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TRANSMISSION CAPABILITY REPORTING METHOD AND APPARATUS, 

TRANSMISSION CAPABILITY RECEIVING METHOD AND APPARATUS, AND 

DEVICE AND STORAGE MEDIUM 

 

FIELD 

[0001] The present disclosure relates to the field of mobile communications, and more 

particularly to a method, apparatus, device and storage medium for reporting and receiving a 

transmission capability. 

 

BACKGROUND 

[0002] In a new radio (NR) system, a transmission capability supported by a protocol 

includes a maximum downlink transmission capacity and a maximum uplink transmission capacity. 

In order to improve the maximum uplink transmission capacity supported by a terminal, the terminal 

needs to have a higher transmission capacity. There is still a problem to be solved for the terminal 

to find a way to report a supported maximum transmission capacity for uplink. 

 

SUMMARY 

[0003] Embodiments of the present disclosure provide a method, apparatus, device and 

storage medium for reporting/receiving an uplink multiple input multiple output (MIMO) 

transmission capability. That is, a terminal may support a greater uplink MIMO transmission 

capability and may report the greater MIMO transmission capability via a first signaling. In this way, 

it supports the terminal to report the greater uplink MIMO transmission capability for matching with 

an actual system uplink transmission capability, the network is supported to schedule a higher 

number of data layers, and a higher uplink transmission rate is achieved. The technical solutions are 

as follows. 

[0004] According to an aspect of the present disclosure, a method for reporting an uplink 

MIMO transmission capability is provided, which is performed by a terminal and includes: sending 

a first signaling and a second signaling to a network device, in which the first signaling is configured 

to indicate a first uplink MIMO transmission capability supported by the terminal, and the second 

signaling is configured to indicate a second uplink MIMO transmission capability supported by the 
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terminal. The first uplink MIMO transmission capability is not lower than the second uplink MIMO 

transmission capability. 

[0005] According to an aspect of the present disclosure, a method for receiving an uplink 

MIMO transmission capability is provided, which is performed by a network device and includes: 

receiving a first signaling and a second signaling sent by a terminal, in which the first signaling is 

configured to indicate a first uplink MIMO transmission capability supported by the terminal, and 

the second signaling is configured to indicate a second uplink MIMO transmission capability 

supported by the terminal, and the first uplink MIMO transmission capability is not lower than the 

second uplink MIMO transmission capability; determining a limit on a number of layers for an actual 

uplink MIMO transmission according to a maximum uplink MIMO transmission capability 

supported by the terminal. 

[0006] According to an aspect of the present disclosure, an apparatus for reporting an uplink 

MIMO transmission capability is provided, which includes: a sending module configured to send a 

first signaling and a second signaling to a network device, in which the first signaling is configured 

to indicate a first uplink MIMO transmission capability supported by the terminal, and the second 

signaling is configured to indicate a second uplink MIMO transmission capability supported by the 

terminal. The first uplink MIMO transmission capability is not lower than the second uplink MIMO 

transmission capability. 

[0007] According to an aspect of the present disclosure, an apparatus for receiving an uplink 

MIMO transmission capability is provided, which includes: a receiving module configured to 

receive a first signaling and a second signaling sent by a terminal, in which the first signaling is 

configured to indicate a first uplink MIMO transmission capability supported by the terminal, and 

the second signaling is configured to indicate a second uplink MIMO transmission capability 

supported by the terminal, and the first uplink MIMO transmission capability is not lower than the 

second uplink MIMO transmission capability; a processing module configured to determine a limit 

on a number of layers for an actual uplink MIMO transmission according to a maximum uplink 

MIMO transmission capability supported by the terminal. 

[0008] According to an aspect of the present disclosure, a terminal is provided, which 

includes: a processor; a transceiver connected to the processor; and a memory for storing instructions 

executable by the processor. The processor is configured to load and execute the executable 
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instructions to implement the method according to the above aspect. 

[0009] According to an aspect of the present disclosure, a network device is provided, which 

includes: a processor; a transceiver connected to the processor; and a memory for storing instructions 

executable by the processor. The processor is configured to load and execute the executable 

instructions to implement the method according to the above aspect. 

[0010] According to an aspect of the present disclosure, a computer-readable storage 

medium is provided, which has stored therein executable program codes that, when loaded and 

executed by a processor, cause the method according to the above aspect to be implemented. 

[0011] According to an aspect of the present disclosure, a chip is provided, which includes 

a programmable logic circuit and/or program instructions for implementing the method according 

to the above aspect when the chip is run on a terminal or a network device. 

[0012] According to an aspect of the present disclosure, a computer program product is 

provided by embodiments of the present disclosure. When computer program product is executed 

by a processor of a terminal or a network device, it is configured to implement the method according 

to the above aspects. 

[0013] The technical solutions according to embodiments of the present disclosure at least 

have the following advantageous effects. 

[0014] With the method, apparatus, device and storage medium according to embodiments 

of the present disclosure, the terminal reports its own uplink MIMO transmission capability via the 

first signaling and the second signaling. Since the uplink MIMO transmission capability indicated 

by the first signaling is not less than the uplink MIMO transmission capability indicated by the 

second signaling, the terminal may support the greater uplink MIMO transmission capability and 

may report the greater MIMO transmission capability via the first signaling. In this way, it supports 

the terminal to report the greater uplink MIMO transmission capability for matching with the actual 

system uplink transmission capability, the network is supported to schedule a higher number of data 

layers, and the higher uplink transmission rate is achieved. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] In order to clearly illustrate the technical solutions in embodiments of the present 

disclosure, the accompanying drawings to be used in the description of embodiments will be briefly 
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introduced below. Apparently, the drawings in the following description only show some 

embodiments of the present disclosure. For those ordinarily skilled in the art, other drawings may 

be obtained according to these drawings without any creative work. 

[0016] FIG. 1 shows a block diagram of a communication system according to an illustrative 

embodiment of the present disclosure. 

[0017] FIG. 2 shows a flow chart of a method for reporting and receiving an uplink MIMO 

transmission capability according to an illustrative embodiment of the present disclosure. 

[0018] FIG. 3 shows a flow chart of a method for reporting an uplink MIMO transmission 

capability according to an illustrative embodiment of the present disclosure. 

