
HYBRID AUTOMATIC REPEAT REQUEST (HARQ) FEEDBACK METHOD AND 

APPARATUS 

TECHNICAL FIELD 

[0001] The present disclosure relates to a field of communication technology, and more 

particularly, to a method and an apparatus for hybrid automatic repeat request (HARQ) feedback.  

 

BACKGROUND 

[0002] As the Internet of Things (IoT) has flourished in recent years, it brings a lot of 

convenience to human life and work. The machine type communication (MTC) technology is a 

typical representative of cellular IoT technology. 

[0003] The MTC system may be divided into two kinds of systems, a time division 

duplexing (TDD) MTC system and a frequency division duplexing (FDD) MTC system. In the 

TDD MTC system, when the physical downlink shared channel (PDSCH) scheduled by the TDD 

MTC is not configured for repeated transmission, the physical uplink control channel (PUCCH) 

format 1b with channel selection may be used for hybrid automatic repeat request (HARQ) 

feedback. 

[0004]  The usage of PUCCH format 1b with channel selection in the TDD MTC is 

similar to that in the traditional TDD long term evolution (LTE), the principle of which is to 

jointly utilize the content carried by the PUCCH format 1b and the selection of PUCCH 

transmission resources so as to indicate the HARQ feedback state. 

[0005] However, since a plurality of PDSCHs are scheduled by one PDCCH and only 

one possible PUCCH resource may be derived from one PDCCH at this time, the selection of 

PUCCH resource cannot be performed. In addition, since a plurality of PDSCHs are scheduled 

by one PDCCH, it may not occur that a certain HARQ feedback state is a DTX state. In other 

words, the HARQ feedback mode in the TDD MTC system needs to be optimized. 

 

SUMMARY  

[0006] To overcome the problem in the related art, embodiments of the present disclosure 

provide a method and an apparatus for feeding back a hybrid automatic repeat request HARQ.  

[0007] According to a first aspect of embodiments of the present disclosure, a method for 

hybrid automatic repeat request (HARQ) feedback is provided. The method is applied to a 
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machine type communication (MTC) device and includes:  

[0008] determining at least one target HARQ result corresponding to at least one target 

physical downlink shared channel (PDSCH), wherein the at least one target PDSCH is at least 

one PDSCH from all PDSCHs scheduled by a current physical downlink control channel 

(PDCCH), HARQ results corresponding to the at least one target PDSCH are to be fed back 

through a current sub-frame; 

[0009] determining a target PUCCH and a combined HARQ result in at least one 

candidate physical uplink control channel (PUCCH) according to the at least one target HARQ 

result, wherein corresponding target PUCCH resource of the target PUCCH is configured to 

carry the combined HARQ result, and the combined HARQ result and the target PUCCH 

resource are configured to characterize a plurality of target HARQ results; and 

[0010] carrying the combined HARQ result through the target PUCCH resource, and 

sending the target PUCCH to a base station.  

[0011] Alternatively, in case that a number of the at least one target PDSCH is 1, 

determining the candidate PUCCH by: 

[0012] determining a candidate index value, wherein the candidate index value is a 

resource index value corresponding to the candidate PUCCH; and  

[0013] determining a PUCCH indicated by the candidate index value as the candidate 

PUCCH. 

[0014] Alternatively, determining the candidate index value includes: 

[0015] determining the candidate index value according to a first function value of a first 

preset function, a value corresponding to a target starting position, a second function value of a 

second preset function, and a first target offset value. 

[0016] The first preset function is a preset function corresponding to a target control 

channel element CCE index value for a search space, the target CCE index value being a 

minimum CCE index value corresponding to the current PDCCH; the target starting position is a 

starting position of the resource corresponding to the PUCCH channel configured to carry the 

HARQ results; the second preset function is a preset function corresponding to a first target 

value and a second target value, in which the first target value is a value corresponding to 

sub-frame configuration of a TDD MTC system and a position of the current sub-frame, and the 

second target value is a number of CCEs included in a physical resource block carrying the 
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current PDCCH; the first target offset is an offset of PUCCH resource carried by the current 

PDCCH for the HARQ result feedback. 

[0017] Alternatively, in case that a number of the at least one target PDSCH is multiple, 

determining the candidate PUCCH by: 

[0018] determining a first candidate index value, wherein the first candidate index value 

is a resource index value corresponding to a first candidate PUCCH in the at least one candidate 

PUCCH; 

[0019] determining a PUCCH indicated by the first candidate index value as the first 

candidate PUCCH; 

[0020] determining a second target offset corresponding to each of other candidate 

PUCCHs; wherein the other candidate PUCCHs are candidate PUCCHs other than the first 

candidate PUCCH, and the second target offset is a resource offset of a current other candidate 

PUCCH relative to the first candidate PUCCH; 

[0021] determining a second candidate index value according to a value corresponding to 

a position where resource of the first candidate PUCCH is located and the second target offset; 

and 

[0022] determining PUCCHs indicated by the second candidate index value as the other 

candidate PUCCHs. 

[0023] Alternatively, determining the second target offset corresponding to each of the 

other candidate PUCCHs includes: 

[0024] receiving the second target offset corresponding to each of the other candidate 

PUCCHs sent by the base station through a preset signaling; or 

[0025] determining a preset resource offset as the second target offset. 

[0026] Alternatively, in case that a number of the at least one target PDSCH is multiple, 

determining the candidate PUCCH by: 

[0027] receiving a set of PUCCHs including at least one PUCCH sent by the base station 

through a first target signaling; and 

[0028] determining all PUCCHs in the set of PUCCHs as the candidate PUCCHs. 

[0029] Alternatively, determining the target PUCCH and the combined HARQ result in 

the at least one candidate physical uplink control channel PUCCH according to the at least one 

target HARQ result includes: 
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[0030] determining the target PUCCH and the combined HARQ result in the at least one 

candidate PUCCH according to a preset mapping relationship between a plurality of target 

HARQ results, target PUCCH resources and combined HARQ results. 

[0031] Alternatively, determining at least one target HARQ result includes: 

[0032] determining whether the target HARQ result corresponding to each of the at least 

one target PDSCH is correct or incorrect according to the at least one target PDSCH scheduled 

by the current PDCCH; or 

[0033] determining the target HARQ result corresponding to each of the at least one 

target PDSCH is that the current PDCCH is not received, according to the at least one target 

PDSCH scheduled by the current PDCCH. 

[0034] According to a second aspect of embodiments of the present disclosure, an 

apparatus for hybrid automatic repeat request (HARQ) feedback is provided. The apparatus is 

applied to a machine type communication (MTC) device and includes a first determining module, 

a second determining module and a sending module. 

[0035] The first determining module is configured to determine at least one target HARQ 

result corresponding to at least one target physical downlink shared channel (PDSCH), wherein 

the at least one target PDSCH is at least one PDSCH from all PDSCHs scheduled by a current 

physical downlink control channel (PDCCH), HARQ results corresponding to the at least one 

target PDSCH are to be fed back through a current sub-frame. 

[0036] The second determining module is configured to determine a target PUCCH and a 

combined HARQ result in at least one candidate physical uplink control channel (PUCCH) 

according to the at least one target HARQ result, wherein corresponding target PUCCH resource 

of the target PUCCH is configured to carry the combined HARQ result is configured to carry the 

combined HARQ result, and the combined HARQ result and the target PUCCH resource are 

configured to characterize a plurality of target HARQ results. 

[0037] The sending module is configured to carry the combined HARQ result through 

the target PUCCH resource, and send the target PUCCH to a base station. 

[0038] Alternatively, the second determining module includes a candidate index value 

determining sub-module and a first determining sub-module. 

[0039] The candidate index value determining sub-module is configured to determine a 

candidate index value in case that a number of the at least one target PDSCH is 1, wherein the 
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candidate index value is a resource index value corresponding to the candidate PUCCH. 

[0040] The first determining sub-module is configured to determine a PUCCH indicated 

by the candidate index value as the candidate PUCCH. 

[0041] Alternatively, the candidate index value determining sub-module includes a 

candidate index value determining unit. 

[0042] The candidate index value determining unit is configured to determine the 

candidate index value according to a first function value of a first preset function, a value 

corresponding to a target starting position, a second function value of a second preset function, 

and a first target offset value. 

[0043] The first preset function is a preset function corresponding to a target control 

channel element CCE index value for a search space, the target CCE index value being a 

minimum CCE index value corresponding to the current PDCCH; the target starting position is a 

starting position of the resource corresponding to the PUCCH channel configured to carry the 

HARQ results; the second preset function is a preset function corresponding to a first target 

value and a second target value, in which the first target value is a value corresponding to 

sub-frame configuration of a TDD MTC system and a position of the current sub-frame, and the 

second target value is a number of CCEs included in a physical resource block carrying the 

current PDCCH; the first target offset is an offset of PUCCH resource carried by the current 

PDCCH for the HARQ result feedback. 

