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Uplink Transmission Method, Apparatus, Terminal Device, Access Network 

Device and System 

 

Technical Field 

Embodiments of the present application relate to the field of communications, in particular 5 

to an uplink transmission method, an apparatus, a terminal device, an access network device 

and a system. 

 

Background 

In Long-Term Evolution (LTE), a Physical Uplink Control Channel (PUCCH) is used for 10 

carrying Uplink Control Information (UCI) sent from a user equipment (UE) to an evolved base 

station (eNodeB, eNB). The UCI includes an acknowledgement (ACK) and a 

negative-acknowledgement (NACK) for feedback of Physical Downlink Shared Channel 

(PDSCH) transmission, and Channel-State Information (CSI), etc. 

A conventional PUCCH is transmitted in a Physical Resource Block (PRB) allocated at an 15 

edge of a system bandwidth, occupying 12 subcarriers in frequency domain and 7 symbols in 

time domain. However, in a 5th generation (5G) New Radio (NR) system, PUCCHs of two time 

lengths, namely short-PUCCH and long-PUCCH, are simultaneously supported to meet new 

design requirements of low delay and fast feedback. The short-PUCCH includes 1 or 2 

time-domain symbols, and the long-PUCCH includes at least 4 time domain symbols. Currently, 20 

there is no solution for transmission design of a Reference Signal (RS) and UCI in the 

short-PUCCH. 

 

Summary 

To solve the problem that currently there is no solution for the transmission design of RS 25 

and UCI in the short-PUCCH, embodiments of the present application provide an uplink 

transmission method, an apparatus, a terminal device, an access network device and a system. 

The technical solution is as follows. 

According to a first aspect of an embodiment of the present application, an uplink 

transmission method is provided. The method includes: a terminal device determines at least 30 

two resource sets, wherein frequency domain positions of at least two resource elements in 

resource elements in each resource set of the at least two resource sets are different; the 
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terminal device receives a configuration signaling sent by an access network device; the 

terminal device determines a resource set of a first category in the at least two resource sets 

according to the configuration signaling, wherein the resource set of the first category is used 

for transmitting uplink control information (UCI) in an uplink control channel; and the terminal 

device sends the uplink control channel. 5 

In an optional implementation, the method further includes: the terminal device determines 

a resource set of a second category in the at least two resource sets according to the 

configuration signaling, wherein the resource set of the second category is used for transmitting 

an uplink reference signal in the uplink control channel. 

In an optional implementation, a length Q of a reference signal sequence used for the 10 

uplink reference signal is equal to a quantity of resource elements in one resource set of the 

second category corresponding to the uplink reference signal; or, a length Q of the reference 

signal sequence used for the uplink reference signal is equal to a quantity of resource elements 

in a single resource block in one resource set of the second category corresponding to the uplink 

reference signal. 15 

In an optional implementation, a quantity of resource elements included in the each 

resource set of the at least two resource sets is same. 

In an optional implementation, resource elements in the each resource set of the at least 

two resource sets belong to one time domain unit in time domain. 

In an optional implementation, resource elements in the each resource set of the at least 20 

two resource sets belong to one resource block in frequency domain. 

In an optional implementation, resource elements in the each resource set of the at least 

two resource sets belong to a plurality of resource blocks in frequency domain, and the uplink 

control channel is transmitted through the plurality of resource blocks. 

In an optional implementation, resource elements belonging to one time domain unit in the 25 

each resource set of the at least two resource sets are distributed with an equal interval in 

frequency domain. 

In an optional implementation, the at least two resource sets are indexed according to an 

order of firstly frequency domain and then time domain; or, the at least two resource sets are 

indexed according to an order of firstly time domain and then frequency domain; or, the at least 30 

two resource sets are indexed in each of resource blocks according to an order of firstly 

frequency domain and then time domain, and then indexed according to an ascending or 
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descending order of the resource blocks; or, the at least two resource sets are indexed in each of 

resource blocks according to an order of firstly time domain and then frequency domain, and 

then indexed according to an ascending or descending order of the resource blocks. 

In an optional implementation, a set division way of the resource sets is pre-determined or 

pre-configured. 5 

In an optional implementation, at least one resource set of the first category is used for 

transmitting the UCI; each resource set of the first category is used for transmitting one UCI 

modulation symbol; each UCI modulation symbol, after spreading is performed on the UCI 

modulation symbol, is mapped to all resource elements in the resource set of the first category 

for transmission. 10 

According to a second aspect of the embodiment of the present application, an uplink 

transmission method is provided. The method includes: an access network device determines at 

least two resource sets, wherein frequency domain positions of at least two resource elements in 

resource elements in each resource set of the at least two resource sets are different; the access 

network device sends a configuration signaling to a terminal device, wherein the configuration 15 

signaling is used for configuring a resource set of a first category in the at least two resource 

sets, and the resource set of the first category is used for transmitting uplink control information 

(UCI) in an uplink control channel; and the access network device receives the uplink control 

channel. 

In an optional implementation, the configuration signaling is further used for configuring a 20 

resource set of a second category in the at least two resource sets, and the resource set of the 

second category is used for transmitting an uplink reference signal in the uplink control 

channel. 

In an optional implementation, a length Q of a reference signal sequence used for the 

uplink reference signal is equal to a quantity of resource elements in one resource set of the 25 

second category corresponding to the uplink reference signal; or, the length Q of the reference 

signal sequence used for the uplink reference signal is equal to a quantity of resource elements 

in a single resource block in one resource set of the second category corresponding to the uplink 

reference signal. 

In an optional implementation, a quantity of resource elements included in the each 30 

resource set of the at least two resource sets is same. In an optional implementation, resource 

elements in the each resource set of the at least two resource sets belong to one time domain 
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unit in time domain. 

In an optional implementation, resource elements in the each resource set of the at least 

two resource sets belong to one resource block in frequency domain. 

In an optional implementation, resource elements in the each resource set of the at least 

two resource sets belong to a plurality of resource blocks in frequency domain, and the uplink 5 

control channel is transmitted through the plurality of resource blocks. 

In an optional implementation, resource elements belonging to one time domain unit in the 

each resource set of the at least two resource sets are distributed with an equal interval in 

frequency domain. 

