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RADIO COMMUNICATION METHOD AND DEVICE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims priority to Chinese Patent Application No. 201811303170.1, 

filed in China on November 2, 2018, which is incorporated herein by reference in its entirety. 

TECHNICAL FIELD 

[0002] This application relates to the field of communications technologies, and more 

specifically, to a radio communication method and a device. 

BACKGROUND 

[0003] In a mobile communications system, with regard to beam indication for a physical 

downlink control channel (Physical Downlink Control Channel, PDCCH), a network device 

configures K transmission configuration indication (Transmission Configuration Indication, 

TCI) states (state) for each control resource set (Control Resource Set, CORESET) by using 

radio resource control (Radio Resource Control, RRC) signaling. When K > 1, one TCI state is 

indicated by a media access control control element (Media Access Control Control Element, 

MAC CE); when K = 1, no additional MAC CE command is required. When monitoring a 

CORESET, a terminal device uses same quasi co-location (Quasi-colocation, QCL) information, 

namely a same TCI state, for all search spaces (Search Space) within the CORESET. The 

terminal device can learn a receive beam of the PDCCH based on the TCI state. 

[0004] With regard to beam indication for a physical downlink share channel (Physical 

Downlink Share Channel, PDSCH), the network device configures M TCI states by using RRC 

signaling, activates 2N TCI states by using a MAC CE command, and then uses an N-bit field 

(Field) in downlink control information (Downlink Control Information, DCI) to notify the TCI 

states. The terminal device can learn a receive beam of the PDSCH based on the notified TCI 

states. 

[0005] With regard to beam indication for a physical uplink control channel (Physical 

Uplink Control Channel, PUCCH), the network device configures spatial relation information 

(Spatial Relation Information) for each PUCCH resource by using RRC signaling. When spatial 

relation information configured for a PUCCH resource includes a plurality of entries (Entry), 

spatial relation information of one of the entries is indicated by using a MAC CE. 
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[0006] With regard to beam indication for a physical uplink share channel (Physical Uplink 

Share Channel, PUSCH), the network device configures related information of the PUSCH by 

using RRC signaling. When DCI carried on the PDCCH schedules the PUSCH, each code point 

(Code Point) of a sounding reference signal resource indicator (Sounding Reference Signal 

Resource Indicator, SRI) field in the DCI indicates one SRI, and the SRI is used to indicate a 

spatial relation of the PUSCH. 

[0007] With regard to beam indication for an SRS, when the SRS is a periodic SRS, the 

network device configures a spatial relation for an SRS resource by using RRC signaling. When 

the SRS is a semi-persistent SRS, the network device activates, by using a MAC CE command, 

one of a set of spatial relations configured by using RRC signaling. When an SR type is 

aperiodic SRS, the network device configures a spatial relation for an SRS resource by using 

RRC signaling. 

[0008] It can be learned from the foregoing description that currently with regard to the 

beam indication for uplink and downlink channels or reference signals, candidate QCL 

information or spatial relation information is usually configured by using RRC signaling and 

then is activated by using a MAC CE command or indicated by using DCI. When the candidate 

QCL information or the spatial relation information is to be reconfigured, the RRC signaling 

needs to be used again for configuration, resulting in relatively large higher-layer signaling 

overheads. 

SUMMARY 

[0009] An objective of embodiments of this disclosure is to provide a radio communication 

method and a device, so as to reduce higher-layer signaling overheads. 

[0010] According to a first aspect, a radio communication method is provided, where the 

method includes: in a case in which a first target control resource set CORESET is configured 

for a first cell in a target frequency band, determining first target quasi co-location QCL 

information of the first target CORESET configured for the first cell; and determining, based on 

the first target QCL information, QCL information of a downlink channel or downlink reference 

signal in at least one cell and spatial relation information of an uplink channel or uplink 

reference signal in the at least one cell. 
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[0011] According to a second aspect, a radio communication method is provided, where the 

method includes: receiving a spatial transmission information set, where the spatial 

transmission information set includes a quasi co-location QCL information set and a spatial 

relation information set; determining QCL information of a downlink channel or downlink 

reference signal in at least one cell based on the QCL information set; and determining spatial 

relation information of an uplink channel or uplink reference signal in the at least one cell based 

on the spatial relation information set. 

[0012] According to a third aspect, a radio communication method is provided, where the 

method includes: receiving a spatial transmission information set, where the spatial 

transmission information set includes a quasi co-location QCL information set or a spatial 

relation information set; and 

determining, based on the spatial transmission information set, QCL information of 

a downlink channel or downlink reference signal in at least one cell and spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell. 

[0013] According to a fourth aspect, a radio communication method is provided, where the 

method includes: transmitting a spatial transmission information set, where the spatial 

transmission information set includes a quasi co-location QCL information set and a spatial 

relation information set, the QCL information set is used by a terminal device to determine 

QCL information of a downlink channel or downlink reference signal in at least one cell, and 

the spatial relation information set is used by the terminal device to determine spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell. 

[0014] According to a fifth aspect, a radio communication method is provided, where the 

method includes: transmitting a spatial transmission information set, where the spatial 

transmission information set includes a quasi co-location QCL information set or a spatial 

relation information set, and the spatial transmission information set is used by a terminal 

device to determine QCL information of a downlink channel or downlink reference signal in at 

least one cell and spatial relation information of an uplink channel or uplink reference signal in 

the at least one cell. 

[0015] According to a sixth aspect, a device is provided, where the device includes: a first 

processing module, configured to: in a case in which a first target control resource set 
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CORESET is configured for a first cell in a target frequency band, determine first target quasi 

co-location QCL information of the first target CORESET configured for the first cell; and a 

second processing module, configured to: determine, based on the first target QCL information, 

QCL information of a downlink channel or downlink reference signal in at least one cell and 

spatial relation information of an uplink channel or uplink reference signal in the at least one 

cell. 

[0016] According to a seventh aspect, a terminal device is provided, where the terminal 

device includes: a transceiver module, configured to receive a spatial transmission information 

set, where the spatial transmission information set includes a quasi co-location QCL 

information set and a spatial relation information set; and a processing module, configured to 

determine QCL information of a downlink channel or downlink reference signal in at least one 

cell based on the QCL information set; where the processing module is further configured to 

determine spatial relation information of an uplink channel or uplink reference signal in the at 

least one cell based on the spatial relation information set. 

[0017] According to an eighth aspect, a terminal device is provided, where the terminal 

device includes: a transceiver module, configured to receive a spatial transmission information 

set, where the spatial transmission information set includes a quasi co-location QCL 

information set or a spatial relation information set; and a processing module, configured to 

determine, based on the spatial transmission information set, QCL information of a downlink 

channel or downlink reference signal in at least one cell and spatial relation information of an 

uplink channel or uplink reference signal in the at least one cell. 

[0018] According to a ninth aspect, a network device is provided, where the network device 

includes: a transceiver module, configured to transmit a spatial transmission information set, 

where the spatial transmission information set includes a quasi co-location QCL information set 

and a spatial relation information set, the QCL information set is used by a terminal device to 

determine QCL information of a downlink channel or downlink reference signal in at least one 

cell, and the spatial relation information set is used by the terminal device to determine spatial 

relation information of an uplink channel or uplink reference signal in the at least one cell. 

[0019] According to a tenth aspect, a network device is provided, where the network device 

includes: a transceiver module, configured to transmit a spatial transmission information set, 



5 

where the spatial transmission information set includes a quasi co-location QCL information set 

or a spatial relation information set, and the spatial transmission information set is used by a 

terminal device to determine QCL information of a downlink channel or downlink reference 

signal in at least one cell and spatial relation information of an uplink channel or uplink 

reference signal in the at least one cell. 

[0020] According to an eleventh aspect, a device is provided, where the device includes a 

memory, a processor, and a computer program stored in the memory and capable of running on 

the processor, and when the computer program is executed by the processor, the steps of the 

radio communication method according to the first aspect are implemented. 

[0021] According to a twelfth aspect, a terminal device is provided, where the terminal 

device includes a memory, a processor, and a computer program stored in the memory and 

capable of running on the processor, and when the computer program is executed by the 

processor, the steps of the radio communication method according to the second aspect are 

implemented. 

[0022] According to a thirteenth aspect, a terminal device is provided, where the terminal 

device includes a memory, a processor, and a computer program stored in the memory and 

capable of running on the processor, and when the computer program is executed by the 

processor, the steps of the radio communication method according to the third aspect are 

implemented. 

[0023] According to a fourteenth aspect, a network device is provided, where the network 

device includes a memory, a processor, and a computer program stored in the memory and 

capable of running on the processor, and when the computer program is executed by the 

processor, the steps of the radio communication method according to the fourth aspect are 

implemented. 

[0024] According to a fifteenth aspect, a network device is provided, where the network 

device includes a memory, a processor, and a computer program stored in the memory and 

capable of running on the processor, and when the computer program is executed by the 

processor, the steps of the radio communication method according to the fifth aspect are 

implemented. 
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[0025] According to a sixteenth aspect, a computer-readable storage medium is provided, 

where a computer program is stored in the computer-readable storage medium, and when the 

computer program is executed by a processor, the steps of the radio communication method 

according to the first aspect to the fifth aspect are implemented. 

[0026] In some embodiments of this disclosure, the terminal device may determine, based 

on quasi co-location QCL information of a specific CORESET in the target frequency band, the 

QCL information of the downlink channel or downlink reference signal and the spatial relation 

information of the uplink channel or uplink reference signal information in the at least one cell, 

not requiring configuration by the network device by using higher-layer information, thereby 

reducing higher-layer signaling overheads. 

BRIEF DESCRIPTION OF DRAWINGS 

[0027] The accompanying drawings described herein are intended for better understanding 

of this disclosure, and constitute a part of this disclosure. Exemplary embodiments and 

descriptions thereof in this disclosure are intended to interpret this disclosure and do not 

constitute any improper limitation on this disclosure. In the accompanying drawings: 

[0028] FIG. 1 is a schematic flowchart of a radio communication method according to an 

embodiment of this disclosure; 

[0029] FIG. 2 is another schematic flowchart of a radio communication method according 

to an embodiment of this disclosure; 

[0030] FIG. 3 is still another schematic flowchart of a radio communication method 

according to an embodiment of this disclosure; 

[0031] FIG. 4 is another schematic flowchart of a radio communication method according 

to an embodiment of this disclosure; 

[0032] FIG. 5 is still another schematic flowchart of a radio communication method 

according to an embodiment of this disclosure; 

[0033] FIG. 6 is another schematic flowchart of a radio communication method according 

to an embodiment of this disclosure; 

[0034] FIG. 7 is still another schematic flowchart of a radio communication method 

according to an embodiment of this disclosure; 
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[0035] FIG. 8 is a schematic structural diagram of a device according to an embodiment of 

this disclosure; 

[0036] FIG. 9 is a schematic structural diagram of a terminal device according to an 

embodiment of this disclosure; 

[0037] FIG. 10 is another schematic structural diagram of a terminal device according to an 

embodiment of this disclosure; 

[0038] FIG. 11 is a schematic structural diagram of a network device according to an 

embodiment of this disclosure; 

[0039] FIG. 12 is another schematic structural diagram of a network device according to an 

embodiment of this disclosure; 

[0040] FIG. 13 is still another schematic structural diagram of a terminal device according 

to an embodiment of this disclosure; and 

[0041] FIG. 14 is still another schematic structural diagram of a network device according 

to an embodiment of this disclosure. 

DESCRIPTION OF EMBODIMENTS 

[0042] The following clearly and completely describes the technical solutions in the 

embodiments of this disclosure with reference to the accompanying drawings in the 

embodiments of this disclosure. Apparently, the described embodiments are some but not all of 

the embodiments of this disclosure. All other embodiments obtained by a person of ordinary 

skill in the art based on the embodiments of this disclosure without creative efforts shall fall 

within the protection scope of this disclosure. 

[0043] The technical solutions of this disclosure can be applied to various communications 

systems, such as a long term evolution (Long Term Evolution, LTE)/long term 

evolution-advanced (Long Term Evolution-advanced, LTE-A) system and a new radio (New 

Radio, NR) system. 

