a chip system, that 5 

can support the network device in the second aspect (the fourth aspect, the sixth aspect, or the 

eighth aspect) in implementing a function required by the method provided in the second aspect 

(the fourth aspect, the sixth aspect, or the eighth aspect). In a possible design, the communication 

apparatus includes a corresponding means (means) or module configured to perform the method 

in the second aspect (the fourth aspect, the sixth aspect, or the eighth aspect). For example, the 10 

communication apparatus includes a processing unit (sometimes also referred to as a processing 

module or a processor) and/or a transceiver unit (sometimes also referred to as a transceiver 

module or a transceiver). These units (modules) may perform corresponding functions in the 

method example in the second aspect (the fourth aspect, the sixth aspect, or the eighth aspect). For 

details, refer to detailed descriptions in the method examples. Details are not described herein 15 

again. 

[0044] According to an eleventh aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus may be the communication apparatus in 

the ninth aspect or the tenth aspect in the foregoing embodiments, or may be a chip or a chip 

system disposed in the communication apparatus in the ninth aspect or the tenth aspect. The 20 

communication apparatus includes a communication interface and a processor, and optionally, 

further includes a memory. The memory is configured to store a computer program, instructions, 

or data. The processor is coupled to the memory and the communication interface. When the 

processor reads the computer program, the instructions, or the data, the communication apparatus 

is enabled to perform the methods performed by the terminal device in the foregoing method 25 

embodiments, or perform the methods performed by the network device in the foregoing method 

embodiments. 

[0045] According to a twelfth aspect, an embodiment of this application provides a 

communication apparatus. The communication apparatus includes an input/output interface and a 

logic circuit. The input/output interface is configured to input and/or output information. The logic 30 

circuit is configured to perform the method according to any one of the first aspect to the eighth 

aspect. 

[0046] According to a thirteenth aspect, an embodiment of this application provides a chip 

system. The chip system includes a processor, and may further include a memory and/or a 

communication interface, configured to implement the method according to any one of the first 35 
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aspect to the eighth aspect. In a possible implementation, the chip system further includes a 

memory, configured to store a computer program. The chip system may include a chip, or may 

include a chip and another discrete component. 

[0047] According to a fourteenth aspect, an embodiment of this application provides a 

communication system. The communication system includes the communication apparatus in the 5 

ninth aspect configured to implement the method in the first aspect and the communication 

apparatus in the tenth aspect configured to implement the method in the second aspect. 

Alternatively, the communication system includes the communication apparatus in the ninth aspect 

configured to implement the method in the third aspect and the communication apparatus in the 

tenth aspect configured to implement the method in the fourth aspect. Alternatively, the 10 

communication system includes the communication apparatus in the ninth aspect configured to 

implement the method in the fifth aspect and the communication apparatus in the tenth aspect 

configured to implement the method in the sixth aspect. Alternatively, the communication system 

includes the communication apparatus in the ninth aspect configured to implement the method in 

the seventh aspect and the communication apparatus in the tenth aspect configured to implement 15 

the method in the eighth aspect. 

[0048] According to a fifteenth aspect, this application provides a computer-readable storage 

medium. The computer-readable storage medium stores a computer program. When the computer 

program is run, the method in any one of the first aspect to the eighth aspect is implemented. 

[0049] According to a sixteenth aspect, a computer program product is provided. The 20 

computer program product includes computer program code. When the computer program code is 

run, the method in any one of the first aspect to the eighth aspect is performed. 

[0050] For beneficial effects of the ninth aspect to the sixteenth aspect and the implementation 

of the ninth aspect to the sixteenth aspect, refer to descriptions of beneficial effects of the first 

aspect to the eighth aspect, or the first aspect to the eighth aspect and the implementations of the 25 

first aspect to the eighth aspect. 

BRIEF DESCRIPTION OF DRAWINGS 

[0051] FIG. 1 is a schematic diagram of a network architecture to which an embodiment of 

this application is applicable;

[0052] FIG. 2 is a schematic diagram of frequency hopping transmission of a PUCCH in a slot 30 

X;

[0053] FIG. 3 is a schematic diagram of disabled frequency hopping transmission of a PUCCH 

in a slot X;



12 

[0054] FIG. 4 is a schematic flowchart of a PUCCH sending method and receiving method 

according to an embodiment of this application;

[0055] FIG. 5 is a first schematic diagram in which UE 1 and UE 2 respectively send a PUCCH 

in an intra-slot frequency hopping transmission mode and send a PUCCH in a disabled intra-slot 

frequency hopping transmission mode according to an embodiment of this application;5 

[0056] FIG. 6 is a second schematic diagram in which UE 1 and UE 2 respectively send a 

PUCCH in an intra-slot frequency hopping transmission mode and send a PUCCH in a disabled 

intra-slot frequency hopping transmission mode according to an embodiment of this application;

[0057] FIG. 7 is a third schematic diagram in which UE 1 and UE 2 respectively send a 

PUCCH in an intra-slot frequency hopping transmission mode and send a PUCCH in a disabled 10 

intra-slot frequency hopping transmission mode according to an embodiment of this application;

[0058] FIG. 8 is a fourth schematic diagram in which UE 1 and UE 2 respectively send a 

PUCCH in an intra-slot frequency hopping transmission mode and send a PUCCH in a disabled 

intra-slot frequency hopping transmission mode according to an embodiment of this application;

[0059] FIG. 9 is a fifth schematic diagram in which UE 1 and UE 2 respectively send a PUCCH 15 

in an intra-slot frequency hopping transmission mode and send a PUCCH in a disabled intra-slot 

frequency hopping transmission mode according to an embodiment of this application;

[0060] FIG. 10 is a schematic diagram of dividing PUCCH resources into resource sets of 

different types of terminal devices according to an embodiment of this application;

[0061] FIG. 11 is a schematic diagram of a location relationship between a frequency domain 20 

resource corresponding to a PUCCH and a carrier bandwidth according to an embodiment of this 

application;

[0062] FIG. 12 is another schematic diagram of a location relationship between a frequency 

domain resource corresponding to a PUCCH and a carrier bandwidth according to an embodiment 

of this application;25 

[0063] FIG. 13 is a first schematic diagram of an association relationship between ROs and 

SSBs on two BWPs according to an embodiment of this application;

[0064] FIG. 14 is a second schematic diagram of an association relationship between ROs and 

SSBs on two BWPs according to an embodiment of this application;

[0065] FIG. 15 is a third schematic diagram of an association relationship between ROs and 30 

SSBs on two BWPs according to an embodiment of this application;

[0066] FIG. 16 is a fourth schematic diagram of an association relationship between ROs and 

SSBs on two BWPs according to an embodiment of this application;

[0067] FIG. 17 is a fifth schematic diagram of an association relationship between ROs and 

SSBs on two BWPs according to an embodiment of this application;35 
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[0068] FIG. 18 is a sixth schematic diagram of an association relationship between ROs and 

SSBs on two BWPs according to an embodiment of this application;

[0069] FIG. 19 is a schematic diagram of a structure of a communication apparatus according 

to an embodiment of this application;

[0070] FIG. 20 is another schematic diagram of a structure of a communication apparatus 5 

according to an embodiment of this application;

[0071] FIG. 21 is an example schematic diagram of a structure of a communication apparatus 

according to an embodiment of this application; and

[0072] FIG. 22 is an example schematic diagram of a structure of another communication 

apparatus according to an embodiment of this application. 10 

DESCRIPTION OF EMBODIMENTS 

[0073] To make objectives, technical solution, and advantages of embodiments of this 

application clearer, the following further describes embodiments of this application in detail with 

reference to the accompanying drawings. 

[0074] The technical solutions provided in embodiments of this application may be applied to 15 

a fifth generation (the fifth generation, 5G) mobile communication system, for example, an NR 

system, or may be applied to a long term evolution (long term evolution, LTE) system, or may be 

applied to a next generation mobile communication system or another similar communication 

system. This is not specifically limited. 

[0075] FIG. 1 is an example diagram of an architecture of a communication system to which 20 

an embodiment of this application is applicable. The communication system may include a core 

network device, a network device, and at least one terminal device. As shown in FIG. 1, an example 

in which the at least one terminal device is two terminal devices is used. The terminal device is 

connected to the network device in a wireless manner, and the network device is connected to the 

core network device in a wireless or wired manner. The core network device and the network 25 

device may be different independent physical devices; or a function of the core network device 

and a logical function of the network device are integrated into a same physical device; or some 

functions of the core network device and some functions of the network device are integrated into 

a same physical device. It should be noted that FIG. 1 is merely an example. A quantity of core 

network devices, a quantity of network devices, and a quantity of terminal devices included in the 30 

mobile communication system are not limited in embodiments of this application. In some 

embodiments, the communication system may further include another network device such as a 

wireless relay device or a wireless backhaul device. 
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[0076] The network device is an access device to which the terminal device accesses in the 

mobile communication system in a wireless manner, for example, includes an access network 

(access network, AN) device such as a base station (such as an access point). Alternatively, the 

network device may be a device that communicates with the terminal device over an air interface, 

for example, another possible terminal device apparatus. For another example, the network device 5 

is a roadside unit (roadside unit, RSU) in a V2X technology. The base station may be configured 

to: perform mutual conversion between a received over-the-air frame and a received internet 

protocol (internet protocol, IP) packet, and serve as a router between the terminal device and a 

remaining part of an access network, where the remaining part of the access network may include 

an IP network. The RSU may be a fixed infrastructure entity supporting a V2X application, and 10 

may exchange a message with another entity supporting the V2X application. The network device 

may further coordinate attribute management of the air interface. For example, the network device 

may include an evolved NodeB (NodeB, eNB, or e-NodeB, evolved NodeB) in a long term 

evolution (long term evolution, LTE) system or a long term evolution-advanced (long term 

evolution-advanced, LTE-A) system; or may include a next generation NodeB (next generation 15 

NodeB, gNB) in a 5G NR system; or may include a central unit (central unit, CU) and a distributed 

unit (distributed unit, DU) in a cloud access network (cloud radio access network, Cloud RAN) 

system; or may include an access node in a wireless-fidelity (wireless-fidelity, Wi-Fi) system. A 

specific technology and a specific device form that are used by the wireless network device are 

not limited in embodiments of this application. 20 

[0077] In embodiments of this application, the terminal device may be user equipment (user 

equipment, UE), an access terminal device, a subscriber unit, a subscriber station, a mobile station, 

a remote station, a remote terminal device, a mobile device, a user terminal device, a wireless 

communication device, a user agent, or a user apparatus. The terminal device in embodiments of 

this application may be a mobile phone (mobile phone), a tablet computer (Pad), a computer with 25 

a wireless transceiver function, a virtual reality (virtual reality, VR) terminal device, an augmented 

reality (augmented reality, AR) terminal device, a wireless terminal device in industrial control 

(industrial control), a wireless terminal device in self driving (self driving), or the like. The 

network device may be the next generation base station (next Generation NodeB, gNB) in the NR 

system, the evolved NodeB (evolved NodeB, eNB) in the LTE system, or the like. 30 

[0078] The terminal device may be classified into a plurality of types of terminal devices based 

on types of services supported by the terminal devices. For example, reduced capability (reduced 

capability, REDCAP) UE, namely, a low-complexity or low-capability terminal device, may have 

less complexity than another terminal device in terms of a bandwidth, power consumption, and an 

antenna quantity, for example, may have a narrower bandwidth, lower power consumption, and a 35 
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smaller antenna quantity. This type of terminal device may also be referred to as an NR light (NR 

light, NRL) terminal device, namely, a lightweight terminal device. Relatively, a non-low-

complexity or non-reduced-capability terminal device (such as an eMBB terminal device) may be 

referred to as a normal terminal device or a legacy terminal device in embodiments of this 

application. Alternatively, it may be considered that there are two types of terminal devices in 5 

embodiments of this application. For example, a first-type terminal device may be a terminal 

device other than the low-complexity terminal device. A second-type terminal device is the low-

complexity terminal device. 

[0079] The terminal device in embodiments of this application may be the first-type terminal 

device, the second-type terminal device, or another terminal device that needs to perform 10 

transmission performance enhancement. A difference between the first-type terminal device and 

the second-type terminal device includes at least one of the following items. 

[0080] 1. Bandwidth capabilities are different. A maximum bandwidth supported by the first-

type terminal device may be greater than a maximum bandwidth supported by the second-type 

terminal device. For example, the first-type terminal device may support a maximum of 100 MHz 15 

frequency domain resources used on one carrier to communicate with the network device, and the 

second-type terminal device may support a maximum of 20 MHz, 10 MHz, or 5 MHz frequency 

domain resources used on one carrier to communicate with the network device. 

[0081] 2. Quantities of transceiver antennas are different. An antenna configuration of the first-

type terminal device may be greater than an antenna configuration of the second-type terminal 20 

device. For example, a minimum antenna configuration supported by the first-type terminal device 

may be greater than a maximum antenna configuration supported by the second-type terminal 

device. 

[0082] 3. Maximum uplink transmit powers are different. A maximum uplink transmit power 

of the first-type terminal device may be greater than a maximum uplink transmit power of the 25 

second-type terminal device. 

[0083] 4. A protocol version corresponding to the first-type terminal device is different from a 

protocol version corresponding to the second-type terminal device. For example, NR Rel-15 and 

NR Rel-16 terminal devices may be considered as the first-type terminal device, and an NR Rel-

17 terminal device may be considered as the second-type terminal device. 30 

[0084] 5. The first-type terminal device and the second-type terminal device support different 

carrier aggregation (carrier aggregation, CA) capabilities. For example, the first-type terminal 

device may support carrier aggregation, but the second-type terminal device does not support 

carrier aggregation. For another example, both the second-type terminal device and the first-type 

terminal device support carrier aggregation, but a maximum quantity in carrier aggregation 35 
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supported by the first-type terminal device is greater than a maximum quantity in carrier 

aggregation supported by the second-type terminal device. 

[0085] 6. A frequency division duplex (frequency division duplex, FDD) capability of the first-

type terminal device is different from that of the second-type terminal device. For example, the 

first-type terminal device may support full-duplex FDD, and the second-type terminal device may 5 

support only half-duplex FDD. 

[0086] 7. The second-type terminal device and the first-type terminal device have different 

data processing time capabilities. For example, a minimum delay between receiving downlink data 

and sending a feedback of the downlink data that are performed by the first-type terminal device 

is less than a minimum delay between receiving downlink data and sending a feedback of the 10 

downlink data that are performed by the second-type terminal device. 

[0087] 8. The first-type terminal device and the second-type terminal device correspond to 

different uplink and/or downlink transmission peak rates. 

[0088] The following describes technical terms related in embodiments of this application. 

[0089] (1) A time unit may be a slot (slot) or a subframe, or the time unit includes one or more 15 

symbols. In embodiments of this application, an example in which the time unit is a slot is used. 

A part of a slot may be a symbol (symbol) used for uplink transmission in the slot, for example, a 

symbol starting from an uplink/downlink switch point to a slot boundary, or a symbol starting from 

an uplink/downlink switch point to a next uplink/downlink switch point and used for uplink 

transmission. For downlink transmission, a part of a slot may be a symbol starting from a slot 20 

boundary to an uplink/downlink switch point and used for downlink transmission, a symbol 

starting from an uplink/downlink switch point to a slot boundary and used for downlink 

transmission, or a symbol starting from an uplink/downlink switch point to a next uplink/downlink 

switch point and used for downlink transmission. In this application, unless otherwise specified, a 

symbol is a time-domain symbol. The time-domain symbol herein may be an orthogonal frequency 25 

division multiplexing (orthogonal frequency division multiplexing, OFDM) symbol, or may be a 

discrete Fourier transform-spread-OFDM (Discrete Fourier Transform-spread-OFDM, DFT-s-

OFDM) symbol. 