In an optional implementation, the at least two resource sets are indexed according to an 10 

order of firstly frequency domain and then time domain; or, the at least two resource sets are 

indexed according to an order of firstly time domain and then frequency domain; or, the at least 

two resource sets are indexed in each of resource blocks according to an order of firstly 

frequency domain and then time domain, and then indexed according to an ascending or 

descending order of the resource blocks; or, the at least two resource sets are indexed in each of 15 

resource blocks according to an order of firstly time domain and then frequency domain, and 

then indexed according to an ascending or descending order of the resource blocks. 

In an optional implementation, a set division way of the resource sets is pre-determined or 

pre-configured. 

In an optional implementation, at least one resource set of the first category is used for 20 

transmitting the UCI; each resource set of the first category is used for transmitting one UCI 

modulation symbol; each UCI modulation symbol, after spreading is performed on the UCI 

modulation symbol, is mapped to all resource elements in the resource set of the first category 

for transmission. 

According to a third aspect of the embodiment of the present application, an uplink 25 

transmission apparatus is provided. The uplink transmission apparatus includes at least one unit 

for implementing the uplink transmission method provided by the first aspect or any one of the 

optional implementations of the first aspect. 

According to a fourth aspect of the embodiment of the present application, an uplink 

transmission apparatus is provided. The uplink transmission apparatus includes at least one unit 30 

for implementing the uplink transmission method provided by the second aspect or any one of 

the optional implementations of the second aspect. 
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According to a fifth aspect of the embodiment of the present application, a terminal device 

is provided. The terminal device includes a processor, a storage, a transmitter and a receiver. 

The storage is used for storing one or more instructions indicated to be executed by the 

processor, and the processor is used for implementing the uplink transmission method provided 

by the first aspect or any one of the optional implementations of the first aspect. 5 

According to a sixth aspect of the embodiment of the present application, an access 

network device is provided. The access network device includes a processor, a storage, a 

transmitter and a receiver. The storage is used for storing one or more instructions indicated to 

be executed by the processor, and the processor is used for implementing the uplink 

transmission method provided by the second aspect or any one of the optional implementations 10 

of the second aspect. 

According to a seventh aspect of the embodiment of the present application, a computer 

readable medium is provided. The computer readable medium stores one or more instructions 

for implementing the uplink transmission method provided by the first aspect or any one of the 

optional implementations of the first aspect. 15 

According to an eighth aspect of the embodiment of the present application, a computer 

readable medium is provided. The computer readable medium stores one or more instructions 

for implementing the uplink transmission method provided by the second aspect or any one of 

the optional implementations of the second aspect. 

According to a ninth aspect of the embodiment of the present application, an uplink 20 

transmission system is provided. The uplink transmission system includes a terminal device and 

an access network device. The terminal device includes the uplink transmission apparatus 

provided by the third aspect or any one of the optional implementations of the third aspect. The 

access network device includes the uplink transmission apparatus provided by the fourth aspect 

or any one of the optional implementations of the fourth aspect. 25 

According to a tenth aspect of the embodiment of the present application, an uplink 

transmission system is provided. The uplink transmission system includes a terminal device and 

an access network device. The terminal device is the terminal device provided by the fifth 

aspect or any one of the optional implementations of the fifth aspect. The access network device 

is the access network device provided by the sixth aspect or any one of the optional 30 

implementations of the sixth aspect. 

The technical solution provided by the embodiment of the application has the following 
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beneficial effects: by dividing the resources used for transmitting the short-PUCCH into at least 

two resource sets, the access network device configuring the resource set of the first category 

and the resource set of the second category in the at least two resource sets to the terminal 

device, and the terminal sending the uplink control channel according to the configuration of 

the access network device, overhead and structure of the reference signals in the short-PUCCH 5 

can be dynamically adjusted, and a good performance for PUCCH demodulation can be 

obtained . 

 

Brief Description of Drawings 

To describe technical solutions in embodiments of the present application more clearly, 10 

drawings that need to be used in the description of the embodiments will be briefly introduced 

below. It is apparent that the drawings described below are only some embodiments of the 

present application, and for those of ordinary skill in the art, other drawings may be obtained 

according to these drawings without paying an inventive effort. 

FIG. 1 is a schematic diagram of structure of a mobile communication system provided by 15 

an exemplary embodiment of the present application. 

FIG. 2 is a schematic diagram of division of sets of resources for a short-PUCCH provided 

by an exemplary embodiment of the present application. 

FIG. 3 is a flowchart of an uplink transmission method provided by an exemplary 

embodiment of the present application. 20 

FIG. 4 is a flowchart of an uplink transmission method provided by another exemplary 

embodiment of the present application. 

FIG. 5 is a flowchart of an uplink transmission method provided by another exemplary 

embodiment of the present application. 

FIG. 6 is a schematic diagram of division of sets of resources for a short-PUCCH provided 25 

by an exemplary embodiment of the present application. 

FIG. 7 is a schematic diagram of division of sets of resources for a short-PUCCH provided 

by another exemplary embodiment of the present application. 

FIG. 8 is a schematic diagram of division of sets of resources for a short-PUCCH provided 

by another exemplary embodiment of the present application. 30 

FIG. 9 is a block diagram of structure of an uplink transmission apparatus provided by 
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another exemplary embodiment of the present application. 

FIG. 10 is a block diagram of structure of an uplink transmission apparatus provided by 

another exemplary embodiment of the present application. 

FIG. 11 is a block diagram of structure of a terminal device provided by another 

exemplary embodiment of the present application. 5 

FIG. 12 is a block diagram of structure of an access network device provided by another 

exemplary embodiment of the present application. 

 

Detailed Description 

To make objects, technical solutions and advantages of the present application more 10 

clearer, implementations of the present application will be described in further detail below 

with reference to the accompanying drawings. 

The "module" mentioned herein generally refers to programs or instructions stored in a 

storage, which can implement certain functions. The "unit" mentioned herein generally refers to 

a functional structure divided according to logic, and the "unit" may be implemented by 15 

hardware alone or a combination of hardware and software. 

The "multiple" mentioned herein refers to two or more. The "and/or" is an association 

relationship describing associated objects, indicating that there may be three relationships, for 

example, A and/or B, which may indicate three situations: A alone, A and B, and B alone. The 

character "/" generally indicates that the objects before and after the character have an "or" 20 

relationship. 