[0044] In some embodiments of this disclosure, the terminal device (User Equipment, UE) 

is also referred to as a mobile terminal (Mobile Terminal), mobile user equipment, and the like, 

and may communicate with one or more core networks through a radio access network (for 

example, Radio Access Network, RAN). The user equipment may be a mobile terminal, such as 

a mobile phone (or referred to as a "cellular" phone) or a computer with a mobile terminal. For 
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example, the user equipment may be a portable, pocket-sized, handheld, computer built-in, or 

in-vehicle mobile apparatus, which exchanges voice and/or data with the radio access network. 

[0045] In some embodiments of this disclosure, a network device is an apparatus deployed 

in a radio access network device to provide radio communication functions for terminal devices. 

For example, the network device may be a base station, and the base station may be an evolved 

base station (eNB or e-NodeB, evolutional Node B) in LTE and a 5G base station (gNB). 

[0046] The technical solutions provided in the embodiments of this disclosure are described 

in detail below with reference to the accompanying drawings. 

[0047] It should be noted that downlink channels in some embodiments of this disclosure 

include but are not limited to PDCCH and PDSCH. Downlink reference signals include but are 

not limited to cell-specific reference signals (Cell-specific Reference Signals, CRS), 

demodulation reference signals (Demodulation Reference Signals, DMRS), and channel state 

information reference signals (Channel State Information Reference Signals, CSI-RS). Uplink 

channels include but are not limited to PUCCH and PUSCH, and uplink reference signals 

include but are not limited to SRS. 

[0048] FIG. 1 shows a radio communication method according to an embodiment of this 

application. The method shown in FIG. 1 may be executed by a terminal device or a network 

device. As shown in FIG. 1, the method includes: 

[0049] S110: In a case in which a first target control resource set CORESET is configured 

for a first cell in a target frequency band, determine first target quasi co-location QCL 

information of the first target CORESET configured for the first cell. 

[0050] In S110, an ID of the first target CORESET may be a specific value. For example, 

the ID of the first target CORESET is 0, that is, the first target CORESET is CORESET#0. 

[0051] S120: Determine, based on the first target QCL information, QCL information of a 

downlink channel or downlink reference signal in at least one cell and spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell. 

[0052] The at least one cell in S120 may include the first cell, or may not include the first 

cell. The at least one cell may be in the same frequency band or not in the same frequency band, 

for example, some cells of the at least one cell are in one frequency band, and other cells of the 

at least one cell are in another frequency band. 
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[0053] The first target QCL information in S120 may be determined by the terminal device, 

based on indication by a MAC CE, from a first QCL information set to which the first target 

QCL information belongs, and the first QCL information set is configured by a network device 

by using RRC signaling. For example, the network device uses a higher-layer parameter 

pdsch-Config in the RRC signaling to carry information for configuring the first QCL 

information set. 

[0054] Using the first target CORESET being CORESET#0 as an example, the network 

device configures related information of CORESET#0 for the first cell. The related information 

includes a QCL information set configured for CORESET#0 (which may also be understood 

that the network device configures a QCL pool or a TCI state pool for CORESET#0). When a 

candidate QCL information set includes a plurality of pieces of QCL information, the network 

device activates (or indicates) one piece of QCL information for CORESET#0 by using a MAC 

CE, and the activated (or indicated) QCL information is the first target QCL information. When 

the QCL information set needs to be reconfigured, the network device may perform 

reconfiguration by using RRC signaling, and reactivate (or indicate) QCL information for 

CORESET#0 by using a MAC CE. 

[0055] Specifically, in some embodiments, in S120, the determining QCL information of a 

downlink channel or downlink reference signal in at least one cell includes: determining QCL 

information of a downlink channel or downlink reference signal on part or all of bandwidth 

parts BWPs of each of the at least one cell. The determining spatial relation information of an 

uplink channel or uplink reference signal in the at least one cell includes: determining spatial 

relation information of an uplink channel or uplink reference signal on part or all of BWPs of 

each of the at least one cell. 

[0056] The following describes the technical solutions of this disclosure with reference to 

specific examples. 

Example a 

[0057] The at least one cell includes the first cell. In S120, the determining, based on the 

first target QCL information, QCL information of a downlink channel or downlink reference 

signal in the at least one cell includes: determining that QCL information of a downlink channel 

or downlink reference signal in the first cell is the first target QCL information. For example, 
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the QCL information of CORESET#0 in the first cell is used as QCL information of a PDCCH 

in the first cell. 

[0058] Alternatively, the at least one cell includes the first cell. In S120, the determining, 

based on the first target QCL information, QCL information of a downlink channel or downlink 

reference signal in the at least one cell includes: determining that a QCL information set of a 

downlink channel or downlink reference signal in the first cell is a first QCL information set to 

which the first target QCL information belongs; and determining QCL information of the 

downlink channel or downlink reference signal in the first cell from the QCL information set of 

the downlink channel or downlink reference signal in the first cell. Herein, the determining 

QCL information of the downlink channel or downlink reference signal in the first cell from the 

QCL information set of the downlink channel or downlink reference signal in the first cell may 

be performed based on the indication by the MAC CE. 

[0059] Further alternatively, the at least one cell includes the first cell and a plurality of 

CORESETs are configured for the first cell. In a case in which the plurality of CORESETs 

include the first target CORESET, in S120, the determining, based on the first target QCL 

information, QCL information of a downlink channel or downlink reference signal in the at 

least one cell includes: based on indication by a MAC CE, determining, from a first QCL 

information set to which the first target QCL information belongs, QCL information of a 

CORESET other than the first target CORESET in the plurality of CORESETs. 

[0060] For example, for a CORESET whose ID is not 0 and that is configured for the first 

cell, the network device activates (or indicates) one as QCL information of the CORESET from 

the QCL information set of CORESET#0 by using the MAC CE, that is, QCL information of 

uplink and downlink channels or uplink and downlink reference signals in the CORESET. 

Example b 

[0061] The at least one cell includes the first cell and a second cell, and the first target 

CORESET is not configured for the second cell. Correspondingly, in S120, the determining, 

based on the first target QCL information, QCL information of a downlink channel or downlink 

reference signal in the at least one cell includes: determining QCL information of a downlink 

channel or downlink reference signal in the second cell based on the first target QCL 

information. 
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[0062] Specifically, the determining QCL information of a downlink channel or downlink 

reference signal in the second cell based on the first target QCL information includes: 

determining that the QCL information of the downlink channel or downlink reference signal in 

the second cell is the first target QCL information. Alternatively, it can be understood that the 

first target QCL information of the first target CORESET configured for the first cell is used as 

the QCL information of the downlink channel or downlink reference signal in the second cell. 

[0063] Alternatively, the determining QCL information of a downlink channel or downlink 

reference signal in the second cell based on the first target QCL information includes: 

determining the QCL information of the downlink channel or downlink reference signal in the 

second cell based on the first QCL information set to which the first target QCL information 

belongs. 

[0064] For example, a QCL information set of the downlink channel or downlink reference 

signal in the second cell is determined to be the first QCL information set to which the first 

target QCL information belongs; and the QCL information of the downlink channel or downlink 

reference signal in the second cell is determined from the QCL information set of the downlink 

channel or downlink reference signal in the second cell. Herein, the QCL information of the 

downlink channel or downlink reference signal in the second cell may be determined from the 

first QCL information set according to a preset rule. Alternatively, the terminal device may 

determine the QCL information of the downlink channel or downlink reference signal in the 

second cell from the first QCL information set based on indication by the network device. 

[0065] Optionally, in Example b, a cell index of the first cell satisfies a first preset rule. For 

example, the first cell is a cell with the smallest cell index (Cell Index) in the cells configured 

with the first target CORESET within the frequency band. 

[0066] Optionally, in Example b, the second cell is located in the target frequency band, that 

is, the first cell and the second cell are located in the same frequency band. 

Example c 

[0067] The first target CORESET is configured for none of cells in a frequency band in 

which each of the at least one cell is located. As shown in FIG. 2, the method shown in FIG. 1 

further includes the following steps. 

[0068] S130: Determine a second QCL information set configured for a third cell. 
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[0069] The network device may configure the second QCL information set for the third cell 

by using RRC signaling. 

[0070] It should be noted that the third cell may be a cell in a frequency band in which a 

specific cell of the at least one cell is located, or a frequency band in which the third cell is 

located is different from a frequency band in which any one of the at least one cell is located. 

[0071] Herein, the third cell may be a cell whose cell index satisfies a given rule and that is 

in the frequency band in which the third cell is located. For example, the third cell may be a cell 

with the smallest cell index in the frequency band in which the third cell is located. 

[0072] For example, the at least one cell is located in the target frequency band, and the 

third cell is located in the target frequency band. To be specific, when the first target CORESET 

is configured for none of cells in one frequency band, QCL information of a downlink channel 

or downlink reference signal in a cell in the frequency band may be determined based on a QCL 

information set configured for a cell in the frequency band. 

[0073] S140: Determine the QCL information of the downlink channel or downlink 

reference signal in the at least one cell based on the second QCL information set. 

[0074] For example, the determining the QCL information of the downlink channel or 

downlink reference signal in the at least one cell based on the second QCL information set 

includes: determining, from the second QCL information set, second target QCL information of 

a second target CORESET configured for the third cell; and determining that the QCL 

information of the downlink channel or downlink reference signal in the at least one cell is the 

second target QCL information. The network device may use a MAC CE to activate (or indicate) 

one piece of QCL information in the second QCL information set as the second target QCL 

information of the second target CORESET. 

[0075] Alternatively, the determining the QCL information of the downlink channel or 

downlink reference signal in the at least one cell based on the second QCL information set 

includes: determining that a QCL information set of the downlink channel or downlink 

reference signal in the at least one cell is the second QCL information set; and determining the 

QCL information of the downlink channel or downlink reference signal in the at least one cell 

from the QCL information set of the downlink channel or downlink reference signal in the at 

least one cell. 
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[0076] In Example c, a cell index of the third cell satisfies a second preset rule; and/or an 

ID of the second target CORESET satisfies a third preset rule; and/or an ID of a bandwidth part 

(Bandwidth Part, BWP) on which the second target CORESET is located satisfies a fourth 

preset rule. 

[0077] For example, the third cell is a cell with a specific cell index (for example, the 

smallest cell index) in the frequency band. The second target CORESET may be a CORESET 

with a specific ID, for example, may be a CORESET with the smallest ID. The BWP on which 

the second target CORESET is located may be a BWP with a specific ID, for example, may be 

a BWP with the smallest ID in the third cell. The "ID" herein may also be expressed as 

"identifier or index". 

[0078] Using the first target CORESET being CORESET#0 as an example, when 

CORESET#0 is configured for none of cells in a frequency band, the network device may 

configure QCL information for a specific CORESET of a specific cell in the frequency band, 

and CORESETs of all the cells in the frequency band use the QCL information. 

Example d 

[0079] The at least one cell includes the first cell, and in S120, the determining, based on 

the first target QCL information, spatial relation information of an uplink channel or uplink 

reference signal in the at least one cell includes: determining a reference signal RS set 

corresponding to a first transmission configuration indication TCI state, where the first TCI 

state is used for indicating the first target QCL information; and determining spatial relation 

information of an uplink channel or uplink reference signal in the first cell based on a source 

RS in the RS set. 

[0080] For example, a source (Source) RS (or referred to as Reference RS) in an RS set 

corresponding to a TCI state that indicates the first target QCL information of CORESET#0 is 

used as a source RS in spatial relation (Spatial Relation) information of a PUCCH. Assuming 

that the terminal device determines a receive beam for CORESET#0 reception based on the TCI 

state indicating the first target QCL information of CORESET#0, the terminal device uses a 

transmit beam in the direction of the receive beam (except for the opposite direction, other 

spatial parameters of the beam are the same) to transmit the PUCCH. 
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Example e 

[0081] The at least one cell includes the first cell, and in S120, the determining, based on 

the first target QCL information, spatial relation information of an uplink channel or uplink 

reference signal in the at least one cell includes: determining spatial relation information of an 

uplink channel or uplink reference signal in the first cell based on a first QCL information set to 

which the first target QCL information belongs. 