[0090] (2) Frequency hopping (frequency hopping) is a communication mode in which a 

frequency domain resource used in an information transmission process is transformed according 30 

to a rule, to obtain a frequency diversity gain. In an NR system, a PUCCH can be sent in an intra-

slot (intra-slot) frequency hopping mode. Intra-slot frequency hopping means that a frequency 

domain resource used for information transmission changes in a slot according to a predetermined 

rule. For example, intra-slot two-hop frequency hopping is performed. Information that needs to 

be transmitted is divided into two parts, and the two parts are transmitted by using different 35 
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frequency domain resources in the slot. For example, the PUCCH includes one slot in time domain, 

and includes two frequency domain resources f1 and f2 in frequency domain. The PUCCH sent 

by a transmit end includes a first part and a second part, the first part occupies symbols 6 to 9 in 

the slot, and the second part occupies symbols 10 to 13 in the slot. The transmit end sends the first 

part on the symbols 6 to 9 by using the frequency domain resource f1, and sends the second part 5 

on the symbols 10 to 3 by using the frequency domain resource f2. In embodiments of this 

application, information transmission may be signaling transmission, data transmission, or 

reference signal transmission. 

[0091] (3) A bandwidth part (bandwidth part, BWP or BP) may be a segment of consecutive 

resources in frequency domain. The bandwidth part may also be referred to as a subband, a subband 10 

(subband) bandwidth, a narrowband, or a narrowband (narrowband) bandwidth, or may have 

another name. A name of the bandwidth part is not limited in embodiments of this application. For 

brevity, in this specification, an example in which the name is the BWP is used. 

[0092] (4) A carrier bandwidth (carrier bandwidth) may be a segment of consecutive resources 

in frequency domain. A name of the carrier bandwidth is not limited in embodiments of this 15 

application. In this specification, for brevity, an example in which the name is BWP is used. The 

bandwidth part described in this specification may be a downlink bandwidth part, and is used by 

a terminal device to perform downlink receiving. Alternatively, the bandwidth part may be an 

uplink bandwidth part, and is used by a terminal device to perform uplink sending. In embodiments 

of this application, a bandwidth capability of the terminal device may be a channel bandwidth 20 

supported by the terminal device, a maximum channel bandwidth supported by the terminal device, 

a quantity of resource blocks (resource blocks, RBs) supported by the terminal device, or a 

maximum quantity of resource blocks supported by the terminal device. 

[0093] (5) Quasi co-location (quasi co-location, QCL) may be understood as that a large-scale 

parameter of a channel on which a symbol on an antenna port is conveyed may be deduced from 25 

a channel on which a symbol on another antenna port is conveyed. The large-scale parameter may 

include a delay spread, an average delay, a Doppler spread, a Doppler offset, an average gain, a 

spatial reception parameter, and the like. For example, if many large-scale parameters of a channel 

for transmitting a symbol on another antenna port may be deduced from a channel for transmitting 

a symbol on one antenna port, the two antenna ports have a QCL relationship, which may also be 30 

referred to as quasi co-location of the two antenna ports. 

[0094] (6) PUCCH resource: A network device sends uplink control information (uplink 

control information, UCI), for example, a scheduling request (scheduling request, SR) and channel 

state information (channel state information, CSI), to a terminal device through a PUCCH. 

Currently, a PUCCH resource set and a PUCCH resource are defined in a protocol, and the network 35 
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device may configure one or more PUCCH resources for the terminal device. It may be understood 

that the PUCCH resource is classified into a common PUCCH resource and a dedicated PUCCH 

resource. The common PUCCH resource is a PUCCH resource that is used by a plurality of 

terminal devices in a cell before the network device configures the dedicated PUCCH resource for 

the terminal device. For example, the common PUCCH resource may be for sending a PUCCH 5 

resource of HARQ-ACK feedback information of a random access message 4 (or a random access 

message B). The dedicated PUCCH resource is a dedicated PUCCH resource configured by the 

network device for the terminal device after the terminal device enters a radio resource control 

(radio resource control, RRC) connected mode. It is currently specified in the NR R15/R16 

protocol that in a non-shared spectrum scenario, the common PUCCH resource is sent by using 10 

intra-slot frequency hopping (intra-slot frequency hopping). The network device may send the 

dedicated PUCCH resource in an intra-slot frequency hopping mode based on RRC signaling 

configuration. The network device may configure a common PUCCH resource set, where the 

common PUCCH resource set includes 16 PUCCH resources, and each PUCCH resource is 

associated with some corresponding PUCCH parameters, for example, a PUCCH format (format), 15 

a first symbol, a duration, a physical resource block PRB offset, and a cyclic shift  index (cyclic 

shift index) for a PUCCH transmission. 

[0095] Table 1 shows a transmission configuration of a PUCCH resource. As shown in Table 

1, the transmission configuration of the PUCCH resource includes a PUCCH format (format), a 

first symbol (first symbol) of a PUCCH, a length of the PUCCH, namely, a number of symbols 20 

(number of symbols) occupied by the PUCCH, a physical resource block (physical resource block, 

PRB) offset (PRB offset) of a resource corresponding to the PUCCH, set of initial CS indexes (set 

of initial CS indexes), and the like. Configuration information of a common PUCCH resource set 

may be carried in a system information block (system information block, SIB). The protocol 

specifies a sent PUCCH resource and a PRB position at which the PUCCH resource is located. 25 

The terminal device determines the PUCCH resource according to the protocol specification, and 

sends the PUCCH on a PRB corresponding to the determined PUCCH resource. 

Table 1 

Index PUCCH 

format 

First 

symbol 

Number of 

symbols 

PRB 

offset 

Set of initial CS 

indexes 

0 0 12 2 0 {0, 3} 

1 0 12 2 0 {0, 4, 8} 

2 0 12 2 3 {0, 4, 8} 
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3 1 10 4 0 {0, 6} 

4 1 10 4 0 {0, 3, 6, 9} 

5 1 10 4 2 {0, 3, 6, 9} 

6 1 10 4 4 {0, 3, 6, 9} 

7 1 4 10 0 {0, 6} 

8 1 4 10 0 {0, 3, 6, 9} 

9 1 4 10 2 {0, 3, 6, 9} 

10 1 4 10 4 {0, 3, 6, 9} 

11 1 0 14 0 {0, 6} 

12 1 0 14 0 {0, 3, 6, 9} 

13 1 0 14 2 {0, 3, 6, 9} 

14 1 0 14 4 {0, 3, 6, 9} 

[0096] Table 2 shows PUCCHs in several formats. Table 2 shows a range of lengths in symbols 

(length in OFDM symbols) occupied by each PUCCH format and a corresponding number of bits 

(number of bits). 

Table 2 5 

PUCCH format Length in OFDM symbols Number of bits 

0 1 – 2 ≤2 

1 4 – 14 ≤2 

2 1 – 2 >2 

3 4 – 14 >2 

4 4 – 14 >2 

[0097] (7) "At least one" means one or more, and "a plurality of" means two or more. "And/or" 

describes an association relationship between associated objects, and indicates that three 

relationships may exist. For example, A and/or B may indicate the following cases: Only A exists, 

both A and B exist, and only B exists, where A and B may be singular or plural. The character "/" 10 

generally indicates an "or" relationship between the associated objects. "At least one item (piece) 

of the following" or a similar expression thereof means any combination of these items, including 

any combination of singular items (pieces) or plural items (pieces). For example, at least one item 

(piece) of a, b, or c may indicate: a, b, c, a and b, a and c, b and c, or a, b, and c, where a, b, and c 

may be singular or plural. 15 

[0098] In addition, unless otherwise stated, ordinal numbers such as "first" and "second" in 
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embodiments of this application are for distinguishing between a plurality of objects, but are not 

intended to limit an order, a time sequence, priorities, or importance of the plurality of objects. For 

example, a first type and a second type are merely for distinguishing different types, but do not 

indicate different priorities or importance degrees of the two types. In embodiments of this 

application, "if" and "if" may be replaced, and unless otherwise specified, "when" and "when" may 5 

be replaced. In embodiments of this application, a random access message 4 (message 4, Msg 4) 

is also referred to as a conflict resolution message. 

[0099] The foregoing describes a network architecture to which embodiments of this 

application are applicable and related terms. The following describes technical features related to 

the technical solutions provided in embodiments of this application. 10 

[00100] A PUCCH is mainly for carrying UCI and a DMRS. For example, it is assumed that a 

duration of the PUCCH is L symbols, L1 symbols in the L symbols are for transmission of the UCI 

of the PUCCH, and L2 symbols in the L symbols are for transmission of the DMRS of the PUCCH. 

It should be understood that L1+L2=L, and L1, L2, and L are all positive integers. Transmission 

of the UCI of the PUCCH may be performed through intra-slot frequency hopping, or may be 15 

performed through disabled intra-slot frequency hopping. Similarly, transmission of the DMRS of 

the PUCCH may be performed through intra-slot frequency hopping, or may be performed through 

disabled intra-slot frequency hopping. A PUCCH whose duration is L is sent based on a base 

sequence whose length is M. A length of M depends on a width of a PUCCH frequency resource. 

Specifically, M is equal to a quantity of subcarriers (subcarriers) included in the PUCCH frequency 20 

resource. If the PUCCH is sent in an intra-slot frequency hopping transmission mode, an ith hop is 

transmitted based on a first base sequence, and an (i+1)th hop is transmitted based on a second base 

sequence. The first base sequence and the second base sequence are different. In most cases, a 

quantity of frequency subcarriers during PUCCH transmission remains unchanged. Therefore, 

lengths of the first base sequence and the second base sequence are equal, and both are equal to a 25 

quantity of subcarriers included in the PUCCH frequency resource. If the PUCCH is sent in a 

disabled intra-slot frequency hopping transmission mode, the PUCCH is transmitted based only 

on the first base sequence. In other words, the PUCCH is sent based on the base sequence whose 

length is M. 

[00101] It may be understood that, the existing standard defines a plurality of base sequences, 30 

the plurality of base sequences form a plurality of base sequence groups, and each base sequence 

group includes one or more base sequences. A base sequence )(, nr vu  for sending the PUCCH is 

from a base sequence group u in the plurality of base sequence groups, and an index of the base 

sequence in the base sequence group u is v. In other words, the base sequence )(, nr vu  needs to be 
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determined based on a group number u of the base sequence group and the index v of the base 

sequence in the base sequence group u. A finally sent sequence 𝑟𝑢,𝑣
(𝛼,𝛽) is generated based on a 

cyclic shift of the base sequence. Therefore, determining further needs to be performed based on 

another parameter, for example, a parameter such as a cyclic shift α, that is, 

ZC,
),(

, 0),()( Mnnrenr vu
nj

vu   , where 𝑀𝑍𝐶 is equal to a length of the sequence, and δ = 0. For 5 

a generation method of the base sequence )(, nr vu , refer to section 5.2.2 in 3GPP TS 38.211 V16.0.0. 

For a determining method of α, refer to section 6.3.2.2.2 in 3GPP TS 38.211 V16.0.0. Details are 

not described herein. 

[00102] PUCCH format 1 is used as an example. UCI information carried on PUCCH format 1 

is mapped to a PUCCH after the following processing is performed on the UCI information: The 10 

carried UCI information is modulated to generate a modulation symbol d(0), and d(0) is multiplied 

by the sequence 𝑟𝑢,𝑣
(𝛼,𝛽) to obtain y(n), that is, y(n) =  d(0) ∗ 𝑟𝑢,𝑣

(𝛼,𝛽), where n = 0, 1, ..., 𝑁𝑠𝑐
𝑅𝐵 −

1, 𝑁𝑠𝑐
𝑅𝐵 is a quantity of subcarriers of one RB, and a frequency domain width of PUCCH format 

1 is one RB. 

[00103] Block-wise spread (block-wise spread) is performed based on y(n) and an orthogonal 15 

sequence 𝑤𝑖(𝑚) according to the following formulas: 

z(𝑚′𝑁𝑆𝐹,0
𝑃𝑈𝐶𝐶𝐻,1 + m𝑁𝑠𝑐

𝑅𝐵 + n) = 𝑤𝑖(𝑚) ∗ 𝑦(𝑛) , where n =  0,1, … ,𝑁𝑠𝑐
𝑅𝐵 − 1 , 𝑚′ =

{
0 𝑛𝑜 𝑖𝑛𝑡𝑟𝑎 − 𝑠𝑙𝑜𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 ℎ𝑜𝑝𝑝𝑖𝑛𝑔

0,1 𝑖𝑛𝑡𝑟𝑎 − 𝑠𝑙𝑜𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 ℎ𝑜𝑝𝑝𝑖𝑛𝑔 𝑒𝑛𝑎𝑏𝑙𝑒𝑑
 , m =  0,1, … ,𝑁

𝑆𝐹,𝑚′
𝑃𝑈𝐶𝐶𝐻,1 − 1 , 𝑁𝑠𝑐

𝑅𝐵  is the 

quantity of subcarriers of the RB, the definition of 𝑁𝑆𝐹,𝑚′
𝑃𝑈𝐶𝐶𝐻,1

  is shown in Table 3, and the 

definition of 𝑤𝑖(𝑚) is shown in Table 4. 20 

Table 3 

PUCCH length PUCCH,1
SF,mN 

No intra-slot hopping 

0m

No intra-slot hopping 

0m 1m

4 2 1 1 

5 2 1 1 

6 3 1 2 

7 3 1 2 

8 4 2 2 
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9 4 2 2 

10 5 2 3 

11 5 2 3 

12 6 3 3 

13 6 3 3 

14 7 3 4 

Table 4: Orthogonal sequence 
PUCCH,1
SF, '2 ( )

( ) mj m N

iw m e


  for PUCCH format 1 

PUCCH,1
SF,mN 



0i 1i 2i 3i 4i 5i 6i

1 [0] - - - - - - 

2 [0 0] [0 1] - - - - - 

3 [0 0 0] [0 1 2] [0 2 1] - - - - 

4 [0 0 0 0] [0 2 0 2] [0 0 2 2] [0 2 2 0] - - - 

5 [0 0 0 0 0] [0 1 2 3 4] [0 2 4 1 3] [0 3 1 4 2] [0 4 3 2 1] - - 

6 [0 0 0 0 0 

0] 

[0 1 2 3 4 

5] 

[0 2 4 0 2 

4] 

[0 3 0 3 0 

3] 

[0 4 2 0 4 

2] 

[0 5 3 1 6 4 

2] 

[0 6 5 4 3 2 

1] 

[00104] Finally, the modulation symbols z(0), … , z(NSF
PUCCH,sMsymbol − 1)  are mapped to 

REs, other than a DMRS, on the PUCCH in an order of frequency domain first and then time 

domain. 5 

[00105] A DMRS of PUCCH format 1 is defined according to the following formula: 

z(𝑚′𝑁𝑆𝐹,0
𝑃𝑈𝐶𝐶𝐻,1 + m𝑁𝑠𝑐

𝑅𝐵 + n) = 𝑤𝑖(𝑚) ∗ 𝑟𝑢,𝑣
(𝛼,𝛽)

 , where n =  0,1, … ,𝑁𝑠𝑐
𝑅𝐵 − 1 , m =

 0,1, … ,𝑁
𝑆𝐹,𝑚′
𝑃𝑈𝐶𝐶𝐻,1 − 1, and 𝑚′ = {

0 𝑛𝑜 𝑖𝑛𝑡𝑟𝑎 − 𝑠𝑙𝑜𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 ℎ𝑜𝑝𝑝𝑖𝑛𝑔
0,1 𝑖𝑛𝑡𝑟𝑎 − 𝑠𝑙𝑜𝑡 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 ℎ𝑜𝑝𝑝𝑖𝑛𝑔 𝑒𝑛𝑎𝑏𝑙𝑒𝑑

. 

[00106] A sequence of PUCCH format 0 is generated according to the following formula. 

Finally, modulation symbols are mapped to REs of a PUCCH in an order of frequency domain first 10 

and then time domain: 

x(l ∗ Nsc
RB + n) = ru,v

(α,β), where 

n =  0,1, … , Nsc
RB − 1 and l = {

0 for single − symbol PUCCH transmission 
0,1 for double − symbol PUCCH transmission

. 

[00107] Embodiments of this application are mainly a solution related to u and v. Therefore, 
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this specification focuses on how to determine u and v. 

[00108] u=(f
gh

+ f
ss
) mod 30, v=0, or v = 𝑐(2𝑛𝑠,𝑓

𝜇
+ 𝑛hop). Specifically, u and v depend on a 

higher-layer parameter pucch-GroupHopping, and the following three cases are included. 