Referring to FIG. 1, FIG.1 is a schematic diagram of structure of a mobile communication 

system provided by an embodiment of the present application. The mobile communication 

system may be a 5G system, which is also called a new radio (NR) system. The mobile 

communication system includes an access network device 120 and a terminal 140. 25 

The Access network device 120 may be a base station. For example, the base station may 

be a base station (gNB) with a central distributed architecture in the 5G system. When the 

central distributed architecture is used for the access network device, the access network device 

120 usually includes a central unit (CU) and at least two distributed units (DUs). The central 

unit is provided with protocol stacks of a Packet Data Convergence Protocol (PDCP) layer, a 30 

Radio Link Control (RLC) layer and a Media Access Control (MAC) layer. The distributed unit 

is provided with a Physical (PHY) layer protocol stack. The embodiments of the present 
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application do not limit the specific implementations of the access network device 120. 

Optionally, the access network device may also include a Home eNB (HeNB), a Relay, and a 

Pico base station, etc. 

The access network device 120 and the terminal 140 establish a radio connection through a 

radio air interface. Optionally, the radio air interface is a radio air interface based on a 5th 5 

generation mobile communication network technology (5G) standard. For example, the radio 

air interface is a New Radio (NR). Optionally, the radio air interface may be a radio air 

interface based on a next generation mobile communication network technology standard 

beyond 5G. 

The terminal 140 may refer to a device that provides voice and/or data connectivity to a 10 

user. The terminal may communicate with one or more core networks via a Radio Access 

Network (RAN). The terminal 140 may be a mobile terminal, such as a mobile phone (or called 

a "cellular" phone) and a computer with a mobile terminal, e.g., a portable, pocket-sized, 

handheld, computer-built or vehicle-mounted mobile device. For example, the terminal may be 

a Subscriber Unit, a Subscriber Station, a Mobile Station, a Mobile, a Remote Station, an 15 

Access Point, a Remote Terminal, an Access Terminal, a User Terminal, a User Agent, a User 

Device, or a User Equipment. 

It should be noted that the mobile communication system shown in FIG. 1 may include a 

plurality of access network devices 120 and/or a plurality of terminals 140. In FIG. 1, one 

access network device 120 and one terminal 140 are illustrated, but the embodiment is not 20 

limited thereto. 

In the 5G NR, some new designs of low delay and fast feedback are required. For example, 

one time slot may be divided into a downlink portion and an uplink portion, and the downlink 

portion and the uplink portion are separated by a Guard Period (GP). The downlink portion 

consists of one or more symbols. At the starting of the time slot, a gNB sends downlink data 25 

and signaling to a UE through the downlink portion. The UE completes transmission switching 

from the downlink to the uplink through the GP, then the UE transmits an uplink control 

channel and an uplink shared channel in the uplink portion. In the uplink portion, in order to 

realize fast feedback (eventually leading to fast turnover time), the UE may be required to feed 

back ACK/NACK (and other possible UCI) for a physical downlink shared channel (PDSCH) 30 

carried by the downlink portion in the current time slot. In this case, a new PUCCH is 

introduced into the NR, and the new PUCCH is sent at the end of the time slot. Since the new 

PUCCH may occupy only the last one or several symbols in the time slot, the new PUCCH may 
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be referred to as a PUCCH with a short duration, or a PUCCH with a short format, or a 

short-PUCCH. Herein, the uplink control channel may have any other possible names, and the 

embodiments of the present application do not limit possible names and abbreviations of the 

uplink control channel. 

The short-PUCCH is mainly used for feeding back ACK/NACK, and a valid payload of 5 

the short-PUCCH may be 1-2 bits or more. An expected standard design may have a good 

scalability from a low payload (1-2 bits) to a high payload (> 2 bits). It is further expected that 

the design of a short-PUCCH with 2 symbols (or possibly > 2 symbols) may be extended from 

the design of a short-PUCCH with 1 symbol. Aspects to be considered may include frequency 

diversity, power boost, a good capacity of the PUCCH, and RS overhead, etc. 10 

To realize these requirements and expectations, Resource Elements (REs) used for the 

short-PUCCH may be divided into several resource sets. REs in each resource set are evenly 

distributed in frequency, and the REs in each resource set are interleaved with the REs in other 

resource sets. Each resource set may be used for sending an uplink Reference Signal (RS) or 

uplink control information (UCI). 15 

REs used for the short-PUCCH usually belong to at least one time slot unit of at least one 

Physical Resource Block (PRB), for example, 12 REs in 1 time slot symbol of 1 PRB, 24 REs 

in 2 time slot symbols of 1 PRB, 24 REs in 1 time slot symbol of 2 PRBs, 48 REs in 2 time slot 

symbols of 2 PRBs, etc. Time-frequency resources used for the short-PUCCH may be divided 

into at least two resource sets. 20 

FIG. 2 shows an example in which time-frequency resources used for a short-PUCCH 

include 12 REs in 1 time slot symbol of 1 PRB, the 12 REs are divided into 3 resource sets, the 

REs in each resource set are evenly distributed in frequency, and REs from the each resource 

set are interleaved with REs from other resource sets. Herein, REs in a resource set 1 may be 

used for carrying an RS, and REs in a resource set 2 and a resource set 3 may be used for 25 

carrying UCI. Since the RSs are expected to be evenly distributed in frequency for a good 

channel estimation performance, the REs from various resource sets are interleaved together. 

Referring to FIG. 3, FIG. 3 is a flowchart of an uplink transmission method provided by an 

exemplary embodiment. The embodiment is described by taking the uplink transmission 

method applied to the mobile communication system shown in FIG. 1 as an example. In the 30 

embodiment, the terminal device may be a UE, and the access network device may be a gNB. 

The present embodiment may be applied to a scenario for sending a short-PUCCH. The method 

includes the following acts 301-307. 
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In act 301, an access network device determines at least two resource sets, and frequency 

domain positions of at least two resource elements in resource elements in each resource set of 

the at least two resource sets are different. 