[0082] Optionally, the determining the spatial relation information of the uplink channel or 

uplink reference signal in the first cell based on a first QCL information set to which the first 

target QCL information belongs includes: determining a second TCI state used for indicating all 

QCL information in the first QCL information set; determining candidate spatial relation 

information of the uplink channel or uplink reference signal in the first cell based on all source 

RSs in an RS set corresponding to the second TCI state; and determining the spatial relation 

information of the uplink channel or uplink reference signal in the first cell from the candidate 

spatial relation information. 

[0083] For example, all source RSs in the RS set corresponding to the TCI state that 

indicates the QCL information set of CORESET#0 are used as a source RS in candidate spatial 

relation information of the PUCCH, and a subset is then selected from the source RS in the 

candidate spatial relation information of the PUCCH and is used as an RS in spatial relation 

information of the PUCCH. Alternatively, it can be described as: the candidate spatial relation 

information of the PUCCH is determined based on all source RSs in the RS set corresponding 

to the TCI state that indicates the QCL information set of CORESET#0, and then a subset is 

selected from the candidate spatial relation information as spatial relation information of the 

PUCCH. 

[0084] Further, the determining the spatial relation information of the uplink channel or 

uplink reference signal in the first cell from the candidate spatial relation information includes: 

based on indication by radio resource control RRC signaling and/or a MAC CE, determining 

the spatial relation information of the uplink channel or uplink reference signal in the first cell 

from the candidate spatial relation information. For example, there are 64 source RSs in the 

candidate spatial relation information, and the network device uses RRC signaling or a MAC 
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CE to indicate eight source RSs as source RSs in the spatial relation information of the 

PUCCH. 

[0085] Optionally, a maximum quantity of pieces of configurable spatial relation 

information in a cell is greater than or equal to a quantity of pieces of QCL information in the 

first QCL information set; and the determining the spatial relation information of the uplink 

channel or uplink reference signal in the first cell based on a first QCL information set to which 

the first target QCL information belongs includes: determining a second TCI state used for 

indicating all QCL information in the first QCL information set; determining candidate spatial 

relation information of the uplink channel or uplink reference signal in the first cell based on all 

source RSs in an RS set corresponding to the second TCI state; and determining the spatial 

relation information of the uplink channel or uplink reference signal in the first cell from the 

candidate spatial relation information. 

[0086] For example, if the maximum quantity of pieces of spatial relation information that 

allows the network device to configure for the PUCCH is greater than or equal to a quantity of 

pieces of QCL information in a QCL information set of CORESET#0, the QCL information in 

the QCL information set of CORESET#0 may be directly used as the spatial relation 

information of the PUCCH. 

[0087] Optionally, the determining spatial relation information of an uplink channel or 

uplink reference signal in the first cell based on a first QCL information set to which the first 

target QCL information belongs includes: determining a preset quantity of pieces of QCL 

information from the first QCL information set; and determining the spatial relation of the 

uplink channel or uplink reference signal in the first cell based on a source RS in an RS set 

corresponding to a third TCI state, where the third TCI state is used for indicating the preset 

quantity of pieces of QCL information. Herein, determining the preset quantity of pieces of 

QCL information from the first QCL information set may be performed according to a protocol. 

For the terminal device, determining the preset quantity of pieces of QCL information from the 

first QCL information set may alternatively be performed based on indication by the network 

device. 

[0088] For example, if a fixed quantity of pieces of QCL information (for example, eight 

pieces of QCL information whose TCI state has the smallest entry (Entry) during configuration) 
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are selected from the QCL information set of CORESET#0, source RSs in an RS set 

corresponding to the TCI state for the fixed quantity of pieces of QCL information are used as 

source RSs of the spatial relation information of the PUCCH, so as to determine the spatial 

relation information of the PUCCH. 

Example f 

[0089] The at least one cell includes the first cell and a fourth cell, and the first target 

CORESET is not configured for the fourth cell. In S120, the determining, based on the first 

target QCL information, spatial relation information of an uplink channel or uplink reference 

signal in the at least one cell further includes: determining spatial relation information of an 

uplink channel or uplink reference signal in the fourth cell based on the first target QCL 

information. 

[0090] In other words, the spatial relation information of the uplink signal or uplink 

reference signal in the fourth cell may be determined based on the first target QCL information 

of the first target CORESET configured for the first cell. 

[0091] Optionally, the determining spatial relation information of an uplink channel or 

uplink reference signal in the fourth cell based on the first target QCL information includes: 

determining the first TCI state used for indicating the first target QCL information; and 

determining the spatial relation information of the uplink channel or uplink reference signal in 

the fourth cell based on a source RS in the RS set corresponding to the first TCI state. 

[0092] For example, the source RS in the RS set corresponding to the TCI state that 

indicates the first target QCL information of CORESET#0 configured for the first cell is used as 

a source RS in spatial relation information of a PUCCH in the fourth cell. Assuming that the 

terminal device determines a receive beam for CORESET#0 reception based on the TCI state 

indicating the first target QCL information of CORESET#0, the terminal device uses a transmit 

beam in the direction of the receive beam (except for the opposite direction, other spatial 

parameters of the beam are the same) in the fourth cell to transmit the PUCCH. 

[0093] Optionally, the determining spatial relation information of an uplink channel or 

uplink reference signal in the fourth cell based on the first target QCL information includes: 

determining the spatial relation information of the uplink channel or uplink reference signal in 
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the fourth cell based on the first QCL information set to which the first target QCL information 

belongs. 

[0094] For example, a second TCI state used for indicating all information in the first QCL 

information set is determined; candidate spatial relation information of the uplink channel or 

uplink reference signal in the fourth cell is determined based on all source RSs in an RS set 

corresponding to the second TCI state; and the spatial relation information of the uplink channel 

or uplink reference signal in the fourth cell is determined from the candidate spatial relation 

information. 

[0095] Alternatively, a preset quantity of pieces of QCL information is determined from the 

first QCL information set; and the spatial relation information of the uplink channel or uplink 

reference signal in the fourth cell is determined based on a source RS in an RS set 

corresponding to a TCI state that indicates the preset quantity of pieces of QCL information. 

[0096] Optionally, in Example f, the fourth cell is located in the target frequency band, that 

is, the first cell and the fourth cell are located in the same frequency band. 

Example g 

[0097] In a case in which the first target CORESET is configured for none of cells in a 

frequency band in which each of the at least one cell is located, as shown in FIG. 3, the method 

shown in FIG. 1 further includes the following steps. 

[0098] S150: Determine a third QCL information set configured for a fifth cell. 

[0099] It should be noted that the fifth cell may be a cell in a frequency band in which a 

specific cell of the at least one cell is located, or a frequency band in which the fifth cell is 

located is different from a frequency band in which any one of the at least one cell is located. 

Herein, the fifth cell may be a cell whose cell index satisfies a given rule and that is in the 

frequency band in which the fifth cell is located. For example, the fifth cell may be a cell with 

the smallest cell index in the frequency band in which the fifth cell is located. 

[00100] S160: Determine the spatial relation information of the uplink channel or uplink 

reference signal in the at least one cell based on the third QCL information set. 

[00101] Optionally, the at least one cell is located in the target frequency band, and the fifth 

cell is located in the target frequency band. To be specific, when the first target CORESET is 

configured for none of cells in one frequency band, spatial relation information of an uplink 
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channel or uplink reference signal in a cell in the frequency band can be determined based on a 

QCL information set configured for a cell in the frequency band. 

[00102] Optionally, the determining the spatial relation information of the uplink channel or 

uplink reference signal in the at least one cell based on the third QCL information set includes: 

determining a TCI state used for indicating all QCL information in the third QCL information 

set; determining candidate spatial relation information of the uplink channel or uplink reference 

signal in the at least one cell based on all source RSs in an RS set corresponding to the TCI 

state that is used for indicating all the QCL information in the third QCL information set; and 

determining the spatial relation information of the uplink channel or uplink reference signal in 

the at least one cell from the spatial relation information. 

[00103] Optionally, the determining the spatial relation information of the uplink channel or 

uplink reference signal in the at least one cell based on the third QCL information set includes: 

determining a preset quantity of pieces of QCL information from the third QCL information set; 

and determining the spatial relation of the uplink channel or uplink reference signal in the at 

least one cell based on a source RS in an RS set corresponding to a TCI state that is used for 

indicating the preset quantity of pieces of QCL information. 

[00104] Optionally, the determining the spatial relation information of the uplink channel or 

uplink reference signal in the at least one cell based on the third QCL information set includes: 

determining, from the third QCL information set, third target QCL information of a third target 

CORESET configured for the fifth cell; and determining the spatial relation information of the 

uplink channel or uplink reference signal in the at least one cell based on the third target QCL 

information. The network device may use a MAC CE to activate (or indicate) one piece of QCL 

information of the third QCL information set as the third target QCL information for the third 

target CORESET. 

[00105] Herein, the determining the spatial relation information of the uplink channel or 

uplink reference signal in the at least one cell based on the third target QCL information 

includes: determining a TCI state used for indicating the third target QCL information; and 

determining the spatial relation information of the uplink channel or uplink reference signal in 

the at least one cell based on a source RS in the RS set corresponding to the TCI state that is 

used for indicating the third target QCL information. 
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[00106] In Example g, a cell index of the fifth cell satisfies a fifth preset rule; and/or an ID of 

the third target CORESET satisfies a sixth preset rule; and/or an ID of a bandwidth part BWP 

on which the third target CORESET is located satisfies a seventh preset rule. 

[00107] For example, the fifth cell is a cell with a specific cell index (for example, the 

smallest cell index) in the frequency band. The third target CORESET may be a CORESET 

with a specific ID, for example, may be a CORESET with the smallest ID. The BWP on which 

the third target CORESET is located may be a BWP with a specific ID, for example, may be a 

BWP with the smallest ID in the fifth cell. 

Example h 

[00108] The at least one cell includes the first cell and a sixth cell, and a QCL information 

set is not configured for the sixth cell. The method shown in FIG. 1 further includes: 

determining that a QCL information set of the sixth cell is a first QCL information set to which 

the first target QCL information belongs; and determining, based on the QCL information set of 

the sixth cell, QCL information of a downlink channel or downlink reference signal in the sixth 

cell and spatial relation information of an uplink channel or uplink reference signal in the sixth 

cell. 

[00109] It can be understood that in Example h, after the first QCL information set of the 

first cell is used as the QCL information set of the sixth cell, an implementation method for 

determining the QCL information of the downlink channel or downlink reference signal in the 

sixth cell based on the QCL information set of the sixth cell is the same as an implementation 

method for determining the QCL information of the downlink channel or downlink reference 

signal in the first cell based on the first QCL information set to which the first QCL information 

of the first target CORESET configured for the first cell belongs in the foregoing example. To 

avoid repetition, details are not described herein again. 

[00110] Similarly, for determining the spatial relation information of the uplink channel or 

uplink reference signal in the sixth cell based on the QCL information set of the sixth cell, refer 

to an implementation method for determining the spatial relation information of the uplink 

channel or uplink reference signal in the first cell based on the first QCL information set to 

which the first QCL information of the first target CORESET configured for the first cell 

belongs in the foregoing example. Details are not described herein again. 
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[00111] The first cell in Example h may be a cell with the smallest cell index in cells 

configured with QCL information sets. 

[00112] Optionally, the sixth cell is located in the target frequency band, that is, the first cell 

and the sixth cell are located in the same frequency band. 

Example i 

[00113] The at least one cell includes the first cell and a seventh cell, and a QCL information 

set is not configured for the seventh cell. The method shown in FIG. 1 further includes: 

determining that QCL information of a downlink channel or downlink reference signal in the 

seventh cell is the QCL information of the downlink channel or downlink reference signal in the 

first cell; and/or determining spatial relation information of an uplink channel or uplink 

reference signal in the seventh cell based on the QCL information of the downlink channel or 

downlink reference signal in the first cell. 