[0019] FIG. 4 shows a flow chart of a method for reporting an uplink MIMO transmission 

capability according to an illustrative embodiment of the present disclosure. 

[0020] FIG. 5 shows a block diagram of an apparatus for reporting an uplink MIMO 

transmission capability according to an illustrative embodiment of the present disclosure. 

[0021] FIG. 6 shows a block diagram of an apparatus for receiving an uplink MIMO 

transmission capability according to an illustrative embodiment of the present disclosure. 

[0022] FIG. 7 shows a schematic diagram of a communication device according to an 

illustrative embodiment of the present disclosure. 

 

DETAILED DESCRIPTION 

[0023] In order to make objects, technical solutions and advantages of the present disclosure 

clearer, embodiments of the present disclosure will be further described in detail below in 

combination with the accompanying drawings. 

[0024] Reference will now be made in detail to illustrative embodiments, examples of which 

are illustrated in the accompanying drawings. The following description refers to the accompanying 

drawings in which the same numbers in different drawings represent the same or similar elements 

unless otherwise represented. The implementations set forth in the following description of 

illustrative embodiments do not represent all implementations consistent with the present disclosure. 

Instead, they are merely examples of devices and methods consistent with some aspects of the 

present disclosure as recited in the appended claims. 

[0025] Terms used in the present disclosure are only for the purpose of describing specific 
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embodiments, but should not be construed to limit the present disclosure. As used in the present 

disclosure and the appended claims, “a/an”, “said” and “the” in singular forms are intended to 

include plural forms, unless clearly indicated in the context otherwise. It should also be understood 

that, the term “and/or” used herein represents and contains any or all possible combinations of one 

or more associated items listed. 

[0026] It should be understood that, although terms such as “first”, “second” and “third” 

may be used in the present disclosure for describing various information, these information should 

not be limited by these terms. These terms are only used for distinguishing information of the same 

type from each other. For example, first information may also be referred to as second information, 

and similarly, the second information may also be referred to as the first information, without 

departing from the scope of the present disclosure. For example, as used herein, the term “if” may 

be construed to mean “when”, “upon” or “in response to determining” depending on the context. 

[0027] The application scenarios of the present disclosure are explained below. 

[0028] FIG. 1 shows a block diagram of a communication system according to an illustrative 

embodiment of the present disclosure. The communication system may include a terminal 10 and a 

network device 20. 

[0029] The communication system generally includes a plurality of terminals 10, and one or 

more terminals 10 may be distributed in a cell managed by a network device 20. The terminal 10 

may include various devices with wireless communication functions, like handheld devices, vehicle-

mounted devices, wearable devices, computing devices or other processing devices connected to 

wireless modems, as well as various forms of user equipment (UE), mobile stations (MSs) and so 

on. For convenience of description, in embodiments of the present disclosure, the above-mentioned 

devices are collectively referred to as terminals. 

[0030] The network device 20 is a device deployed in an access network to provide the 

wireless communication function for the terminal 10. The network device 20 may include various 

forms of macro base stations, micro base stations, relay stations, access points, etc. In systems using 

different wireless access technologies, the device with the network device function may have 

different names, for example, it is called gNodeB or gNB in a 5G NR system. As the communication 

technology evolves, the name for the “network device” may change. For convenience of description, 

in embodiments of the present disclosure, the above-mentioned devices that provide the wireless 
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communication function for the terminal 10 are collectively referred to as network devices. A 

connection may be established between the network device 20 and the terminal 10 via a radio, so 

that communications, including signaling and data interactions, may be performed through the 

connection. There may be a plurality of network devices 20, and two adjacent network devices 20 

may communicate in a wired or wireless manner. The terminal 10 may hand over between different 

network devices 20, that is, establish connections with different network devices 20. 

[0031] The “5G NR system” in embodiments of the present disclosure may also be called a 

5G system or an NR system, and those skilled in the art may understand their meaning. The technical 

solutions described in embodiments of the present disclosure may be applied to the 5G NR system, 

and may also be applied to an evolution system subsequent to the 5G NR system. 

[0032] FIG. 2 shows a flow chart of a method for reporting and receiving an uplink MIMO 

transmission capability according to an illustrative embodiment of the present disclosure, which is 

performed by a terminal and a network device shown in FIG. 1. The method includes at least some 

of the following steps. 

[0033] In step 201, the terminal sends a first signaling and a second signaling to a network 

device, in which the first signaling is configured to indicate a first uplink MIMO transmission 

capability supported by the terminal, and the second signaling is configured to indicate a second 

uplink MIMO transmission capability supported by the terminal. 

[0034] In the embodiments of the present disclosure, the terminal itself has an uplink MIMO 

transmission capability. Before the terminal communicates with the network device, the terminal 

needs to report its own uplink MIMO transmission capability. The terminal sends the first signaling 

and the second signaling to the network device, indicating the uplink MIMO transmission capability 

supported by the terminal via the first signaling and the second signaling. 

[0035] The first signaling is configured to indicate the first uplink MIMO transmission 

capability supported by the terminal, the second signaling is configured to indicate the second uplink 

MIMO transmission capability supported by the terminal, and the first uplink MIMO transmission 

capability is not lower than the second uplink MIMO transmission capability. 

[0036] It should be noted that, in the embodiments of the present disclosure, the first 

signaling and the second signaling may be distinguished as two signalings through names of the first 

signaling and the second signaling. 
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[0037] In step 202, the network device receives the first signaling and the second signaling 

sent by the terminal. 

[0038] After receiving the first signaling and the second signaling, the network device 

determines the uplink MIMO transmission capability supported by the terminal according to the first 

signaling and the second signaling. 

[0039] In step 203, the network device determines a limit on a number of layers for an actual 

uplink MIMO transmission according to a maximum uplink MIMO transmission capability 

supported by the terminal. 

[0040] In an embodiment of the present disclosure, the network device receives the first 

signaling and the second signaling, and determines the maximum uplink MIMO transmission 

capability supported by the terminal via the first signaling and the second signaling. When the 

network device configures the number of layers for the actual uplink MIMO transmission, the 

maximum uplink MIMO transmission capability supported by the terminal is used as a limit to 

complete a configuration of a number of layers for an uplink MIMO transmission. 