[0044] Alternatively, the second determining module includes a first index value 

determining sub-module, a second determining sub-module, an offset determining sub-module, a 

second index value determining sub-module and a third determining sub-module. 

[0045] The first index value determining sub-module is configured to determine a first 

candidate index value in case that a number of the at least one target PDSCH is multiple, wherein 

the first candidate index value is a resource index value corresponding to a first candidate 

PUCCH in the at least one candidate PUCCH. 

[0046] The second determining sub-module is configured to determine a PUCCH 

indicated by the first candidate index value as the first candidate PUCCH. 

[0047] The offset determining sub-module is configured to determine a second target 

offset corresponding to each of other candidate PUCCHs; wherein the other candidate PUCCHs 

are candidate PUCCHs other than the first candidate PUCCH, and the second target offset is a 
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resource offset of a current other candidate PUCCH relative to the first candidate PUCCH. 

[0048] The second index value determining sub-module is configured to determine a 

second candidate index value according to a value corresponding to a position where resource of 

the first candidate PUCCH is located and the second target offset. 

[0049] The third determining sub-module is configured to determine PUCCHs indicated 

by the second candidate index value as the other candidate PUCCHs. 

[0050] Alternatively, the offset determining sub-module includes a first receiving unit or 

a second receiving unit. 

[0051] The first receiving unit is configured to receive the second target offset 

corresponding to each of the other candidate PUCCHs sent by the base station through a preset 

signaling.  

[0052] The second receiving unit is configured to determine a preset resource offset as 

the second target offset. 

[0053] Alternatively, the second determining module includes a receiving sub-module 

and a fourth determining sub-module. 

[0054] The receiving sub-module is configured to receive a set of PUCCHs including at 

least one PUCCH sent by the base station through a first target signaling in case that a number of 

the at least one target PDSCH is multiple.  

[0055] The fourth determining sub-module is configured to determine all PUCCHs in the 

set of PUCCHs as the candidate PUCCHs. 

[0056] Alternatively, the second determining module includes a fifth determining 

sub-module. 

[0057] The fifth determining sub-module is configured to determine the target PUCCH 

and the combined HARQ result in the at least one candidate PUCCH according to a preset 

mapping relationship between a plurality of target HARQ results, target PUCCH resources and 

combined HARQ results. 

[0058] Alternatively, the first determining module includes a sixth determining 

sub-module or a seventh determining sub-module. 

[0059] The sixth determining sub-module is configured to determine whether the target 

HARQ result corresponding to each of the at least one target PDSCH is correct or incorrect 

according to the at least one target PDSCH scheduled by the current PDCCH. 
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[0060] The seventh determining sub-module is configured to determine the target HARQ 

result corresponding to each of the at least one target PDSCH is that the current PDCCH is not 

received, according to the at least one target PDSCH scheduled by the current PDCCH. 

[0061] According to a third aspect of embodiments of the present disclosure, a 

computer-readable storage medium having a computer program stored thereon is provided. The 

computer program is configured to execute a method for hybrid automatic repeat request HARQ 

feedback as described in the first aspect. 

[0062] According to a fourth aspect of embodiments of the present disclosure, a device 

for hybrid automatic repeat request HARQ feedback is provided. The device is applied to a 

machine type communication MTC device and includes: 

[0063] a processor; and 

[0064] a memory for storing instructions executable by the processor; 

[0065] wherein the processor is configured to: 

[0066] determine at least one target HARQ result corresponding to at least one target 

physical downlink shared channel PDSCH, wherein the at least one target PDSCH is at least one 

PDSCH where HARQ results need to be fed back through current sub-frame from all PDSCHs 

scheduled by current physical downlink control channel PDCCH;  

[0067] determine a target PUCCH and a combined HARQ result in at least one candidate 

physical uplink control channel PUCCH according to the at least one target HARQ result, 

wherein the target PUCCH is a PUCCH for which corresponding target PUCCH resource is 

configured to carry the combined HARQ result, and the combined HARQ result and the target 

PUCCH resource are configured to characterize a plurality of target HARQ results; and 

[0068] carry the combined HARQ result in the target PUCCH resource, and sending the 

target PUCCH to a base station. 

[0069] The technical solutions according to the embodiments of the present disclosure 

may include the following beneficial effects. 

[0070] In the embodiments of the present disclosure, at least one target HARQ result 

corresponding to at least one target physical downlink shared channel PDSCH may be firstly 

determined by the TDD MTC device, wherein the at least one target PDSCH is at least one 

PDSCH where HARQ results need to be fed back through current sub-frame from all PDSCHs 

scheduled by current physical downlink control channel PDCCH. Further, a target PUCCH and a 
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combined HARQ result may be determined by the TDD MTC device in at least one candidate 

physical uplink control channel PUCCH according to the at least one target HARQ result. The 

combined HARQ result is then carried through the target PUCCH resource, and the target 

PUCCH is sent to a base station. With the above process, the HARQ results corresponding to all 

PDSCHs scheduled by the current PDCCH may be fed back through different sub-frames in the 

TDD MTC system, achieving the purpose of feeding back the HARQ results for the scheduled 

PDSCH by selecting at least one target PUCCH corresponding to one PDCCH.  

[0071] In the embodiments of the present disclosure, in case that a number of PDSCH for 

the HARQ result that needs to be fed back by the current sub-frame is 1 (i.e., a number of the at 

least one target PDSCH is 1), a candidate index value may be firstly determined by the TDD 

MTC device, a PUCCH indicated by the candidate index value is determined as the candidate 

PUCCH, and a target PUCCH may be subsequently determined in at least one candidate physical 

uplink control channel PUCCH, achieving the purpose of feeding back the HARQ results for the 

scheduled PDSCH by selecting at least one target PUCCH corresponding to one PDCCH.  

[0072] In the embodiments of the present disclosure, the candidate index value may be 

determined according to a first function value of a first preset function, a value corresponding to 

a target starting position, a second function value of a second preset function, and a first target 

offset value, which is easy to implement and highly available. 

[0073] In the embodiments of the present disclosure, in case that a number of PDSCH for 

the HARQ result that needs to be fed back by the current sub-frame is multiple (i.e., a number of 

at least one target PDSCH is multiple), a first candidate index value may also be firstly 

determined by the TDD MTC device, and a PUCCH indicated by the first candidate index value 

is determined as a first candidate PUCCH. Further, a second target offset corresponding to each 

of other candidate PUCCHs is determined, a second candidate index value is determined 

according to a value corresponding to a position where resources in the first candidate PUCCH 

are located and the second target offset, and PUCCHs indicated by the second candidate index 

value are determined by the TDD MTC device as the other candidate PUCCHs. With the above 

process, the TDD MTC device may quickly determine a plurality of candidate PUCCHs, and 

may subsequently determine a target PUCCH in at least one candidate physical uplink control 

channel PUCCH, achieving the purpose of feeding back the HARQ results for the scheduled 

PDSCH by selecting at least one target PUCCH corresponding to one PDCCH.  
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[0074] In the embodiments of the present disclosure, the second target offset may be 

configured by the base station through a preset signaling for each of the other candidate 

PUCCHs or may be determined by the TDD MTC device according to a preset resource offset, 

which is highly available. 

[0075] In the embodiments of the present disclosure, in case that a number of PDSCH for 

the HARQ result that needs to be fed back by the current sub-frame is multiple (i.e., a number of 

at least one target PDSCH is multiple), the TDD MTC may also receive a set of PUCCHs 

including at least one PUCCH sent by the base station through a first target signaling. The TDD 

MTC may determine all PUCCHs in the set of PUCCHs as the candidate PUCCHs. Similarly, 

the purpose may be achieved that the HARQ results for the scheduled PDSCH are fed back by 

selecting at least one target PUCCH corresponding to one PDCCH.  

[0076] In the embodiments of the present disclosure, the target PUCCH and the 

combined HARQ result are determined directly in the at least one candidate PUCCH according 

to a preset mapping relationship between a plurality of target HARQ results, target PUCCH 

resources and combined HARQ results. the HARQ results corresponding to all PDSCHs 

scheduled by the current PDCCH may be fed back through different sub-frames in the TDD 

MTC system, achieving the purpose of feeding back the HARQ results for the scheduled PDSCH 

by selecting at least one target PUCCH corresponding to one PDCCH.  