[00109] Case 1: When pucch-GroupHopping is configured as 'neither', fgh=0, fss = nIDmod 30, 

and v=0, where if a higher-layer parameter hoppingId is configured, nID is determined based on 5 

hoppingId; if hoppingId is not configured, nID = NID
cell, where NID

cell is a cell identity, for example, 

may be a physical cell identifier (physical cell identifier, PCI). 

[00110] Case 2: When pucch-GroupHopping is configured as 'enable', f
gh

=

(∑ 2𝑚7
𝑚=0 𝑐(8(2𝑛𝑠,𝑓

𝜇
+ 𝑛hop) + 𝑚))  mod 30, f

ss
= nIDmod 30 , and v=0, where )(ic   is a 

pseudo-random base sequence, and initialization is performed at the beginning of each radio frame 10 

based on  30IDinit nc  . If hoppingId is configured, nID is determined based on hoppingId. If 

hoppingId is not configured, nID =NID
cell , where NID

cell  is a cell identity, for example, may be a 

physical cell identifier (physical cell identifier, PCI). 

[00111] Case 3: When pucch-GroupHopping is configured as 'disable', f
gh

 =0, f
ss

=

nIDmod 30 , and v = 𝑐(2𝑛𝑠,𝑓
𝜇

+ 𝑛hop) . )(ic   is a pseudo-random base sequence, and 15 

initialization is performed at the beginning of each radio frame based on 𝑐
init

= 25⌊𝑛
ID

30⁄ ⌋ +

(𝑛
ID mod 30). If hoppingId is configured, nID is determined based on hoppingId. If hoppingId is 

not configured, nID =NID
cell , where NID

cell  is a cell identity, for example, may be a physical cell 

identifier (physical cell identifier, PCI). 

[00112] It can be learned from the foregoing three cases that, when intra-slot frequency hopping 20 

transmission is performed on a PUCCH, for one piece of transmission of the PUCCH, base 

sequences used for sending an ith hop and an (i+1)th hop of the PUCCH are different, that is, the 

PUCCH is sent based on two different base sequences. For example, u and v corresponding to the 

base sequence used for sending the ith hop of the PUCCH are determined based on nhop that is 

equal to 0, and u and v corresponding to the base sequence that is for sending the (i+1)th hop of 25 

the PUCCH are determined based on nhop that is equal to 1, as shown in FIG. 2. FIG. 2 is a 

schematic diagram of intra-slot frequency hopping transmission of a PUCCH. It can be learned 

from FIG. 2 that, the base sequence used for sending the ith hop of the PUCCH is m0, and the base 

sequence used for sending the (i+1)th hop of the PUCCH is m1 . When disabled intra-slot 

frequency hopping transmission is performed on a PUCCH, for one piece of transmission of the 30 

PUCCH, one base sequence is used for sending the PUCCH. For example, as shown in FIG. 3, u 

and v corresponding to the base sequence that is for sending the PUCCH are determined based on 

nhop that is equal to 0. FIG. 3 is a schematic diagram of disabled intra-slot frequency hopping 
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transmission of a PUCCH. It can be learned from FIG. 3 that the base sequence that is for sending 

the PUCCH is m0. 

[00113] To improve resource utilization, a PUCCH channel may be multiplexed on a same 

resource (for example, a resource block), to support PUCCH sending of more terminal devices. 

For example, a first-type terminal device and a second-type terminal device may share the PUCCH 5 

channel on the same resource. Because a maximum bandwidth W1 supported by the second-type 

terminal device is less than a system bandwidth, if the second-type terminal device performs 

transmission in W1 in an intra-slot frequency hopping mode, uplink resource fragmentation (for 

example, uplink resource fragmentation of a physical uplink shared channel (physical uplink 

shared channel, PUSCH)) may be caused. If the second-type terminal device performs frequency 10 

hopping transmission in the entire system bandwidth in the intra-slot frequency hopping mode, 

because W1 is less than the system bandwidth, transmission in a bandwidth other than W1 needs 

to be implemented through radio frequency tuning. However, a performance loss is caused in a 

radio frequency tuning process. Therefore, for the second-type terminal device, the intra-slot 

frequency hopping transmission mode may need to be disabled, that is, transmission is performed 15 

in a disabled intra-slot frequency hopping mode. 

[00114] If the second-type terminal device transmits the PUCCH in the disabled intra-slot 

frequency hopping mode, the second-type terminal device sends the PUCCH in a slot by using a 

same base sequence. On a same time-frequency resource, the first-type terminal device sends an 

ith hop and an (i+1)th hop of a PUCCH in a slot based on different base sequences, and the second-20 

type terminal device sends the PUCCH in the slot based on one base sequence. Therefore, the base 

sequence based on which the first-type terminal device sends the (i+1)th hop of the PUCCH is 

different from the base sequence based on which the second-type terminal device sends the 

PUCCH. For example, still refer to FIG. 2 and FIG. 3. The base sequence based on which the first-

type terminal device sends the (i+1)th hop of the PUCCH is m1, the base sequence based on which 25 

the second-type terminal device sends the PUCCH is m0, and the base sequence m0 is not 

orthogonal to the base sequence m1. Consequently, the PUCCHs sent by the second-type terminal 

device and the first-type terminal device are not orthogonal to each other. In other words, mutual 

interference is caused between the PUCCHs sent by the terminal devices of the two types. 

Consequently, PUCCH transmission performance of the first-type terminal device and PUCCH 30 

transmission performance of the second-type terminal device deteriorate. 

[00115] In view of this, embodiments of this application provide a new PUCCH transmission 

method. In the method, a terminal device may send a PUCCH in a slot in a disabled frequency 

hopping transmission mode based on two different base sequences. It may be considered that the 

PUCCH includes two parts, for example, a first part and a second part. The terminal device may 35 
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separately send the first part and the second part based on the two different base sequences. For 

example, the terminal device sends the first part based on a first base sequence, and sends the 

second part based on a second base sequence. In a possible scenario, for example, two terminal 

devices share a same time-frequency resource to send PUCCHs, a first terminal device in the two 

terminal devices sends the PUCCH in an intra-slot frequency hopping transmission mode, and a 5 

second terminal device in the two terminal devices sends the PUCCH in a disabled intra-slot 

frequency hopping transmission mode. Because the second terminal device may send the PUCCH 

in the slot in the disabled frequency hopping transmission mode based on two different base 

sequences, the base sequences based on which the second terminal device sends the PUCCH may 

be orthogonal to base sequences based on which the first terminal device sends the PUCCH. For 10 

example, the first terminal device sends an ith hop of the PUCCH on F1 symbols based on a base 

sequence 1, and sends an (i+1)th hop of the PUCCH on F2 symbols based on a base sequence 2. 

The second terminal device may send, on the F1 symbols based on the base sequence 1, the first 

part included in the PUCCH, and send, on the F2 symbols based on the base sequence 2, the second 

part included in the PUCCH. To be specific, this enables the base sequences based on which the 15 

second terminal device sends the PUCCH to be orthogonal to or the same as the base sequences 

based on which the first terminal device sends the PUCCH, so that sequences generated by the 

second terminal device based on cyclic shifts of the base sequences are orthogonal to sequences 

generated by the first terminal device based on cyclic shifts of the base sequences. This can reduce 

interference of the two terminal devices to PUCCH receiving or PUCCH sending, and avoid 20 

deterioration of PUCCH transmission performance of the two terminal devices as much as possible. 

[00116] With reference to the foregoing embodiments and related accompanying drawings, the 

following describes a procedure in which a terminal device sends a PUCCH. In the following 

description process, an example in which the PUCCH sending method and receiving method 

provided in embodiments of this application are applied to the network architecture shown in FIG. 25 

1 is used. In addition, the method may be performed by two communication apparatuses. For 

example, the two communication apparatuses are a first communication apparatus and a second 

communication apparatus. The first communication apparatus may be a terminal device or a 

communication apparatus that can support the terminal device in implementing a function required 

by the method, or certainly may be another communication apparatus, for example, a chip system. 30 

The second communication apparatus may be a network device or a communication apparatus that 

can support the network device in implementing a function required by the method, or certainly 

may be another communication apparatus, for example, a chip system. Implementations of the first 

communication apparatus and the second communication apparatus are not limited. For example, 

the first communication apparatus may be the terminal device, and the second communication 35 
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apparatus is the network device; or the first communication apparatus is the communication 

apparatus that can support the terminal device in implementing the function required by the method, 

and the second communication apparatus is the network device. 

[00117] The following uses an example in which the PUCCH sending method provided in 

embodiments of this application is performed by the terminal device and the network device. In 5 

other words, an example in which the first communication apparatus is the terminal device and the 

second communication apparatus is the network device is used. If this embodiment is applied to 

the network architecture shown in FIG. 1, the terminal device described below may be the terminal 

device in the network architecture shown in FIG. 1, and the network device described below may 

be the network device in the network architecture shown in FIG. 1. 10 

[00118] FIG. 4 is a schematic flowchart of a PUCCH sending method and receiving method 

according to an embodiment of this application. A specific procedure is as follows. In FIG. 4, an 

example in which a terminal device sends a PUCCH in a first time unit (for example, a slot, which 

is used as an example below) in a disabled frequency hopping transmission mode is used. 

[00119] S401: The terminal device determines a first base sequence and a second base sequence. 15 

[00120] The first base sequence and the second base sequence may be for sending a PUCCH. 

For example, the first base sequence may be for sending a first part included in the PUCCH, and 

the second base sequence may be for sending a second part included in the PUCCH. In other words, 

a PUCCH of one piece of transmission may be divided into a first part and a second part. The 

terminal device sends the first part based on the first base sequence, and sends the second part 20 

based on the second base sequence. For example, if the PUCCH occupies L consecutive symbols, 

the first part may occupy F consecutive symbols in the L symbols, and the second part occupies 

(L–F) consecutive symbols in the L symbols other than the F symbols. It may be understood that 

both L and F are positive integers. The terminal device sends the first part of the PUCCH on the L 

symbols based on the first base sequence, and sends the second part of the PUCCH on the (L–F) 25 

symbols based on the second base sequence. For ease of description, in the following, the F 

symbols are referred to as a first time domain resource, and the (L–F) symbols are referred to as a 

second time domain resource. It should be noted that, elements of the first base sequence are 

mapped, one by one, to REs included in a frequency resource of each symbol that is in the first 

time domain resource. Similarly, elements of the second base sequence are mapped, one by one, 30 

to REs included in a frequency resource of each symbol that is in the second time domain resource. 

[00121] Before sending the PUCCH, the terminal device may determine (or generate) the first 

base sequence and the second base sequence, to avoid, as much as possible, interference to another 

terminal device caused when a plurality of terminal devices share a same time-frequency resource 

to send PUCCHs. As shown in FIG. 2 and FIG. 3, both a first-type terminal device and a second-35 
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type terminal device send PUCCHs in a slot X, a base sequence based on which the first-type 

terminal device sends an (i+1)th hop of the PUCCH is m1, and a base sequence based on which 

the second-type terminal device sends the PUCCH is m0. That is, the PUCCHs sent by the second-

type terminal device and the first-type terminal device are not orthogonal. Consequently, the 

PUCCH sent by the second-type terminal device causes interference to the PUCCH sent by the 5 

first-type terminal device, and consequently, PUCCH transmission performance of the first-type 

terminal device deteriorates. On this basis, assuming that the terminal device sends the PUCCH in 

a disabled intra-slot frequency hopping transmission mode, the terminal device may determine that 

the first base sequence is the same as a base sequence corresponding to an ith hop of a PUCCH that 

is transmitted through intra-slot frequency hopping, and the second base sequence is the same as 10 

a base sequence corresponding to an (i+1)th hop of the PUCCH that is transmitted through intra-

slot frequency hopping. Because a value of 𝑛
hop

  corresponding to the base sequence 

corresponding to the ith hop of the PUCCH that is transmitted through intra-slot frequency hopping 

is 0, and a value of 𝑛
hop

 corresponding to the base sequence corresponding to the ith hop is 1, the 

terminal device may determine that a value of 𝑛
hop

 corresponding to the first base sequence is 0, 15 

and a value of 𝑛
hop

 corresponding to the second base sequence is 1. 

[00122] For example, FIG. 5 is a schematic diagram in which two terminal devices respectively 

send a PUCCH in an intra-slot frequency hopping transmission mode and send a PUCCH in a 

disabled intra-slot frequency hopping transmission mode. (a) in FIG. 5 shows a base sequence 

corresponding to a PUCCH sent by UE 1 in the intra-slot frequency hopping transmission mode 20 

in a slot X, and (b) in FIG. 5 shows a base sequence corresponding to a PUCCH sent by UE 2 in 

the disabled intra-slot frequency hopping transmission mode in the slot X. A time domain resource 

occupied by an ith hop in (a) in FIG. 5 corresponds to a time domain resource, namely, the first 

time domain resource, occupied by a first part included in the PUCCH in (b) in FIG. 5. A time 

domain resource occupied by an (i+1)th hop in (a) in FIG. 5 corresponds to a time domain resource, 25 

namely, the second time domain resource, occupied by a second part included in the PUCCH in 

(b) in FIG. 5. 

[00123] It can be learned from FIG. 5 that UE 1 may send the ith hop of the PUCCH based on a 

base sequence m0, and send the (i+1)th hop of the PUCCH based on a base sequence m1. It may 

be understood that a value of 𝑛
hop

 corresponding to the base sequence m0 is 0, and a value of 
30 

𝑛
hop

 corresponding to the base sequence m1 is 1. Although UE 2 sends the PUCCH in the slot X 

in the intra-slot disabled frequency hopping transmission mode, to enable the PUCCHs sent by UE 

1 and UE 2 to be orthogonal, UE 2 may determine that the first base sequence is also m0, and the 

second base sequence is also m1. That is, a value of 𝑛
hop

 corresponding to the first base sequence 
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is 0, and a value of 𝑛
hop

 corresponding to the second base sequence is 1. It can be learned from 

FIG. 5 that, although UE 2 sends the PUCCH in the slot X in the slot disabled frequency hopping 

transmission mode, UE 2 sends the first part of the PUCCH based on the base sequence m0, and 

sends the second part of the PUCCH based on the base sequence m1. That is, both UE 1 and UE 

2 send the PUCCHs on the first time domain resource based on the base sequence m0, and both 
5 

UE 1 and UE 2 send the PUCCHs on the second time domain resource based on the base sequence 

m1. Therefore, interference of UE 1 and UE 2 on PUCCH receiving or PUCCH sending can be 

reduced, and deterioration of PUCCH transmission performance of UE 1 and UE 2 can be avoided 

as much as possible. 

[00124] PUCCHs sent by different terminal devices may occupy a same time domain resource, 10 

or may occupy different time domain resources. When sending the PUCCH in the disabled intra-

slot frequency hopping transmission mode, the terminal device may determine a position of the 

first time domain resource and a position of the second time domain resource, to ensure that the 

PUCCHs sent by different terminal devices sharing a same time-frequency resource are orthogonal. 

A center of a time domain resource occupied by the PUCCH that is transmitted through disabled 15 

intra-slot frequency hopping may be the same as or may be different from a center of a time domain 

resource occupied by the PUCCH that is transmitted through intra-slot frequency hopping. For 

different scenarios, the terminal device determines the position of the first time domain resource 

and the position of the second time domain resource in different manners. 

[00125] In a first scenario: The center of the time domain resource occupied by the PUCCH 20 

that is transmitted through disabled intra-slot frequency hopping is the same as the center of the 

time domain resource occupied by the PUCCH that is transmitted through intra-slot frequency 

hopping. In this scenario, the terminal device may determine the position of the first time domain 

resource and the position of the second time domain resource in the following two manners. 