[0041] It should be noted that the steps executed by the terminal may be implemented as one 

separate step, and the steps executed by the network device may be implemented as one separate 

step. 

[0042] With the method according to embodiments of the present disclosure, the terminal 

reports its own uplink MIMO transmission capability via the first signaling and the second signaling. 

Since the uplink MIMO transmission capability indicated by the first signaling is not less than the 

uplink MIMO transmission capability indicated by the second signaling, the terminal may support 

a greater uplink MIMO transmission capability and may report the greater MIMO transmission 

capability via the first signaling. In this way, it supports the terminal to report the greater uplink 

MIMO transmission capability for matching with an actual system uplink transmission capability, a 

network is supported to schedule a higher number of data layers, and a higher uplink transmission 

rate is achieved. 

[0043] In FIG. 2, it describes that the terminal reports its own uplink MIMO transmission 

capability. Based on the embodiments shown in FIG. 2, the terminal sends the first signaling and the 

second signaling when determining that a condition is met. This condition is described below. 

[0044] A maximum uplink MIMO transmission capability supported by the terminal in 
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embodiments of the present disclosure is 6 layers or 8 layers. 

[0045] The terminal will introduce 6 or 8 radio frequency channels to enable the terminal to 

support the greater uplink MIMO transmission capability. That is, if the terminal introduces 6 radio 

frequency channels, the maximum uplink MIMO transmission capability supported by the terminal 

is 6 layers, and if the terminal introduces 8 radio frequency channels, the maximum uplink MIMO 

transmission capability supported by the terminal is 8 layers. 

[0046] In some embodiments, referring to FIG. 3, the method includes the following steps. 

[0047] In step 2011, the first signaling and the second signaling are sent to the network 

device in a case where the maximum uplink MIMO transmission capability supported by the 

terminal is 6 layers or 8 layers. 

[0048] In an embodiment of the present disclosure, the maximum uplink MIMO 

transmission capability supported by the terminal is 6 layers or 8 layers. Since the second signaling 

cannot indicate an uplink MIMO transmission capability of 6 layers or 8 layers supported by the 

terminal, the terminal needs to send the first signaling and the second signaling to the network device 

to ensure that the terminal reports the maximum uplink MIMO transmission capability supported by 

itself to the network device. 

[0049] In some embodiments, a maximum number of layers indicated by the first signaling 

is 6 layers, or a maximum number of layers indicated by the first signaling is 8 layers. 

[0050] When the maximum number of layers indicated by the first signaling is 6 layers, it 

means that a maximum number of layers corresponding to the first uplink MIMO transmission 

capability indicated by the terminal via the first signaling is 6 layers. When the maximum number 

of layers indicated by the first signaling is 8 layers, it means that a maximum number of layers 

corresponding to the first uplink MIMO transmission capability indicated by the terminal via the 

first signaling is 8 layers. 

[0051] For example, a maximum number of layers indicated by the terminal via the first 

signaling is 6 layers, or a maximum number of layers indicated by the terminal via the first signaling 

is 8 layers, or a maximum number of layers indicated by the terminal via the first signaling is other 

numbers of layers, which is not limited in the embodiments of the present disclosure. 

[0052] In some other embodiments, a maximum number of layers indicated by the second 

signaling is 4 layers. 
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[0053] When the maximum number of layers indicated by the second signaling is 4 layers, 

it means that a maximum number of layers corresponding to the second uplink MIMO transmission 

capability indicated by the terminal via the second signaling is 4 layers. 

[0054] For example, a maximum number of layers indicated by the terminal via the second 

signaling is 4 layers, or a maximum number of layers indicated by the terminal via the second 

signaling is 2 layers, or a maximum number of layers indicated by the terminal via the first signaling 

is other numbers of layers, which is not limited in the embodiments of the present disclosure. 

[0055] It should be noted that in the embodiments of the present disclosure, it is only an 

example to describe sending the first signaling and the second signaling when the maximum uplink 

MIMO transmission capability supported by the terminal is 6 layers or 8 layers. In another example, 

the first signaling and the second signaling are sent to the network device in a case where the terminal 

supports a transmission capability of a new number of uplink MIMO layers. 

[0056] For the terminal, a maximum number of MIMO layers indicated by the second 

signaling is limited. If the terminal supports the transmission capability of the new number of uplink 

MIMO layers, the terminal cannot use the second signaling to report the new number of uplink 

MIMO layers supported by itself. Therefore, the terminal sends the first signaling and the second 

signaling to the network device in the case where it supports the transmission capability of the new 

number of uplink MIMO layers. Since the first uplink MIMO transmission capability indicated by 

the first signaling is not less than the second uplink MIMO transmission capability indicated by the 

second signaling, the first signaling may be used to indicate the new uplink MIMO transmission 

capability supported by the terminal. 

[0057] A first point that needs to be explained is that the first signaling and the second 

signaling described in the embodiments of the present disclosure are only examples. In another 

example, the first signaling and the second signaling are a radio resource control (RRC) signaling. 

[0058] A second point that needs to be explained is that a number of uplink MIMO layers 

described in the embodiments of the present disclosure are only examples. In another example, the 

number of uplink MIMO layers of the present disclosure may be a number of uplink ranks. 

[0059] With the method according to embodiments of the present disclosure, when the 

terminal supports the uplink MIMO transmission capability of 6 layers or 8 layers, the terminal 

reports the uplink MIMO transmission capability supported by itself via the first signaling and the 
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second signaling. In this way, it supports the terminal to report the greater uplink MIMO 

transmission capability for matching with the actual system uplink transmission capability, the 

network is supported to schedule the higher number of data layers, and the higher uplink 

transmission rate is achieved. 

[0060] It should be noted that the above embodiment may be split into new embodiments, 

or the above embodiments may be combined into new embodiments, and the present disclosure does 

not limit a splitting manner and a combination manner. 

[0061] Based on the embodiments shown in FIG. 2, the first uplink MIMO transmission 

capability does not include the second uplink MIMO transmission capability. 

[0062] In embodiments of the present disclosure, the first signaling and the second signaling 

indicate two different uplink MIMO transmission capabilities, that is, the first uplink MIMO 

transmission capability is higher than the second uplink MIMO transmission capability. 