[0077] In the embodiments of the present disclosure, it may be determined whether at 

least one target HARQ result that needs to be fed back through the current sub-frame may be 

correct or incorrect, or it may be determined that the at least one target HARQ result may all be 

that the current PDCCH is not received. In this way, when the HARQ result feedback is 

performed in the related art, the HARQ result feedback includes correct, incorrect or a case that 

the current PDCCH is not received since a plurality of PDSCHs are scheduled through a plurality 

of PDCCHs.  

[0078] It should be understood that the above general description and the following 

detailed description are only exemplary and explanatory, without any limitations to the present 

disclosure.  

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0079] The drawings herein are incorporated into the specification and constitute a part 
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of the specification, show embodiments in accordance with the present disclosure, and are used 

to explain the principle of the present disclosure together with the specification.  

[0080] FIG. 1 is a flowchart illustrating a method for hybrid automatic repeat request 

(HARQ) feedback according to an exemplary embodiment. 

[0081] FIG. 2 is a flowchart illustrating another method for hybrid automatic repeat 

request (HARQ) feedback according to an exemplary embodiment. 

[0082] FIG. 3 is a flowchart illustrating another method for hybrid automatic repeat 

request (HARQ) feedback according to an exemplary embodiment. 

[0083] FIG. 4 is a flowchart illustrating another method for hybrid automatic repeat 

request (HARQ) feedback according to an exemplary embodiment. 

[0084] FIG. 5 is a block diagram illustrating an apparatus for hybrid automatic repeat 

request (HARQ) feedback according to an exemplary embodiment. 

[0085] FIG. 6 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0086] FIG. 7 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0087] FIG. 8 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0088] FIG. 9 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0089] FIG. 10 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0090] FIG. 11 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0091] FIG. 12 is a block diagram illustrating another apparatus for hybrid automatic 

repeat request (HARQ) feedback according to an exemplary embodiment. 

[0092] FIG. 13 is a structural schematic diagram illustrating a device for hybrid 

automatic repeat request (HARQ) feedback according to an exemplary embodiment.   

 

DETAILED DESCRIPTION 

[0093] The exemplary embodiments will be described in detail here, and examples 
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thereof are illustrated in the accompanying drawings. When the following descriptions refer to 

the accompanying drawings, unless otherwise indicated, the same numbers in different drawings 

represent the same or similar elements. The implementations described in the following 

exemplary embodiments do not represent all implementations consistent with the present 

disclosure. Rather, they are merely examples of apparatuses and methods consistent with some 

aspects of the present disclosure as detailed in the appended claims. 

[0094] The terms used in the present disclosure are only aimed to describe specific 

embodiments, and are not intended to limit the present disclosure. The singular forms "a", "said" 

and "the" used in the present disclosure and appended claims are also intended to include plural 

forms, unless the context clearly indicates other meanings. It should also be understood that the 

term "and/or" used herein refers to and includes any or all possible combinations of one or more 

associated listed items. 

[0095] It should be understood that although the terms such as first, second and third may 

be used in the present disclosure to describe various information, the information should not be 

limited to these terms. These terms are only used to distinguish the same type of information 

from each other. For example, without departing from the scope of the present disclosure, the 

first information may also be referred to as a second information, and similarly, the second 

information may also be referred to as a first information. Depending on the context, the word 

"if" as used herein may be interpreted as "when ..." or "upon ..." or "in response to determine ...". 

[0096] Before a method for hybrid automatic repeat request (HARQ) feedback is 

introduced according to the embodiments of the present disclosure, the HARQ feedback mode is 

firstly introduced for time division duplexing TDD machine type communication MTC in the 

related art. 

[0097] For example, as shown in Table 1, when the HARQ feedback needs to be 

performed for three scheduling, the PUCCH transmission content may be set and the PUCCH 

transmission resource may be selected in accordance with Table 1. 

HARQ results 

(HARQ-ACK(0), HARQ-ACK(1), 

HARQ-ACK(2)) 

PUCCH resource 
transmission 

content 

ACK, ACK, ACK 
(1)

PUCCH,2n
 

1, 1 
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ACK, ACK, NACK/DTX 
(1)

PUCCH,1n
 

1, 1 

ACK, NACK/DTX, ACK 
(1)

PUCCH,0n
 

1, 1 

ACK, NACK/DTX, NACK/DTX 
(1)

PUCCH,0n
 

0, 1 

NACK/DTX, ACK, ACK 
(1)

PUCCH,2n
 

1, 0 

NACK/DTX, ACK, NACK/DTX 
(1)

PUCCH,1n
 

0, 0 

NACK/DTX, NACK/DTX, ACK 
(1)

PUCCH,2n
 

0, 0 

DTX, DTX, NACK 
(1)

PUCCH,2n
 

0, 1 

DTX, NACK, NACK/DTX 
(1)

PUCCH,1n
 

1, 0 

NACK, NACK/DTX, NACK/DTX 
(1)

PUCCH,0n
 

1, 0 

DTX, DTX, DTX No transmission 

Table 1 

[0098] The first column in Table 1 indicates the demodulated HARQ results for the 3 

scheduling, where ACK (ACKnowledgement, correct) and NACK (Negative ACKnowledgment, 

incorrect) indicate correct and incorrect demodulation to the scheduled PDSCH, respectively. 

DTX indicates that a receiving end device has not received the PDCCH corresponding to the 

scheduled PDSCH.  

[0099] The second column in Table 1 indicates the PUCCH resource selected by the 

PUCCH format 1b, wherein 
(1)

PUCCH,0n
, 

(1)

PUCCH,1n
 and 

(1)

PUCCH,2n
 indicate the corresponding PUCCH 

resource derived from 3 scheduling, respectively. 

[00100] The third column in Table 1 indicates the transmission content carried by the 

PUCCH format 1b.  

[00101] For example, when the demodulation results of the 3 scheduling are ACK, ACK 

and ACK, respectively, the PUCCH format 1b is transmitted by the TDD MTC device in the 

PUCCH resource derived from the third scheduling according to Table 1, in which the 

transmission content of PUCCH format 1b is 11. Correspondingly, if the transmission content 

“11” is detected in the PUCCH resource derived from the third scheduling, the base station 

considers that the corresponding three scheduling results are ACK, ACK, ACK.  
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[00102] It may be seen from Table 1 that in the related art, three PDCCHs are needed to 

schedule three PDSCHs respectively. When the HARQ result feedback is performed, although it 

is possible to feed back the HARQ results corresponding to the three PDSCHs only through one 

PUCCH resource, a case may occur that one of the three HARQ results is DTX, for example, the 

three HARQ results are ACK, NACK/DTX, and ACK respectively. That is to say, many cases for 

the HARQ results are included in Table 1. 

[00103] In addition, although three PDCCHs are configured to schedule three PDSCHs 

respectively in the related art, one PUCCH is finally configured to perform the HARQ result 

feedback.  

[00104] Therefore, the above HARQ feedback mode needs to be further optimized.  

[00105] The embodiments of the present disclosure provide a method for hybrid automatic 

repeat request HARQ feedback, which may be applied to a time division duplexing TDD 

machine type communication MTC device, such as smart meter reader in smart cities, shared 

bicycles in smart transportation, or temperature and humidity collection device in smart 

agriculture, etc. Referring to FIG. 1, it is a flowchart illustrating a method for a hybrid automatic 

repeat request HARQ feedback according to an exemplary embodiment. The method may 

include the following blocks 101-103.  

[00106] In block 101, it is determined at least one target HARQ result corresponding to at 

least one target physical downlink shared channel (PDSCH). The at least one target PDSCH is at 

least one PDSCH from all PDSCHs scheduled by a current physical downlink control channel 

(PDCCH). HARQ results corresponding to the at least one target PDSCH are to be fed back 

through a current sub-frame. 

[00107] In block 102, it is determined a target PUCCH and a combined HARQ result in at 

least one candidate physical uplink control channel (PUCCH) according to the at least one target 

HARQ result. Corresponding target PUCCH resource of the target PUCCH is configured to carry 

the combined HARQ result, and the combined HARQ result and the target PUCCH resource are 

configured to characterize a plurality of target HARQ results. 

[00108] In block 103, the combined HARQ result is carried through the target PUCCH 

resource, and the target PUCCH is sent to a base station.  

[00109] In the above embodiment, the HARQ results corresponding to all PDSCHs 

scheduled by the current PDCCH may be fed back through different sub-frames in the TDD 
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MTC system, achieving the purpose of feeding back the HARQ results for the scheduled PDSCH 

by selecting at least one target PUCCH corresponding to one PDCCH.  