[00114] For example, QCL information of a PDCCH of the first cell is determined as the 

QCL information of the downlink channel or downlink reference signal in the seventh cell. 

Alternatively, the spatial relation information of the uplink channel (for example, PUCCH) or 

the uplink reference signal (for example, SRS) in the seventh cell is determined based on the 

QCL information of the PDCCH in the first cell. 

[00115] Optionally, the determining spatial relation information of an uplink channel or 

uplink reference signal in the seventh cell based on the QCL information of the downlink 

channel or downlink reference signal in the first cell includes: determining the spatial relation 

information of the uplink channel or uplink reference signal in the seventh cell based on a 

source RS in an RS set corresponding to a TCI state that is used for indicating the QCL 

information of the downlink channel or downlink reference signal in the first cell. 

[00116] Alternatively, the determining spatial relation information of an uplink channel or 

uplink reference signal in the seventh cell based on the QCL information of the downlink 

channel or downlink reference signal in the first cell includes: determining candidate spatial 

relation information of the uplink channel or uplink reference signal in the seventh cell based 

on all source RSs in an RS set corresponding to the TCI state that is used for indicating all the 

QCL information in the QCL information set to which the QCL information of the downlink 

channel or downlink reference signal in the first cell belongs; and determining the spatial 
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relation information of the uplink channel or uplink reference signal in the seventh cell from the 

candidate spatial relation information. 

[00117] Alternatively, the determining spatial relation information of an uplink channel or 

uplink reference signal in the seventh cell based on the QCL information of the downlink 

channel or downlink reference signal in the first cell includes: selecting a preset quantity of 

pieces of QCL information from a QCL information set to which the QCL information of the 

downlink channel or downlink reference signal in the first cell belongs; and determining the 

spatial relation information of the uplink channel or uplink reference signal in the seventh cell 

based on a source RS in an RS set corresponding to a TCI state that is used for indicating the 

preset quantity of pieces of QCL information. 

[00118] Optionally, the seventh cell is located in the target frequency band, that is, the first 

cell and the seventh cell are located in the same frequency band. 

Example j 

[00119] The at least one cell includes the first cell and an eighth cell, and a QCL information 

set is not configured for the eighth cell. The method shown in FIG. 1 further includes: 

determining that spatial relation information of an uplink channel or uplink reference signal in 

the eighth cell is the spatial relation information of the uplink channel or uplink reference signal 

in the first cell. 

[00120] For example, spatial relation information of a PUCCH of the first cell is determined 

as the spatial relation information of the uplink channel or uplink reference signal in the eighth 

cell. 

[00121] Optionally, the first cell in Examples i and j may be a cell with the smallest cell 

index in cells configured with QCL information sets. 

[00122] Optionally, the eighth cell is located in the target frequency band, that is, the first 

cell and the eighth cell are located in the same frequency band. 

[00123] Based on Examples b, c, f, g, h, i, and j, the terminal device may determine QCL 

information of a downlink channel or downlink reference signal in another cell and spatial 

relation information of an uplink channel or uplink reference signal in the another cell based on 

QCL information (or a QCL information set) of a specific CORESET configured for a specific 
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cell, not requiring the network device to perform configuration for each cell by using 

higher-layer signaling, thereby reducing higher-layer signaling overheads. 

[00124] FIG. 4 is a radio communication method according to an embodiment of this 

disclosure. The method shown in FIG. 4 may be executed by a terminal device. As shown in 

FIG. 4, the method includes the following steps. 

[00125] S410: Receive a spatial transmission information set, where the spatial transmission 

information set includes a quasi co-location QCL information set and a spatial relation 

information set. 

[00126] S420: Determine QCL information of a downlink channel or downlink reference 

signal in at least one cell based on the QCL information set; and determine spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell based on the 

spatial relation information set. 

[00127] It should be noted that the spatial transmission information set received in S410 that 

includes the QCL information set and the spatial relation information set can be understood as: 

the network device configures the QCL information set for downlink in a cell of the terminal 

device and configures the spatial relation information set for uplink in the cell of the terminal 

device. 

[00128] Optionally, as an example, the QCL information set is a common QCL information 

set for all cells in the at least one cell, and the spatial relation information set is a common 

spatial relation information set for all the cells in the at least one cell; or the QCL information 

set is configured by a network device for a first target cell in the at least one cell, and the spatial 

relation information set is configured by the network device for a second target cell in the at 

least one cell. 

[00129] Optionally, a cell index of the first target cell satisfies a first preset rule; and/or a cell 

index of the second target cell satisfies a second preset rule. For example, the first target cell is 

a cell with the smallest cell index in the at least one cell, and the second target cell is a cell with 

the largest cell index in the at least one cell. 

[00130] In other words, the network device may configure a same QCL information set for 

cells of the terminal device, and QCL information in each cell may be selected from the QCL 

information set, or the network device may configure a QCL information set for a specific cell 
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in the cells of the terminal device. The QCL information in each cell may be selected from the 

QCL information set configured for the specific cell. Alternatively, the network device may 

configure a same spatial relation information set for the cells of the terminal device, and spatial 

relation information in each cell may be selected from the spatial relation information set, or the 

network device may configure a spatial relation information set for a specific cell in the cells of 

the terminal device. The spatial relation information in each cell may be selected from the 

spatial relation information set configured for the specific cell. Therefore, the network device 

does not need to separately configure QCL information and spatial relation information for each 

channel or reference signal on each BWP of each cell, thereby reducing higher-layer signaling 

overheads. 

[00131] For example, if information used by the network device to configure the QCL 

information set and the spatial relation information set does not include a cell index, it is 

considered that the QCL information set and the spatial relation information set are the common 

QCL information set and the common spatial relation information set for all the cells in the at 

least one cell. If the information used by the network device to configure the QCL information 

set and the spatial relation information set includes a cell index, it is considered that the QCL 

information set and the spatial relation information set are configured for a cell corresponding 

to the cell index. 

[00132] Optionally, in some embodiments, in a case in which the at least one cell includes a 

plurality of cells, the plurality of cells are located in a same frequency band. 

[00133] Specifically, in some embodiments, in S420, the determining QCL information of a 

downlink channel or downlink reference signal in at least one cell includes: determining QCL 

information of a downlink channel or downlink reference signal on part or all of bandwidth 

parts BWPs of each of the at least one cell. In S420, the determining spatial relation information 

of an uplink channel or uplink reference signal in the at least one cell includes: determining 

spatial relation information of an uplink channel or uplink reference signal on part or all of 

BWPs of each of the at least one cell. 

[00134] FIG. 5 is a radio communication method according to an embodiment of this 

disclosure. The method shown in FIG. 5 may be executed by a terminal device. As shown in 

FIG. 5, the method includes the following steps. 
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[00135] S510: Receive a spatial transmission information set, where the spatial transmission 

information set includes a quasi co-location QCL information set or a spatial relation 

information set. 

[00136] S520: Determine, based on the spatial transmission information set, QCL 

information of a downlink channel or downlink reference signal in at least one cell and spatial 

relation information of an uplink channel or uplink reference signal in the at least one cell. 

[00137] It should be noted that the spatial transmission information set received in S510 that 

includes the QCL information set or the spatial relation information set can be understood as: 

the network device configures the same spatial transmission information set for downlink and 

uplink in a cell of the terminal device. Therefore, the network device does not need to 

separately configure a spatial transmission information set for the downlink and uplink of the 

terminal device, reducing higher-layer signaling overheads. 

[00138] Optionally, as an example, the spatial transmission information set is a common 

spatial transmission information set of all cells in the at least one cell, or the spatial 

transmission information set is configured by the network device for a target cell in the at least 

one cell. 

[00139] Optionally, a cell index of a target cell satisfies a preset rule. For example, the target 

cell is a cell with the smallest cell index in the at least one cell. 

[00140] Specifically, in some embodiments, in S520, the determining QCL information of a 

downlink channel or downlink reference signal in at least one cell includes: determining QCL 

information of a downlink channel or downlink reference signal on part or all of bandwidth 

parts BWPs of each of the at least one cell. In S520, the determining spatial relation information 

of an uplink channel or uplink reference signal in the at least one cell includes: determining 

spatial relation information of an uplink channel or uplink reference signal on part or all of 

BWPs of each of the at least one cell. 

[00141] Optionally, in some embodiments, in a case in which the at least one cell includes a 

plurality of cells, the plurality of cells are located in a same frequency band. 

[00142] It can be understood that if the spatial transmission information set includes the QCL 

information set in S510, determining the QCL information of the downlink channel or downlink 

reference signal in the at least one cell based on the spatial transmission information set in S520 
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may be selecting the QCL information for the at least one cell from the QCL information set. A 

specific selection method is not limited in this embodiment of this disclosure. 

[00143] Alternatively, if the spatial transmission information set includes the QCL 

information set in S510, an implementation manner of determining the spatial relation 

information of the uplink channel or uplink reference signal in the at least one cell based on the 

spatial transmission information set in S520 may be: determining candidate spatial relation 

information of the uplink channel or uplink reference signal in the at least one cell based on all 

source RSs in an RS set corresponding to a TCI state that is used for indicating all QCL 

information in the QCL information set; and determining the spatial relation information of the 

uplink channel or uplink reference signal in the at least one cell from the candidate spatial 

relation information. Alternatively, a preset quantity of pieces of QCL information is 

determined from the QCL information set; and the spatial relation information of the uplink 

channel or uplink reference signal in the at least one cell is determined based on a source RS in 

an RS set corresponding to a TCI state that is used for indicating the preset quantity of pieces of 

QCL information. 

[00144] It can be further understood that if the spatial transmission information set includes 

the spatial relation information set in S510, the determining the spatial relation information of 

the uplink channel or uplink reference signal in the at least one cell based on the spatial 

transmission information set in S520 may be: selecting the spatial relation information for the at 

least one cell from the spatial relation information set. A specific selection method is not limited 

in this embodiment of this disclosure. 

[00145] Alternatively, if the spatial transmission information set includes the spatial relation 

information set in S510, an implementation manner of determining the QCL information of the 

downlink channel or downlink reference signal in the at least one cell based on the spatial 

transmission information set in S520 may be: determining candidate QCL information of the 

downlink channel or downlink reference signal in the at least one cell based on all source RSs 

in all spatial relation information in the spatial relation information set, and determining the 

QCL information of the downlink channel or downlink reference signal in the at least one cell 

from the candidate QCL information; or determining a preset quantity of pieces of spatial 

relation information from the spatial relation information set, and determining the QCL 
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information of the downlink channel or downlink reference signal in the at least one cell based 

on a source RS in the preset quantity of pieces of spatial relation information. 

[00146] FIG. 6 is a radio communication method according to an embodiment of this 

disclosure. The method shown in FIG. 6 may be executed by a network device. It can be 

understood that interaction between the network device and a terminal device described from 

the perspective of a network device side is similar to the description from the perspective of a 

terminal device side in the method shown in FIG. 4. To avoid repetition, related description is 

properly omitted. As shown in FIG. 6, the method includes the following steps. 

[00147] S610: Transmit a spatial transmission information set, where the spatial transmission 

information set includes a quasi co-location QCL information set and a spatial relation 

information set, the QCL information set is used by a terminal device to determine QCL 

information of a downlink channel or downlink reference signal in at least one cell, and the 

spatial relation information set is used by the terminal device to determine spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell. 

[00148] Optionally, as an example, the QCL information set is a common QCL information 

set for all cells in the at least one cell, and the spatial relation information set is a common 

spatial relation information set for all the cells in the at least one cell; or the QCL information 

set is configured by a network device for a first target cell in the at least one cell, and the spatial 

relation information set is configured by the network device for a second target cell in the at 

least one cell. 

[00149] Optionally, as an example, in a case in which the at least one cell includes a plurality 

of cells, the plurality of cells are located in a same frequency band. 

[00150] Optionally, as an example, a cell index of the first target cell satisfies a first preset 

rule; and/or a cell index of the second target cell satisfies a second preset rule. 