[0063] In some embodiments, a number of layers corresponding to the first uplink MIMO 

transmission capability is 6 layers or 8 layers, and a number of layers corresponding to the second 

uplink MIMO transmission capability is at most 4 layers. 

[0064] For example, the number of layers corresponding to the first uplink MIMO 

transmission capability is 6 layers, and the number of layers corresponding to the second uplink 

MIMO transmission capability is 4 layers. Alternatively, the number of layers corresponding to the 

first uplink MIMO transmission capability is 8 layers, and the number of layers corresponding to 

the second uplink MIMO transmission capability is 2 layers. Alternatively, the number of layers 

corresponding to the first uplink MIMO transmission capability and the number of layers 

corresponding to the second uplink MIMO transmission capability may be other numbers of layers, 

which are not limited in embodiments of the present disclosure. 

[0065] In some embodiments, the first signaling is FeatureSetUplinkPerCC-v18xy. 

[0066] Optionally, the first signaling may be referred to as a feature set of an uplink of per 

component carrier (CC) with a version number of v18xy. 

[0067] In some embodiments, the second signaling is FeatureSetUplinkPerCC. 

[0068] Optionally, the second signaling may be referred to as a feature set of an uplink of 

per CC. 

[0069] A format and parameter code of the first signaling is as follows: 
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FeatureSets ::=    SEQUENCE { 

    [[ 

    featureSetsUplinkPerCC-v18xy        SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF 

FeatureSetUplinkPerCC-v18xy        OPTIONAL 

    ]] 

 

FeatureSetUplinkPerCC-v18xy ::=       SEQUENCE { 

    mimo-CB-PUSCH-v18xy                           SEQUENCE { 

        maxNumberMIMO-LayersCB-PUSCH-v18xy            MIMO-LayersUL-v18xy                               

OPTIONAL, 

        maxNumberSRS-ResourcePerSet-v18xy             INTEGER (1..8) 

    }                                                                                   

OPTIONAL, 

    maxNumberMIMO-LayersNonCB-PUSCH-v18xy        MIMO-LayersUL-v18xy                               

OPTIONAL, 

-- TAG-FEATURESETUPLINKPERCC-STOP 

-- ASN1STOP. 

[0070] The following is a brief description for the format and parameter code of the first 

signaling. 

[0071] The first signaling is a feature set for every uplink carrier sequence, and a size of the 

first signaling is from 1 to a maximum value of every feature. 

[0072] For the first signaling, the first signaling is a signaling with the version number of 

v18xy, and the first signaling indicates that a maximum number of MIMO layers supported by a 

physical uplink shared channel (PUSCH) is a number of uplink MIMO layers. 

[0073] A maximum number of a sounding reference signal resource per set is an integer from 

1 to 8. 

[0074] For a non-codebook precoding, the maximum number of MIMO layers supported by 

the PUSCH is the number of uplink MIMO layers. 

[0075] The number of MIMO layers indicated by the first signaling may be 6 layers or 8 

layers. 
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[0076] It should be noted that the above embodiment may be split into new embodiments, 

or the above embodiments may be combined into new embodiments, and the present disclosure does 

not limit a splitting manner and a combination manner. 

[0077] Based on embodiments shown in FIG. 2, the first uplink MIMO transmission 

capability includes the second uplink MIMO transmission capability. 

[0078] In embodiments of the present disclosure, the first signaling and the second signaling 

may indicate two different uplink MIMO transmission capabilities, or the first signaling and the 

second signaling may indicate two identical uplink MIMO transmission capabilities. That is, the first 

uplink MIMO transmission capability may be higher than the second uplink MIMO transmission 

capability. Alternatively, the first uplink MIMO transmission capability may be equal to the second 

uplink MIMO transmission capability. 

[0079] In some embodiments, the first uplink MIMO transmission capability is at most 8 

layers, and the second uplink MIMO transmission capability is at most 4 layers. 

[0080] For example, the number of layers corresponding to the first uplink MIMO 

transmission capability is 6 layers, and the number of layers corresponding to the second uplink 

MIMO transmission capability is 4 layers. Alternatively, the number of layers corresponding to the 

first uplink MIMO transmission capability is 8 layers, and the number of layers corresponding to 

the second uplink MIMO transmission capability is 2 layers. Alternatively, the number of layers 

corresponding to the first uplink MIMO transmission capability is 4 layers, and the number of layers 

corresponding to the second uplink MIMO transmission capability is 4 layers. The number of layers 

corresponding to the first uplink MIMO transmission capability and the number of layers 

corresponding to the second uplink MIMO transmission capability may be other numbers of layers, 

which are not limited in embodiments of the present disclosure. 

[0081] It should be noted that the first uplink MIMO transmission capability is the same as 

the second uplink MIMO transmission capability, and a content included in the first signaling is the 

same as a content included in the second signaling. 

[0082] In an embodiment of the present disclosure, if the first uplink MIMO transmission 

capability indicated by the first signaling is the same as the second uplink MIMO transmission 

capability indicated by the second signaling, the first signaling and the second signaling indicate the 

same transmission capability. That is, the content included in the first signaling and the content 
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included in the second signaling are the same. 

[0083] A format and parameter code of the first signaling is as follows: 

FeatureSets ::=    SEQUENCE { 

    [[ 

    featureSetsUplinkPerCC-v18xy        SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF 

FeatureSetUplinkPerCC-v18xy        OPTIONAL 

    ]] 

 

FeatureSetUplinkPerCC-v18xy ::=       SEQUENCE { 

    mimo-CB-PUSCH-v18xy                           SEQUENCE { 

        maxNumberMIMO-LayersCB-PUSCH-v18xy            MIMO-LayersUL-v18xy                               

OPTIONAL, 

        maxNumberSRS-ResourcePerSet-v18xy             INTEGER (1..8) 

    }                                                                                   

OPTIONAL, 

    maxNumberMIMO-LayersNonCB-PUSCH-v18xy        MIMO-LayersUL-v18xy                               

OPTIONAL, 

-- TAG-FEATURESETUPLINKPERCC-STOP 

-- ASN1STOP 

 

MIMO-LayersUL-v18xy ::=   ENUMERATED { one layer, two layers, three Layers, four 

layers six Layers, eight Layers } 

[0084] The following is a brief description for the format and parameter code of the first 

signaling. 