[00110] Regarding the above-described block 101, in the TDD MTC system, a plurality of 

consecutive PDSCHs may be scheduled by the current PDCCH at the same time, and the HARQ 

results corresponding to all PDSCHs scheduled by the current PDCCH may be fed back through 

at least one sub-frame. The sub-frame through which the HARQ results corresponding to all 

PDSCHs scheduled by the current PDCCH are fed back is related to the frame format of the 

TDD system and an uplink sub-frame for transmitting the HARQ feedback. The corresponding 

relationship is shown in Table 2.  

uplink/downlink 

configuration 

sub-frame n 

0 1 2 3 4 5 6 7 8 9 

0 - - 6 - 4 - - 6 - 4 

1 - - 7,6 4 - - - 7, 6 4 - 

2 - - 8,7,4,6 - - - - 8, 7, 4, 6 - - 

3 - - 7,6,11 6,5 5,4 - - - - - 

4 - - 12,8,7,11 6,5,4,7 - - - - - - 

5 - - 
13,12,9,8,7,5,4

,11,6 
- - - - - - - 

6 - - 7 7 5 - - 7 7 - 

Table 2 

[00111] Table 2 lists a set of downlink sub-frame information that each uplink sub-frame 

configured by each uplink/downlink is responsible to feed back. Specifically, if the downlink 

sub-frame information corresponding to each uplink sub-frame n in Table 2 is defined as k, a set 

of downlink sub-frames that the uplink sub-frame n is responsible to feed back is n-k.  

[00112] It is taken as an example that the frame format of the TDD MTC system is 1 (that 

is, the uplink/downlink configuration is 1) and three PDSCHs are scheduled by the current 

PDCCH. If three PDSCHs are scheduled by the current PDCCH, it may be determined according 

to Table 2 that the sub-frame 2 is responsible to feed back the HARQ corresponding to the 

PDSCH carried by the (2-6)th or (2-7)th sub-frame when the uplink/downlink configuration is 1. 

That is, the sub-frame 2 is responsible to feed back the HARQ corresponding to the PDSCH 

carried by the sub-frame 5 and sub-frame 6 in a previous radio frame. The sub-frame 3 is 
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responsible to feed back the HARQ corresponding to the PDSCH carried by the (3-4)th 

sub-frame. That is, the sub-frame 3 is responsible to feed back the HARQ corresponding to the 

PDSCH carried by the sub-frame 9 in the previous radio frame.  

[00113] In other words, if a plurality of PDSCHs scheduled by one PDCCH are 

transmitted through the sub-frame 5, the sub-frame 6, and the sub-frame 9, the HARQ 

corresponding to the PDSCH carried by the sub-frame 5 and sub-frame 6 is fed back in the 

sub-frame 2 of the next radio frame. The HARQ corresponding to the PDSCH carried by the 

sub-frame 9 is fed back in sub-frame 3 of the next radio frame.  

[00114] In this step, the TDD MTC device may determine at least one target HARQ result 

in accordance with the related art, where the at least one target HARQ result is the HARQ result 

corresponding to at least one target PDSCH, and the at least one target PDSCH is at least one 

PDSCH where HARQ results need to be fed back through current sub-frame from all PDSCHs 

scheduled by the current PDCCH. 

[00115] In the embodiments of the present disclosure, it should be noted that since the at 

least one target PDSCH is scheduled by the current PDCCH, it may be determined whether the 

target HARQ result corresponding to each of the at least one target PDSCH is correct or 

incorrect, or it may be determined that the target HARQ result corresponding to each of the at 

least one target PDSCH is that the current PDCCH is not received. However, it will not appear 

that a situation where a certain HARQ result is that the current PDCCH is not received by 

scheduling a plurality of PDSCHs through a plurality of PDCCHs in the related art. Therefore, 

the above Table 1 may be optimized. The optimization of Table 1 will be further explained 

hereafter.  

[00116] In this step, the TDD MTC device may determine that at least one target HARQ 

result may be ACK or NACK, or all may be DTX.  

[00117] For the above-described in block 102, the TDD MTC device may first determine a 

number of candidate PUCCHs based on all possible target PUCCH resources in a preset mapping 

relationship between a plurality of target HARQ results, target PUCCH resources and group 

HARQ feedbacks.  

[00118] For example, if the number of all possible target PUCCH resources in the preset 

mapping relationship is 1, the number of candidate PUCCH resources is 1; if the number of all 

possible target PUCCH resources in the preset mapping relationship is multiple, the number of 
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candidate PUCCH resources is accordingly multiple.  

[00119] After determining the candidate PUCCH, the TDD MTC device may determine a 

target PUCCH and a combined HARQ result in at least one candidate PUCCH according to a 

preset mapping relationship between a plurality of target HARQ results, target PUCCH resources 

and combined HARQ results.  

[00120] For example, the preset mapping relationship between a plurality of target HARQ 

results, target PUCCH resources and group HARQ feedbacks is shown in Table 3. 

combined HARQ results target PUCCH resources 
a plurality of target HARQ 

results characterized 

X 

(X may be 0 or 1) 

n_PUCCH 1 X0 

n_PUCCH 2 X1 

Table 3 

[00121] After the TDD MTC device determines a plurality of target HARQ results 

according to the block 101 and determines the candidate PUCCHs in this step, it can determine 

the target PUCCH resource and the combined HARQ result at the same time according to Table 

3.  

[00122] Assuming that the plurality of target HARQ results previously determined are 1, 0, 

and index values of the candidate PUCCH resources corresponding to the candidate PUCCH are 

n_PUCCH 1 and n_PUCCH 2, it may be then determined according to Table 3 that the combined 

HARQ result is 1 if the value of X is 1 and the index value of the target PUCCH resource is 

n_PUCCH 1.  

[00123] Further, the TDD MTC device may determine the corresponding target PUCCH 

according to the index value of the target PUCCH resource, and determine the PUCCH with an 

index value of n_PUCCH 1 as the target PUCCH.  

[00124] For the above-described block 103, the combined HARQ result may be carried by 

the TDD MTC device through the target PUCCH resource in the current sub-frame in 

accordance with the related art, and the target PUCCH is sent to a base station.  

[00125] In an embodiment, the TDD MTC device may determine the candidate PUCCH in 

any of the following manners.  

[00126] In the first manner, if the number of at least one target PDSCH is 1, the PUCCH 

indicated by a candidate index value is determined as the candidate PUCCH.  
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[00127] In this manner, the number of PDSCHs for which HARQ results need to be fed 

back through the current sub-frame is 1, which may refer to the illustration of FIG. 2. FIG. 2 is a 

flowchart illustrating another method for hybrid automatic repeat request HARQ feedback 

according to the embodiment illustrated in FIG. 1. The process of determining a candidate 

PUCCH may include the following blocks 102-11 and 102-12.  

[00128] In block 102-11, a candidate index value is determined. The candidate index value 

is a resource index value corresponding to the candidate PUCCH.  

[00129] In this step, the candidate index may be determined according to a first function 

value of a first preset function, a value corresponding to a target starting position, a second 

function value of a second preset function, and a first target offset value. Optionally, a sum of the 

first function value, the value corresponding to the target starting position, the second function 

value and the first target offset may be calculated to obtain the candidate index value.  

[00130] Of course, the candidate index value may be calculated in other calculation 

methods according to the first function value, the value corresponding to the target starting 

position, the second function value, and the first target offset, which is not limited in the present 

disclosure.  

[00131] The first preset function is a preset function corresponding to a target control 

channel element (CCE) index value, in which the target CCE index value is a minimum CCE 

index value corresponding to the current PDCCH. The target starting position is a starting 

position of the resource corresponding to the PUCCH channel configured to carry the HARQ 

results. The second preset function is a preset function corresponding to a first target value and a 

second target value, in which the first target value is a value corresponding to sub-frame 

configuration of the TDD MTC system and a position of the current sub-frame, and the second 

target value is a number of CCEs included in a physical resource block carrying the current 

PDCCH. The first target offset is an offset of PUCCH resource carried by the current PDCCH 

for the HARQ result feedback.  

[00132] Specifically, the candidate index value may be determined according to the 

following equation 1 or equation 2.  

[00133] If a distributed PDCCH transmission mode is adopted, the candidate index value 

may be calculated by equation 1:  
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[00135] If a centralized PDCCH transmission mode is adopted, the candidate index value 

may be calculated by equation 2:  
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  equation 2 

[00137] where the target CCE index value CCEn is the lowest CCE index occupied by the 

PDCCH corresponding to the current scheduling, and the value PUCCHN  corresponding to the 

target starting position is a starting position of the PUCCH resource configured by high-level 

signaling such as RRC signaling, ARO  is a first target offset, ilknECCEN ，  indicates a total 

number of enhanced control channel elements ECCEs included in a set of PDCCH physical 

resource blocks of the sub-frame n- il
k  in which n indicates a serial number of an uplink 

sub-frame that feeds back the HARQ and a value of il
k  corresponding to each uplink sub-frame 

is shown in Table 2.  