The access network device divides time-frequency resources used for a short-PUCCH into 

at least two resource sets according to a preset set division way. Each resource set is used for 5 

transmitting an RS or UCI. 

There are at least two REs of which frequency domain positions are different in REs of the 

each resource set. Optionally, in a resource set, frequency domain positions of a part of REs are 

the same, and frequency domain positions of the other part of REs are different. Or, frequency 

domain positions of all REs in one resource set are different. By distributing REs in one 10 

resource set as discretely as possible, a better channel estimation gain can be obtained when the 

resource set is used for transmitting the RS. 

In act 302, the access network device sends a configuration signaling to a terminal device, 

wherein the configuration signaling is used for configuring a resource set of a first category and 

a resource set of a second category in the at least two resource sets, the resource set of the first 15 

category is used for transmitting uplink control information (UCI) in an uplink control channel, 

and the resource set of the second category is used for transmitting an uplink reference signal in 

the uplink control channel. 

For a given resource set, whether the resource set is used for transmitting the RS or the 

UCI is dynamically configured by the access network device. For example, in FIG. 2, a 20 

resource set 1 is used for transmitting the RS, and a resource set 2 and a resource set 3 are used 

for transmitting the UCI. For another example, in the FIG. 2, the resource sets 1 and 2 are used 

for transmitting the RS, and the resource set 3 is used for transmitting the UCI. 

According to an actual scenario of the uplink sending of the terminal device, the access 

network device generates the configuration signaling for the terminal device. The configuration 25 

signaling is used for configuring the resource set of the first category and the resource set of the 

second category in at least two resource sets for the short-PUCCH. Herein, the resource set of 

the first category is used for transmitting UCI in a short-PUCCH, and the resource set of the 

second category is used for transmitting an RS in the short-PUCCH. The resource set of the 

first category includes one or more resource sets, and the resource set of the second category 30 

includes one or more resource sets. In a scenario where the RS does not need to be sent, a 

quantity of the resource set of the second category may be zero. 
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A specific configuration mode of the configuration signaling may be any one of the 

following three configuration modes. 

First, the configuration signaling is used for explicitly configuring the resource set of the 

first category, and implicitly indicating that the resource set of the second category is other 

resource sets except the resource set of the first category. For example, referring to FIG. 2, 5 

when the access network device explicitly indicates that the resource set 1 is the resource set of 

the first category in the configuration signaling, the terminal determines the resource set 2 and 

the resource set 3 as the resource set of the second category while determining that the resource 

set 1 is the resource set of the first category according to the configuration signaling. 

Second, the configuration signaling is used for explicitly configuring the resource set of 10 

the second category, and implicitly indicating that the resource set of the first category is other 

resource sets except the resource set of the second category. For example, referring to FIG. 2, 

when the access network device explicitly indicates in the configuration signaling that the 

resource set 2 is the resource set of the second category, the terminal determines other resource 

sets except the resource set of the second category as the resource set of the first category while 15 

determining that the resource set 2 is the resource set of the second category according to the 

configuration signaling, that is, the terminal determines the resource set 1 and the resource set 3 

as the resource set of the first category. 

Third, the configuration signaling is used for explicitly configuring the resource set of the 

first category and the resource set of the second category. For example, refer to FIG. 2, the 20 

access network device explicitly indicates in the configuration signaling that the resource sets 2 

and 3 are the resource set of the first category and the resource set 1 is the resource set of the 

second category, then the terminal determines that the resource sets 2 and 3 are the resource set 

of the first category and the resource set 1 is the resource set of the second category according 

to the configuration signaling. 25 

Preferably, the second configuration signaling is adopted, that is, the configuration 

signaling is used for explicitly configuring the resource set of the second category, and 

implicitly indicating that the resource set of the first category is other resource sets except the 

resource set of the second category. 

Optionally, the configuration signaling is carried in a high-layer signaling or Downlink 30 

Control Information (DCI). For example, the high-layer signaling may be a Radio Resource 

Control (RRC) reconfiguration signaling. The configuration signaling may be semi-statically 

configured or dynamically notified. 
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In act 303, the terminal device determines the at least two resource sets, and the frequency 

domain positions of at least two resource elements in resource elements in each resource set of 

the at least two resource sets are different. 

Optionally, the terminal device divides the time-frequency resources used for the 

short-PUCCH into at least two resource sets according to the same set division way as that of 5 

the access network device. Each resource set is used for transmitting the RS or the UCI. 

This act may be performed before, or after the act 302, or simultaneously with the act 302, 

or after act 304, and the embodiment is not limited thereto. 

In act 304, the terminal device receives the configuration signaling sent by the access 

network device. 10 

In act 305, the terminal device determines a resource set of a first category and a resource 

set of a second category in the at least two resource sets according to the configuration 

signaling. 

The resource set of the first category is used for transmitting uplink control information in 

an uplink control channel, and the resource set of the second category is used for transmitting 15 

an uplink reference signal in the uplink control channel. 

In act 306, the terminal device sends the uplink control channel. 

According to the configuration signaling, the terminal device sends the uplink control 

information, such as an ACK/NACK, on the resource elements of the resource set of the first 

category; and sends an uplink reference signal, such as a Demodulation Reference Signal 20 

(DM-RS), on the resource elements of the resource set of the second category. 

In act 307, the access network device receives the uplink control channel of the terminal 

device. 

According to the configuration signaling, the access network device receives the uplink 

control information, such as an ACK/NACK, on the resource elements of the resource set of the 25 

first category; and receives the uplink reference signal, such as the DM-RS, on the resource 

elements of the resource set of the second category. 

In conclusion, in the uplink transmission method provided by the present embodiment, the 

resources used for transmitting the short-PUCCH are divided into at least two resource sets, the 

access network device configures the resource set of the first category and the resource set of 30 

the second category in the at least two resource sets to the terminal device, and the terminal 
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sends the uplink control channel according to the configuration of the access network device, so 

that the RS overhead and structure in the short-PUCCH can be dynamically adjusted, thereby 

obtaining a better PUCCH demodulation performance. 

In an optional embodiment based on FIG. 3, in some scenarios where the RS does not need 

to be sent, the at least two resource sets may all be configured as the resource set of the first 5 

category, in this case the above configuration signaling is only used for configuring the 

resource set of the first category in the at least two resource sets, the act 302 may be replaced 

with act 302a, and act 305 may be replaced with act 305a, as shown in FIG. 4. 