[0085] The first signaling is a feature set for every uplink carrier sequence, and a size of the 

first signaling is from 1 to a maximum value of every feature. 

[0086] For the first signaling, the first signaling is a signaling with the version number of 

v18xy, and the first signaling indicates that a maximum number of MIMO layers supported by a 

physical uplink shared channel is a number of uplink MIMO layers. 

[0087] A maximum number of sounding reference signal resource per set is an integer from 
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1 to 8. 

[0088] For a non-codebook precoding, the maximum number of MIMO layers supported by 

the physical uplink shared channel (PUSCH) is the number of uplink MIMO layers. 

[0089] The number of MIMO layers indicated by the first signaling may be 1 layer, 2 layers, 

3 layers, 4 layers, 6 layers or 8 layers. 

[0090] It should be noted that the above embodiment may be split into new embodiments, 

or the above embodiments may be combined into new embodiments, and the present disclosure does 

not limit a splitting manner and a combination manner. 

[0091] Embodiments shown in FIG. 2 illustrate that the network device determines the 

maximum uplink MIMO transmission capability supported by the terminal based on the first 

signaling and the second signaling. Based on the embodiments shown in FIG. 2, the network device 

determines the maximum uplink MIMO transmission capability supported by the terminal based on 

whether the first signaling is identified. The following is classified into two situations for description. 

[0092] In a first situation, the network device determines a number of layers corresponding 

to the first uplink MIMO transmission capability indicated by the first signaling to be the limit on 

the number of layers for the actual uplink MIMO transmission in a case where the network device 

identifies the first signaling. 

[0093] In an embodiment of the present disclosure, for network devices with different 

configurations, some network devices may be able to identify the first signaling and the second 

signaling, and some network devices may only identify the second signaling and does not identify 

the first signaling. Therefore, the network device determines the limit on the number of layers for 

the actual uplink MIMO transmission based on whether the first signaling can be identified. 

[0094] After the network device receives the first signaling and the second signaling, if the 

network device can identify the first signaling, and the first uplink MIMO transmission capability 

indicated by the first signaling is not lower than the second uplink MIMO transmission capability 

indicated by the second signaling, then the network device may ignore the second signaling and 

determine the number of layers corresponding to the first uplink MIMO transmission capability 

indicated by the first signaling to be the limit on the number of layers for the actual uplink MIMO 

transmission. 

[0095] For example, the number of layers corresponding to the first uplink MIMO 



 

 

           15 

transmission capability indicated by the first signaling is 6 layers, the number of layers 

corresponding to the second uplink MIMO transmission capability indicated by the second signaling 

is 4 layers, and if the network device is able to identify the first signaling, then it ignores the second 

signaling. The network device determines that the limit on the number of layers for the actual uplink 

MIMO transmission is 6 layers. Alternatively, the number of layers corresponding to the first uplink 

MIMO transmission capability indicated by the first signaling is 8 layers, the number of layers 

corresponding to the second uplink MIMO transmission capability indicated by the second signaling 

is 4 layers, and if the network device is able to identify the first signaling, then it ignores the second 

signaling. The network device determines that the limit on the number of layers for the actual uplink 

MIMO transmission is 8 layers. 

[0096] In some embodiments, after receiving the first signaling and the second signaling, 

the network device may obtain version numbers of the first signaling and the second signaling, and 

determine whether the network device may identify the first signaling and the second signaling based 

on the obtained version numbers of the first signaling and the second signaling. 

[0097] With the method according to the embodiments of the present disclosure, when the 

network device determines that the first signaling can be identified, since the uplink MIMO 

transmission capability indicated by the first signaling is not lower than the uplink MIMO 

transmission capability indicated by the second signaling, the uplink MIMO transmission capability 

indicated by the first signaling is determined to be the limit on the number of layers for the actual 

uplink MIMO transmission, thereby increasing the maximum uplink MIMO transmission capability 

supported by the terminal and improving the service transmission rate. 

[0098] In a second situation, the network device determines a number of layers 

corresponding to the second uplink MIMO transmission capability indicated by the second signaling 

to be the limit on the number of layers for the actual uplink MIMO transmission in a case where the 

network device does not identify the first signaling. 

[0099] In an embodiment of the present disclosure, after the network device receives the first 

signaling and the second signaling, if the network device is not able to identify the first signaling 

but is able to identify the second signaling, the network device ignores the first signaling and 

determines the number of layers corresponding to the second uplink MIMO transmission capability 

indicated by the second signaling to be the limit on the number of layers for the actual uplink MIMO 
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transmission. 

[0100] For example, the number of layers corresponding to the first uplink MIMO 

transmission capability indicated by the first signaling is 6 layers, the number of layers 

corresponding to the second uplink MIMO transmission capability indicated by the second signaling 

is 4 layers, and if the network device does not identify the first signaling but identifies the second 

signaling, then the network device ignores the first signaling and determines that the limit on the 

number of layers for the actual uplink MIMO transmission is 4 layers. Alternatively, the number of 

layers corresponding to the first uplink MIMO transmission capability indicated by the first 

signaling is 8 layers, the number of layers corresponding to the second uplink MIMO transmission 

capability indicated by the second signaling is 4 layers, and if the network device does not identify 

the first signaling but identifies the second signaling, then the network device ignores the first 

signaling and determines that the limit on the number of layers for the actual uplink MIMO 

transmission is 4 layers. 

[0101] In some embodiments, after receiving the first signaling and the second signaling, 

the network device may obtain version numbers of the first signaling and the second signaling, and 

determine whether the network device may identify the first signaling and the second signaling based 

on the obtained version numbers of the first signaling and the second signaling. 

[0102] With the method according to embodiments of the present disclosure, when the 

network device does not identify the first signaling, the network device determines the second uplink 

MIMO transmission capability indicated by the second signaling to be the limit on the number of 

layers for the actual uplink MIMO transmission, thereby avoiding a situation where the terminal 

cannot report its own uplink MIMO transmission capability, ensuring that the network device is 

aware of the uplink MIMO transmission capability supported by the terminal, and thus ensuring 

transmission for a service. 