[00138] il in il
k

 indicates a serial number of the value il
k

 located in the corresponding 

set. For example, in case that the uplink or downlink configuration is 1, the il
k

 value 

corresponding to the uplink sub-frame 2 is 7, 6 respectively. Then for il
k =7, the il value is 0, and 

for il
k =6, the il value is 1.  

[00139] In addition, the value of m in the above equation 1 and equation 2 is a serial 

number of the il
k

 value corresponding to a downlink sub-frame where a certain PDSCH is 

located. Finally, ARO  is an offset of one PUCCH resource indicated in a DCI. In particular, in 

the centralized PDCCH transmission, 
ECCE
RBN in the PUCCH resource derivation equation is a 

number of ECCEs contained in one resource block RB, and n' is a parameter related to antenna 

ports for transmitting the PDCCH, which is determined by equation 3:  

[00140] ),min(modmod'
RB
ECCE

MPDCCH
ECCERNTI

RB
ECCEECCE NNnNnn          equation 3 

[00141] where RNTIn
 is an identifier configured by the base station for a user, and 

MPDCCH
ECCEN  
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indicates a total number of ECCEs occupied by the PDCCH transmission.  

[00142] In this step, the candidate index value may be determined by the TDD MTC 

device according to the equation 1 or equation 2.  

[00143] In block 102-12, a PUCCH indicated by the candidate index value is determined 

as the candidate PUCCH.  

[00144] In this step, the PUCCH indicated by the candidate index value is determined by 

the TDD MTC device as the candidate PUCCH.  

[00145] In the above-described embodiment, it is preset that a mapping relationship 

between a plurality of target HARQ results, target PUCCH resources and group HARQ 

feedbacks, if a number of possible target PUCCH resources is 1, one candidate PUCCH needs to 

be derived. Then, the candidate index value may be firstly determined by the TDD MTC device, 

a PUCCH indicated by the candidate index value is determined as the candidate PUCCH, and a 

target PUCCH may be subsequently determined in at least one candidate physical uplink control 

channel PUCCH, achieving the purpose of feeding back the HARQ results for the scheduled 

PDSCH by selecting at least one target PUCCH corresponding to one PDCCH.  

[00146] In the second manner, a preset mapping relationship between a plurality of target 

HARQ results, target PUCCH resources and group HARQ feedbacks is shown in Table 3. If a 

number of possible target PUCCH resources in the mapping relationship is multiple, a plurality 

of candidate PUCCHs need to be derived at this time. Then, a first index value and a second 

index value are respectively determined, and the PDCCH indicated by the first index value and 

the second index value is determined as the candidate PUCCH.  

[00147] In this manner, referring to FIG. 3, it is a flowchart illustrating another method for 

hybrid automatic repeat request HARQ feedback according to an exemplary embodiment 

illustrated in FIG. 1. The process of determining a candidate PUCCH may include the following 

blocks102-21 to 102-25.  

[00148] In block102-21, a first candidate index value is determined. The first candidate 

index value is a resource index value corresponding to a first candidate PUCCH in a plurality of 

candidate PUCCHs. 

[00149] In this step, determining the first candidate index value may be the same as 

determining the candidate index value in the above-described block 102-11, which will not be 

repeated herein. 
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[00150] In block 102-22, a PUCCH indicated by the first candidate index value is 

determined as a first candidate PUCCH. 

[00151] In this step, the PUCCH indicated by the first candidate index value may be also 

determined as a first candidate PUCCH by the TDD MTC device 

[00152] In block 102-23, a second target offset corresponding to each of other candidate 

PUCCHs is determined. The other candidate PUCCHs are candidate PUCCHs other than the first 

candidate PUCCH, and the second target offset is a resource offset of a current other candidate 

PUCCH relative to the first candidate PUCCH. 

[00153] In this step, the second target offset may be sent to the TDD MTC device by the 

base station through a preset signaling such as a high-level RRC signaling or physical layer DCI 

signaling. Optionally, the second target offset configured by the base station may be the same, 

for example, each second target offset is offset . Or the second target offset may be different, for 

example, a set of offsets {X1, X2 , ... , Xi} is configured by the base station through the preset 

signaling, each of which corresponds to a different second target offset in order.  

[00154] Or a preset resource offset may be directly determined as the second target offset 

by the TDD MTC device. 

[00155] In block 102-24, a second candidate index value is determined according to a 

value corresponding to a position where resources in the first candidate PUCCH are located and 

the second target offset. 

[00156] In this step, a sum of the value corresponding to the position where resources in 

the first candidate PUCCH are located and the second target offset may be directly determined as 

the second candidate index value by the TDD MTC device  

[00157] Optionally, if the second target offset is configured by the base station to the TDD 

MTC device through a preset signaling such as an RRC signaling or a DCI signaling, or the 

preset resource offset is directly determined as the second target offset, the second candidate 

index value 
,PUCCH in  may be calculated by equation 4: 

[00158] offsetinPUCCHiPUCCH *n 0,,         equation 4  

[00159] where i=1, 2, 3, 4..., 
,0PUCCHn  is the value corresponding to the position where  

resources in the first candidate PUCCH are located, and offset
 is the second target offset.  
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[00160] If a set of offsets {X1, X2, ... Xi} is configured by the base station through a 

preset signaling such as an RRC signaling or a DCI signaling, each of which corresponds to a 

different second target offset in order, the second candidate index value 
,PUCCH in  may be 

calculated by the equation 5:  

[00161] i0,,n XnPUCCHiPUCCH         equation 5  

[00162] where i=1, 2, 3, 4..., 
,0PUCCHn  is the value corresponding to the position where  

resources in the first candidate PUCCH are located, and Xi is the second target offset. 

[00163] In block 102-25, PUCCHs indicated by the second candidate index value are 

determined as the other candidate PUCCHs.  

[00164] In this step, after the second candidate index value is calculated using the 

equation 4 or equation 5 by the TDD MTC device, the PUCCH indicated by each second 

candidate index value may be directly determined as the other candidate PUCCH. 

[00165] In the above-described embodiment, a preset mapping relationship between a 

plurality of target HARQ results, target PUCCH resources and group HARQ feedbacks is shown 

in Table 3. If a number of possible target PUCCH resources in the mapping relationship is 

multiple, a plurality of candidate PUCCHs need to be derived at this time. Then, a first index 

value may be firstly determined by the TDD MTC device, and the PUCCH indicated by the first 

candidate index value is determined as the first candidate PUCCH. Further, a second target offset 

corresponding to each of the other candidate PUCCHs is determined, a second candidate index 

value is then determined according to the value corresponding to the position where resources in 

the first candidate PUCCH are located and the second target offset, and a PUCCH indicated by 

the second candidate index value is determined as the other candidate PUCCH by the TDD MTC 

device. Through the above process, the TDD MTC device may quickly determine a plurality of 

candidate PUCCHs, and may subsequently determine a target PUCCH in at least one candidate 

physical uplink control channel PUCCH, achieving the purpose of feeding back the HARQ 

results for the scheduled PDSCH by selecting at least one target PUCCH corresponding to one 

PDCCH.  

[00166] In the third manner, a preset mapping relationship between a plurality of target 

HARQ results, target PUCCH resources and group HARQ feedbacks is shown in Table 3. If a 

number of possible target PUCCH resources in the mapping relationship is multiple, a plurality 
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of candidate PUCCHs need to be derived at this time. At this time, the base station configures the 

plurality of candidate PUCCHs.  

[00167] In this manner, referring to FIG. 4, it is a flowchart illustrating another method for 

hybrid automatic repeat request HARQ feedback according to an exemplary embodiment 

illustrated in FIG. 1. The process of determining a candidate PUCCH may include the following 

blocks 102-31and 102-32. 

[00168] In block 102-31, it is received that a set of PUCCHs including at least one 

PUCCH sent by the base station through a first target signaling. 

[00169] In this step, a set of PUCCHs including at least one PUCCH may be configured 

by the base station for the TDD MTC device through a first target signaling such as an RRC 

signaling, for example { 0,nPUCCH , 1,nPUCCH , ... , iPUCCH ,n }.  

[00170] In block 102-32, all PUCCHs in the set of PUCCHs are determined as the 

candidate PUCCHs.  