In an optional embodiment based on FIG. 3, a set division way used for dividing the 

time-frequency resources for the short-PUCCH into at least two resource sets, may be 10 

pre-determined by a communication protocol, or pre-configured by an access network device to 

a terminal device. 

If the set division way is pre-determined, in acts 301 and 303 the access network device 

and the terminal respectively divides the time-frequency resources for the short-PUCCH 

according to the pre-determined set division way. If the set division way is pre-configured, the 15 

above act 303 may be replaced with acts 303a to 303c, as shown in FIG. 5. 

In act 303a, the access network device sends a set division parameter to the terminal 

device. 

The set division parameter includes at least one of: a quantity of resource sets, a quantity 

of resource sets in each time slot unit, a quantity of resource sets in each PRB, and a quantity of 20 

REs in each resource set. 

In act 303b, the terminal device receives the set division parameter sent by the access 

network device. 

In act 303c, the terminal device divides time-frequency resources for an uplink control 

channel into at least two resource sets according to the set division parameter. 25 

The time-frequency resources for the uplink control channel may include at least one time 

domain unit on at least one resource block, and the at least one time domain unit is one or two 

time domain symbols. 

Herein, according to different embodiments, the set division way includes but is not 

limited to following three ways. 30 

A set division way 1: there are T resource blocks and N time domain units, and the 
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quantity of the at least two resource sets is P=N*A, wherein resource elements of each time 

domain unit is divided into A resource sets, and P, N and A are all positive integers. 

Exemplarily, assuming T=2, N=2, and referring to FIG. 6, the time-frequency resources 

for the short-PUCCH include 48 REs in 2 time domain symbols of 2 PRBs. 12 REs in each time 

domain symbol are divided into 2 resource sets to obtain a total quantity P=N*A=2*2=4 of 5 

resource sets. That is, 12 REs numbered 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 and 23 in the first 

time domain symbol are divided into a resource set a, and 12 REs numbered 2, 4, 6, 8, 10, 12, 

14, 16, 18, 20, 22 and 24 in the first time domain symbol are divided into a resource set b; 12 

REs numbered 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 and 23 in the second time domain symbol are 

divided into a resource set c, and 12 REs numbered 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 and 24 10 

in the second time domain symbol are divided into a resource set d. 

Herein, the first time domain symbol refers to a symbol on a left side of two adjacent 

symbols, and the second time domain symbol refers to a symbol on a right side of the two 

adjacent symbols in the figure. The RE number refers to a serial number according to an order 

from top to bottom. 15 

A set division way 2: there are T resource blocks and N time domain units, and a quantity 

of the at least two resource sets is P=N*T*B, wherein the resource elements in each time 

domain unit of each resource block are divided into B resource sets, and P, N and B are all 

positive integers. 

Exemplarily, assuming T=2, N=2, and referring to FIG. 7, time-frequency resources for a 20 

short-PUCCH include 48 REs in 2 time domain symbols of 2 PRBs. 12 REs in each time 

domain symbol of each PRB are divided into 2 resource sets to obtain a total quantity 

P=T*N*B=2*2*2=8 of resource sets. That is, 6 REs numbered 1, 3, 5, 7, 9, 11 in the first time 

domain symbol of the first PRB are divided into a resource set a, and 6 REs numbered 13, 15, 

17, 19, 21, and 23 in the first time domain symbol of the first PRB are divided into a resource 25 

set b; 6 REs numbered 1, 3, 5, 7, 9 and 11 in the second time domain symbol of the first PRB 

are divided into a resource set c, and 6 REs numbered 13, 15, 17, 19, 21 and 23 in the second 

time domain symbol of the first PRB are divided into a resource set d; 6 REs numbered 1, 3, 5, 

7, 9 and 11 in the first time domain symbol of the second PRB are divided into a set e, and 6 

REs numbered 13, 15, 17, 19, 21 and 23 in the first time domain symbol of the second PRB are 30 

divided into a resource set f; 6 REs numbered 1, 3, 5, 7, 9 and 11 in the second time domain 

symbol of the second PRB are divided into a resource set g, and 6 REs numbered 13, 15, 17, 19, 

21 and 23 in the second time domain symbol of the second PRB are divided into a resource set 
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h. 

A set division way 3: at least one resource block includes a target resource block and T-1 

other resource blocks (total quantity is T), the quantity of time domain units is N, and the 

quantity of the at least two resource sets are P=N*C. Resource elements of N time domain units 

in the target resource block are divided into C resource sets, and the set division way of other 5 

resource blocks is the same as that of the target resource block. 

Exemplarily, assuming T=2, N=2, and referring to FIG. 8, time-frequency resources for a 

short-PUCCH include 48 REs in 2 time domain symbols of 2 PRBs. 12 REs in each time 

domain symbol of the first PRB are divided into 3 resource sets, and the second PRB adopts the 

same set division way as that of the first PRB to obtain a total quantity P=T*N*C=2*2*3=6 of 10 

resource sets. That is, 4 REs numbered 1, 4, 7 and 10 in the first time domain symbol of the first 

PRB are divided into a resource set a; 4 REs numbered 2, 5, 8 and 11 in the first time domain 

symbol of the first PRB are divided into a resource set b; 4 REs numbered 3, 6, 9 and 12 in the 

first time domain symbol of the first PRB are divided into a resource set c; 4 REs numbered 1, 4, 

7 and 10 in the second time domain symbol of the first PRB are divided into a resource set d; 4 15 

REs numbered 2, 5, 8 and 11 in the second time domain symbol of the first PRB are divided 

into a resource set e; 4 REs numbered 3, 6, 9 and 12 in the second time domain symbol of the 

first PRB are divided into a resource set f. 

In the above three set division ways, the set division parameter includes at least one of: a 

quantity of resource sets in each PRB, a quantity of resource sets in each time domain symbol, a 20 

quantity of resource sets in each time domain symbol of each PRB, a set division way (one of 

the above three division way), and a position of a resource block. 