[0103] It should be noted that the above embodiment may be split into new embodiments, 

or the above embodiments may be combined into new embodiments, and the present disclosure does 

not limit a splitting manner and a combination manner. 

[0104] Embodiments shown in FIG. 2 illustrate that the network device determines the 

maximum uplink MIMO transmission capability supported by the terminal based on the first 

signaling and the second signaling. Based on embodiments shown in FIG. 2, the network device 
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may further configure a number of layers for an uplink MIMO transmission according to the 

maximum uplink MIMO transmission capability supported by the terminal. Referring to FIG. 4, the 

method further includes the following step. 

[0105] In step 204, the network device configures the number of layers for the actual uplink 

MIMO transmission, and the number of layers for the actual uplink MIMO transmission is not 

greater than a number of layers corresponding to the maximum uplink MIMO transmission 

capability supported by the terminal. 

[0106] In an embodiment of the present disclosure, the network device may determine the 

maximum uplink MIMO transmission capability supported by the terminal. When the network 

device configures the number of layers for the actual uplink MIMO transmission for the terminal, it 

may refer to the determined maximum uplink MIMO transmission capability supported by the 

terminal, and the number of layers for the actual uplink MIMO transmission configured by the 

network device is not greater than the number of layers corresponding to the maximum uplink 

MIMO transmission capability supported by the terminal. 

[0107] For example, if the number of layers corresponding to the maximum uplink MIMO 

transmission capacity determined by the network device is 6 layers, the number of layers for the 

actual uplink MIMO transmission configured by the network device is 4 layers, or the number of 

layers for the actual uplink MIMO transmission configured by the network device is 6 layers, or the 

number of layers for the actual uplink MIMO transmission configured by the network device is other 

values, which is not limited in embodiments of the present disclosure. 

[0108] With the method according to embodiments of the present disclosure, the network 

device configures the number of layers for the uplink MIMO transmission for the terminal based on 

the maximum uplink MIMO transmission capability supported by the terminal, thereby preventing 

the number of layers for the uplink MIMO transmission configured by the network device from 

exceeding the maximum number of layers for the uplink MIMO transmission supported by the 

terminal, ensuring the uplink MIMO transmission of the terminal and improving the transmission 

rate for the terminal. 

[0109] It should be noted that the above embodiment may be split into new embodiments, 

or the above embodiments may be combined into new embodiments, and the present disclosure does 

not limit a splitting manner and a combination manner. 
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[0110] FIG. 5 shows a block diagram of an apparatus for reporting an uplink MIMO 

transmission capability according to an illustrative embodiment of the present disclosure. Referring 

to FIG. 5, the apparatus includes: a sending module 501 configured to send a first signaling and a 

second signaling to a network device, in which the first signaling is configured to indicate a first 

uplink MIMO transmission capability supported by the terminal, and the second signaling is 

configured to indicate a second uplink MIMO transmission capability supported by the terminal. 

[0111] The first uplink MIMO transmission capability is not lower than the second uplink 

MIMO transmission capability. 

[0112] With the apparatus according to embodiments of the present disclosure, the terminal 

reports its own uplink MIMO transmission capability via the first signaling and the second signaling. 

Since the uplink MIMO transmission capability indicated by the first signaling is not less than the 

uplink MIMO transmission capability indicated by the second signaling, the terminal may support 

the greater uplink MIMO transmission capability and may report the greater MIMO transmission 

capability via the first signaling. In this way, it supports the terminal to report the greater uplink 

MIMO transmission capability for matching with the actual system uplink transmission capability, 

the network is supported to schedule a higher number of data layers, and the higher uplink 

transmission rate is achieved. 

[0113] In some embodiments, a maximum uplink MIMO transmission capability supported 

by the terminal is 6 layers or 8 layers. 

[0114] In some embodiments, the first uplink MIMO transmission capability includes the 

second uplink MIMO transmission capability. 

[0115] In some embodiments, the first uplink MIMO transmission capability is the same as 

the second uplink MIMO transmission capability, and a content included in the first signaling is the 

same as a content included in the second signaling. 

[0116] In some embodiments, a maximum number of layers indicated by the first signaling 

is 6 layers, or a maximum number of layers indicated by the first signaling is 8 layers. 

[0117] In some embodiments, a maximum number of layers indicated by the second 

signaling is 4 layers. 

[0118] In some embodiments, the first signaling and the second signaling are an RRC 

signaling. 
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[0119] It should be noted that when realizing functions of the apparatus according to the 

above embodiments, an example for describing the individual modules classified by function is 

given. In actual applications, the above functions may be assigned to different functional modules 

as needed, that is, an internal structure of the apparatus may be divided into different functional 

modules to complete all or some of the functions described above. In addition, the apparatus and 

method embodiments provided by the above embodiments belong to a same concept, specific 

implementations for the apparatus embodiments may be referred to details in the method 

embodiments, which will not be repeated here. 

[0120] FIG. 6 shows a block diagram of an apparatus for receiving an uplink MIMO 

transmission capability according to an illustrative embodiment of the present disclosure. Referring 

to FIG. 6, the apparatus includes: a receiving module 601 configured to receive a first signaling and 

a second signaling sent by a terminal, in which the first signaling is configured to indicate a first 

uplink MIMO transmission capability supported by the terminal, and the second signaling is 

configured to indicate a second uplink MIMO transmission capability supported by the terminal, 

and the first uplink MIMO transmission capability is not lower than the second uplink MIMO 

transmission capability; a processing module 602 configured to determine a limit on a number of 

layers for an actual uplink MIMO transmission according to a maximum uplink MIMO transmission 

capability supported by the terminal. 

[0121] With the apparatus according to embodiments of the present disclosure, the terminal 

reports its own uplink MIMO transmission capability via the first signaling and the second signaling. 

Since an uplink MIMO transmission capability indicated by the first signaling is not less than an 

uplink MIMO transmission capability indicated by the second signaling, the terminal may support 

the greater uplink MIMO transmission capability and may report the greater MIMO transmission 

capability via the first signaling. In this way, it supports the terminal to report the greater uplink 

MIMO transmission capability for matching with the actual system uplink transmission capability, 

the network is supported to schedule a higher number of data layers, and the higher uplink 

transmission rate is achieved. 