[00151] FIG. 7 is a radio communication method according to an embodiment of this 

disclosure. The method shown in FIG. 7 may be executed by a network device. It can be 

understood that interaction between the network device and a terminal device described from 

the perspective of a network device side is similar to the description from the perspective of a 

terminal device side in the method shown in FIG. 5. To avoid repetition, related description is 

properly omitted. As shown in FIG. 7, the method includes the following steps. 
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[00152] S710: Transmit a spatial transmission information set, where the spatial transmission 

information set includes a quasi co-location QCL information set or a spatial relation 

information set, and the spatial transmission information set is used by a terminal device to 

determine QCL information of a downlink channel or downlink reference signal in at least one 

cell and spatial relation information of an uplink channel or uplink reference signal in the at 

least one cell. 

[00153] Optionally, as an example, the spatial transmission information set is a common 

spatial transmission information set of all cells in the at least one cell, or the spatial 

transmission information set is configured by the network device for a target cell in the at least 

one cell. 

[00154] Optionally, as an example, in a case in which the at least one cell includes a plurality 

of cells, the plurality of cells are located in a same frequency band. 

[00155] The radio communication methods in some embodiments of this disclosure are 

described in detail above with reference to FIG. 1 to FIG. 7, and the device in some 

embodiments of this disclosure is described in detail below with reference to FIG. 8. 

[00156] FIG. 8 is a schematic structural diagram of a device according to an embodiment of 

this disclosure. As shown in FIG. 8, the device includes: 

a first processing module 81, configured to: in a case in which a first target 

CORESET is configured for a first cell in a target frequency band, determine first target quasi 

co-location QCL information of the first target CORESET configured for the first cell; and 

a second processing module 82, configured to: determine, based on the first target 

QCL information, QCL information of a downlink channel or downlink reference signal in at 

least one cell and spatial relation information of an uplink channel or uplink reference signal in 

the at least one cell. 

[00157] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine QCL information of a downlink channel or downlink reference signal on 

part or all of bandwidth parts BWPs of each of the at least one cell; and 

determine spatial relation information of an uplink channel or uplink reference 

signal on part or all of BWPs of each of the at least one cell. 
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[00158] Optionally, as an example, the at least one cell includes the first cell, and the second 

processing module 82 is specifically configured to: 

determine that QCL information of a downlink channel or downlink reference signal 

in the first cell is the first target QCL information. 

[00159] Optionally, as an example, the at least one cell includes the first cell, and the second 

processing module 82 is specifically configured to: 

determine that a QCL information set of a downlink channel or downlink reference 

signal in the first cell is a first QCL information set to which the first target QCL information 

belongs; and 

determine QCL information of the downlink channel or downlink reference signal in 

the first cell from the QCL information set of the downlink channel or downlink reference 

signal in the first cell. 

[00160] Optionally, as an example, the at least one cell includes the first cell, a plurality of 

CORESETs are configured for the first cell, and the plurality of CORESETs include the first 

target CORESET. 

[00161] The second processing module 42 is specifically configured to: 

based on indication by a media access control control unit MAC CE, determine, 

from a first QCL information set to which the first target QCL information belongs, QCL 

information of a CORESET other than the first target CORESET in the plurality of CORESETs. 

[00162] Optionally, as an example, the at least one cell includes the first cell and a second 

cell, and the first target CORESET is not configured for the second cell. 

[00163] The second processing module 82 is specifically configured to: 

determine QCL information of a downlink channel or downlink reference signal in 

the second cell based on the first target QCL information. 

[00164] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine that the QCL information of the downlink channel or downlink reference 

signal in the second cell is the first target QCL information. 

[00165] Optionally, as an example, the second processing module 82 is specifically 

configured to: 
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determine the QCL information of the downlink channel or downlink reference 

signal in the second cell based on the first QCL information set to which the first target QCL 

information belongs. 

[00166] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine that a QCL information set of a downlink channel or downlink reference 

signal in the second cell is a first QCL information set to which the first target QCL information 

belongs; and 

determine the QCL information of the downlink channel or downlink reference 

signal in the second cell from the QCL information set of the downlink channel or downlink 

reference signal in the second cell. 

[00167] Optionally, as an example, a cell index of the first cell satisfies a first preset rule. 

[00168] Optionally, as an example, the second cell is located in the target frequency band. 

[00169] Optionally, as an example, in a case in which the first target CORESET is 

configured for none of cells in a frequency band in which each of the at least one cell is located, 

the second processing module 82 is further configured to: 

determine a second QCL information set configured for a third cell; and 

determine the QCL information of the downlink channel or downlink reference 

signal in the at least one cell based on the second QCL information set. 

[00170] Optionally, as an example, the at least one cell is located in the target frequency 

band, and the third cell is located in the target frequency band. 

[00171] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine, from the second QCL information set, second target QCL information of 

a second target CORESET configured for the third cell; and 

determine that the QCL information of the downlink channel or downlink reference 

signal in the at least one cell is the second target QCL information. 

[00172] Optionally, as an example, the second processing module 82 is specifically 

configured to: 
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determine that a QCL information set of the downlink channel or downlink 

reference signal in the at least one cell is the second QCL information set; and 

determine the QCL information of the downlink channel or downlink reference 

signal in the at least one cell from the QCL information set of the downlink channel or 

downlink reference signal in the at least one cell. 

[00173] Optionally, as an example, a cell index of the third cell satisfies a second preset rule; 

and/or 

an ID of the second target CORESET satisfies a third preset rule; and/or 

an ID of a bandwidth part BWP on which the second target CORESET is located 

satisfies a fourth preset rule. 

[00174] Optionally, as an example, the at least one cell includes the first cell, and the second 

processing module 82 is specifically configured to: 

determine a reference signal RS set corresponding to a first transmission 

configuration indication TCI state, where the first TCI state is used for indicating the first target 

QCL information; and 

determine spatial relation information of an uplink channel or uplink reference 

signal in the first cell based on a source RS in the RS set. 

[00175] Optionally, as an example, the at least one cell includes the first cell, and the second 

processing module 82 is specifically configured to: 

determine spatial relation information of an uplink channel or uplink reference 

signal in the first cell based on a first QCL information set to which the first target QCL 

information belongs. 

[00176] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine a second TCI state used for indicating all QCL information in the first 

QCL information set; 

determine candidate spatial relation information of the uplink channel or uplink 

reference signal in the first cell based on all source RSs in an RS set corresponding to the 

second TCI state; and 
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determine the spatial relation information of the uplink channel or uplink reference 

signal in the first cell from the candidate spatial relation information. 

[00177] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

based on indication by radio resource control RRC signaling and/or a MAC CE, 

determine the spatial relation information of the uplink channel or uplink reference signal in the 

first cell from the candidate spatial relation information. 

[00178] Optionally, as an example, a maximum quantity of pieces of configurable spatial 

relation information in a cell is greater than or equal to a quantity of pieces of QCL information 

in the first QCL information set. 

[00179] The second processing module 82 is specifically configured to: 

determine a second TCI state used for indicating all QCL information in the first 

QCL information set; 

determine candidate spatial relation information of the uplink channel or uplink 

reference signal in the first cell based on all source RSs in an RS set corresponding to the 

second TCI state; and 

determine the spatial relation information of the uplink channel or uplink reference 

signal in the first cell from the candidate spatial relation information. 

[00180] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine a preset quantity of pieces of QCL information from the first QCL 

information set; and 

determine the spatial relation information of the uplink channel or uplink reference 

signal in the first cell based on a source RS in an RS set corresponding to a third TCI state, 

where the third TCI state is used for indicating the preset quantity of pieces of QCL 

information. 

[00181] Optionally, as an example, the at least one cell includes the first cell and a fourth cell, 

and the first target CORESET is not configured for the fourth cell. 

[00182] The second processing module 82 is specifically configured to: 
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determine spatial relation information of an uplink channel or uplink reference 

signal in the fourth cell based on the first target QCL information. 

[00183] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine the first TCI state used for indicating the first target QCL information; and 

determine the spatial relation information of the uplink channel or uplink reference 

signal in the fourth cell based on a source RS in the RS set corresponding to the first TCI state. 

[00184] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine the spatial relation information of the uplink channel or uplink reference 

signal in the fourth cell based on the first QCL information set to which the first target QCL 

information belongs. 

[00185] Optionally, as an example, the fourth cell is located in the target frequency band. 

[00186] Optionally, as an example, in a case in which the first target CORESET is 

configured for none of cells in a frequency band in which each of the at least one cell is located, 

the second processing module 82 is further configured to: 

determine a third QCL information set configured for a fifth cell; and 

determine the spatial relation information of the uplink channel or uplink reference 

signal in the at least one cell based on the third QCL information set. 

[00187] Optionally, as an example, the at least one cell is located in the target frequency 

band, and the fifth cell is located in the target frequency band. 

[00188] Optionally, as an example, the second processing module 82 is specifically 

configured to: 

determine, from the third QCL information set, third target QCL information of a 

third target CORESET configured for the fifth cell; and 

determine the spatial relation information of the uplink channel or uplink reference 

signal in the at least one cell based on the third target QCL information. 

[00189] Optionally, as an example, a cell index of the fifth cell satisfies a fifth preset rule; 

and/or 

an ID of the third target CORESET satisfies a sixth preset rule; and/or 
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an ID of a bandwidth part BWP on which the third target CORESET is located 

satisfies a seventh preset rule. 

[00190] Optionally, as an example, the at least one cell includes the first cell and a sixth cell, 

and a QCL information set is not configured for the sixth cell. The second processing module 

82 is further configured to: 

determine that a QCL information set of the sixth cell is a first QCL information set 

to which the first target QCL information belongs; and 

determine, based on the QCL information set of the sixth cell, QCL information of a 

downlink channel or downlink reference signal in the sixth cell and spatial relation information 

of an uplink channel or uplink reference signal in the sixth cell. 

[00191] Optionally, as an example, the sixth cell is located in the target frequency band. 

[00192] Optionally, as an example, the at least one cell includes the first cell and a seventh 

cell, and a QCL information set is not configured for the seventh cell. The second processing 

module 82 is further configured to: 

determine that QCL information of a downlink channel or downlink reference signal 

in the seventh cell is the QCL information of the downlink channel or downlink reference signal 

in the first cell; and/or 

determine spatial relation information of an uplink channel or uplink reference 

signal in the seventh cell based on the QCL information of the downlink channel or downlink 

reference signal in the first cell. 

[00193] Optionally, as an example, the seventh cell is located in the target frequency band. 

[00194] Optionally, as an example, the at least one cell includes the first cell and an eighth 

cell, and a QCL information set is not configured for the eighth cell. The second processing 

module 82 is further configured to: 

determine that spatial relation information of an uplink channel or uplink reference 

signal in the eighth cell is the spatial relation information of the uplink channel or uplink 

reference signal in the first cell. 

[00195] Optionally, as an example, the eighth cell is located in the target frequency band. 

[00196] Optionally, as an example, the first processing module 81 is specifically configured 

to: 
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determine, based on the indication by the MAC CE, the first target QCL information 

from the first QCL information set to which the first target QCL information belongs, where the 

first QCL information set is configured by a network device by using RRC signaling. 

[00197] Optionally, as an example, an ID of the first target CORESET is 0. 

[00198] The device provided in some embodiments of this disclosure is capable of 

implementing processes that are implemented by the device in the method embodiments of FIG. 

1 to FIG. 3. To avoid repetition, details are not described herein again. 

[00199] FIG. 9 is a schematic structural diagram of a terminal device according to an 

embodiment of this disclosure. As shown in FIG. 9, the terminal device includes: 

a transceiver module 91, configured to receive a spatial transmission information set, 

where the spatial transmission information set includes a quasi co-location QCL information set 

and a spatial relation information set; and 

a processing module 92, configured to determine QCL information of a downlink 

channel or downlink reference signal in at least one cell based on the QCL information set. 

[00200] The processing module 92 is further configured to determine spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell based on the 

spatial relation information set. 

[00201] Optionally, as an example, the QCL information set is a common QCL information 

set for all cells in the at least one cell, and the spatial relation information set is a common 

spatial relation information set for all the cells in the at least one cell; or the QCL information 

set is configured by a network device for a first target cell in the at least one cell, and the spatial 

relation information set is configured by the network device for a second target cell in the at 

least one cell. 