Optionally, distribution of REs in each resource set satisfies at least one of following 

characteristics: 

1. Each resource set of the at least two resource sets contains a same quantity of resource 25 

elements. For example, the each resource set in FIG. 6 includes 12 REs, the each resource set in 

FIG. 7 includes 6 REs, and the each resource set in FIG. 8 includes 8 REs. 

2. The resource elements in the each resource set of the at least two resource sets belong to 

one time domain unit in time domain. For example, the resource elements in the resource set a 

in FIG. 6 belong to the first time domain symbol, the resource elements in the resource set b in 30 

FIG. 6 belong to the first time domain symbol, the resource elements in the resource set c in 

FIG. 6 belong to the second time domain symbol, and the resource elements in the resource set 
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d in FIG. 6 belong to the second time domain symbol. 

3. The resource elements in the each resource set of the at least two resource sets belong to 

one resource block in frequency domain. For example, REs in the each resource set in FIG. 7 

belong to the same PRB in the frequency domain. 

4. The resource elements in the each resource set of the at least two resource sets belong to 5 

a plurality of resource blocks in the frequency domain, and the uplink control channel is 

transmitted through the plurality of resource blocks. The “plurality” in the present application 

refers to at least two. 

For example, REs in the each resource set in FIGs. 6 and 8 belong to 2 PRBs in the 

frequency domain. 10 

5. The resource elements belonging to one time domain unit in the each resource set of the 

at least two resource sets are distributed with an equal interval in the frequency domain. 

For example, the resource elements belonging to one time domain unit in the each resource 

set in FIGs. 6 and 7 are distributed with an equal interval (an interval of 1) in the frequency 

domain. The resource elements belonging to one time domain unit in the each resource set in 15 

FIG. 8 are distributed with an equal interval (an interval of 2) in the frequency domain. 

Optionally, each resource set has a corresponding set index. The mode for establishing a 

set index includes any of following four modes. 

First, the at least two resource sets are indexed according to an order of firstly frequency 

domain and then time domain. Taking FIG. 7 as an example, the order of resource set indexes 20 

thereof is {set a, set b, set e, set f, set c, set d, set g, set h}. 

Second, the at least two resource sets are indexed according to an order of firstly time 

domain and then frequency domain. Taking FIG. 7 as an example, the order of resource set 

indexes thereof is {set a, set c, set b, set d, set e, set g, set f, set h}. 

Third, the at least two resource sets are indexed in each resource block according to an 25 

order of firstly frequency domain and then time domain, and then indexed according to an 

ascending or descending order of resource blocks. For example, assuming a downward order in 

FIG. 7 is the ascending order of PRBs, and the order of resource set indexes thereof is {set a, 

set b, set c, set d, set e, set f, set g, set h}. 

Fourth, the at least two resource sets are indexed in each resource block according to an 30 

order of firstly time domain and then frequency domain, and then indexed according to an 
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ascending or descending order of resource blocks. For example, assuming a downward order in 

FIG. 7 is the ascending order of PRBs, and the order of resource set indexes thereof is {set a, 

set c, set b, set d, set e, set g, set f, set h}. 

In the method embodiments described above, when the gNB sends the configuration 

signaling to the UE, the configuration signaling carries the set index of the resource set of the 5 

first category, or the set indexes of the resource set of the first category and the resource set of 

the second category, or the set index of the resource set of the second category. 

In the method embodiments described above, the uplink reference signal sent by the 

terminal device in the uplink control channel includes: a Demodulation Reference Signal 

(DM-RS) and a Sounding Reference Signal (SRS). The DM-RS is used by the base station for 10 

performing channel estimation on coherent demodulation of the uplink physical channel 

(PUSCH and PUCCH). Therefore, the DM-RS is sent together with the PUCCH. The SRS is 

used by the base station for estimating uplink channel states of different frequencies. 

When a terminal device sends an uplink reference signal on REs in a resource set of a 

second category, the terminal device may transmit one or more uplink reference signals, and 15 

each uplink reference signal is sent by using one or more resource sets of the second category. 

A length Q of a reference signal sequence used for the uplink reference signal may adopt any 

one of following two forms. 

First, the length Q of the reference signal sequence used for the uplink reference signal is 

equal to a quantity of REs in one (or single) resource set of the second category corresponding 20 

to the uplink reference signal. For example, when the RS is sent in the resource set a shown in 

FIG. 6, the length Q of the reference signal sequence = the quantity of REs in the resource set a 

= 12. 

Second, the length Q of the reference signal sequence used for the uplink reference signal 

is equal to a quantity of resource elements in a single resource block in one (or single) resource 25 

set of a second category corresponding to the uplink reference signal. For example, when the 

RS is sent in the resource set a shown in FIG. 6, the length Q of the reference signal sequence = 

the quantity of REs in the resource set a =12. 

Optionally, the above-mentioned reference signal sequence is a Zadoff-Chu sequence. The 

same one uplink reference signal is usually transmitted in the REs in one resource set of the 30 

second category, but in a scenario where the terminal needs to transmit multiple uplink 

reference signals, different uplink reference signals may be multiplexed in the REs in the same 
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resource set of the second category for transmission. That is, the resource set of the second 

category corresponding to different uplink reference signals may be the same resource set, or 

different resource sets. 

In the above method embodiments, the UCI sent by the terminal device in the uplink 

control channel includes at least one of: an ACK/NACK for feedback of a PDSCH, 5 

Channel-State Information (CSI), and a Scheduling Request (SR). 

When a terminal device sends uplink control information on REs in a resource set of a first 

category, the terminal device modulates the UCI to obtain at least one UCI modulation symbol 

to be sent, and each resource set of the first category is used for transmitting one UCI 

modulation symbol. After spreading is performed on the UCI modulation symbol through a 10 

spreading sequence, the terminal device transmits the spread UCI modulation symbol on all 

REs in the corresponding resource set of the first category. 

Optionally, a length of a spreading sequence is equal to a quantity of REs in a resource set 

of a first category corresponding to a UCI modulation symbol. For example, each resource set 

in FIG. 7 includes 6 REs. When one UCI modulation symbol is transmitted by using a resource 15 

set a, spreading is performed on the UCI modulation symbol by using a spreading sequence of 

which a length is 6, and then the spread UCI modulation symbol is mapped to 6 REs in the 

resource set a for transmission. 