[0122] In some embodiments, the processing module 602 is further configured to determine 

a number of layers corresponding to the first uplink MIMO transmission capability indicated by the 

first signaling to be the limit on the number of layers for the actual uplink MIMO transmission in a 



 

 

           20 

case where the first signaling is identified. 

[0123] In some embodiments, the processing module 602 is further configured to determine 

a number of layers corresponding to the second uplink MIMO transmission capability indicated by 

the second signaling to be the limit on the number of layers for the actual uplink MIMO transmission 

in a case where the first signaling is not identified. 

[0124] In some embodiments, the apparatus further includes: the processing module 602 

configured to configure the number of layers for the actual uplink MIMO transmission, in which the 

number of layers for the actual uplink MIMO transmission is not greater than a number of layers 

corresponding to the maximum uplink MIMO transmission capability supported by the terminal. 

[0125] In some embodiments, the first uplink MIMO transmission capability includes the 

second uplink MIMO transmission capability. 

[0126] In some embodiments, the first uplink MIMO transmission capability is the same as 

the second uplink MIMO transmission capability, and a content included in the first signaling is the 

same as a content included in the second signaling. 

[0127] In some embodiments, a maximum number of layers indicated by the first signaling 

is 6 layers, or a maximum number of layers indicated by the first signaling is 8 layers. 

[0128] In some embodiments, a maximum number of layers indicated by the second 

signaling is 4 layers. 

[0129] In some embodiments, the first signaling and the second signaling are an RRC 

signaling. 

[0130] It should be noted that when realizing functions of the apparatus according to the 

above embodiments, an example for describing the individual modules classified by function is 

given. In actual applications, the above functions may be assigned to different functional modules 

as needed, that is, an internal structure of the apparatus may be divided into different functional 

modules to complete all or some of the functions described above. In addition, the apparatus and 

method embodiments provided by the above embodiments belong to a same concept, specific 

implementations for the apparatus embodiments may be referred to details in the method 

embodiments, which will not be repeated here. 

[0131] FIG. 7 shows a schematic diagram of a communication device according to an 

illustrative embodiment of the present disclosure. The communication device includes: a processor 
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701, a receiver 702, a transmitter 703, a memory 704 and a bus 705. 

[0132] The processor 701 includes one or more processing cores. The processor 701 

executes various functional applications and information processing by running software programs 

and modules. 

[0133] The receiver 702 and the transmitter 703 may be implemented as a communication 

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

[0134] The memory 704 is connected to the processor 701 via the bus 705. 

[0135] The memory 704 may be used to store at least one program code, and the processor 

701 is used to execute the at least one program code to implement individual steps in the above 

method embodiments. 

[0136] Moreover, the communication device may be a terminal or a network device. The 

memory 704 may be implemented using any type of volatile or non-volatile storage devices, or a 

combination thereof, including, but not limited to, a magnetic or optical disk, an electrically erasable 

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

(EPROM), a static random access memory (SRAM), a read-only memory (ROM), a magnetic 

memory, a flash memory, a programmable read-only memory (PROM). 

[0137] In an embodiment, a computer-readable storage medium is further provided. The 

computer-readable storage medium has stored therein an executable program code, and the 

executable program code is loaded and executed by the processor to implement the method 

performed by the communication device according to the above various method embodiments. 

[0138] In an embodiment, a chip is provided, which includes a programmable logic circuit 

and/or program instructions for implementing the method according to various method embodiments 

when the chip is run on a terminal or a network device. 

[0139] In an embodiment, a computer program product is provided. When the computer 

program product is executed by a processor of a terminal or a network device, it is configured to 

implement the method according to the above various method embodiments. 

[0140] Those ordinarily skilled in the art shall understand that all or some of the steps to 

implement the above embodiments may be completed by a hardware, or may be completed by 

programs commanding the related hardware. The program may be stored in a computer-readable 

storage medium. The storage medium mentioned above may be a read-only memory, a magnetic 
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disk, or an optical disk, etc. 

[0141] The above descriptions only involve optional embodiments of the present disclosure 

and are not intended to limit the present disclosure. Any modifications, equivalent substitutions, and 

improvements made within the spirit and principle of the present disclosure shall be included in the 

protection scope of the present disclosure. 
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WHAT IS CLAIMED IS: 

 

1. A method for reporting an uplink multiple input multiple output (MIMO) transmission 

capability, performed by a terminal, comprising: 

sending a first signaling and a second signaling to a network device, wherein the first signaling 

is configured to indicate a first uplink MIMO transmission capability supported by the terminal, and 

the second signaling is configured to indicate a second uplink MIMO transmission capability 

supported by the terminal; 

wherein the first uplink MIMO transmission capability is not lower than the second uplink 

MIMO transmission capability. 

2. The method according to claim 1, wherein a maximum uplink MIMO transmission capability 

supported by the terminal is 6 layers or 8 layers. 

3. The method according to claim 1, wherein the first uplink MIMO transmission capability 

comprises the second uplink MIMO transmission capability. 

4. The method according to claim 3, wherein the first uplink MIMO transmission capability is 

the same as the second uplink MIMO transmission capability, and a content comprised in the first 

signaling is the same as a content comprised in the second signaling. 

5. The method according to any one of claims 1 to 4, wherein a maximum number of layers 

indicated by the first signaling is 6 layers, or a maximum number of layers indicated by the first 

signaling is 8 layers. 

6. The method according to any one of claims 1 to 4, wherein a maximum number of layers 

indicated by the second signaling is 4 layers. 

7. The method according to any one of claims 1 to 6, wherein the first signaling and the second 

signaling are a radio resource control (RRC) signaling. 

8. A method for receiving an uplink MIMO transmission capability, performed by a network 

device, comprising: 

receiving a first signaling and a second signaling sent by a terminal, wherein the first signaling 

is configured to indicate a first uplink MIMO transmission capability supported by the terminal, and 

the second signaling is configured to indicate a second uplink MIMO transmission capability 

supported by the terminal, and the first uplink MIMO transmission capability is not lower than the 
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second uplink MIMO transmission capability; and 

determining a limit on a number of layers for an actual uplink MIMO transmission according 

to a maximum uplink MIMO transmission capability supported by the terminal. 