[00202] Optionally, as an example, in a case in which the at least one cell includes a plurality 

of cells, the plurality of cells are located in a same frequency band. 

[00203] Optionally, as an example, the processing module 92 is specifically configured to: 

determine QCL information of a downlink channel or downlink reference signal on 

part or all of bandwidth parts BWPs of each of the at least one cell; and 

determine spatial relation information of an uplink channel or uplink reference 

signal on part or all of BWPs of each of the at least one cell. 
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[00204] Optionally, as an example, a cell index of the first target cell satisfies a first preset 

rule; and/or a cell index of the second target cell satisfies a second preset rule. 

[00205] The terminal device provided in some embodiments of this disclosure is capable of 

implementing processes that are implemented by the device in the method embodiment of FIG. 

4. To avoid repetition, details are not described herein again. 

[00206] FIG. 10 is a schematic structural diagram of a terminal device according to an 

embodiment of this disclosure. As shown in FIG. 10, the terminal device includes: 

a transceiver module 101, configured to receive a spatial transmission information 

set, where the spatial transmission information set includes a quasi co-location QCL 

information set or a spatial relation information set; and 

a processing module 102, configured to determine, based on the spatial transmission 

information set, QCL information of a downlink channel or downlink reference signal in at least 

one cell and spatial relation information of an uplink channel or uplink reference signal in the at 

least one cell. 

[00207] Optionally, as an example, the spatial transmission information set is a common 

spatial transmission information set of all cells in the at least one cell, or the spatial 

transmission information set is configured by a network device for a target cell in the at least 

one cell. 

[00208] Optionally, as an example, the processing module 102 is specifically configured to: 

determine QCL information of a downlink channel or downlink reference signal on 

part or all of bandwidth parts BWPs of each of the at least one cell; and 

determine spatial relation information of an uplink channel or uplink reference 

signal on part or all of BWPs of each of the at least one cell. 

[00209] Optionally, as an example, in a case in which the at least one cell includes a plurality 

of cells, the plurality of cells are located in a same frequency band. 

[00210] The terminal device provided in some embodiments of this disclosure is capable of 

implementing processes that are implemented by the device in the method embodiment of FIG. 

5. To avoid repetition, details are not described herein again. 

[00211] FIG. 11 is a schematic structural diagram of a network device according to an 

embodiment of this disclosure. As shown in FIG. 11, the network device includes: 
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a transceiver module 111, configured to transmit a spatial transmission information 

set, where the spatial transmission information set includes a quasi co-location QCL 

information set and a spatial relation information set, the QCL information set is used by a 

terminal device to determine QCL information of a downlink channel or downlink reference 

signal in at least one cell, and the spatial relation information set is used by the terminal device 

to determine spatial relation information of an uplink channel or uplink reference signal in the 

at least one cell. 

[00212] Optionally, as an example, the QCL information set is a common QCL information 

set for all cells in the at least one cell, and the spatial relation information set is a common 

spatial relation information set for all the cells in the at least one cell; or the QCL information 

set is configured by a network device for a first target cell in the at least one cell, and the spatial 

relation information set is configured by the network device for a second target cell in the at 

least one cell. 

[00213] Optionally, as an example, in a case in which the at least one cell includes a plurality 

of cells, the plurality of cells are located in a same frequency band. 

[00214] Optionally, as an example, a cell index of the first target cell satisfies a first preset 

rule; and/or a cell index of the second target cell satisfies a second preset rule. 

[00215] The network device provided in some embodiments of this disclosure is capable of 

implementing processes that are implemented by the network device in the method embodiment 

of FIG. 7. To avoid repetition, details are not described herein again. 

[00216] FIG. 12 is a schematic structural diagram of a network device according to an 

embodiment of this disclosure. As shown in FIG. 12, the network device includes: 

a transceiver module 121, configured to transmit a spatial transmission information 

set, where the spatial transmission information set includes a quasi co-location QCL 

information set or a spatial relation information set, and the spatial transmission information set 

is used by a terminal device to determine QCL information of a downlink channel or downlink 

reference signal in at least one cell and spatial relation information of an uplink channel or 

uplink reference signal in the at least one cell. 

[00217] Optionally, as an example, the spatial transmission information set is a common 

spatial transmission information set of all cells in the at least one cell, or the spatial 
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transmission information set is configured by the network device for a target cell in the at least 

one cell. 

[00218] Optionally, as an example, in a case in which the at least one cell includes a plurality 

of cells, the plurality of cells are located in a same frequency band. 

[00219] The network device provided in some embodiments of this disclosure is capable of 

implementing processes that are implemented by the network device in the method embodiment 

of FIG. 8. To avoid repetition, details are not described herein again. 

[00220] FIG. 13 is a block diagram of a terminal device according to an embodiment of this 

disclosure. The terminal device 1300 shown in FIG. 13 includes at least one processor 1301, a 

memory 1302, a user interface 1303, and at least one network interface 1304. The components 

of the terminal device 1300 are coupled together by using a bus system 1305. It can be 

understood that the bus system 1305 is configured to implement connection communication 

between these components. The bus system 1305 may include not only a data bus but also a 

power supply bus, a control bus, and a status signal bus. However, for clear description, various 

buses in FIG. 13 are marked as the bus system 1305. 

[00221] The user interface 1303 may include a display, a keyboard, a click device (for 

example, a mouse or a trackball (trackball)), a touch board, or a touchscreen. 

[00222] It can be understood that the memory 1302 in some embodiments of this disclosure 

may be a volatile memory or a non-volatile memory, or may include both a volatile memory 

and a non-volatile memory. The non-volatile memory may be a read-only memory (Read-Only 

Memory, ROM), a programmable read only memory (Programmable ROM, PROM), an 

erasable programmable read-only memory (Erasable PROM, EPROM), and an electrically 

erasable programmable read-only memory (Electrically EPROM, EEPROM), or flash memory. 

The volatile memory may be a random access memory (Random Access Memory, RAM), 

which is used as an external cache. As illustrative rather than restrictive description, many 

forms of RAM can be used, such as a static random access memory (Static RAM, SRAM), a 

dynamic random access memory (Dynamic RAM, DRAM), a synchronous dynamic random 

access memory (Synchronous DRAM, SDRAM), a double data rate synchronous dynamic 

random access memory (Double Data Rate SDRAM, DDRSDRAM), an enhanced synchronous 

dynamic random access memory (Enhanced SDRAM, ESDRAM), a synchronous link dynamic 
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random access memory (Synchlink DRAM, SLDRAM), and a direct Rambus random access 

memory (Direct Rambus RAM, DRRAM). The memory 1302 in the system and method 

described in some embodiments of this disclosure is intended to include but is not limited to 

these and any other appropriate types of memories. 

[00223] In some implementations, the memory 1302 stores the following elements: an 

executable module or a data structure, or a subset thereof, or an extended set thereof: an 

operating system 13021 and an application program 13022. 

[00224] An operating system 13021 includes various system programs, such as a framework 

layer, a kernel library layer, and a driver layer, and is configured to implement various basic 

services and process hardware-based tasks. The application program 13022 includes various 

application programs, such as a media player (Media Player), and a browser (Browser), and is 

configured to implement various application services. A program that implements the methods 

of some embodiments of this disclosure may be included in the application program 13022. 

[00225] In some embodiments of this disclosure, the terminal device 1300 further includes: a 

computer program stored in the memory 1302 and capable of running on the processor 1301. 

When the computer program is executed by the processor 1301, the processes of the methods 

described in FIG. 1 to FIG. 7 are implemented, with the same technical effects achieved. To 

avoid repetition, details are not described herein again. 

[00226] The foregoing methods disclosed by some embodiments of this disclosure may be 

applied to the processor 1301, or be implemented by the processor 1301. The processor 1301 

may be an integrated circuit chip with a signal processing capability. In an implementation 

process, steps in the foregoing method may be implemented by using a hardware integrated 

logic circuit in the processor 1301, or by using instructions in a form of software. The processor 

1301 may be a general purpose processor, a digital signal processor (Digital Signal Processor, 

DSP), an application-specific integrated circuit (Application Specific Integrated Circuit, ASIC), 

a field programmable gate array (Field Programmable Gate Array, FPGA) or another 

programmable logic device, a discrete gate or transistor logic device, or a discrete hardware 

component. The processor may implement or perform the methods, steps, and logical block 

diagrams that are disclosed in some embodiments of this disclosure. The general-purpose 

processor may be a microprocessor, or the processor may also be any conventional processor or 
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the like. Steps of the methods disclosed with reference to some embodiments of this disclosure 

may be directly performed and completed by using a hardware decoding processor, or may be 

performed and completed by using a combination of hardware and a software module in a 

decoding processor. The software module may be located in a computer readable storage 

medium that is mature in the art, such as a random access memory, a flash memory, a read-only 

memory, a programmable read-only memory, or an electrically erasable programmable memory, 

or a register. The computer readable storage medium is located in the memory 1302, and the 

processor 1301 reads information in the memory 1302 and implements, in combination with its 

hardware, the steps of the foregoing methods. Specifically, a computer program is stored in the 

computer-readable storage medium, and when the computer program is executed by the 

processor 1301, the steps of the method embodiments described in FIG. 1 to FIG. 7 are 

implemented. 

[00227] It can be understood that the embodiments described in some embodiments of this 

disclosure may be implemented by hardware, software, firmware, middleware, microcode, or a 

combination thereof. For hardware implementation, the processing unit may be implemented in 

one or more application specific integrated circuits (Application Specific Integrated Circuit, 

ASIC), digital signal processors (Digital Signal Processing, DSP), digital signal processing 

devices (DSP Device, DSPD), programmable logic devices (Programmable Logic Device, 

PLD), field-programmable gate arrays (Field-Programmable Gate Array, FPGA), 

general-purpose processors, controllers, microcontrollers, microprocessors, and other electronic 

units for performing the functions described in this disclosure, or a combination thereof. 

[00228] For software implementation, the techniques described in some embodiments of this 

disclosure may be implemented by modules (such as processes and functions) that perform the 

functions described in some embodiments of this disclosure. Software code may be stored in 

the memory and executed by the processor. The memory may be implemented in or outside the 

processor. 

[00229] FIG. 14 is a schematic structural diagram of a network device according to some 

embodiment of this disclosure. As shown in FIG. 14, the network device 1400 includes a 

processor 1401, a transceiver 1402, a memory 1403, and a bus interface. 
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[00230] In some embodiments of this disclosure, the network device 1400 further includes: a 

computer program stored in the memory 1403 and capable of running on the processor 1401. 

When the computer program is executed by the processor 1401, the processes executed by the 

network device in the methods described in FIG. 1 to FIG. 7 are implemented, with the same 

technical effects achieved. To avoid repetition, details are not described herein again. 

[00231] In FIG. 14, a bus architecture may include any quantity of interconnected buses and 

bridges, specifically for interconnecting various circuits of one or more processors represented 

by the processor 1401 and a memory represented by the memory 1403. The bus architecture 

may further interconnect various other circuits such as a peripheral device, a voltage regulator, 

and a power management circuit. These are all well known in the art, and therefore are not 

further described in this specification. The bus interface provides an interface. The transceiver 

1402 may be a plurality of components, that is, the transceiver 1402 includes a transmitter and a 

receiver, and provides units for communicating with various other apparatuses on a 

transmission medium. 

[00232] The processor 1401 is responsible for management of the bus architecture and 

general processing, and the memory 1403 is capable of storing data that is used by the 

processor 1401 during operation. 

[00233] Some embodiments of this disclosure further provide a computer-readable storage 

medium. The computer-readable storage medium stores a computer program, and when the 

computer program is executed by a processor, the processes of the method embodiments shown 

in FIG. 1 to FIG. 7 are implemented, with the same technical effects achieved. To avoid 

repetition, details are not described herein again. The computer-readable storage medium is, for 

example, a read-only memory (Read-Only Memory, ROM for short), a random access memory 

(Random Access Memory, RAM for short), a magnetic disk, or an optical disc. 