[00126] In a first determining manner, it may be predefined that a time domain resource (namely, 25 

the first time domain resource) on which the first part of the PUCCH that is transmitted through 

disabled intra-slot frequency hopping is located corresponds to an ith hop of the PUCCH that is 

transmitted through intra-slot frequency hopping, and it may be predefined that a time domain 

resource (namely, the second time domain resource) on which the second part of the PUCCH that 

is transmitted through disabled intra-slot frequency hopping is located corresponds to an (i+1)th30 

hop of the PUCCH that is transmitted through intra-slot frequency hopping. In other words, 

definitions of positions of time domain resources of the first part and the second part of the PUCCH 

that is transmitted through disabled intra-slot frequency hopping may reuse definitions of positions 

of time domain resources of the ith hop and the (i+1)th hop of the PUCCH that is transmitted through 

intra-slot frequency hopping. For example, if a time domain resource of a first hop of the PUCCH 35 
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of intra-slot frequency hopping is first consecutive  2PUCCH
symbN   symbols, and a time domain 

resource of a second hop of the PUCCH of intra-slot frequency hopping is last consecutive 

(𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝐶𝐶𝐻–  2PUCCH

symbN ) symbols, the time domain resource of the first part of the PUCCH that is 

transmitted through disabled intra-slot frequency hopping is also the first consecutive  2PUCCH
symbN

symbols, and the time domain resource of the first part of the PUCCH that is transmitted through 5 

disabled intra-slot frequency hopping is also first consecutive (𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝐶𝐶𝐻 –  2PUCCH

symbN  ) symbols, 

where 𝑁𝑠𝑦𝑚𝑏
𝑃𝑈𝐶𝐶𝐻 is a quantity of time domain symbols of the PUCCH. 

[00127] In a possible scenario, the center of the time domain resource occupied by the PUCCH 

that is transmitted through disabled intra-slot frequency hopping is the same as the center of the 

time domain resource occupied by the PUCCH that is transmitted through intra-slot frequency 10 

hopping. In this scenario, without a need of an indication from a network device, the terminal 

device determines, as the first time domain resource, the time domain resource occupied by the ith

hop of the PUCCH that is transmitted through intra-slot frequency hopping, and determines the 

position of the time domain resource of the (i+1)th hop of the PUCCH that is transmitted through 

intra-slot frequency hopping. Therefore, signaling overheads are saved. 15 

[00128] For example, refer to FIG. 6. (a) in FIG. 6 shows that UE 1 sends PUCCH 1 in an intra-

slot frequency hopping transmission mode in a slot X, and (b) in FIG. 6 shows that UE 2 sends 

PUCCH 2 in a disabled intra-slot frequency hopping transmission mode in the slot X. Both 

PUCCH 1 and PUCCH 2 occupy 14 symbols (namely, symbols 0 to 13), and a center of a time 

domain resource occupied by PUCCH 1 is the same as a center of a time domain resource occupied 20 

by PUCCH 2. In (a) in FIG. 6, a time domain resource occupied by an ith hop of PUCCH 1 is 

symbols 0 to 6, and a time domain resource occupied by an (i+1)th hop of PUCCH 1 is symbols 7 

to 13. UE 2 may determine that the first time domain resource is symbols 0 to 6, and the second 

time domain resource is symbols 7 to 13. 

[00129] In a second determining manner, the network device may indicate, via signaling, the 25 

first time domain resource and/or the second time domain resource. For example, the network 

device may send first indication information to the terminal device. Correspondingly, the terminal 

device may receive the first indication information from the network device, and the first indication 

information may indicate the first time domain resource and/or the second time domain resource. 

[00130] In an example, the first indication information may include a first index and a first 30 

value, the first index is an index of a start symbol included in the first time domain resource, and 

the first value is a number of symbols included in the first time domain resource. Because a total 

number of symbols corresponding to the first time domain resource and the second time domain 
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resource, namely, the number L of symbols occupied by the PUCCH, is known, the terminal device 

may determine the second time domain resource in addition to the first time domain resource based 

on the first index and the first value. Similarly, the first indication information may also indicate a 

second index and a second value. The second index is an index of a start symbol included in the 

second time domain resource, and the second value is a number of symbols included in the second 5 

time domain resource. The terminal device may also determine the first time domain resource and 

the second time domain resource based on the first indication information. 

[00131] In another example, the first indication information may include indexes of all symbols 

included in the first time domain resource, and the terminal device may determine, based on the 

first indication information, the symbols in which the first time domain resource is located, that is, 10 

determine the position of the first time domain resource, so as to determine the position of the 

second time domain resource. Similarly, the first indication information may also include indexes 

of all symbols included in the second time domain resource. Similarly, the terminal device may 

determine the first time domain resource and the second time domain resource based on the first 

indication information. 15 

[00132] In a second scenario: The center of the time domain resource occupied by the PUCCH 

that is transmitted through disabled intra-slot frequency hopping is different from the center of the 

time domain resource occupied by the PUCCH that is transmitted through intra-slot frequency 

hopping. In this scenario, the terminal device may determine the first time domain resource and 

the second time domain resource in the foregoing second determining manner, to avoid, as much 20 

as possible, a case in which the first time domain resource and the second time domain resource 

that are determined in the first determining manner correspond to more than one base sequence on 

some symbols, and consequently PUCCHs transmitted on these symbols are not orthogonal. 

[00133] For example, refer to FIG. 7. (a) in FIG. 7 shows that UE 1 sends a PUCCH 1 in an 

intra-slot frequency hopping transmission mode in a slot X, and (b) in FIG. 7 shows that UE 2 25 

sends PUCCH 2 in a disabled intra-slot frequency hopping transmission mode in the slot X. A 

center of a time domain resource occupied by PUCCH 1 is different from a center of a time domain 

resource occupied by PUCCH 2. For example, PUCCH 1 occupies 14 symbols (namely, symbols 

0 to 13), and the center of the time domain resource occupied by PUCCH 1 is a position adjacent 

to the symbol 6 and the symbol 7. PUCCH 2 occupies 10 symbols (namely, symbols 4 to 13), and 30 

the center of the time domain resource occupied by PUCCH 2 is a position adjacent to the symbol 

8 and the symbol 9. In (a) in FIG. 7, a time domain resource occupied by an ith hop of PUCCH 1 

is symbols 0 to 6, and a time domain resource occupied by an (i+1)th hop of PUCCH 2 is symbols 

7 to 13. To ensure that PUCCH 1 and PUCCH 2 that are sent on the symbols 4 to 13 are orthogonal, 

the first indication information may indicate that the first time domain resource is the symbols 4 35 
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to 6, and the second time domain resource is the symbols 7 to 13. 

[00134] Particularly, lengths of PUCCHs sent by different terminal devices may be different. 

For example, a first PUCCH sent by a first terminal device occupies L1 consecutive symbols, a 

second PUCCH sent by a second terminal device occupies L2 symbols, and L2 is less than L1. If 

the first terminal device sends the first PUCCH in an intra-slot frequency hopping transmission 5 

mode, and the second terminal device sends the second PUCCH in a disabled intra-slot frequency 

hopping transmission mode, the L2 symbols may correspond to L2 symbols occupied by an ith hop 

of the first PUCCH. In this case, the second terminal device sends the second PUCCH based on a 

base sequence that is for sending the ith of the first PUCCH, so that the first PUCCH and the second 

PUCCH 2 can be orthogonal. Therefore, when the symbols occupied by the first PUCCH sent in 10 

the disabled intra-slot frequency hopping transmission mode are located at the symbols occupied 

by the ith hop of the second PUCCH sent in the intra-slot frequency hopping transmission mode, a 

base sequence that is for sending the first PUCCH is the same as the base sequence that is for 

sending the ith hop of the second PUCCH. 

[00135] For example, PUCCH 1 sent by UE 1 occupies the L1 consecutive symbols, PUCCH 15 

2 sent by UE 2 occupies the L2 symbols, and L2 is less than L1. If UE 1 sends PUCCH 1 in the 

intra-slot frequency hopping transmission mode, and UE 2 sends PUCCH 2 in the disabled intra-

slot frequency hopping transmission mode, the L2 symbols may correspond to L2 symbols 

occupied by the ith hop of PUCCH 1. In this case, UE 2 may determine the first base sequence, and 

sends PUCCH 2 on the first time domain resource based on the first base sequence. It may be 20 

understood that the first base sequence is the same as a base sequence that is for sending the ith

hop of PUCCH 1, so that PUCCH 1 and PUCCH 2 can be orthogonal. The network device may 

determine the first base sequence, receive PUCCH 2 on the first time domain resource based on 

the first base sequence, receive the ith hop of PUCCH 1 based on the first base sequence, and 

receive the (i+1)th hop of PUCCH 1 based on the second base sequence. 25 

[00136] For example, refer to FIG. 8. (a) in FIG. 8 shows that UE 1 sends PUCCH 1 in an intra-

slot frequency hopping transmission mode in a slot X, and (b) in FIG. 8 shows that UE 2 sends 

PUCCH 2 in a disabled intra-slot frequency hopping transmission mode in the slot X. PUCCH 1 

occupies 14 symbols (namely, symbols 0 to 13), an ith hop of PUCCH 1 occupies symbols 0 to 6, 

and an (i+1)th hop of PUCCH 1 occupies symbols 7 to 13. The ith hop of PUCCH 1 is sent based 30 

on a sequence m0, and the (i+1)th hop of PUCCH 1 is determined based on a sequence m1. PUCCH 

2 occupies four symbols (namely, symbols 10 to 13). Because the symbols occupied by PUCCH 2 

are located in the symbols occupied by the (i+1)th hop of PUCCH 1, UE2 may determine to send 

PUCCH 2 based on the sequence m1. 

[00137] For another example, refer to FIG. 9. (a) in FIG. 9 shows that UE 1 sends PUCCH 1 in 35 
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an intra-slot frequency hopping transmission mode in a slot X, and (b) in FIG. 9 shows that UE 2 

sends PUCCH 2 in a disabled intra-slot frequency hopping transmission mode in the slot X. 

PUCCH 1 occupies 14 symbols (namely, symbols 0 to 13), an ith hop of PUCCH 1 occupies 

symbols 0 to 6, and an (i+1)th hop of PUCCH 1 occupies symbols 7 to 13. The ith hop of PUCCH 

1 is sent based on a sequence m0, and the (i+1)th hop of PUCCH 1 is determined based on a 5 

sequence m1. PUCCH 2 occupies four symbols (namely, symbols 0 to 3). Because the symbols 

occupied by PUCCH 2 are located in the symbols occupied by the ith hop of PUCCH 1, UE2 may 

determine to send PUCCH 2 based on the sequence m0. 

[00138] When the terminal device transmits the PUCCH in the disabled intra-slot frequency 

hopping mode, the terminal device transmits the PUCCH based on the first base sequence and the 10 

second base sequence, which may be predefined, or may be indicated by the network device via 

signaling. 

[00139] S402: The network device sends third indication information to the terminal device, 

and correspondingly, the terminal device receives the third indication information from the 

network device, where the third indication information indicates to send the PUCCH in the 15 

disabled frequency hopping transmission mode in the first time unit, and the first time unit is, for 

example, a slot. 

[00140] The network device may indicate, via signaling, a transmission mode used by the 

terminal device to send the PUCCH. For example, it may be predefined or preconfigured that the 

first-type terminal device sends the PUCCH in the intra-slot frequency hopping transmission mode 20 

on a common PUCCH resource. For the second-type terminal device, to avoid PUCCH uplink 

resource fragmentation, it may be predefined that the second-type terminal device sends the 

PUCCH in the disabled intra-slot frequency hopping transmission mode, or the network device 

may indicate, based on the third indication information, the second-type terminal device to send 

the PUCCH in the disabled intra-slot frequency hopping transmission mode. If the network device 25 

indicates, based on the third indication information, the second-type terminal device to send the 

PUCCH in the disabled intra-slot frequency hopping transmission mode, the second-type terminal 

device may determine the first base sequence and the second base sequence before sending the 

PUCCH. Alternatively, the network device may indicate the first-type terminal device to send the 

PUCCH on a common PUCCH resource (or a dedicated PUCCH resource) in the disabled intra-30 

slot frequency hopping transmission mode, or the network device may indicate the second-type 

terminal device to send the PUCCH on the common PUCCH resource (or the dedicated PUCCH 

resource) in the intra-slot frequency hopping transmission mode. In this case, the first-type 

terminal device may determine the first base sequence and the second base sequence based on the 

indication of the network device. 35 
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[00141] A specific implementation in which the network device indicates the terminal device 

to send the PUCCH in the disabled intra-slot frequency hopping transmission mode is not limited 

in embodiments of this application. In an example, the third indication information may occupy 

one or more bits, and different bit statuses correspond to different PUCCH transmission modes, 

for example, a transmission mode such as disabled intra-slot frequency hopping, intra-slot 5 

frequency hopping, inter-slot frequency hopping, or disabled intra-slot frequency hopping. If the 

third indication information indicates the terminal device to send the PUCCH in the disabled intra-

slot frequency hopping transmission mode, the network device may further indicate the terminal 

device to send the PUCCH by using two base sequences or not. For example, for the common 

PUCCH resource (where the slot X is used as an example), UE 1 sends a PUCCH in the slot X in 10 

the disabled intra-slot frequency hopping transmission mode, and UE 2 also sends a PUCCH in 

the slot X. If UE 1 is the first-type terminal device, and UE 2 is the second-type terminal device, 

the network device may indicate, based on the third indication information, UE 2 to send the 

PUCCH in the slot X through disabled intra-slot frequency hopping transmission. The PUCCH 

may be sent in the disabled intra-slot frequency hopping transmission mode based on one base 15 

sequence. Therefore, in embodiments of this application, the network device may alternatively 

indicate UE 2 to send the PUCCH in the disabled intra-slot frequency hopping transmission mode 

based on two base sequences. Particularly, if a time domain resource occupied by the PUCCH sent 

by UE 2 is located in a time domain resource occupied by an ith hop of the PUCCH sent by UE 1, 

the network device may indicate UE 2 to send the PUCCH in the disabled intra-slot frequency 20 

hopping transmission mode based on one base sequence. 

[00142] In another example, the third indication information may be configuration information 

of the intra-slot frequency hopping transmission mode, in other words, indicate the terminal device 

to send the PUCCH in the intra-slot frequency hopping transmission mode or not. If the third 

indication information indicates the terminal device to send the PUCCH in the intra-slot frequency 25 

hopping transmission mode, the third indication information indicates that frequency domain 

resources of two hops of the PUCCH in the slot are different. If the third indication information 

indicates the terminal device to send the PUCCH in the disabled intra-slot frequency hopping 

transmission mode, the third indication information indicates that frequency domain resources of 

two hops of the PUCCH in the slot are the same. For example, for the ith hop and an (i+1)th hop of 30 

the PUCCH, the third indication information further indicates, based on 1-bit information, that a 

frequency domain resource of the ith hop is the same as a frequency domain resource of the (i+1)th

hop, to indicate the terminal device to send the PUCCH in the disabled intra-slot frequency 

hopping transmission mode. Alternatively, the third indication information further indicates a PRB 

position of the ith hop or a PRB position of the (i+1)th hop. In this case, the terminal device may 35 
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consider, by default based on the third indication information, that the frequency domain resource 

of the ith hop is the same as the frequency domain resource of the (i+1)th hop. Although the third 

indication information indicates an intra-slot frequency hopping configuration, the frequency 

domain resource of the ith hop is the same as the frequency domain resource of the (i+1)th hop, and 

the terminal device still sends the PUCCH in the disabled intra-slot frequency hopping 5 

transmission mode. For example, the terminal device determines, based on the third indication 

information, to send the PUCCH in the disabled intra-slot frequency hopping transmission mode. 

[00143] It should be noted that, because transmission modes in which the first-type terminal 

device and the second-type terminal device send the PUCCHs on the common PUCCH resource 

may be predefined, S402 is not a mandatory step, that is, is an optional step. Therefore, S402 is 10 

shown by using a dashed line in FIG. 4. 

[00144] A frequency domain resource corresponding to the PUCCH sent in the disabled intra-

slot frequency hopping transmission mode may be the same as or different from a frequency 

domain resource corresponding to the PUCCH sent in the intra-slot frequency hopping 

transmission mode. 15 

[00145] For example, for the common PUCCH resource, it may be specified that a frequency 

domain resource of a common PUCCH resource set used by the first-type terminal device is 

different from a frequency domain resource of a common PUCCH resource set used by the second-

type terminal device, to ensure that the PUCCH sent in the disabled intra-slot frequency hopping 

transmission mode and the PUCCH sent in the intra-slot frequency hopping transmission mode do 20 

not interfere with each other and can be orthogonal to each other. 