[00171] In this step, all PUCCHs in the set of PUCCHs may be determined as candidate 

PUCCHs by the TDD MTC device.  

[00172] In the above-described embodiment, a preset mapping relationship between a 

plurality of target HARQ results, target PUCCH resources and group HARQ feedbacks is shown 

in Table 3. If a number of possible target PUCCH resources in the mapping relationship is 

multiple, a plurality of candidate PUCCHs need to be derived at this time. Then a set of 

PUCCHs including at least one PUCCH sent by the base station through the first target signaling 

may be received by the TDD MTC device. All PUCCHs in the set of PUCCHs may be 

determined as the candidate PUCCHs. It is also possible to achieve the purpose of feeding back 

the HARQ results for the scheduled PDSCH by selecting at least one target PUCCH 

corresponding to one PDCCH.  

[00173] In an embodiment, the target HARQ result corresponding to each target PDSCH 

is determined by the TDD MTC device. The target HARQ result may be ACK or NACK, or all 

target HARQ results are that the current PDCCH is not received.  

[00174] Further, the TDD MTC device determines that it is necessary to determine a 

number of candidate PUCCH resources through a number of all possible target PUCCH 

resources in the preset mapping relationship between a plurality of target HARQ results, target 

PUCCH resource and group HARQ feedbacks, a number of candidate PUCCHs is the same as 
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the number of all possible target PUCCH resources. 

[00175] If the number of all possible target PUCCH resources is 1, the number of 

candidate PUCCHs is also 1. The candidate index value may be calculated by the equation 1 or 

equation 2, and the PUCCH corresponding to the candidate index value is determined as the 

candidate PUCCH.  

[00176] If the number of all possible target PUCCH resources is multiple, a first candidate 

index value may be firstly determined, and determining the first candidate index value is the 

same as determining the candidate index value, which will not be repeated herein. The PUCCH 

corresponding to the first candidate index value is determined as the first candidate PUCCH by 

the TDD MTC device.  

[00177] Then, a second target offset corresponding to each of the other candidate 

PUCCHs is determined. The second target offset may be sent to the TDD MTC device by the 

base station through a preset signaling such as a high-layer RRC signaling or a physical layer 

DCI signaling; or a preset resource offset is directly determined as the second target offset. A 

sum of the value corresponding to the position where resources in the first candidate PUCCH are 

located and the second target offset is determined as the second candidate index value by the 

TDD MTC device, so that a PUCCH indicated by the second candidate index value is 

determined as the other candidate PUCCH.  

[00178] If the number of all possible target PUCCH resources is multiple, a set of 

PUCCHs including at least one PUCCH may also be configured by the base station for the TDD 

MTC device directly through a first target signaling such as an RRC signaling, and all PUCCHs 

in the set of PUCCHs are determined as the candidate PUCCHs.  

[00179] In the embodiments of the present disclosure, after the candidate PUCCH is 

determined by the TDD MTC device in the above manner, the target PUCCH and the combined 

HARQ result are determined in at least one candidate PUCCH according to the preset mapping 

relationship between a plurality of target HARQ results, target PUCCH resources, and combined 

HARQ results. The manner of determining is the same as that of determining the target PUCCH 

and the combined HARQ result in block 102, which will not be repeated herein.  

[00180] After the target PUCCH and the combined HARQ result are determined by the 

TDD MTC device, the combined HARQ result may be directly carried through the target 

PUCCH resource in the current sub-frame, and the target PUCCH is sent to the base station.  
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[00181] In the above embodiment, the HARQ results corresponding to all PDSCHs 

scheduled by the current PDCCH may be fed back through different sub-frames in the TDD 

MTC system, achieving the purpose of feeding back the HARQ results for the scheduled PDSCH 

by selecting at least one target PUCCH corresponding to one PDCCH.  

[00182] In an embodiment, since at least one target PDSCH is scheduled by the current 

PDCCH it may be determined whether the target HARQ result corresponding to each of the at 

least one target PDSCH is correct or incorrect, or it may be determined that the target HARQ 

result corresponding to each of the at least one target PDSCH is that the current PDCCH is not 

received. However, it will not appear that a situation where a certain HARQ result is that the 

current PDCCH is not received by scheduling a plurality of PDSCHs through a plurality of 

PDCCHs in the related art. Therefore, the above Table 1 may be optimized.  

[00183] Examples are described as follows:  

[00184] Example 1: 2 PDSCHs are scheduled by the current PDCCH, and a mapping 

relationship between target HARQ feedbacks, target PUCCH resources and group feedback 

results is preset as shown in Table 4. At this time, there is only one candidate PUCCH. The 

HARQ results corresponding to the 2 PDSCHs need to be fed back by the content carried by the 

candidate PUCCH, that is, the HARQ results corresponding to the 2 PDSCHs are fed back as a 

combined HARQ result as the candidate PUCCH is determined as the target PUCCH at this 

time.  

HARQ results 

(HARQ-ACK(0),  

HARQ-ACK(1)) 

target PUCCH resources 
transmission content 

(b(0), b(1)) 

ACK, ACK (1)

PUCCH,0n
 

1, 1 

ACK, NACK (1)

PUCCH,0n
 

1, 0 

NACK, ACK (1)

PUCCH,0n
 

0, 1 

NACK, NACK (1)

PUCCH,0n
 

0, 0 

DTX, DTX No transmission 

Table 4 

[00185] It may be seen from Table 4 that since the two PDSCHs are scheduled by the 
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current PDCCH, it will not appear in Table 4 that the case of DTX, ACK or the case of NACK, 

DTX. That is, it will not appear that the HARQ result corresponding to a certain PDSCH is DTX, 

and the HARQ result may be only ACK or NACK, or all the HARQ results are DTX. The above 

table in the related art is optimized.  

[00186] 2 PDSCHs are scheduled by the current PDCCH, and a mapping relationship 

between target HARQ feedbacks, target PUCCH resources and group feedback results is preset 

as shown in Table 4. At this time, there are 2 candidate PUCCHs. The HARQ result 

corresponding to one PDSCH needs to be fed back through the content carried by the target 

PUCCH (that is, the combined HARQ result) and the HARQ result corresponding to the other 

PDSCH needs to be fed back through the target PUCCH resource.  

HARQ results 

(HARQ-ACK(0),  

HARQ-ACK(1)) 

target PUCCH resources 
transmission content 

(b(0)) 

ACK, ACK (1)

PUCCH,0n
 

1 

ACK, NACK (1)

PUCCH,1n
 

1 

NACK, ACK (1)

PUCCH,0n
 

0 

NACK, NACK (1)

PUCCH,1n
 

0 

DTX, DTX No transmission 

Table 5 

[00187] It may also be seen from Table 5 that since both PDSCHs are scheduled by the 

current PDCCH, it will not appear in Table 5 that the case of DTX, ACK (or NACK), or the case 

of NACK (or ACK), DTX. That is, it will not appear that the HARQ result corresponding to a 

certain PDSCH is DTX, and the HARQ result may be only ACK or NACK, or all the HARQ 

results are DTX. The above table in the related art is optimized.  

[00188] 2 PDSCHs are scheduled by the current PDCCH, and a mapping relationship 

between target HARQ feedbacks, target PUCCH resources and group feedback results is preset 

as shown in Table 6. At this time, there are two candidate PUCCHs. The HARQ results 

corresponding to the 2 PDSCHs need to be fed back through the content carried by the target 

PUCCH (that is, the combined HARQ result).  
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HARQ results 

(HARQ-ACK(0), HARQ-ACK(1)) 

target PUCCH 

resources 

transmission content 

(b(0), b(1)) 

ACK, ACK (1)

PUCCH,1n
 

1, 1 

ACK, NACK (1)

PUCCH,0n
 

0, 1 

NACK, ACK (1)

PUCCH,1n
 

0, 0 

NACK, NACK (1)

PUCCH,1n
 

1, 0 

kept for future use 

(1)

PUCCH,0n
 

1, 1 

(1)

PUCCH,1n
 

0, 1 

(1)

PUCCH,0n
 

0, 0 

(1)

PUCCH,0n
 

1, 0 

DTX, DTX No transmission 

Table 6 

[00189] It may also be seen from Table 6 that since both PDSCHs are scheduled by the 

current PDCCH, it will not appear in Table 6 that the case of DTX, ACK (or NACK), or the case 

of NACK (or ACK), DTX. That is, it will not appear that the HARQ result corresponding to a 

certain PDSCH is DTX, and the HARQ result may be only ACK or NACK, or all the HARQ 

results are DTX. The above table in the related art is optimized.  