[00234] It should be noted that the terms "include", "comprise", or any of their variants are 

intended to cover a non-exclusive inclusion, such that a process, a method, an article, or an 

apparatus that includes a list of elements not only includes those elements but also includes 

other elements that are not expressly listed, or further includes elements inherent to such 

process, method, article, or apparatus. In absence of more constraints, an element preceded by 
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"includes a..." does not preclude the existence of other identical elements in the process, method, 

article, or apparatus that includes the element. 

[00235] According to the foregoing description of the implementations, a person skilled in 

the art may clearly understand that the methods in the foregoing embodiments may be 

implemented by using software in combination with a necessary common hardware platform, 

and certainly may alternatively be implemented by using hardware. However, in most cases, the 

former is a preferred implementation. Based on such an understanding, the technical solutions 

of this disclosure essentially or the part contributing to the prior art may be implemented in a 

form of a software product. The software product is stored in a storage medium (such as a 

ROM/RAM, a magnetic disk, or an optical disc), and includes several instructions for 

instructing a terminal (which may be a mobile phone, a computer, a server, an air conditioner, a 

network device, or the like) to perform the methods described in the embodiments of this 

disclosure. 

[00236] A person of ordinary skill in the art may be aware that the units and algorithm steps 

in the examples described with reference to the embodiments disclosed in this specification can 

be implemented by electronic hardware or a combination of computer software and electronic 

hardware. Whether the functions are performed by hardware or software depends on particular 

applications and design constraints of the technical solutions. A person skilled in the art may 

use different methods to implement the described functions for each particular application, but 

it should not be considered that the implementation goes beyond the scope of this disclosure. 

[00237] It may be clearly understood by a person skilled in the art that, for the purpose of 

convenient and brief description, for a detailed working process of the foregoing system, 

apparatus, and unit, reference may be made to a corresponding process in the foregoing method 

embodiments, and details are not described again herein. 

[00238] In the embodiments provided in this application, it should be understood that the 

disclosed apparatus and method may be implemented in other manners. For example, the 

described apparatus embodiment is merely an example. For example, the unit division is merely 

logical function division and may be other division in actual implementation. For example, a 

plurality of units or components may be combined or integrated into another system, or some 

features may be ignored or may not be performed. In addition, the displayed or discussed 
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mutual couplings or direct couplings or communication connections may be implemented by 

using some interfaces. The indirect couplings or communication connections between the 

apparatuses or units may be implemented in electronic, mechanical, or other forms. 

[00239] The units described as separate parts may or may not be physically separate, and 

parts displayed as units may or may not be physical units, may be located in one position, or 

may be distributed on a plurality of network elements. Some or all of the units may be selected 

based on actual requirements to achieve the objectives of the solutions of the embodiments. 

[00240] In addition, functional units in the embodiments of this disclosure may be integrated 

into one processing unit, or each of the units may exist alone physically, or two or more units 

are integrated into one unit. 

[00241] When the functions are implemented in a form of a software functional unit and sold 

or used as an independent product, the functions may be stored in a computer-readable storage 

medium. Based on such an understanding, the technical solutions of this disclosure essentially, 

or the part contributing to the prior art, or some of the technical solutions may be implemented 

in a form of a software product. The software product is stored in a storage medium, and 

includes several instructions for instructing a computer device (which may be a personal 

computer, a server, a network device, or the like) to perform all or some of the steps of the 

method described in the embodiments of this disclosure. The foregoing storage medium 

includes: any medium that can store program code, such as a USB flash drive, a removable hard 

disk, a ROM, a RAM, a magnetic disk, or an optical disc. 

[00242] A person of ordinary skill in the art may understand that all or some of the processes 

of the methods in the embodiments may be implemented by a computer program controlling 

relevant hardware. The program may be stored in a computer readable storage medium. When 

the program runs, the processes of the method embodiments may be included. The storage 

medium may include: a magnetic disk, an optical disc, a read-only memory (Read-Only 

Memory, ROM), or a random access memory (Random Access Memory, RAM). 

[00243] The foregoing describes the embodiments of this disclosure with reference to the 

accompanying drawings. However, this disclosure is not limited to the foregoing specific 

implementation manners. The foregoing specific implementation manners are merely 

illustrative rather than restrictive. As instructed by this disclosure, persons of ordinary skill in 
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the art may develop many other manners without departing from principles of this disclosure 

and the protection scope of the claims, and all such manners fall within the protection scope of 

this disclosure. 
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CLAIMS 

What is claimed is: 

1. A radio communication method, comprising: 

in a case in which a first target control resource set CORESET is configured for a first cell 

in a target frequency band, determining first target quasi co-location QCL information of the first 

target CORESET configured for the first cell; and 

determining, based on the first target QCL information, QCL information of a downlink 

channel or downlink reference signal in at least one cell and spatial relation information of an 

uplink channel or uplink reference signal in the at least one cell. 

2. The method according to claim 1, wherein the determining QCL information of a 

downlink channel or downlink reference signal in at least one cell comprises: 

determining QCL information of a downlink channel or downlink reference signal on part 

or all of bandwidth parts BWPs of each of the at least one cell; and 

the determining spatial relation information of an uplink channel or uplink reference signal 

in the at least one cell comprises: 

determining spatial relation information of an uplink channel or uplink reference signal on 

part or all of BWPs of each of the at least one cell. 

3. The method according to claim 1 or 2, wherein the at least one cell comprises the first 

cell; and 

the determining, based on the first target QCL information, QCL information of a downlink 

channel or downlink reference signal in the at least one cell comprises: 

determining that QCL information of a downlink channel or downlink reference signal in 

the first cell is the first target QCL information. 

4. The method according to claim 1 or 2, wherein the at least one cell comprises the first 

cell; and 

the determining, based on the first target QCL information, QCL information of a downlink 

channel or downlink reference signal in the at least one cell comprises: 

determining that a QCL information set of a downlink channel or downlink reference signal 

in the first cell is a first QCL information set to which the first target QCL information belongs; 

and 

determining QCL information of the downlink channel or downlink reference signal in the 

first cell from the QCL information set of the downlink channel or downlink reference signal in 

the first cell. 
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5. The method according to claim 1 or 2, wherein the at least one cell comprises the first 

cell, a plurality of CORESETs are configured for the first cell, and the plurality of CORESETs 

comprise the first target CORESET; and 

the determining, based on the first target QCL information, QCL information of a downlink 

channel or downlink reference signal in the at least one cell comprises: 

based on indication by a media access control control element MAC CE, determining, from 

a first QCL information set to which the first target QCL information belongs, QCL information 

of a CORESET other than the first target CORESET in the plurality of CORESETs. 

6. The method according to any one of claims 1 to 5, wherein the at least one cell comprises 

the first cell and a second cell, and the first target CORESET is not configured for the second 

cell; and 

the determining, based on the first target QCL information, QCL information of a downlink 

channel or downlink reference signal in the at least one cell comprises: 

determining QCL information of a downlink channel or downlink reference signal in the 

second cell based on the first target QCL information. 

7. The method according to claim 6, wherein the determining QCL information of a 

downlink channel or downlink reference signal in the second cell based on the first target QCL 

information comprises: 

determining that the QCL information of the downlink channel or downlink reference signal 

in the second cell is the first target QCL information. 

8. The method according to claim 6, wherein the determining, based on the first target QCL 

information, QCL information of a downlink channel or downlink reference signal in the at least 

one cell comprises: 

determining the QCL information of the downlink channel or downlink reference signal in 

the second cell based on the first QCL information set to which the first target QCL information 

belongs. 

9. The method according to claim 8, wherein the determining the QCL information of the 

downlink channel or downlink reference signal in the second cell based on the first QCL 

information set to which the first target QCL information belongs comprises: 

determining that a QCL information set of the downlink channel or downlink reference 

signal in the second cell is the first QCL information set to which the first target QCL 

information belongs; and 



46 

determining the QCL information of the downlink channel or downlink reference signal in 

the second cell from the QCL information set of the downlink channel or downlink reference 

signal in the second cell. 

10. The method according to any one of claims 6 to 9, wherein a cell index of the first cell 

satisfies a first preset rule. 

11. The method according to any one of claims 6 to 9, wherein the second cell is located 

within the target frequency band. 

12. The method according to any one of claims 1 to 11, wherein in a case in which the first 

target CORESET is configured for none of cells in a frequency band in which each of the at least 

one cell is located, the method further comprises: 

determining a second QCL information set configured for a third cell; and 

determining the QCL information of the downlink channel or downlink reference signal in 

the at least one cell based on the second QCL information set. 

13. The method according to claim 12, wherein the at least one cell is located within the 

target frequency band, and the third cell is located within the target frequency band. 

14. The method according to claim 12, wherein the determining the QCL information of the 

downlink channel or downlink reference signal in the at least one cell based on the second QCL 

information set comprises: 

determining, from the second QCL information set, second target QCL information of a 

second target CORESET configured for the third cell; and 

determining that the QCL information of the downlink channel or downlink reference signal 

in the at least one cell is the second target QCL information. 

15. The method according to claim 12, wherein the determining the QCL information of the 

downlink channel or downlink reference signal in the at least one cell based on the second QCL 

information set comprises: 

determining that a QCL information set of the downlink channel or downlink reference 

signal in the at least one cell is the second QCL information set; and 

determining the QCL information of the downlink channel or downlink reference signal in 

the at least one cell from the QCL information set of the downlink channel or downlink reference 

signal in the at least one cell. 

16. The method according to claim 14 or 15, wherein a cell index of the third cell satisfies a 

second preset rule; and/or 

an ID of the second target CORESET satisfies a third preset rule; and/or 
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an ID of a bandwidth part BWP on which the second target CORESET is located satisfies a 

fourth preset rule. 

17. The method according to claim 1 or 2, wherein the at least one cell comprises the first 

cell; and 

the determining, based on the first target QCL information, spatial relation information of 

an uplink channel or uplink reference signal in the at least one cell comprises: 

determining a reference signal RS set corresponding to a first transmission configuration 

indication TCI state, wherein the first TCI state is used for indicating the first target QCL 

information; and 

determining spatial relation information of an uplink channel or uplink reference signal in 

the first cell based on a source RS in the RS set. 

18. The method according to claim 1 or 2, wherein the at least one cell comprises the first 

cell; and 

the determining, based on the first target QCL information, spatial relation information of 

an uplink channel or uplink reference signal in the at least one cell comprises: 

determining spatial relation information of an uplink channel or uplink reference signal in 

the first cell based on a first QCL information set to which the first target QCL information 

belongs. 

19. The method according to claim 18, wherein the determining spatial relation information 

of an uplink channel or uplink reference signal in the first cell based on a first QCL information 

set to which the first target QCL information belongs comprises: 

determining a second TCI state used for indicating all QCL information in the first QCL 

information set; 

determining candidate spatial relation information of the uplink channel or uplink reference 

signal in the first cell based on all source RSs in an RS set corresponding to the second TCI state; 

and 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the first cell from the candidate spatial relation information. 

20. The method according to claim 19, wherein the determining the spatial relation 

information of the uplink channel or uplink reference signal in the first cell from the candidate 

spatial relation information comprises: 

based on indication by radio resource control RRC signaling and/or a MAC CE, 

determining the spatial relation information of the uplink channel or uplink reference signal in 

the first cell from the candidate spatial relation information. 



48 

21. The method according to claim 18, wherein a maximum quantity of pieces of 

configurable spatial relation information in a cell is greater than or equal to a quantity of pieces 

of QCL information in the first QCL information set; and 

the determining spatial relation information of an uplink channel or uplink reference signal 

in the first cell based on a first QCL information set to which the first target QCL information 

belongs comprises: 

determining a second TCI state used for indicating all QCL information in the first QCL 

information set; 

determining candidate spatial relation information of the uplink channel or uplink reference 

signal in the first cell based on all source RSs in an RS set corresponding to the second TCI state; 

and 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the first cell from the candidate spatial relation information. 