[00146] For another example, for the common PUCCH resource, it may be specified that a 

frequency domain resource of a common PUCCH resource set used by the first-type terminal 

device are partially or completely the same as a frequency domain resource of a common PUCCH 

resource set used by the second-type terminal device. In this case, PUCCH resources in which the 25 

overlapping frequency domain resources are located may be further divided into PUCCH resources 

used by the first-type terminal device and the second-type terminal device. For example, the 

PUCCH resources in which the overlapping frequency domain resources are located may be 

divided into a first resource set and a second resource set. The first resource set is dedicated to the 

first-type terminal device, and the second resource set is dedicated to the second-type terminal 30 

device. For example, the common PUCCH resource set may include 16 PUCCH resources, and 

occupies 16/Ncs in total. Ncs is a quantity of cyclic shifts supported on one RB, and depends on a 

configuration of the common PUCCH resource set. As shown in FIG. 10, it is assumed that Ncs=2, 

the common PUCCH resource set occupies eight PRBs in total, and numbers of the eight PRBs 

are 0 to 3 and 269 to 272. The PRB and/or the PRB 269 may be determined as the second resource 35 
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set, and a PRB other than the PRB and/or the PRB 269 may be determined as the first resource set. 

It should be noted that the first resource set and the second resource set may be predefined, or may 

be indicated by the network device. For example, the PUCCH resources in which the overlapping 

frequency domain resources are located may be divided into the first resource set and the second 

resource set according to a preset rule. The example in FIG. 10 is still used. In a sequence of 5 

numbers, S PRBs in ascending order of numbers are determined as the first resource set, and R 

PRBs in descending order of numbers are determined as the second resource set. If the network 

device indicates the first resource set or the second resource set, the second-type terminal device 

uses the second resource set, and the second resource set cannot be used by the first-type terminal 

device. 10 

[00147] Considering that a capacity of the common PUCCH resource is limited, to avoid 

affecting a capacity of the common PUCCH resource of the first-type terminal, a new set of initial 

CS indexes may be introduced for the common PUCCH resource in embodiments of this 

application. For example, when an existing set of initial CS indexes is {0, 3, 6, 9}, set of initial CS 

indexes used by the second-type terminal device is a value other than {0, 3, 6, 9}, and may be {1, 15 

2, 4, 5, 7, 8, 10, 11}, for example, {1, 4, 7, 10}. For example, Table. 5 shows a transmission 

configuration of a PUCCH resource according to an embodiment of this application. 

Table 5 

Index PUCCH 

format 

First 

symbol 

Number of 

symbols 

PRB 

offset 

Set of initial CS 

indexes 

0 0 12 2 0 {6, 9} 

1 0 12 2 0 {2, 6, 12} 

2 0 12 2 3 {2, 6, 12} 

3 1 10 4 0 {3, 9} 

4 1 10 4 0 {1, 4, 7, 11} 

5 1 10 4 2 {1, 4, 7, 11} 

6 1 10 4 4 {1, 4, 7, 11} 

7 1 4 10 0 {3, 9} 

8 1 4 10 0 {1, 4, 7, 11} 

9 1 4 10 2 {1, 4, 7, 11} 

10 1 4 10 4 {1, 4, 7, 11} 

11 1 0 14 0 {3, 9} 

12 1 0 14 0 {1, 4, 7, 11} 
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13 1 0 14 2 {1, 4, 7, 11} 

14 1 0 14 4 {1, 4, 7, 11} 

15 1 0 14 {1, 4, 7, 11} 

[00148] In addition, an index of a superposition orthogonal code of an existing common 

PUCCH resource set is 0, that is, a column of "i=0" in Table 6. In embodiments of this application, 

the common PUCCH resource set of the second-type terminal device may use a superposition 

orthogonal code whose index number is not 0. For example, a value of i is one or more in {1, 2, 3, 5 

4, 5, 6}, in other words, more superposition orthogonal codes are used. In this way, a PUCCH 

capacity can be extended, to enable more users to transmit PUCCHs on one time-frequency 

resource. 

Table 6 

PUCCH,1
SF,mN 



0i 1i 2i 3i 4i 5i 6i

1 [0] - - - - - - 

2 [0 0] [0 1] - - - - - 

3 [0 0 0] [0 1 2] [0 2 1] - - - - 

4 [0 0 0 0] [0 2 0 2] [0 0 2 2] [0 2 2 0] - - - 

5 [0 0 0 0 0] [0 1 2 3 

4] 

[0 2 4 1 

3] 

[0 3 1 4 2] [0 4 3 2 1] - - 

6 [0 0 0 0 0 

0] 

[0 1 2 3 

4 5] 

[0 2 4 0 

2 4] 

[0 3 0 3 0 

3] 

[0 4 2 0 4 

2] 

[0 5 4 3 2 

1] 

7 [0 0 0 0 0 

0 0] 

[0 1 2 3 

4 5 6] 

[0 2 4 6 

1 3 5] 

[0 3 6 2 5 1 

4] 

[0 4 1 5 2 

6 3] 

[0 5 3 1 6 

4 2] 

[0 6 5 4 

3 2 1] 

10 
[00149] S403: The terminal device sends the first part of the PUCCH to the network device on 

the first time domain resource based on the first base sequence, and sends the second part of the 

PUCCH to the network device on the second time domain resource based on the second base 

sequence. Correspondingly, the network device receives the first part of the PUCCH on the first 

time domain resource based on the first base sequence, and receives the second part of the PUCCH 15 

on the second time domain resource based on the second base sequence. 

[00150] After determining the first base sequence and the second base sequence, the terminal 

device sends the first part of the PUCCH to the network device on the first time domain resource 

based on the first base sequence, and sends the second part of the PUCCH to the network device 

 4size
BWPN
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on the second time domain resource based on the second base sequence. In this way, even if UE 1 

sends the PUCCH in the intra-slot frequency hopping transmission mode and UE 2 sends the 

PUCCH in the disabled intra-slot frequency hopping transmission mode on a same time-frequency 

resource, because UE 2 sends the PUCCH by using the first base sequence and the second base 

sequence, the different PUCCHs sent on the time-frequency resource may be orthogonal. For 5 

example, the first base sequence is the same as the base sequence corresponding to the ith hop of 

the PUCCH that is transmitted through intra-slot frequency hopping, and the second base sequence 

is the same as the base sequence corresponding to the (i+1)th hop of the PUCCH that is transmitted 

through intra-slot frequency hopping. UE 1 and UE 2 respectively transmit the PUCCH by using 

sequences generated based on different cyclic shifts of a same base sequence, which can ensure 10 

that the PUCCH transmitted by UE 1 is orthogonal to the PUCCH transmitted by UE 2, and avoid 

mutual interference between the PUCCH transmitted by UE 1 and the PUCCH transmitted by UE 

2. 

[00151] The foregoing mainly describes how to determine a to-be-used base sequence when the 

first-type terminal device and the second-type terminal device coexist and the first-type terminal 15 

device or the second-type terminal device sends the PUCCH. The following describes how to 

determine a frequency domain resource to be occupied by the PUCCH when the first-type terminal 

device or the second-type terminal device sends the PUCCH. 

[00152] It may be understood that the terminal device may send HARQ-ACK feedback 

information for a random access message 4 by using a PUCCH resource in the common PUCCH 20 

resource set. For PUCCH transmission in the PUCCH resource set, intra-slot frequency hopping 

transmission is performed by default in specifications, to resist frequency selective fading of a 

radio channel, obtain a frequency diversity gain, and improve PUCCH transmission performance. 

The protocol specifies a sent PUCCH resource and a PRB position at which the PUCCH resource 

is located. The terminal device determines the PUCCH resource according to the protocol 25 

specification, and sends the PUCCH on a PRB corresponding to the determined PUCCH resource. 

[00153] For example, the PUCCH is sent in the intra-slot frequency hopping transmission mode. 

Current specifications are as follows. 

[00154] (1) A PUCCH resource meets: , where , 𝑁𝐶𝐸𝐸

is a total quantity of control channel elements (control channel elements, CCEs) included in a 30 

CORESET of a received PDCCH, 𝑛𝐶𝐸𝐸,0 is an index of a 1st CCE of the received PDCCH, and 

𝛥𝑃𝑅𝐼 is a value indicated by a PUCCH resource indication field in DCI. 

[00155] (2) The PRB position for PUCCH transmission meets the following conditions. 

[00156] If  , a PRB position of a PUCCH in an ith hop satisfies 

PRI
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0CCE,
PUCCH 2

2
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 , and a PRB position of a PUCCH in an (i+1)th hop satisfies 

. If , a PRB position of a PUCCH in an ith hop satisfies 

, and a PRB position of a PUCCH in an (i+1)th hop satisfies 

. 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒  is a size (a quantity of PRBs) of an uplink BWP, and values of 

𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡 and 𝑁𝐶𝑆 are determined based on the configuration of the current common PUCCH 5 

resource set. 

[00157] In other words, the PRB position of the PUCCH may be determined in the following 

two manners, for example, in a first manner, determined based on ; and 

in a second manner, determined based on . 

[00158] It may be understood that, in a scenario in which the first-type terminal device and the 10 

second-type terminal device coexist, the first-type terminal device sends the PUCCH in the intra-

slot frequency hopping transmission mode, and the second-type terminal device uses the disabled 

intra-slot frequency hopping transmission mode. As shown in FIG. 11, if a frequency domain 

resource corresponding to the PUCCH sent by the second-type terminal device is not calculated 

from a lowest frequency position or a highest frequency position of a carrier bandwidth, uplink 15 

resource fragmentation still exists, causing a relatively low uplink transmission rate. It may be 

understood that, (a) in FIG. 11 indicates that the frequency domain resource corresponding to the 

PUCCH is not calculated from the lowest frequency of the carrier bandwidth, and (b) in FIG. 11 

indicates that the PUCCH is not calculated from the highest frequency position of the carrier 

bandwidth. To avoid uplink resource fragmentation as much as possible, the frequency domain 20 

resource corresponding to the PUCCH sent by the second-type terminal device is calculated from 

the lowest frequency position or the highest frequency position of the carrier bandwidth. Therefore, 

in embodiments of this application, the PRB position of the PUCCH that is sent in the disabled 

intra-slot frequency hopping transmission mode may be specified. 

[00159] Example 1: A protocol may specify or preconfigure that the PRB position of the 25 

PUCCH that is sent in the disabled intra-slot frequency hopping transmission mode is determined 

in the foregoing first manner or second manner. For example, it may be predefined that the PRB 

position of the PUCCH that is sent in the disabled intra-slot frequency hopping transmission mode 

is determined in the first manner. 

[00160] Example 2: The network device may indicate, via signaling, that the PRB position of 30 

the PUCCH sent in the disabled intra-slot frequency hopping transmission mode is determined in 

the foregoing first manner or second manner. For example, the network device may send second 

indication information to the terminal device, and the second indication information may indicate 

the first manner or the second manner. For example, the second indication information may include 

 CSPUCCH
offset
BWP NrRB 

 CSPUCCH
offset
BWP

size
BWP 1 NrRBN    18PUCCH r

  CSPUCCH
offset
BWP
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information whose length is 1 bit, one state of the 1 bit corresponds to the first manner, and the 

other state of the 1 bit corresponds to the second manner. It may be understood that the second 

indication information may be carried in a SIB, RRC signaling, or DCI, and the DCI may be DCI 

for scheduling a Msg4 or a MsgB. Particularly, if the network device configures a plurality of 

BWPs, a PUCCH resource is configured for each of the plurality of BWPs. The network device 5 

may separately indicate a manner of determining a PRB position of a PUCCH resource on each of 

the plurality of BWPs. 

[00161] Optionally, as shown in FIG. 12, if the BWP configured with the PUCCH resource is 

located at a low frequency position of the carrier bandwidth, for example, center frequency of the 

BWP is lower than center frequency of the carrier bandwidth, the second indication information 10 

indicates the first manner. If the BWP configured with the PUCCH resource is located at a high 

frequency position of the carrier bandwidth, for example, center frequency of the BWP is higher 

than center frequency of the carrier bandwidth, the second indication information indicates the 

second manner. It should be noted that, if the network device does not send the second indication 

information, the terminal device may determine, by default in the first manner, the PRB position 15 

corresponding to the PUCCH resource. It can be learned from (a) in FIG. 12 that, in the first manner, 

the frequency domain resource corresponding to the PUCCH may be calculated from the lowest 

frequency of the carrier bandwidth, and from (b) in FIG. 12 that, in the first manner, the frequency 

domain resource corresponding to the PUCCH may be calculated from the highest frequency 

position of the carrier bandwidth. 20 

[00162] Example 3: The terminal device and the network device may determine a PRB position 

of a PUCCH resource based on a position of a BWP configured with the PUCCH resource. For 

example, still refer to FIG. 12. If the BWP configured with the PUCCH resource is located at a 

low frequency position of the carrier bandwidth, for example, center frequency of the BWP is 

lower than center frequency of the carrier bandwidth, the terminal device and the network device 25 

determine the PRB position of the PUCCH resource in the first manner. If the BWP configured 

with the PUCCH resource is located at a high frequency position of the carrier bandwidth, for 

example, center frequency of the BWP is higher than center frequency of the carrier bandwidth, 

the terminal device and the network device determine the PRB position of the PUCCH resource 

in the second manner. 30 

[00163] It should be noted that the method for determining the PRB position of the PUCCH 

resource provided in embodiments of this application may be combined with the procedure shown 

in FIG. 4. 

[00164] It may be understood that an NR system supports the network device in sending SSBs 

on a plurality of beams. For example, in a frequency range (frequency range, FR) 1, the network 35 



40 

device may support a maximum of eight SSBs, in other words, the network device may send eight 

SSBs to the terminal device. After receiving a plurality of SSBs from the network device, the 

terminal device may select one from the plurality of SSBs, and send a preamble (preamble) based 

on a beam of the SSB. Currently, a mapping relationship between an SSB and an RO is specified. 

The network device may determine, based on the preamble sent by the terminal device and the RO, 5 

an SSB beam selected by the terminal device to send the preamble. 

[00165] The mapping relationship between the SSB and the RO is configured by the network 

device based on a higher-layer parameter, and the higher-layer parameter mainly includes "msg1-

FDM" and "ssb-perRACH-OccasionAndCB-PreamblesPerSSB". The parameter msg1-FDM 

mainly defines: There are a plurality of ROs on a frequency domain resource, for example, there 10 

are P ROs, where P is an integer greater than or equal to 1, for example, {1, 2, 4, 8}. The parameter 

ssb-perRACH-OccasionAndCB-PreamblesPerSSB mainly defines: N SSBs are mapped (which 

may also be considered as associated) to one RO, and R preambles are mapped to one SSB. For 

example, when N is less than 1, one SSB is mapped to 1/N ROs; or when N is greater than 1, N 

SSBs are mapped to one RO (or it may be considered that one SSB is mapped to 1/N ROs). For 15 

example, when N=1/2, one SSB is mapped to two ROs; and when N=2, two SSBs are mapped to 

one RO. In other words, one SSB may be mapped to one or more ROs, and one RO may also be 

mapped to one or more SSBs. Each SSB is mapped to R consecutive preambles on an RO to which 

the SSB is mapped. If a plurality of SSBs are mapped to one RO, a start index (sequence number) 

of a preamble associated with each SSB is 𝑛 ⋅ 𝑁𝑝𝑟𝑒𝑎𝑚𝑏𝑙𝑒
𝑡𝑜𝑡𝑎𝑙 𝑁⁄ , where n is a relative sequence number 20 

of the SSB in the plurality of SSBs sent by the network device, and 𝑁𝑝𝑟𝑒𝑎𝑚𝑏𝑙𝑒
𝑡𝑜𝑡𝑎𝑙  is a maximum 

quantity of preambles multiplexed on each RO. 

[00166] Currently, it is specified that the SSBs may be mapped to the ROs in the following 

order: first, mapping in an ascending order of preamble sequence numbers in an RO; second, 

mapping in an ascending order of frequency resource indexes of frequency-multiplexed ROs 25 

(which mean one or more ROs in this specification); third, mapping in an ascending order of time 

domain resource indexes of time-division multiplexed ROs in a PRACH slot; and finally, mapping 

in an ascending order of PRACH slot indexes. 