[00190] Example 2: 3 PDSCHs are scheduled by the current PDCCH, and a mapping 

relationship between target HARQ feedbacks, target PUCCH resources and group feedback 

results is preset as shown in Table 7. At this time, there are 2 candidate PUCCHs. The HARQ 

results corresponding to 2 PDSCHs need to be fed back through the target PUCCH (that is, the 

combined HARQ result) and the HARQ result corresponding to another PDSCH needs to be fed 

back through the target PUCCH resource.  

HARQ results 

(HARQ-ACK(0), 

HARQ-ACK(1), 

HARQ-ACK(2)) 

target PUCCH 

resources 

transmission content 

(b(0), b(1)) 
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ACK, ACK, ACK (1)

PUCCH,0n
 

1, 1 

ACK, ACK, NACK (1)

PUCCH,0n
 

1, 0 

ACK, NACK, ACK (1)

PUCCH,0n
 

0, 1 

ACK, NACK, NACK (1)

PUCCH,0n
 

0, 0 

NACK, ACK, ACK (1)

PUCCH,1n
 

1, 1 

NACK, ACK, NACK (1)

PUCCH,1n
 

1, 0 

NACK, NACK, ACK (1)

PUCCH,1n
 

0, 1 

NACK, NACK, NACK (1)

PUCCH,1n
 

0, 0 

DTX, DTX, DTX No transmission 

Table 7 

[00191] It may also be seen from Table 7 that since all the 3 PDSCHs are scheduled by the 

current PDCCH, it will not appear in Table 7 that the HARQ result corresponding to a certain 

PDSCH is DTX, and the HARQ result may be only ACK or NACK, or all the HARQ results are 

DTX. The above table in the related art is optimized. 

[00192] 3 PDSCHs are scheduled by the current PDCCH, and a mapping relationship 

between target HARQ feedbacks, target PUCCH resources and group feedback results is preset 

as shown in Table 8. At this time, there are 3 candidate PUCCHs. The target HARQ feedback 

results are jointly characterized by the selection of target PUCCH resources and the group 

feedback results.  

HARQ results 

(HARQ-ACK(0), HARQ-ACK(1), 

HARQ-ACK(2)) 

target PUCCH 

resources 

transmission content 

(b(0), b(1)) 

ACK, ACK, ACK (1)

PUCCH,0n
 

1, 1 

ACK, ACK, NACK (1)

PUCCH,0n
 

1, 0 

ACK, NACK, ACK (1)

PUCCH,0n
 

0, 1 

ACK, NACK, NACK (1)

PUCCH,1n
 

1, 1 
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NACK, ACK, ACK (1)

PUCCH,1n
 

1, 0 

NACK, ACK, NACK (1)

PUCCH,1n
 

0, 1 

NACK, NACK, ACK (1)

PUCCH,2n
 

1, 1 

NACK, NACK, NACK (1)

PUCCH,2n
 

1, 0 

kept for future use 

(1)

PUCCH,0n
 

0, 0 

(1)

PUCCH,1n
 

0, 0 

(1)

PUCCH,2n
 

0, 0 

(1)

PUCCH,2n
 

0, 1 

DTX, DTX, DTX No transmission 

Table 8 

[00193] It may also be seen from Table 8 that since all the 3 PDSCHs are scheduled by the 

current PDCCH, it will not appear in Table 8 that the HARQ result corresponding to a certain 

PDSCH is DTX, and the HARQ result may be only ACK or NACK, or all the HARQ results are 

DTX. The above table in the related art is optimized. 

[00194] 3 PDSCHs are scheduled by the current PDCCH, and a mapping relationship 

between target HARQ feedbacks, target PUCCH resources and group feedback results is preset 

as shown in Table 9. At this time, there are 4 candidate PUCCHs. The HARQ result 

corresponding to 1 PDSCH needs to be fed back through the content carried by the target 

PUCCH (that is, the combined HARQ result), and the HARQ results corresponding to the other 

2 PDSCHs need to be fed back through the target PUCCH resource.  

HARQ results 

(HARQ-ACK(0), 

HARQ-ACK(1), 

HARQ-ACK(2)) 

target PUCCH 

resources 

transmission 

content 

(b(0)) 

ACK, ACK, ACK (1)

PUCCH,0n
 

1 

ACK, ACK, NACK (1)

PUCCH,0n
 

0 

ACK, NACK, ACK (1)

PUCCH,1n
 

1 
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ACK, NACK, NACK (1)

PUCCH,1n
 

0 

NACK, ACK, ACK (1)

PUCCH,2n
 

1 

NACK, ACK, NACK (1)

PUCCH,2n
 

0 

NACK, NACK, ACK (1)

PUCCH,3n  1 

NACK, NACK, NACK (1)

PUCCH,3n  0 

DTX, DTX, DTX No transmission 

Table 9 

[00195] It may also be seen from Table 9 that since all the 3 PDSCHs are scheduled by the 

current PDCCH, it will not appear in Table 9 that the HARQ result corresponding to a certain 

PDSCH is DTX, and the HARQ result may be only ACK or NACK, or all the HARQ results are 

DTX. The above table in the related art is optimized. 

[00196] Example 3: 4 PDSCHs are scheduled by the current PDCCH, and a mapping 

relationship between target HARQ feedbacks, target PUCCH resources and group feedback 

results is preset as shown in Table 10. If there are 4 candidate PUCCHs, the HARQ results 

corresponding to 2 PDSCHs need to be fed back through the content carried by the target 

PUCCH (that is, the combined HARQ result), and the HARQ results corresponding to the other 

2 PDSCHs need to be fed back through the target PUCCH resource.  

HARQ results 

(HARQ-ACK(0), HARQ-ACK(1), 

HARQ-ACK(2), HARQ-ACK(3)) 

target PUCCH 

resources 

transmission 

content  

(b(0), b(1)) 

ACK, ACK, ACK, ACK (1)

PUCCH,0n
 

1, 1 

ACK, ACK, ACK , NACK (1)

PUCCH,0n
 

1, 0 

ACK, ACK, NACK, ACK (1)

PUCCH,0n
 

0, 1 

ACK , ACK, NACK, NACK (1)

PUCCH,0n
 

0, 0 

ACK , NACK, ACK, ACK (1)

PUCCH,1n
 

1, 1 

ACK , NACK, ACK, NACK (1)

PUCCH,1n
 

1, 0 
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ACK , NACK, NACK, ACK (1)

PUCCH,1n  0, 1 

ACK , NACK, NACK, NACK (1)

PUCCH,1n  0, 0 

NACK, ACK, ACK, ACK (1)

PUCCH,2n
 

1, 1 

NACK, ACK, ACK , NACK (1)

PUCCH,2n
 

1, 0 

NACK, ACK, NACK, ACK (1)

PUCCH,2n
 

0, 1 

NACK , ACK, NACK, NACK (1)

PUCCH,2n
 

0, 0 

NACK , NACK, ACK, ACK (1)

PUCCH,3n
 

1, 1 

NACK , NACK, ACK, NACK (1)

PUCCH,3n
 

1, 0 

NACK , NACK, NACK, ACK (1)

PUCCH,3n
 

0, 1 

NACK , NACK, NACK, NACK (1)

PUCCH,3n
 

0, 0 

DTX, DTX, DTX, DTX No transmission 

Table 10 

[00197] It may also be seen from Table 10 that since all the 4 PDSCHs are scheduled by 

the current PDCCH, it will not appear in Table 10 that the HARQ result corresponding to a 

certain PDSCH is DTX, and the HARQ result may be only ACK or NACK, or all the HARQ 

results are DTX. The above table in the related art is optimized. 

[00198] In the above-described embodiment, it may be determined according to the at 

least one target PDSCH scheduled by the current PDCCH whether the at least one target HARQ 

result that needs to be fed back through the current sub-frame may be correct or incorrect, or it 

may be determined that at least one target HARQ result may be all that the current PDCCH is not 

received. In this way, when the HARQ result feedback is performed in the related art, the HARQ 

result feedback includes correct, incorrect or a case that the current PDCCH is not received since 

a plurality of PDSCHs are scheduled through a plurality of PDCCHs.  

[00199] Corresponding to the above-described method embodiments implementing 

application functions, the present disclosure also provides embodiments of apparatus and 

corresponding MTC terminals implementing the application functions.  

[00200] Referring to FIG. 5, it is block diagram illustrating an apparatus for hybrid 
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automatic repeat request HARQ feedback according to an exemplary embodiment. The apparatus 

is applied to a time division duplexing (TDD) machine type communication (MTC) device. The 

apparatus includes a first determining module 210, a second determining module 220 and a 

sending module 230. 

[00201] The first determining module 210 is configured to determine at least one target 

HARQ result corresponding to at least one target physical downlink shared channel (PDSCH). 