In conclusion, since a gNB may dynamically configure the resource set of the first 

category for transmitting the UCI and the resource set of the second category for transmitting 20 

the RS to the UE according to factors, such as channel conditions of the UE and an amount of 

data to be sent, the resource division for the short-PUCCH is dynamically configured, thereby 

better RS overhead and a better or best PUCCH demodulation performance are achieved. 

The following is apparatus embodiments of the embodiments of the present application. 

The parts which are not described detailedly in the apparatus embodiments, may refer to the 25 

technical details disclosed in the above method embodiments. 

Referring to FIG. 9, FIG. 9 is a schematic diagram of structure of an uplink data apparatus 

provided by an embodiment of the present application. The uplink data apparatus may be 

realized as all or a part of the terminal device through software, hardware, or a combination of 

the software and hardware. The uplink data apparatus includes a determining unit 901, a 30 

receiving unit 902, and a sending unit 903. 

The determining unit 901 is used for performing functions of the above acts 303, 303c, 
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305a and at least one of other explicit or implicit determination acts. 

The receiving unit 902 is used for performing functions of the above acts 304, 303b and at 

least one of other explicit or implicit receiving acts. 

The sending unit 903 is used for performing the above act 306 and at least one of other 

explicit or implicit sending acts. 5 

Referring to FIG. 10, FIG. 10 is a schematic diagram of structure of an uplink data 

apparatus provided by an implementation of the present application. The uplink data apparatus 

may be realized as all or a part of the access network device through software, hardware, or a 

combination of the software and hardware. The uplink data apparatus includes a determining 

unit 1001, a sending unit 1002, and a receiving unit 1003. 10 

The determining unit 1001 is used for performing functions of the above act 301and at 

least one of other explicit or implicit determination acts. 

The sending unit 1002 is used for performing functions of the above acts 302, 302a, 303a 

and at least one of other explicit or implicit sending acts. 

The receiving unit 1003 is used for performing functions of the above act 307 and at least 15 

one of other explicit or implicit receiving acts. 

Referring to FIG. 11, FIG. 11 is a schematic diagram of structure of a terminal device 

provided by an exemplary embodiment of the present application. The terminal device includes 

a processor 11, a receiver 12, a transmitter 13, a storage 14 and a bus 15. 

The processor 11 includes one or more processing cores. The processor 11 executes 20 

various functional applications and information processing by running software programs and 

modules. 

The receiver 12 and the transmitter 13 may be implemented as a communication 

component, and the communication component may be a communication chip. The 

communication chip may include a receiving module, a transmitting module, a modulation and 25 

demodulation module, etc., for modulating and/or demodulating information, and receiving or 

transmitting the information through radio signals. 

The storage 14 is connected with the processor 11 via the bus 15. 

The storage 14 may be used for storing software programs and modules. 

The storage 14 may store at least one application program module 16 for functions 30 

described. The application program module 16 may include a determining module 161, a 
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receiving unit 163, and a sending module 162. 

The processor 11 is used for executing the determining module 161 to implement the 

determination acts in the above various method embodiments. The processor 11 is used for 

executing the sending module 162 to implement the sending acts in the above various method 

embodiments. The processor 11 is used for executing the receiving module 163 to implement 5 

the receiving acts in the above various method embodiments. 

In addition, the storage 14 may be implemented by any type of volatile or nonvolatile 

storage device or a combination thereof, such as a static random access memory (SRAM), an 

electrically erasable programmable read only memory (EEPROM), an erasable programmable 

read only memory (EPROM), a programmable read only memory (PROM), a read only 10 

memory (ROM), a magnetic memory, a flash memory, a magnetic disk or an optical disk. 

Referring to FIG. 12, FIG. 12 is a schematic diagram of structure of an access network 

device provided by an exemplary embodiment of the present application. The access network 

device includes a processor 21, a receiver 22, a transmitter 23, a storage 24 and a bus 25. 

The processor 21 includes one or more processing cores. The processor 21 executes 15 

various functional applications and information processing by running software programs and 

modules. 

The receiver 22 and the transmitter 23 may be implemented as a communication 

component, and the communication component may be a communication chip. The 

communication chip may include a receiving module, a transmitting module, a modulation and 20 

demodulation module, etc. for modulating and demodulating information, and receiving or 

transmitting the information through radio signals. 

The storage 24 is connected with the processor 21 via the bus 25. 

The storage 24 may be used for storing software programs and modules. 

The storage 24 may store at least one application program module 26 for functions 25 

described. The application program module 26 may include a determining module 261, a 

sending module 262, and a receiving module 263. 

The processor 21 is used for executing the receiving module 263 to implement the 

receiving acts in the above various method embodiments. The processor 21 is used for 

executing the determining module 261 to implement the determination acts in the above various 30 

method embodiments. The processor 21 is used for executing the transmitting module 262 to 

implement the sending acts in the above various method embodiments. 
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In addition, the storage 24 may be implemented by any type of volatile or nonvolatile 

storage device or a combination thereof, such as a static random access memory (SRAM), an 

electrically erasable programmable read only memory (EEPROM), an erasable programmable 

read only memory (EPROM), a programmable read only memory (PROM), a read only 

memory (ROM), a magnetic memory, a flash memory, a magnetic disk or an optical disk. 5 

An embodiment of the present application further provides an uplink data system, which 

may include a terminal device and an access network device. 

The terminal device may include the uplink data apparatus provided in the FIG. 9, and the 

access network device may include the uplink data apparatus provided in the FIG. 10. 

Optionally, the terminal device may be the above terminal device provided in FIG. 11, and 10 

the access network device may be the above access network device provided in FIG. 12. 