[00167] Currently, it is specified that a maximum of eight ROs can be multiplexed in frequency 

domain, all the ROs that can be multiplexed is to be located in a BWP configured for the terminal 30 

device, and a bandwidth of the BWP does not include a maximum bandwidth of the terminal device. 

For the second-type terminal device, a bandwidth of a configured BWP is relatively small. 

Therefore, there are few ROs that can be used by the second-type terminal device. Consequently, 

access performance of the second-type terminal device is relatively low, and the second-type 

terminal device even cannot access a network. 35 
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[00168] Therefore, in embodiments of this application, the network device may configure a 

plurality of BWPs for the terminal device, an RO is configured for each of the plurality of BWPs, 

and all ROs in the plurality of BWPs may be jointly associated with SSBs. The terminal device 

may select, based on a selected SSB, an RO corresponding to the SSB, and select a BWP 

corresponding to the RO, to initiate random access or perform data transmission. Optionally, the 5 

plurality of BWPs are consecutive or non-consecutive in frequency domain, and a plurality of ROs 

configured on the plurality of BWPs may be consecutive or non-consecutive in frequency domain. 

For example, the plurality of BWPs may be configured on two sides of the carrier bandwidth. The 

plurality of BWPs may be initial uplink BWPs, or may be user-specific uplink BWPs. 

[00169] The RO configured on each of the plurality of BWPs may be a dedicated RO configured 10 

for the second-type terminal device, or may be an RO multiplexed by the first-type terminal device 

and the second-type terminal device. 

[00170] The SSB may be a cell-defining SSB (cell-defining SSB, CD-SSB), or may be a non-

cell-defining SSB (NCD-SSB). The CD-SSB may be understood as an SSB associated with a SIB 

1, and the NCD-SSB may be understood as an SSB not associated with the SIB 1. If the network 15 

device does not configure the NCD-SSB, the SSB associated with the RO is a CD-SSB by default. 

If the network device configures the NCD-SSB, the SSB associated with the RO may be a CD-

SSB or an NCD-SSB. In this case, the network device may indicate, via signaling, that the SSB 

associated with the RO is the CD-SSB or the NCD-SSB. It may be understood that, the CD-SSB 

is on a synchronous raster (synchronization raster), and the NCD-SSB may be on a synchronous 20 

raster or may not be on the synchronous raster. 

[00171] For an SSB, the SSB is a CD-SSB for the first-type terminal device, and the SSB is an 

NCD-SSB for the second-type terminal device. Alternatively, the SSB is an NCD-SSB for the first-

type terminal device, and the SSB is a CD-SSB for the second-type terminal device. If both the 

CD-SSB and the NCD-SSB are configured in a cell or carrier, the CD-SSB and the NCD-SSB that 25 

have a same SSB index are quasi co-located or have a quasi co-location relationship. If a plurality 

of NCD-SSBs are configured in a cell or a carrier, the plurality of NCD-SSBs may be separately 

located in a plurality of BWPs, and SSB indexes included in the plurality of NCD-SSBs may be 

the same or different. For example, a first NCD-SSB and a second NCD-SSB are configured in a 

cell or a carrier. The first NCD-SSB may include SSB#0 to SSB#3, and the second NCD-SSB may 30 

include SSB#4 to SSB#7. Alternatively, the first NCD-SSB may include SSB#0 to SSB#7, and the 

second NCD-SSB may include SSB#0 to SSB#7. 

[00172] In embodiments of this application, the SSBs may be mapped to the ROs that are on 

the plurality of BWPs in the following order: first, mapping in an ascending order of preamble 

sequence numbers in an RO; second, mapping in an ascending order of frequency resource indexes 35 
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of frequency-multiplexed ROs; third, mapping in an ascending (or descending) order of BWP 

sequence numbers or in a BWP sequence indicated by the network device; fourth, mapping in an 

ascending order of time domain resource indexes of time-division multiplexed ROs in a PRACH 

slot; and finally, mapping in an ascending order of PRACH slot indexes.

[00173] For ease of understanding, the following describes, with reference to the accompanying 5 

drawings, how the SSBs are mapped to the ROs that are on the plurality of BWPs. The following 

uses an example in which the network device configures two uplink BWPs (for example, referred 

to as a first uplink BWP and a second uplink BWP) for the second-type terminal device. A plurality 

of ROs configured for the first uplink BWP are referred to as a first RO set, and a plurality of ROs 

configured for the second uplink BWP are referred to as a second RO set. The ROs on the plurality 10 

of BWPs may be jointly numbered, so as to reduce RAR-RANTI conflicts of random access 

responses (random access responses, RARs) corresponding to a plurality of ROs. The ROs on the 

plurality of BWPs may also be independently numbered, to reduce complexity of RO numbering. 

Through joint numbering and independent numbering of the ROs on the plurality of BWPs, 

specific implementation forms of the ROs to which the SSBs are mapped and that are on the 15 

plurality of BWPs are also different. The following uses a plurality of examples for description. 

The following uses an example in which the first RO set includes four ROs, the second RO set 

includes four ROs, and SSBs are numbered from 0 to 7, in other words, eight SSBs are SSB#0 to 

SSB#7. 

[00174] Example 1: Both the first RO set and the second RO set are RO sets that are configured 20 

by the network device for the second-type terminal device and that are dedicated to the second-

type terminal device. The four ROs included in the first RO set may be in one-to-one mapping 

with SSB#0 to SSB#3, and the four ROs included in the second RO set may be in one-to-one 

mapping with SSB#4 to SSB#7. 

[00175] For example, the ROs on the first uplink BWP and the ROs on the second uplink BWP 25 

are jointly numbered. As shown in FIG. 13, RO indexes of the first RO set are 0 to 3, and RO 

indexes of the second RO set are 4 to 7. The four ROs included in the first RO set may be in one-

to-one mapping with SSB#0 to SSB#3, and the four ROs included in the second RO set may be in 

one-to-one mapping with SSB#4 to SSB#7. Therefore, in an example, if the second-type terminal 

device chooses to send random access based on SSB#0, the second-type terminal device initiates 30 

random access by using RO#0 associated with SSB#0 and the first uplink BWP. 

[00176] For example, the ROs on the first uplink BWP and the ROs on the second uplink BWP 

are independently numbered. As shown in FIG. 14, RO indexes of the first RO set are 0 to 3, and 

RO indexes of the second RO set are 0 to 3. Because the four ROs included in the first RO set may 

be in one-to-one mapping with SSB#0 to SSB#3, and the four ROs included in the second RO set 35 
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may be in one-to-one mapping with SSB#4 to SSB#7, when the second-type terminal device 

selects to send random access based on SSB#0, the second-type terminal device sends random 

access by using RO#0 associated with SSB#0 and the first uplink BWP. This solution is applicable 

to a scenario in which RARs corresponding to the ROs that are on the first uplink BWP and the 

second uplink BWP are grouped for transmission. For example, the RARs corresponding to the 5 

ROs that are on the first uplink BWP are transmitted on the first uplink BWP, and the RARs 

corresponding to the ROs that are on the second uplink BWP are transmitted on the second uplink 

BWP. For another example, the RARs corresponding to the ROs that are on the first uplink BWP 

and the second uplink BWP are transmitted on the first uplink BWP or the second uplink BWP, 

but search spaces or scrambled random access radio network temporary identifiers (random access 10 

radio network temporary identifiers, RA-RNTIs) of DCI for scheduling the RARs are different. 

Example 2: The first RO set is an RO set not shared with the first-type terminal device, and the 

second RO set is an RO set that is configured by the network device for the second-type terminal 

device and that is dedicated to the second-type terminal device. The network device configures a 

total of eight ROs, namely, RO#0 to RO#7, for the first-type terminal device. The first uplink BWP 15 

of the second-type terminal device multiplexes four ROs in the eight ROs, and the four ROs are in 

one-to-one mapping with SSB#0 to SSB#3. Four ROs included in the second RO set may be in 

one-to-one mapping with SSB#4 to SSB#7. 

[00177] For example, refer to FIG. 15. The first RO set includes RO#0 to RO#3 in RO#0 to 

RO#7 that are configured by the network device for the first-type terminal device, and the second 20 

RO set includes RO#4 to RO#7 that are configured by the network device for the second-type 

terminal device. For another example, refer to FIG. 16. The first RO set includes RO#4 to RO#7 

in RO#0 to RO#7 that are configured by the network device for the first-type terminal device, and 

the second RO set includes RO#0 to RO#3 that are configured by the network device for the 

second-type terminal device. 25 

[00178] Alternatively, refer to FIG. 17. The first RO set includes RO#0, RO#1, RO#4, and 

RO#5 that are configured by the network device for the first-type terminal device, and the second 

RO set includes RO#2, RO#3, RO#6, and RO#7 that are configured by the network device for the 

second-type terminal device. For another example, refer to FIG. 18. The first RO set includes 

RO#0 to RO#3 that are defined in a conventional technology, and the second RO set includes 30 

RO#4 to RO#7 that are configured by the network device for the second-type terminal device. 

[00179] In a possible implementation, the plurality of BWPs include the first uplink BWP and 

the second uplink BWP, and frequency domain positions of SSBs corresponding to the plurality of 

BWPs may be located in a first downlink BWP corresponding to the first uplink BWP, or located 

in a second downlink BWP corresponding to the second uplink BWP, or located outside the first 35 
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downlink BWP corresponding to the first uplink BWP and the second downlink BWP 

corresponding to the second uplink BWP. In other words, corresponding SSBs may not be 

separately configured for downlink BWPs corresponding to the plurality of uplink BWPs. For 

example, an SSB is configured for the first downlink BWP, and no SSB is configured for the 

second downlink BWP. The second downlink BWP may reuse the SSB corresponding to the first 5 

downlink BWP, or reuse another SSB, thereby reducing resource overheads of SSBs. 

[00180] According to the communication method provided in embodiments of this application, 

the plurality of BWPs can be configured for the terminal device, and the terminal device can 

perform random access based on the corresponding RO and SSB, thereby implementing load 

balancing of a communication system and improving resource utilization. 10 

[00181] In the foregoing embodiments provided in this application, the methods provided in 

embodiments of this application are separately described from a perspective of interaction between 

the terminal device and the network device. To implement functions in the methods provided in 

embodiments of this application, the terminal device and the network device may include a 

hardware structure and/or a software module, to implement the foregoing functions in a form of 15 

the hardware structure, the software module, or a combination of the hardware structure and the 

software module. Whether a function in the foregoing functions is performed by using the 

hardware structure, the software module, or the combination of the hardware structure and the 

software module depends on particular applications and design constraints of the technical 

solutions. 20 

[00182] An embodiment of this application provides a communication apparatus. The following 

describes, with reference to the accompanying drawings, a communication apparatus for 

implementing the foregoing method in embodiments of this application. 

[00183] FIG. 19 is a possible example block diagram of a communication apparatus in this 

application. The communication apparatus 1900 may correspondingly implement functions or 25 

steps implemented by the terminal device or the network device in the foregoing method 

embodiments. The communication apparatus may include a transceiver module 1901 and a 

processing module 1902. Optionally, the communication apparatus may further include a storage 

module. The storage module may be configured to store instructions (code or a program) and/or 

data. The transceiver module 1901 and the processing module 1902 may be coupled to the storage 30 

module. For example, the processing module 1902 may read the instructions (the code or the 

program) and/or the data in the storage module, to implement corresponding methods. The 

foregoing modules may be disposed independently, or may be partially or totally integrated. 

[00184] It should be understood that the processing module 1902 may be a processor or a 

controller, for example, may be a general-purpose central processing unit (central processing unit, 35 
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CPU), 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 another programmable logic 

device, a transistor logic device, a hardware component, or any combination thereof. The processor 

may implement or execute various example logical blocks, modules, and circuits described with 5 

reference to content disclosed in this application. Alternatively, the processor may be a 

combination of processors implementing a computing function, for example, a combination of one 

or more microprocessors, or a combination of a DSP and a microprocessor. The transceiver module 

1901 is an interface circuit of the apparatus, and is configured to receive a signal from another 

apparatus. For example, when the apparatus is implemented in a form of a chip, the transceiver 10 

module 1901 is an interface circuit used by the chip to receive a signal from another chip or 

apparatus, or is an interface circuit used by the chip to send a signal to another chip or apparatus. 

[00185] The communication apparatus 1900 may be the network device or the terminal device 

in the foregoing embodiments, or may be a chip used in the network device or the terminal device. 

For example, when the communication apparatus 1900 is the network device or the terminal device, 15 

the processing module 1902 may be, for example, a processor, and the transceiver module 1901 

may be, for example, a transceiver. Optionally, the transceiver may include a radio frequency 

circuit, and the storage unit may be, for example, a memory. For example, when the 

communication apparatus 1900 is the chip used in the network device or the terminal device, the 

processing module 1902 may be, for example, a processor, and the transceiver module 1901 may 20 

be, for example, an input/output interface, a pin, or a circuit. The processing module 1902 may 

execute computer-executable instructions stored in the storage unit. Optionally, the storage unit is 

a storage unit in the chip, for example, a register or a cache. Alternatively, the storage unit may be 

a storage unit that is in the network device, the terminal device, or a location management device 

and that is located outside the chip, for example, a read-only memory (read-only memory, ROM) 25 

or another type of static storage device that can store static information and instructions, or a 

random access memory (random access memory, RAM). 

[00186] In some possible implementations, the communication apparatus 1900 can 

correspondingly implement behavior and functions of the terminal device in the foregoing method 

embodiments. For example, the communication apparatus 1900 may be a terminal device, or may 30 

be a component (such as a chip or a circuit) used in the terminal device. The transceiver module 

1901 may be configured to support communication between the terminal device and another 

network entity, for example, support communication between the terminal device and the network 

device shown in FIG. 1. The processing module 1902 is configured to control and manage an 

action of the terminal device. For example, the processing module 1902 is configured to support 35 
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the terminal device in performing all operations of the terminal device in FIG. 4 except receiving 

and sending. 

[00187] For example, the transceiver module 1901 may be configured to perform all receiving 

or sending operations performed by the terminal device in the embodiment shown in FIG. 4, for 

example, S402 and S403 in the embodiment shown in FIG. 4, and/or configured to support another 5 

process in the technology described in this specification. The processing module 1902 is 

configured to perform all operations performed by the terminal device in the embodiment shown 

in FIG. 4 except the receiving and sending operations, for example, S401 and S403 in the 

embodiment shown in FIG. 4, and/or configured to support another process in the technology 

described in this specification. 10 

[00188] In Example 1, the processing module 1902 is configured to determine a first base 

sequence and a second base sequence. The transceiver module 1901 is configured to: send a first 

part of a PUCCH on a first time domain resource based on the first base sequence, and send a 

second part of the PUCCH on a second time domain resource based on the second base sequence. 

The terminal device sends the PUCCH in a disabled intra-time unit frequency hopping 15 

transmission mode, and the PUCCH occupies L consecutive symbols. The first time domain 

resource is F consecutive symbols in the L symbols, the second time domain resource is (L–F) 

consecutive symbols in the L symbols, and both L and F are positive integers. 

[00189] In an optional implementation, elements of the first base sequence are mapped, one by 

one, to REs included in a frequency resource of each symbol that is in the first time domain 20 

resource. Elements of the second base sequence are mapped, one by one, to resource elements REs 

included in a frequency resource of each symbol that is in the second time domain resource. 

[00190] In an optional implementation, a value of 𝑛
hop

  corresponding to the first base 

sequence is 0, and a value of 𝑛
hop

 corresponding to the second base sequence is 1. 

[00191] In an optional implementation, the first time domain resource corresponds to a first hop 25 

of a PUCCH that is transmitted through intra-time unit frequency hopping, and the second time 

domain resource corresponds to a second hop of the PUCCH corresponding to intra-time unit 

frequency hopping. 

[00192] In an optional implementation, the transceiver module 1901 is further configured to 

receive first indication information, where the first indication information indicates the first time 30 

domain resource and/or the second time domain resource. 