9. The method according to claim 8, wherein determining the limit on the number of layers for 

the actual uplink MIMO transmission according to the maximum uplink MIMO transmission 

capability supported by the terminal comprises: 

determining a number of layers corresponding to the first uplink MIMO transmission capability 

indicated by the first signaling to be the limit on the number of layers for the actual uplink MIMO 

transmission in a case where the first signaling is identified. 

10. The method according to claim 8, wherein determining the limit on the number of layers 

for the actual uplink MIMO transmission according to the maximum uplink MIMO transmission 

capability supported by the terminal comprises: 

determining a number of layers corresponding to the second uplink MIMO transmission 

capability indicated by the second signaling to be the limit on the number of layers for the actual 

uplink MIMO transmission in a case where the first signaling is not identified. 

11. The method according to any one of claims 8 to 10, further comprising: 

configuring the number of layers for the actual uplink MIMO transmission, wherein the number 

of layers for the actual uplink MIMO transmission is not greater than a number of layers 

corresponding to the maximum uplink MIMO transmission capability supported by the terminal. 

12. The method according to claim 8, wherein the first uplink MIMO transmission capability 

comprises the second uplink MIMO transmission capability. 

13.The method according to claim 12, wherein the first uplink MIMO transmission capability 

is the same as the second uplink MIMO transmission capability, and a content comprised in the first 

signaling is the same as a content comprised in the second signaling. 

14. The method according to any one of claims 8 to 13, wherein a maximum number of layers 

indicated by the first signaling is 6 layers, or a maximum number of layers indicated by the first 

signaling is 8 layers. 

15. The method according to any one of claims 8 to 14, wherein a maximum number of layers 

indicated by the second signaling is 4 layers. 

16. The method according to any one of claims 8 to 15, wherein the first signaling and the 
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second signaling are an RRC signaling. 

17. An apparatus for reporting an uplink MIMO transmission capability, comprising: 

a sending module configured to send a first signaling and a second signaling to a network device, 

wherein the first signaling is configured to indicate a first uplink MIMO transmission capability 

supported by the terminal, and the second signaling is configured to indicate a second uplink MIMO 

transmission capability supported by the terminal; 

wherein the first uplink MIMO transmission capability is not lower than the second uplink 

MIMO transmission capability. 

18. The apparatus according to claim 17, wherein a maximum uplink MIMO transmission 

capability supported by the terminal is 6 layers or 8 layers. 

19. The apparatus according to claim 17, wherein the first uplink MIMO transmission capability 

comprises the second uplink MIMO transmission capability. 

20. The apparatus according to claim 19, wherein the first uplink MIMO transmission capability 

is the same as the second uplink MIMO transmission capability, and a content comprised in the first 

signaling is the same as a content comprised in the second signaling. 

21. The apparatus according to any one of claims 17 to 20, wherein a maximum number of 

layers indicated by the first signaling is 6 layers, or a maximum number of layers indicated by the 

first signaling is 8 layers. 

22. The apparatus according to any one of claims 17 to 20, wherein a maximum number of 

layers indicated by the second signaling is 4 layers. 

23. The apparatus according to any one of claims 17 to 22, wherein the first signaling and the 

second signaling are an RRC signaling. 

24. An apparatus for receiving an uplink MIMO transmission capability, comprising: 

a receiving module configured to receive a first signaling and a second signaling sent by a 

terminal, wherein the first signaling is configured to indicate a first uplink MIMO transmission 

capability supported by the terminal, and the second signaling is configured to indicate a second 

uplink MIMO transmission capability supported by the terminal, and the first uplink MIMO 

transmission capability is not lower than the second uplink MIMO transmission capability; 

a processing module configured to determine a limit on a number of layers for an actual uplink 

MIMO transmission according to a maximum uplink MIMO transmission capability supported by 
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the terminal. 

25. The apparatus according to claim 24, wherein the processing module is further configured 

to determine a number of layers corresponding to the first uplink MIMO transmission capability 

indicated by the first signaling to be the limit on the number of layers for the actual uplink MIMO 

transmission in a case where the first signaling is identified. 

26. The apparatus according to claim 24, wherein the processing module is further configured 

to determine a number of layers corresponding to the second uplink MIMO transmission capability 

indicated by the second signaling to be the limit on the number of layers for the actual uplink MIMO 

transmission in a case where the first signaling is not identified. 

27. The apparatus according to any one of claims 24 to 26, further comprising: 

the processing module configured to configure the number of layers for the actual uplink 

MIMO transmission, wherein the number of layers for the actual uplink MIMO transmission is not 

greater than a number of layers corresponding to the maximum uplink MIMO transmission 

capability supported by the terminal. 

28. The apparatus according to claim 24, wherein the first uplink MIMO transmission capability 

comprises the second uplink MIMO transmission capability. 

29. The apparatus according to claim 28, wherein the first uplink MIMO transmission capability 

is the same as the second uplink MIMO transmission capability, and a content comprised in the first 

signaling is the same as a content comprised in the second signaling. 

30. The apparatus according to any one of claims 24 to 29, wherein a maximum number of 

layers indicated by the first signaling is 6 layers, or a maximum number of layers indicated by the 

first signaling is 8 layers. 

31. The apparatus according to any one of claims 24 to 29, wherein a maximum number of 

layers indicated by the second signaling is 4 layers. 

32. The apparatus according to any one of claims 24 to 31, wherein the first signaling and the 

second signaling are an RRC signaling. 

33. A terminal, comprising: 

a processor; and 

a transceiver connected to the processor; 

wherein the processor is configured to load and execute executable instructions to implement 
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the method according to any one of claims 1 to 7. 

34. A network device, comprising: 

a processor; and 

a transceiver connected to the processor; 

wherein the processor is configured to load and execute executable instructions to implement 

the method according to any one of claims 8 to 16. 

35. A computer-readable storage medium, having stored therein executable program codes that, 

when loaded and executed by a processor, cause the method according to any one of claims 1 to 16 

to be implemented. 

36. A computer program product, when executed by a processor of a terminal or network device, 

configured to implement the method according to any one of claims 1 to 16. 