Those skilled in the art should appreciate that, in one or more examples described above, 

the functions described in the embodiments of the present application may be implemented by 

software, hardware, firmware or any combination thereof. When the functions are implemented 

by using the software, these functions may be stored in a computer readable medium or 15 

transmitted as one or more instructions or codes on the computer readable medium. The 

computer readable medium includes a computer storage medium and a communication medium, 

wherein the communication medium includes any medium that facilitates the transfer of 

computer programs from one place to another. The storage medium may be any available 

medium accessible by a general-purpose computer or a special-purpose computer.  20 

The above description is only the preferred embodiments of the present application, and is 

not intended to limit the present application. Any modification, equivalent substitution, 

improvement, etc., made within the spirit and principles of the present application shall be 

included in the scope of protection of the present application. 
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Claims: 

1. An uplink transmission method, comprising: 

determining, by a terminal device, at least two resource sets, wherein frequency domain 

positions of at least two resource elements in each resource set of the at least two resource sets 

are different; 5 

receiving, by the terminal device, a configuration signaling sent by an access network 

device; 

determining, by the terminal device, one or more resource sets of a first category from the 

at least two resource sets according to the configuration signaling, wherein the one or more 

resource sets of the first category are used for transmitting uplink control information (UCI) in 10 

an uplink control channel; and 

sending, by the terminal device, the uplink control channel. 

2. The method according to claim 1, wherein the method further comprises: 

determining, by the terminal device, one or more resource sets of a second category from 

the at least two resource sets according to the configuration signaling, wherein the one or more 15 

resource sets of the second category are used for transmitting an uplink reference signal in the 

uplink control channel. 

3. The method according to claim 1 or 2, wherein the configuration signaling is used for 

explicitly configuring the one or more resource sets of the second category, and implicitly 

indicating that the one or more resource sets of the first category is other resource sets except 20 

the one or more resource sets of the second category. 

4. The method according to claim 2, wherein, 

a length Q of a reference signal sequence used for the uplink reference signal is equal to a 

quantity of resource elements in one resource set of the second category corresponding to the 

uplink reference signal; or, a length Q of a reference signal sequence used for the uplink 25 

reference signal is equal to a quantity of resource elements in a single resource block in one 

resource set of the second category corresponding to the uplink reference signal. 

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

the each resource set of the at least two resource sets has a same quantity of resource 

elements. 30 

6. The method according to any one of claims 1-5, wherein a quantity of the at least two 
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resource sets is equal to a quantity of time domain units. 

7. The method according to any one of claims 1 to 5, wherein,  

resource elements in the each resource set of the at least two resource sets belong to one 

resource block in frequency domain. 

8. The method according to any one of claims 1 to 5, wherein,  5 

resource elements in the each resource set of the at least two resource sets belong to a 

plurality of resource blocks in frequency domain, and the uplink control channel is transmitted 

through the plurality of resource blocks. 

9. The method according to any one of claims 1-8, wherein at least one resource set of the 

first category is used for transmitting the UCI; each resource set of the first category is used for 10 

transmitting one UCI modulation symbol; 

each UCI modulation symbol, after spreading is performed, is mapped to all resource 

elements in the at least one resource set of the first category for transmission. 

10. An uplink transmission apparatus, comprising: 

a determining unit, used for determining at least two resource sets, wherein frequency 15 

domain positions of at least two resource elements in each resource set of the at least two 

resource sets are different;  

a receiving unit, used for receiving a configuration signaling sent by an access network 

device; and 

a sending unit, used for sending the uplink control channel; 20 

wherein the determining unit is further used for determining one or more resource sets of a 

first category from the at least two resource sets according to the configuration signaling, 

wherein the one or more resource sets of the first category are used for transmitting uplink 

control information (UCI) in an uplink control channel. 

11. The apparatus according to claim 10, wherein,  25 

the determining unit is further used for determining one or more resource sets of a second 

category in the at least two resource sets according to the configuration signaling, wherein the 

one or more resource sets of the second category are used for transmitting an uplink reference 

signal in the uplink control channel. 

12. The apparatus according to claim 10 or 11, wherein the configuration signaling is used 30 

for explicitly configuring the one or more resource sets of the second category, and implicitly 
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indicating that the one or more resource sets of the first category is other resource sets except 

the one or more resource sets of the second category. 

13. The apparatus according to claim 10, wherein, 

a length Q of a reference signal sequence used for the uplink reference signal is equal to a 

quantity of resource elements in one resource set of the second category corresponding to the 5 

uplink reference signal; or, 

the length Q of the reference signal sequence used for the uplink reference signal is equal 

to a quantity of resource elements in a single resource block in one resource set of the second 

category corresponding to the uplink reference signal. 

14. The apparatus according to any one of claims 10-13, wherein,  10 

the each resource set of the at least two resource sets has a same quantity of resource 

elements. 

15. The apparatus according to any of claims 10-14, wherein a quantity of the at least two 

resource sets is equal to a quantity of time domain units. 

16. The apparatus according to any one of claims 10-14, wherein,  15 

resource elements in the each resource set of the at least two resource sets belong to one 

time domain unit in time domain. 

17. The apparatus according to any one of claims 10-14, wherein,  

resource elements in the each resource set of the at least two resource sets belong to one 

resource block in frequency domain. 20 

18. The apparatus according to any one of claims 10-14, wherein,  

resource elements in the each resource set of the at least two resource sets belong to a 

plurality of resource blocks in frequency domain, and the uplink control channel is transmitted 

through the plurality of resource blocks. 

19. The apparatus according to any one of claims 10-18, wherein, 25 

resource elements belonging to one time domain unit in the each resource set of the at least 

two resource sets are distributed with an equal interval in frequency domain. 

20. The apparatus according to any one of claims 10-19, wherein, 

the at least two resource sets are indexed according to an order of firstly frequency domain 

and then time domain; or, 30 
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the at least two resource sets are indexed according to an order of firstly time domain and 

then frequency domain; or, 

the at least two resource sets are indexed in each of resource blocks according to an order 

of firstly frequency domain and then time domain, and then indexed according to an ascending 

or descending order of the resource blocks; or, 5 

the at least two resource sets are indexed in each of resource blocks according to an order 

of firstly time domain and then frequency domain, and then indexed according to an ascending 

or descending order of the resource blocks. 

21. The apparatus according to any one of claims 10-20, wherein, a set division way of the 

resource sets is pre-determined or pre-configured. 10 

22. The apparatus according to any one of claims 10-21, wherein at least one resource set 

of the first category is used for transmitting the UCI; each resource set of the first category is 

used for transmitting one UCI modulation symbol; and 

each UCI modulation symbol, after spreading is performed, is mapped to all resource 

elements in the at least one resource set of the first category for transmission. 15 

 

 