[00193] In an optional implementation, the PUCCH carries a HARQ-ACK feedback for a 

random access message B or a random access message 4. 

[00194] In an optional implementation, the PUCCH includes UCI of the PUCCH and a DMRS 

of the PUCCH. 35 
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[00195] In an optional implementation, the transceiver module 1901 is further configured to 

receive third indication information, where the third indication information indicates to send the 

PUCCH in the disabled intra-time unit frequency hopping mode. 

[00196] In Example 2, the processing module 1902 is configured to determine a PRB position 

of a resource corresponding to the PUCCH. The transceiver module 1901 is configured to send the 5 

PUCCH based on the determined PRB position. The PRB position of the resource corresponding 

to the PUCCH satisfies  or . It may 

be understood that 𝑟𝑃𝑈𝐶𝐶𝐻 is a PUCCH resource index, 𝑁𝐶𝑆 is a quantity of cyclic shifts of a 

common PUCCH resource set, 𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡  is a frequency domain offset value of the common 

PUCCH resource set, and 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒  is a size of a bandwidth part (bandwidth part, BWP) configured 10 

with a PUCCH resource. 

[00197] In an optional implementation, the transceiver module 1901 is further configured to 

receive second indication information, where the second indication information indicates the PRB 

position of the resource corresponding to the PUCCH. 

[00198] In an optional implementation, the processing module 1902 is further configured to 15 

determine, based on a position of the BWP configured with the PUCCH resource, the PRB position 

of the resource corresponding to the PUCCH. 

[00199] In Example 3, the processing module 1902 is configured to determine a first base 

sequence, and the transceiver module 1901 is configured to send a first PUCCH on a first time 

domain resource based on the first base sequence. The first PUCCH occupies L2 consecutive 20 

symbols, and is sent in the disabled intra-time unit frequency hopping transmission mode. The L2 

symbols are located in L1 symbols occupied by an ith hop of a second PUCCH, and the second 

PUCCH is sent in an intra-time unit frequency hopping transmission mode. In this case, the first 

base sequence is the same as a base sequence that is for sending the ith hop of the second PUCCH. 

[00200] In Example 4, the processing module 1902 is configured to determine a first RO 25 

associated with a first SSB. The transceiver module 1901 is configured to send a random access 

preamble to the network device based on the first RO and a first uplink BWP. The first SSB is 

associated with N ROs, the N ROs include Q RO sets, the Q RO sets are in one-to-one 

correspondence with Q uplink BWPs configured by the network device for the terminal device, 

the first uplink BWP is an uplink BWP corresponding to the first RO, and the first RO belongs to 30 

the N ROs. Q and P are positive integers greater than 1. 

[00201] In an optional implementation, a plurality of SSBs are mapped to the Q ROs in the 

following order: 

first, mapping in an ascending order of preamble indexes in an RO;

second, mapping in an ascending order of frequency resource indexes of frequency-35 
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multiplexed one or more ROs (ROs);

third, mapping in an ascending (or descending) order of indexes of the uplink BWPs, 

or in an order of the uplink BWPs indicated by the network device;

fourth, mapping in an ascending order of time domain resource indexes of time-

division multiplexed ROs in a PRACH slot; and5 

finally, mapping in an ascending order of PRACH slot indexes. 

[00202] In an optional implementation, ROs on the Q uplink BWPs may be jointly numbered 

or independently numbered. 

[00203] In an optional implementation, an RO configured on each of the Q uplink BWPs is an 

RO dedicated to a second-type terminal device, or an RO configured on each of the Q uplink BWPs 10 

is an RO multiplexed by a first-type terminal device and the second-type terminal device. 

[00204] In an optional implementation, the network device does not configure an NCD-SSB, 

and an SSB associated with the RO is a CD-SSB; or the network device configures an NCD-SSB, 

and an SSB associated with the RO is a CD-SSB or the NCD-SSB. 

[00205] In a possible implementation, the Q uplink BWPs include a first uplink BWP and a 15 

second uplink BWP, and frequency domain positions of the plurality of SSBs are located in a first 

downlink BWP corresponding to the first uplink BWP, or located in a second downlink BWP 

corresponding to the second uplink BWP, or located outside the first downlink BWP corresponding 

to the first uplink BWP and the second downlink BWP corresponding to the second uplink BWP. 

In other words, corresponding SSBs may not be separately configured for downlink BWPs 20 

corresponding to the Q uplink BWPs. For example, an SSB is configured for the first downlink 

BWP, and no SSB is configured for the second downlink BWP. The second downlink BWP may 

reuse the SSB corresponding to the first downlink BWP, or reuse another SSB, thereby reducing 

resource overheads of SSBs. 

[00206] In another example, the transceiver module 1901 may be configured to perform all 25 

receiving or sending operations performed by the network device in the embodiment shown in 

FIG. 4, for example, S402 in the embodiment shown in FIG. 4, and/or configured to support 

another process in the technology described in this specification. The processing module 1902 is 

configured to perform all operations performed by the network device in the embodiment shown 

in FIG. 4 except the receiving and sending operations, and/or configured to support another process 30 

in the technology described in this specification. 

[00207] In Example 1, the processing module 1902 is configured to determine a first base 

sequence and a second base sequence. The transceiver module 1901 is configured to: receive a 

first part of a PUCCH on a first time domain resource based on the first base sequence, and receive 

a second part of the PUCCH on a second time domain resource based on the second base sequence. 35 
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The PUCCH is sent in a disabled intra-time unit frequency hopping transmission mode, and the 

PUCCH occupies L consecutive symbols. The first time domain resource is F consecutive symbols 

in the L symbols, the second time domain resource is (L–F) consecutive symbols in the L symbols, 

and both L and F are positive integers. 

[00208] In an optional implementation, elements of the first base sequence are mapped, one by 5 

one, to REs included in a frequency resource of each symbol that is in the first time domain 

resource. Elements of the second base sequence are mapped, one by one, to resource elements REs 

included in a frequency resource of each symbol that is in the second time domain resource. 

[00209] In an optional implementation, a value of 𝑛
hop

  corresponding to the first base 

sequence is 0, and a value of 𝑛
hop

 corresponding to the second base sequence is 1. 10 

[00210] In an optional implementation, the first time domain resource corresponds to a first hop 

of a PUCCH that is transmitted through intra-time unit frequency hopping, and the second time 

domain resource corresponds to a second hop of the PUCCH corresponding to intra-time unit 

frequency hopping. 

[00211] In an optional implementation, the transceiver module 1901 is further configured to 15 

send first indication information, where the first indication information indicates the first time 

domain resource and/or the second time domain resource. 

[00212] In an optional implementation, the PUCCH carries a HARQ-ACK feedback for a 

random access message B or a random access message 4. 

[00213] In an optional implementation, the PUCCH includes UCI of the PUCCH and a DMRS 20 

of the PUCCH. 

[00214] In an optional implementation, the transceiver module 1901 is further configured to 

send third indication information, where the third indication information indicates to send the 

PUCCH in the disabled intra-time unit frequency hopping mode. 

[00215] In Example 2, the processing module 1902 is configured to determine a PRB position 25 

of a resource corresponding to the PUCCH. The transceiver module 1901 is configured to receive 

the PUCCH based on the determined PRB position. The PRB position of the resource 

corresponding to the PUCCH satisfies   or 

. It may be understood that 𝑟𝑃𝑈𝐶𝐶𝐻 is a PUCCH resource index, 

𝑁𝐶𝑆 is a quantity of cyclic shifts of a common PUCCH resource set, 𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡 is a frequency 30 

domain offset value of the common PUCCH resource set, and 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒  is a size of a bandwidth part 

(bandwidth part, BWP) configured with a PUCCH resource. 

[00216] In an optional implementation, the transceiver module 1901 is further configured to 

receive second indication information, where the second indication information indicates the PRB 
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position of the resource corresponding to the PUCCH. 

[00217] In an optional implementation, the processing module 1902 is further configured to 

determine, based on a position of the BWP configured with the PUCCH resource, the PRB position 

of the resource corresponding to the PUCCH. 

[00218] In Example 3, the processing module 1902 is configured to determine a first base 5 

sequence, and the transceiver module 1901 is configured to receive a first PUCCH on a first time 

domain resource based on the first base sequence. The first PUCCH occupies L2 consecutive 

symbols, and is sent in the disabled intra-time unit frequency hopping transmission mode. The L2 

symbols are located in L1 symbols occupied by an ith hop of a second PUCCH, and the second 

PUCCH is sent in an intra-time unit frequency hopping transmission mode. In this case, the first 10 

base sequence is the same as a base sequence that is for sending the ith hop of the second PUCCH. 

[00219] In Example 4, the processing module 1902 is configured to configure Q uplink BWPs 

for a terminal device, where the Q uplink BWPs correspond to N ROs, the N ROs include Q RO 

sets, the Q RO sets are in one-to-one correspondence with the Q uplink BWPs, and the N ROs are 

mapped to (or associated with) a plurality of SSBs. The transceiver module 1901 is configured to 15 

receive a preamble from the terminal device. 

[00220] In an optional implementation, a plurality of SSBs are mapped to the Q ROs in the 

following order: 

first, mapping in an ascending order of preamble indexes in an RO;

second, mapping in an ascending order of frequency resource indexes of frequency-20 

multiplexed one or more ROs (ROs);

third, mapping in an ascending (or descending) order of indexes of the uplink BWPs, 

or in an order of the uplink BWPs indicated by the network device;

fourth, mapping in an ascending order of time domain resource indexes of time-

division multiplexed ROs in a PRACH slot; and25 

finally, mapping in an ascending order of PRACH slot indexes. 

[00221] In an optional implementation, ROs on the Q uplink BWPs may be jointly numbered 

or independently numbered. 

[00222] In an optional implementation, an RO configured on each of the Q uplink BWPs is an 

RO dedicated to a second-type terminal device, or an RO configured on each of the Q uplink BWPs 30 

is an RO multiplexed by a first-type terminal device and the second-type terminal device. 

[00223] In an optional implementation, the network device does not configure an NCD-SSB, 

and an SSB associated with the RO is a CD-SSB; or the network device configures an NCD-SSB, 

and an SSB associated with the RO is a CD-SSB or the NCD-SSB. 

[00224] In a possible implementation, the Q uplink BWPs include a first uplink BWP and a 35 
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second uplink BWP, and frequency domain positions of the plurality of SSBs are located in a first 

downlink BWP corresponding to the first uplink BWP, or located in a second downlink BWP 

corresponding to the second uplink BWP, or located outside the first downlink BWP corresponding 

to the first uplink BWP and the second downlink BWP corresponding to the second uplink BWP. 

In other words, corresponding SSBs may not be separately configured for downlink BWPs 5 

corresponding to the Q uplink BWPs. For example, an SSB is configured for the first downlink 

BWP, and no SSB is configured for the second downlink BWP. The second downlink BWP may 

reuse the SSB corresponding to the first downlink BWP, or reuse another SSB, thereby reducing 

resource overheads of SSBs. 

[00225] It should be understood that the processing module 1902 in this embodiment of this 10 

application may be implemented by a processor or a processor-related circuit component, and the 

transceiver module 1901 may be implemented by a transceiver or a transceiver-related circuit 

component. 

[00226] An embodiment of this application further provides a communication system. 

Specifically, the communication system includes a network device and a terminal device, or may 15 

further include a plurality of network devices and a plurality of terminal devices. For example, the 

communication system includes a network device and a terminal device that are configured to 

implement related functions in the embodiment in FIG. 4. The network device is separately 

configured to implement functions of related network device parts in embodiments of this 

application, for example, configured to implement functions of related network device parts in the 20 

embodiment shown in FIG. 4. The terminal device is configured to implement functions of related 

terminal device parts in embodiments of this application, for example, configured to implement 

functions of the related terminal device in the embodiment shown in FIG. 4. For details, refer to 

the related descriptions in the method embodiments. Details are not described herein again. 

[00227] FIG. 20 shows a communication apparatus 2000 according to an embodiment of this 25 

application. The communication apparatus 2000 may be a network device, and can implement 

functions of the network device in the methods provided in embodiments of this application. 

Alternatively, the communication apparatus 2000 may be a terminal device, and can implement 

functions of the terminal device in the methods provided in embodiments of this application. 

Alternatively, the communication apparatus 2000 may be an apparatus that can support the 30 

network device or the terminal device in implementing corresponding functions in the methods 

provided in embodiments of this application. The communication apparatus 2000 may be a chip 

system. In embodiments of this application, the chip system may include a chip, or may include a 

chip and another discrete component. 

[00228] In terms of a hardware implementation, the transceiver module 1901 may be a 35 
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transceiver, and the transceiver is integrated into the communication apparatus 2000 to form a 

communication interface 2010. 

[00229] The communication apparatus 2000 includes at least one processor 2020. The processor 

2020 may be a CPU, a microprocessor, an ASIC, or one or more integrated circuits configured to 

control program execution in the solutions of this application, and is configured to implement or 5 

support the communication apparatus 2000 in implementing functions of the network device or 

the terminal device in the methods provided in embodiments of this application. For details, refer 

to detailed descriptions in the method examples. Details are not described herein again. 

[00230] The communication apparatus 2000 may further include at least one memory 2030, 

configured to store program instructions and/or data. The memory 2030 is coupled to the processor 10 

2020. The coupling in embodiments of this application may be an indirect coupling or a 

communication connection between apparatuses, units, or modules in an electrical form, a 

mechanical form, or another form, and is used for information exchange between the apparatuses, 

the units, or the modules. The processor 2020 may cooperate with the memory 2030. The processor 

2020 may execute the program instructions and/or the data stored in the memory 2030, so that the 15 

communication apparatus 2000 implements corresponding methods. At least one of the at least 

one memory may be included in the processor 2020. 

[00231] The communication apparatus 2000 may further include a communication interface 

2010, and is configured to communicate with another device or communication network, such as 

a RAN, a wireless local area network (wireless local area network, WLAN), or a wired access 20 

network by using any apparatus such as a transceiver. The communication interface 2010 is 

configured to communicate with another device via a transmission medium, so that an apparatus 

in the communication apparatus 2000 can communicate with the another device. For example, 

when the communication apparatus 2000 is a network device, the another device is a terminal 

device; or when the communication apparatus is a terminal device, the another device is a network 25 

device. The processor 2020 may send and receive data by using the communication interface 2010. 

The communication interface 2010 may be specifically a transceiver. 

[00232] In this embodiment of this application, a specific connection medium between the 

communication interface 2010, the processor 2020, and the memory 2030 is not limited. In this 

embodiment of this application, the memory 2030, the processor 2020, and the communication 30 

interface 2010 are connected through a communication line 2040 in FIG. 20, and the bus is 

indicated by a thick line in FIG. 20. A connection manner between other components is merely an 

example for description, and is not limited thereto. The bus may be classified into an address bus, 

a data bus, a control bus, and the like. For ease of representation, only one thick line is for 

representing the bus in FIG. 20, but this does not mean that there is only one bus or only one type 35 
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of bus. 

[00233] In this embodiment of this application, the processor 2020 may be a general-purpose 

processor, a digital signal processor, an application-specific integrated circuit, a field 

programmable gate array or another programmable logic device, a discrete gate or transistor logic 

device, or a discrete hardware component. The processor can implement or execute the methods, 5 

steps, and logical block diagrams disclosed in embodiments of this application. The general-

purpose processor may be a microprocessor or any conventional processor or the like. The steps 

of the method disclosed with reference to embodiments of this application may be directly 

performed by a hardware processor, or may be performed by using a combination of hardware in 

the processor and a software module. 10 

[00234] The memory 2030 may be a ROM or another type of static storage device that can store 

static information and instructions, or a RAM or another type of dynamic storage device that can 

store information and instructions, or may be an electrically erasable programmable read-only 

memory (electrically erasable programmable read-only memory, EEPROM), a compact disc read-

only memory (compact disc read-only memory, CD-ROM) or another optical disc storage, an 15 

optical disc storage (including a compact disc, a laser disc, an optical disc, a digital versatile disc, 

a Blu-ray disc, or the like), a magnetic storage medium or another magnetic storage device, or any 

other medium that can be used to carry or store expected program code in a form of instructions 

or a data structure and that can be accessed by a computer. However, the memory 2030 is not 

limited thereto. The memory may exist independently, and is connected to the processor through 20 

the communication line 2040. The memory may alternatively be integrated with the processor. 