22. The method according to claim 18, wherein the determining spatial relation information 

of an uplink channel or uplink reference signal in the first cell based on a first QCL information 

set to which the first target QCL information belongs comprises: 

determining a preset quantity of pieces of QCL information from the first QCL information 

set; and 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the first cell based on a source RS in an RS set corresponding to a third TCI state, wherein the 

third TCI state is used for indicating the preset quantity of pieces of QCL information. 

23. The method according to any one of claims 17 to 22, wherein the at least one cell 

comprises the first cell and a fourth cell, and the first target CORESET is not configured for the 

fourth cell; and 

the determining, based on the first target QCL information, spatial relation information of 

an uplink channel or uplink reference signal in the at least one cell further comprises: 

determining spatial relation information of an uplink channel or uplink reference signal in 

the fourth cell based on the first target QCL information. 

24. The method according to claim 23, wherein the determining spatial relation information 

of an uplink channel or uplink reference signal in the fourth cell based on the first target QCL 

information comprises: 

determining the first TCI state used for indicating the first target QCL information; and 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the fourth cell based on a source RS in the RS set corresponding to the first TCI state. 
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25. The method according to claim 23, wherein the determining spatial relation information 

of an uplink channel or uplink reference signal in the fourth cell based on the first target QCL 

information comprises: 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the fourth cell based on the first QCL information set to which the first target QCL 

information belongs. 

26. The method according to any one of claims 23 to 25, wherein the fourth cell is located 

within the target frequency band. 

27. The method according to any one of claims 18 to 22, wherein in a case in which the first 

target CORESET is configured for none of cells in a frequency band in which each of the at least 

one cell is located, the method further comprises: 

determining a third QCL information set configured in a fifth cell; and 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the at least one cell based on the third QCL information set. 

28. The method according to claim 27, wherein the at least one cell is located within the 

target frequency band, and the fifth cell is located within the target frequency band. 

29. The method according to claim 27, wherein the determining the spatial relation 

information of the uplink channel or uplink reference signal in the at least one cell based on the 

third QCL information set comprises: 

determining, from the third QCL information set, third target QCL information of a third 

target CORESET configured for the fifth cell; and 

determining the spatial relation information of the uplink channel or uplink reference signal 

in the at least one cell based on the third target QCL information. 

30. The method according to claim 29, wherein a cell index of the fifth cell satisfies a fifth 

preset rule; and/or 

an ID of the third target CORESET satisfies a sixth preset rule; and/or 

an ID of a bandwidth part BWP on which the third target CORESET is located satisfies a 

seventh preset rule. 

31. The method according to claim 1, wherein the at least one cell comprises the first cell 

and a sixth cell, and a QCL information set is not configured for the sixth cell; and the method 

further comprises: 

determining that a QCL information set of the sixth cell is a first QCL information set to 

which the first target QCL information belongs; and 
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determining, based on the QCL information set of the sixth cell, QCL information of a 

downlink channel or downlink reference signal in the sixth cell, and spatial relation information 

of an uplink channel or uplink reference signal in the sixth cell. 

32. The method according to claim 31, wherein the sixth cell is located within the target 

frequency band. 

33. The method according to any one of claims 3 to 16, wherein the at least one cell 

comprises the first cell and a seventh cell, and a QCL information set is not configured for the 

seventh cell; and the method further comprises: 

determining that QCL information of a downlink channel or downlink reference signal in 

the seventh cell is the QCL information of the downlink channel or downlink reference signal in 

the first cell; and/or 

determining spatial relation information of an uplink channel or uplink reference signal in 

the seventh cell based on the QCL information of the downlink channel or downlink reference 

signal in the first cell. 

34. The method according to claim 33, wherein the seventh cell is located within the target 

frequency band. 

35. The method according to any one of claims 17 to 30, wherein the at least one cell 

comprises the first cell and an eighth cell, and a QCL information set is not configured for the 

eighth cell; and the method further comprises: 

determining that spatial relation information of an uplink channel or uplink reference signal 

in the eighth cell is the spatial relation information of the uplink channel or uplink reference 

signal in the first cell. 

36. The method according to claim 35, wherein the eighth cell is located within the target 

frequency band. 

37. The method according to any one of claims 1 to 36, wherein the determining first target 

quasi co-location QCL information of the first target CORESET configured for the first cell 

comprises: 

determining, based on the indication by the MAC CE, the first target QCL information from 

the first QCL information set to which the first target QCL information belongs, wherein the first 

QCL information set is configured by a network device by using RRC signaling. 

38. The method according to any one of claims 1 to 37, wherein an ID of the first target 

CORESET is 0. 

39. A radio communication method, applied to a terminal device and comprising: 
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receiving a spatial transmission information set, wherein the spatial transmission 

information set comprises a quasi co-location QCL information set and a spatial relation 

information set; 

determining QCL information of a downlink channel or downlink reference signal in at 

least one cell based on the QCL information set; and 

determining spatial relation information of an uplink channel or uplink reference signal in 

the at least one cell based on the spatial relation information set. 

40. The method according to claim 39, wherein the QCL information set is a common QCL 

information set for all cells in the at least one cell, and the spatial relation information set is a 

common spatial relation information set for all the cells in the at least one cell; or the QCL 

information set is configured by a network device for a first target cell in the at least one cell, and 

the spatial relation information set is configured by the network device for a second target cell in 

the at least one cell. 

41. The method according to claim 39, wherein, in a case in which the at least one cell 

comprises a plurality of cells, the plurality of cells are located in a same frequency band. 

42. The method according to any one of claims 39 to 41, wherein the determining QCL 

information of a downlink channel or downlink reference signal in at least one cell comprises: 

determining QCL information of a downlink channel or downlink reference signal on part 

or all of bandwidth parts BWPs of each of the at least one cell; and 

the determining spatial relation information of an uplink channel or uplink reference signal 

in the at least one cell comprises: 

determining spatial relation information of an uplink channel or uplink reference signal on 

part or all of BWPs of each of the at least one cell. 

43. The method according to any one of claims 39 to 42, wherein a cell index of the first 

target cell satisfies a first preset rule; and/or a cell index of the second target cell satisfies a 

second preset rule. 

44. A radio communication method, applied to a terminal device and comprising: 

receiving a spatial transmission information set, wherein the spatial transmission 

information set comprises a quasi co-location QCL information set or a spatial relation 

information set; and 

determining, based on the spatial transmission information set, QCL information of a 

downlink channel or downlink reference signal in at least one cell and spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell. 
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45. The method according to claim 44, wherein the spatial transmission information set is a 

common spatial transmission information set of all cells in the at least one cell, or the spatial 

transmission information set is configured by a network device for a target cell in the at least one 

cell. 

46. The method according to claim 44 or 45, wherein the determining QCL information of a 

downlink channel or downlink reference signal in at least one cell comprises: 

determining QCL information of a downlink channel or downlink reference signal on part 

or all of bandwidth parts BWPs of each of the at least one cell; and 

the determining spatial relation information of an uplink channel or uplink reference signal 

in the at least one cell comprises: 

determining spatial relation information of an uplink channel or uplink reference signal on 

part or all of BWPs of each of the at least one cell. 

47. The method according to any one of claims 44 to 46, wherein in a case in which the at 

least one cell comprises a plurality of cells, the plurality of cells are located in a same frequency 

band. 

48. A radio communication method, applied to a network device and comprising: 

transmitting a spatial transmission information set, wherein the spatial transmission 

information set comprises a quasi co-location QCL information set and a spatial relation 

information set, the QCL information set is used by a terminal device to determine QCL 

information of a downlink channel or downlink reference signal in at least one cell, and the 

spatial relation information set is used by the terminal device to determine spatial relation 

information of an uplink channel or uplink reference signal in the at least one cell. 

49. The method according to claim 48, wherein the QCL information set is a common QCL 

information set for all cells in the at least one cell, and the spatial relation information set is a 

common spatial relation information set for all the cells in the at least one cell; or the QCL 

information set is configured by a network device for a first target cell in the at least one cell, and 

the spatial relation information set is configured by the network device for a second target cell in 

the at least one cell. 

50. The method according to claim 48 or 49, wherein in a case in which the at least one cell 

comprises a plurality of cells, the plurality of cells are located in a same frequency band. 

51. The method according to any one of claims 48 to 50, wherein a cell index of the first 

target cell satisfies a first preset rule; and/or a cell index of the second target cell satisfies a 

second preset rule. 

52. A radio communication method, applied to a network device and comprising: 
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transmitting a spatial transmission information set, wherein the spatial transmission 

information set comprises a quasi co-location QCL information set or a spatial relation 

information set, and the spatial transmission information set is used by a terminal device to 

determine QCL information of a downlink channel or downlink reference signal in at least one 

cell and spatial relation information of an uplink channel or uplink reference signal in the at least 

one cell. 

53. The method according to claim 52, wherein the spatial transmission information set is a 

common spatial transmission information set of all cells in the at least one cell, or the spatial 

transmission information set is configured by the network device for a target cell in the at least 

one cell. 

54. The method according to claim 52 or 53, wherein in a case in which the at least one cell 

comprises a plurality of cells, the plurality of cells are located in a same frequency band. 

55. A device, comprising: 

a first processing module, configured to: in a case in which a first target control resource set 

CORESET is configured for a first cell in a target frequency band, determine first target quasi 

co-location QCL information of the first target CORESET configured for the first cell; and 

a second processing module, configured to: determine, based on the first target QCL 

information, QCL information of a downlink channel or downlink reference signal in at least one 

cell and spatial relation information of an uplink channel or uplink reference signal in the at least 

one cell. 

56. A terminal device, comprising: 

a transceiver module, configured to receive a spatial transmission information set, wherein 

the spatial transmission information set comprises a quasi co-location QCL information set and a 

spatial relation information set; and 

a processing module, configured to determine QCL information of a downlink channel or 

downlink reference signal in at least one cell based on the QCL information set; wherein 

the processing module is further configured to determine spatial relation information of an 

uplink channel or uplink reference signal in the at least one cell based on the spatial relation 

information set. 

57. A terminal device, comprising: 

a transceiver module, configured to receive a spatial transmission information set, wherein 

the spatial transmission information set comprises a quasi co-location QCL information set or a 

spatial relation information set; and 
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a processing module, configured to determine, based on the spatial transmission information 

set, QCL information of a downlink channel or downlink reference signal in at least one cell and 

spatial relation information of an uplink channel or uplink reference signal in the at least one 

cell. 

58. A network device, comprising: 

a transceiver module, configured to transmit a spatial transmission information set, wherein 

the spatial transmission information set comprises a quasi co-location QCL information set and a 

spatial relation information set, the QCL information set is used by a terminal device to 

determine QCL information of a downlink channel or downlink reference signal in at least one 

cell, and the spatial relation information set is used by the terminal device to determine spatial 

relation information of an uplink channel or uplink reference signal in the at least one cell. 

59. A network device, comprising: 

a transceiver module, configured to transmit a spatial transmission information set, wherein 

the spatial transmission information set comprises a quasi co-location QCL information set or a 

spatial relation information set, and the spatial transmission information set is used by a terminal 

device to determine QCL information of a downlink channel or downlink reference signal in at 

least one cell and spatial relation information of an uplink channel or uplink reference signal in 

the at least one cell. 

60. A device, comprising a memory, a processor, and a computer program stored in the 

memory and capable of running on the processor, wherein when the computer program is 

executed by the processor, the steps of the radio communication method according to any one of 

claims 1 to 38 are implemented. 

61. A terminal device, comprising a memory, a processor, and a computer program stored in 

the memory and capable of running on the processor, wherein when the computer program is 

executed by the processor, the steps of the radio communication method according to any one of 

claims 39 to 47 are implemented. 

62. A network device, comprising a memory, a processor, and a computer program stored in 

the memory and capable of running on the processor, wherein when the computer program is 

executed by the processor, the steps of the radio communication method according to any one of 

claims 48 to 54 are implemented. 

63. A computer-readable storage medium, wherein the computer-readable storage medium 

stores a computer program, and when the computer program is executed by a processor, the steps 

of the radio communication method according to any one of claims 1 to 54 are implemented. 