[00235] The memory 2030 is configured to store computer-executable instructions for 

performing the solutions in this application, and the processor 2020 controls execution. The 

processor 2020 is configured to execute the computer-executable instructions stored in the memory 

2030, to implement the PUCCH sending method and/or receiving method provided in the 25 

foregoing embodiments of this application. 

[00236] Optionally, the computer-executable instructions in embodiments of this application 

may also be referred to as application program code. This is not specifically limited in 

embodiments of this application. 

[00237] It should be noted that the communication apparatus in the foregoing embodiments 30 

may be a terminal device, may be a circuit, or may be a chip used in a terminal device, or another 

component or combined device that has a function of the foregoing terminal device. When the 

communication apparatus is a terminal device, the transceiver module may be a transceiver, and 

may include an antenna, a radio frequency circuit, and the like. The processing module may be a 

processor, for example, a CPU. When the communication apparatus is a component having the 35 
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function of the foregoing terminal device, the transceiver module may be a radio frequency unit, 

and the processing module may be a processor. When the communication apparatus is a chip 

system, the communication apparatus may be an FPGA, a dedicated ASIC, a system-on-a-chip 

(system-on-a-chip, SoC), a CPU, a network processor (network processor, NP), a DSP, a 

microcontroller unit (microcontroller unit, MCU), a programmable logic device (programmable 5 

logic device, PLD), or another integrated chip. 

[00238] The processing module 1902 may be a processor of the chip system. The transceiver 

module 1901 or the communication interface may be an input/output interface or an interface 

circuit of the chip system. For example, the interface circuit may be a code/data read/write interface 

circuit. The interface circuit may be configured to receive code instructions (where the code 10 

instructions are stored in a memory and may be directly read from the memory, or may be read 

from the memory via another component), and transmit the code instructions to the processor. The 

processor may be configured to run the code instructions to perform the methods in the foregoing 

method embodiments. For another example, the interface circuit may alternatively be a signal 

transmission interface circuit between a communication processor and a transceiver. 15 

[00239] For example, the communication apparatus in the foregoing embodiments may be a 

chip. The chip includes a logic circuit and an input/output interface, and may further include a 

memory. The input/output interface may be configured to receive code instructions (where the 

code instructions are stored in a memory and may be directly read from the memory, or may be 

read from the memory via another component), and transmit the code instructions to the logic 20 

circuit. The logic circuit may be configured to run the code instructions to perform the methods in 

the foregoing method embodiments. Alternatively, the input/output interface may be a signal 

transmission interface circuit between the logic circuit and the transceiver. 

[00240] FIG. 21 is a schematic diagram of a simplified structure of a communication apparatus. 

For ease of understanding and illustration, in FIG. 21, for example, the communication apparatus 25 

is a base station. The base station may be used in the system shown in FIG. 1, may be the network 

device in FIG. 1, and performs functions of the network device in the foregoing method 

embodiments. 

[00241] The communication apparatus 2100 may include a transceiver 2110, a memory 2121, 

and a processor 2122. The transceiver 2110 may be used by the communication apparatus to 30 

perform communication, for example, configured to send or receive the foregoing indication 

information. The memory 2121 is coupled to the processor 2122, and may be configured to store 

a program and data that are necessary for implementing functions by the communication apparatus 

2100. The processor 2122 is configured to support the communication apparatus 2100 in 

performing the corresponding functions in the foregoing methods. The functions may be 35 
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implemented by invoking the program stored in the memory 2121. 

[00242] Specifically, the transceiver 2110 may be a wireless transceiver, and may be configured 

to support the communication apparatus 2100 in receiving and sending signaling and/or data 

through a radio air interface. The transceiver 2110 may also be referred to as a transceiver unit or 

a communication unit. The transceiver 2110 may include one or more radio frequency units 2112 5 

and one or more antennas 2111. The radio frequency unit, for example, a remote radio unit (remote 

radio unit, RRU) or an active antenna unit (active antenna unit, AAU), may be specifically 

configured to: transmit a radio frequency signal, and perform conversion between the radio 

frequency signal and a baseband signal. The one or more antennas may be specifically configured 

to radiate and receive the radio frequency signal. Optionally, the transceiver 2110 may include 10 

only the foregoing radio frequency unit. In this case, the communication apparatus 2100 may 

include the transceiver 2110, the memory 2121, the processor 2122, and the antenna. 

[00243] The memory 2121 and the processor 2122 may be integrated together or may be 

independent of each other. As shown in FIG. 21, the memory 2121 and the processor 2122 may be 

integrated into a control unit 2120 of the communication apparatus 2100. For example, the control 15 

unit 2120 may include a baseband unit (baseband unit, BBU) of an LTE base station, and the 

baseband unit may also be referred to as a DU. Alternatively, the control unit 2120 may include a 

DU and/or a CU in a base station in 5G and a future radio access technology. The control unit 2120 

may include one or more antenna panels. A plurality of antenna panels may jointly support a radio 

access network (such as an LTE network) of a single access standard, or a plurality of antenna 20 

panels may separately support radio access networks (like an LTE network, a 5G network, and 

another network) of different access standards. The memory 2121 and the processor 2122 may 

serve one or more antenna panels. In other words, the memory 2121 and the processor 2122 may 

be separately disposed on each antenna panel. Alternatively, the plurality of antenna panels may 

share a same memory 2121 and a same processor 2122. In addition, a necessary circuit may be 25 

disposed on each antenna panel. For example, the circuit may be configured to implement coupling 

between the memory 2121 and the processor 2122. The transceiver 2110, the processor 2122, and 

the memory 2121 may be connected to each other by using a bus (bus) structure and/or another 

connection medium. 

[00244] Based on the structure shown in FIG. 21, when the communication apparatus 2100 30 

needs to send data, the processor 2122 may perform baseband processing on the to-be-sent data 

and output a baseband signal to the radio frequency unit, and the radio frequency unit performs 

radio frequency processing on the baseband signal and sends a radio frequency signal in an 

electromagnetic wave form through the antenna. When data is sent to the communication apparatus 

2100, the radio frequency unit receives a radio frequency signal through the antenna, converts the 35 
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radio frequency signal into a baseband signal, and outputs the baseband signal to the processor 

2122. The processor 2122 converts the baseband signal into data, and processes the data. 

[00245] Based on the structure shown in FIG. 21, the transceiver 2110 may be configured to 

perform the foregoing steps performed by the transceiver module 1901, and/or the processor 2122 

may be configured to invoke instructions in the memory 2121, to perform the steps performed by 5 

the processing module 1902. 

[00246] FIG. 22 is a schematic diagram of a simplified structure of a terminal device. For ease 

of understanding and illustration, an example in which the terminal device is a mobile phone is 

used in FIG. 22. As shown in FIG. 22, the terminal device includes a processor, a memory, a radio 

frequency circuit, an antenna, and an input/output apparatus. The processor is mainly configured 10 

to process a communication protocol and communication data, control an on board unit, execute a 

software program, process data of the software program, and the like. The memory is mainly 

configured to store the software program and data. The radio frequency circuit is mainly 

configured to: perform conversion between a baseband signal and a radio frequency signal, and 

process the radio frequency signal. The antenna is mainly configured to receive and send a radio 15 

frequency signal in a form of an electromagnetic wave. The input/output apparatus, such as a 

touchscreen, a display, or a keyboard, is mainly configured to: receive data input by a user and 

output data to the user. It should be noted that some types of devices may have no input/output 

apparatus. 

[00247] When data needs to be sent, the processor performs baseband processing on the to-be-20 

sent data and output a baseband signal to the radio frequency circuit, and the radio frequency 

circuit performs radio frequency processing on the baseband signal and sends a radio frequency 

signal to the outside in an electromagnetic wave form through the antenna. When data is sent to 

the device, the radio frequency circuit receives a radio frequency signal through the antenna, 

converts the radio frequency signal into a baseband signal, and outputs the baseband signal to the 25 

processor. The processor converts the baseband signal into data, and processes the data. For ease 

of description, FIG. 22 shows only one memory and one processor. In an actual device product, 

there may be one or more processors and one or more memories. The memory may also be referred 

to as a storage medium, a storage device, or the like. The memory may be disposed independently 

of the processor, or may be integrated with the processor. This is not limited in embodiments of 30 

this application. 

[00248] In embodiments of this application, the antenna and the radio frequency circuit that 

have receiving and sending functions may be considered as a transceiver unit of the apparatus, and 

the processor having a processing function may be considered as a processing unit of the apparatus. 

As shown in FIG. 22, the apparatus includes a transceiver unit 2210 and a processing unit 2220. 35 
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The transceiver unit 2210 may also be referred to as a transceiver machine, a transceiver, a 

transceiver apparatus, or the like. The processing unit 2220 may also be referred to as a processor, 

a processing board, a processing module, a processing apparatus, or the like. Optionally, a 

component for implementing a receiving function in the transceiver unit 2210 may be considered 

as a receiving unit, and a component for implementing a sending function in the transceiver unit 5 

2210 may be considered as a sending unit. In other words, the transceiver unit 2210 includes the 

receiving unit and the sending unit. The transceiver unit 2210 sometimes may also be referred to 

as a transceiver machine, a transceiver, a transceiver circuit, or the like. The receiving unit 

sometimes may also be referred to as a receiver machine, a receiver, a receive circuit, or the like. 

The sending unit sometimes may also be referred to as a transmitter machine, a transmitter, a 10 

transmit circuit, or the like. 

[00249] It should be understood that the transceiver unit 2210 is configured to perform a 

sending operation and a receiving operation on a terminal side in the foregoing method 

embodiments, and the processing unit 2220 is configured to perform an operation, other than the 

sending and receiving operations, of the terminal in the foregoing method embodiments. 15 

[00250] When the communication apparatus is a chip apparatus or circuit, the apparatus may 

include a transceiver unit and a processing unit. The transceiver unit may be an input/output circuit 

and/or a communication interface. The processing unit is an integrated processor, a microprocessor, 

or an integrated circuit. 

[00251] An embodiment of this application further provides a computer-readable storage 20 

medium, including instructions. When the instructions are run on a computer, the computer is 

enabled to perform the method performed by the network device and the terminal device in FIG. 

4. 

[00252] An embodiment of this application further provides a computer program product, 

including instructions. When the instructions are run on a computer, the computer is enabled to 25 

perform the method performed by the network device and the terminal device in FIG. 4. 

[00253] An embodiment of this application provides a chip system. The chip system includes a 

processor, and may further include a memory, to implement functions of the terminal device and 

the network device in the foregoing methods. The chip system may include a chip, or may include 

a chip and another discrete component. 30 

[00254] All or some of the methods in embodiments of this application may be implemented 

by using software, hardware, firmware, or any combination thereof. When the software is used to 

implement embodiments, all or a part of embodiments may be implemented in a form of a 

computer program product. The computer program product includes one or more computer 

instructions. When the computer program instructions are loaded and executed on a computer, the 35 
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procedure or functions according to embodiments of this application are all or partially generated. 

The computer may be a general-purpose computer, a dedicated computer, a computer network, a 

network device, user equipment, or another programmable apparatus. The computer instructions 

may be stored in a computer-readable storage medium or may be transmitted from a computer-

readable storage medium to another computer-readable storage medium. For example, the 5 

computer instructions may be transmitted from a website, computer, server, or data center to 

another website, computer, server, or data center in a wired (for example, a coaxial cable, an optical 

fiber, or a digital subscriber line (digital subscriber line, DSL for short)) or wireless (for example, 

infrared, radio, or microwave) manner. The computer-readable storage medium may be any usable 

medium accessible by the computer, or a data storage device such as a server or a data center, 10 

integrating one or more usable media. The usable medium may be a magnetic medium (for 

example, a floppy disk, a hard disk, or a magnetic tape), an optical medium (for example, a digital 

video disc (digital video disc, DVD for short)), a semiconductor medium (for example, an SSD), 

or the like. 

[00255] A person skilled in the art can make various modifications and variations to this 15 

application without departing from the scope of this application. This application is intended to 

cover these modifications and variations of this application provided that they fall within the scope 

of protection defined by the following claims and their equivalent technologies. 
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CLAIMS 

1. A communication method applied for a terminal device or a chip of the terminal device, 

wherein the method comprises: 

determining a physical resource block PRB position of a resource corresponding to a physical 

uplink control channel PUCCH; and5 

sending the PUCCH based on the PRB position, wherein 

the PRB position satisfies   or  , 

𝑟𝑃𝑈𝐶𝐶𝐻  is a PUCCH resource index, 𝑁𝐶𝑆  is a quantity of cyclic shifts of a common PUCCH 

resource set, 𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡 is a frequency domain offset value of the common PUCCH resource set, 

and 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒  is a size of a bandwidth part configured with a PUCCH resource. 10 

2. The method according to claim 1, wherein the PUCCH is transmitted in a disabled 

frequency hopping mode. 

3. The method according to claim 1 or 2, wherein 

receiving third indication information from a network device, wherein the third indication 

information indicates to send the PUCCH in the disabled frequency hopping transmission mode. 15 

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

a center of a time domain resource occupied by the PUCCH that is transmitted by the terminal 

device through disabled intra-slot frequency hopping is different from a center of a time domain 

resource occupied by a PUCCH that is transmitted by a first terminal device through intra-slot 

frequency hopping, the terminal device belongs to a second-type terminal device, and the first 20 

terminal device belongs to a first-type terminal device. 

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

receiving first indication information from the network device, wherein 

the first indication information indicates the terminal device to determine the PRB position 

based on ; or25 

the first indication information indicates the terminal device to determine the PRB position 

based on . 

6. The method according to claim 5, wherein the first indication information is carried in a 

system information block. 

7. A communication method applied for a network device or a chip of the network device, 30 

wherein the method comprises: 

determining a physical resource block PRB position of a resource corresponding to a physical 

uplink control channel PUCCH; and

receiving the PUCCH based on the PRB position, wherein 
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the PRB position satisfies   or  , 

𝑟𝑃𝑈𝐶𝐶𝐻  is a PUCCH resource index, 𝑁𝐶𝑆  is a quantity of cyclic shifts of a common PUCCH 

resource set, 𝑅𝐵𝐵𝑊𝑃
𝑜𝑓𝑓𝑠𝑒𝑡 is a frequency domain offset value of the common PUCCH resource set, 

and 𝑁𝐵𝑊𝑃
𝑆𝑖𝑧𝑒  is a size of a bandwidth part configured with a PUCCH resource. 

8. The method according to claim 7, wherein the PUCCH is transmitted in a disabled 5 

frequency hopping mode. 

9. The method according to claim 7 or 8, wherein 

sending third indication information to a terminal device, wherein the third indication 

information indicates to send the PUCCH in the disabled frequency hopping transmission mode. 

10. The method according to claim 9, wherein 10 

receiving a PUCCH that is transmitted by the terminal device through disabled intra-slot 

frequency hopping, wherein a center of a time domain resource occupied by the PUCCH that is 

transmitted through disabled intra-slot frequency hopping is different from a center of a time 

domain resource occupied by a PUCCH that is transmitted by a first terminal device through intra-

slot frequency hopping, the terminal device belongs to a second-type terminal device, and the first 15 

terminal device belongs to a first-type terminal device. 

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

sending first indication information to the terminal device, wherein 

the first indication information indicates to determine the PRB position based on 

; or20 

the first indication information indicates to determine the PRB position based on 

. 

12. The method according to claim 11, wherein the first indication information is carried in a 

system information block. 

13. A communication apparatus, configured to perform the method according to any one of 25 

claims 1 to 6 or any one of claims 7 to 12. 

14. A computer-readable storage medium, wherein the computer-readable storage medium 

stores computer instructions; and when the computer instructions are executed, a computer is 

enabled to perform the method according to any one of claims 1 to 6, or the computer is enabled 

to perform the method according to any one of claims 7 to 12. 30 

15. A computer program product, wherein the computer program product comprises computer 

program code, and when the computer program code is run, the method according to any one of 

claims 1 to 6 or any one of claims 7 to 12 is implemented. 
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