The at least one target PDSCH is at least one PDSCH from all PDSCHs scheduled by a current 

physical downlink control channel (PDCCH). HARQ results corresponding to the at least one 

target PDSCH are to be fed back through a current sub-frame. 

[00202] The second determining module 220 is configured to determine a target PUCCH 

and a combined HARQ result in at least one candidate physical uplink control channel (PUCCH) 

according to the at least one target HARQ result. Corresponding target PUCCH resource of the 

target PUCCH is configured to carry the combined HARQ result is configured to carry the 

combined HARQ result, and the combined HARQ result and the target PUCCH resource are 

configured to characterize a plurality of target HARQ results.  

[00203] The sending module 230 is configured to carry the combined HARQ result 

through the target PUCCH resource, and send the target PUCCH to a base station.  

[00204] Referring to FIG. 6, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 5. The 

second determining module 220 includes a candidate index value determining sub-module 221 

and a first determining sub-module 222.  

[00205] The candidate index value determining sub-module 221 is configured to 

determine a candidate index value in case that a number of the at least one target PDSCH is 1. 

The candidate index value is a resource index value corresponding to the candidate PUCCH 1. 

[00206] The first determining sub-module 222 is configured to determine a PUCCH 

indicated by the candidate index value as the candidate PUCCH.  

[00207] Referring to FIG. 7, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 6. The 

candidate index value determining sub-module 221 includes a candidate index value determining 

unit 2211. 

[00208] The candidate index value determining unit 2211 is configured to determine the 
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candidate index value according to a first function value of a first preset function, a value 

corresponding to a target starting position, a second function value of a second preset function, 

and a first target offset value. 

[00209] The first preset function is a preset function corresponding to a target control 

channel element CCE index value for a search space, the target CCE index value being a 

minimum CCE index value corresponding to the current PDCCH; the target starting position is a 

starting position of the resource corresponding to the PUCCH channel configured to carry the 

HARQ results; the second preset function is a preset function corresponding to a first target 

value and a second target value, in which the first target value is a value corresponding to 

sub-frame configuration of a TDD MTC system and a position of the current sub-frame, and the 

second target value is a number of CCEs included in a physical resource block carrying the 

current PDCCH; the first target offset is an offset of PUCCH resource carried by the current 

PDCCH for the HARQ result feedback. 

[00210] Referring to FIG. 8, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 5. The 

second determining module 220 includes a first index value determining sub-module 223, a 

second determining sub-module 224, an offset determining sub-module 225, a second index 

value determining sub-module 226 and a third determining sub-module 227. 

[00211] The first index value determining sub-module 223 is configured to determine a 

first candidate index value in case that a number of the at least one target PDSCH is multiple. 

The first candidate index value is a resource index value corresponding to a first candidate 

PUCCH in the at least one candidate PUCCH.  

[00212] The second determining sub-module 224 is configured to determine a PUCCH 

indicated by the first candidate index value as the first candidate PUCCH. 

[00213] The offset determining sub-module 225 is configured to determine a second target 

offset corresponding to each of other candidate PUCCHs. The other candidate PUCCHs are 

candidate PUCCHs other than the first candidate PUCCH, and the second target offset is a 

resource offset of a current other candidate PUCCH relative to the first candidate PUCCH. 

[00214] The second index value determining sub-module 226 is configured to determine a 

second candidate index value according to a value corresponding to a position where resource of 

the first candidate PUCCH is located and the second target offset. 
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[00215] The third determining sub-module 227 is configured to determine PUCCHs 

indicated by the second candidate index value as the other candidate PUCCHs.  

[00216] Referring to FIG. 9, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 8. The 

offset determination sub-module 225 includes a first receiving unit 2251 or a second receiving 

unit 2252. 

[00217] The first receiving unit 2251 is configured to receive the second target offset 

corresponding to each of the other candidate PUCCHs sent by the base station through a preset 

signaling.  

[00218] The second receiving unit 2252 is configured to determine a preset resource offset 

as the second target offset.  

[00219] Referring to FIG. 10, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 5. The 

second determining module 220 includes a receiving sub-module 228 and a fourth determining 

sub-module 229. 

[00220] The receiving sub-module 228 is configured to receive a set of PUCCHs 

including at least one PUCCH sent by the base station through a first target signaling in case that 

a number of the at least one target PDSCH is multiple. 

[00221] The fourth determining sub-module 229 is configured to determine all PUCCHs 

in the set of PUCCHs as the candidate PUCCHs. 

[00222] Referring to FIG. 11, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 5. The 

second determining module 220 includes a fifth determining sub-module 2210. 

[00223] The fifth determining sub-module 2210 is configured to determine the target 

PUCCH and the combined HARQ result in the at least one candidate PUCCH according to a 

preset mapping relationship between a plurality of target HARQ results, target PUCCH resources 

and combined HARQ results. 

[00224] Referring to FIG. 12, it is a block diagram illustrating another apparatus for hybrid 

automatic repeat request HARQ feedback based on the embodiment illustrated in FIG. 5. The 

first determining module 210 includes a sixth determining sub-module 211 or a seventh 

determining sub-module 212. 
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[00225] The sixth determining sub-module 211 is configured to determine whether the 

target HARQ result corresponding to each of the at least one target PDSCH is correct or 

incorrect according to the at least one target PDSCH scheduled by the current PDCCH.  

[00226] The seventh determining sub-module 212 is configured to determine, according to 

the at least one target PDSCH scheduled by the current PDCCH, that all the target HARQ results 

corresponding to the at least one target PDSCH are all that the current PDCCH is not received.  

[00227] As for the apparatus embodiments, the relevant part may refer to the descriptions 

in the method embodiments since they basically correspond to the method embodiments. The 

apparatus embodiments described above are merely illustrative. The units described above as 

separate components may or may not be physically separated, and the components displayed as 

units may or may not be physical units, that is, they may be located in one unit or may be 

distributed to a plurality of network units. Some or all of the modules may be selected according 

to actual needs to achieve the objectives of the solutions of the present disclosure. Those skilled 

in the art may understand and implement them without creative work.  

[00228] Correspondingly, the present disclosure also provides a computer-readable storage 

medium having a computer program stored thereon. The computer program is configured to 

execute any one of the above-described methods for hybrid automatic repeat request HARQ 

feedback. 

[00229] Correspondingly, the present disclosure also provides a device for hybrid 

automatic repeat request HARQ feedback, which is applied to a time division duplexing TDD 

machine type communication MTC device. The device includes  

[00230] a processor; and 

[00231] a memory for storing instructions executable by the processor; 

[00232] The processor is configured to:  

[00233] determine at least one target HARQ result corresponding to at least one target 

physical downlink shared channel PDSCH, in which the at least one target PDSCH is at least one 

PDSCH where HARQ results need to be fed back through current sub-frame from all PDSCHs 

scheduled by current physical downlink control channel PDCCH;  

[00234] determine a target PUCCH and a combined HARQ result in at least one candidate 

physical uplink control channel PUCCH according to the at least one target HARQ result, in 

which the target PUCCH is a PUCCH for which corresponding target PUCCH resource is 
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configured to carry the combined HARQ result, and the combined HARQ result and the target 

PUCCH resource are configured to characterize a plurality of target HARQ results; and 

[00235] carry the combined HARQ result in the target PUCCH resource, and sending the 

target PUCCH to a base station.  

[00236] As illustrated in FIG. 13, FIG. 13 is a structural schematic diagram illustrating a 

device for hybrid automatic repeat request HARQ feedback according to an exemplary 

embodiment. The device 1300 may be provided as an NB-IOT device. Referring to FIG. 13, the 

device 1300 includes a processing component 1322, a wireless transmitting/receiving component 

1324, an antenna component 1326, and a signal processing part specific to a wireless interface. 

The processing component 1322 may further include one or more processors.  

[00237] One of the processors in the processing component 1322 may be configured to 

execute any one of the above-described methods for hybrid automatic repeat request HARQ 

feedback which is applied to a time division duplexing TDD machine type communication MTC 

device.  

[00238] Those skilled in the art will easily think of other embodiments of the present 

disclosure after considering the specification and practicing the invention disclosed herein. The 

present disclosure is intended to cover any variations, uses, or adaptive changes of the present 

disclosure which follow the general principles of the present disclosure and include common 

knowledge or conventional technical means in the art that are not disclosed in the present 

disclosure. The specification and the embodiments are only regarded as exemplary, and the true 

scope and spirit of the present disclosure are indicated in the following claims. 

[00239] It should be understood that the present disclosure is not limited to the exact 

construction that has been described above and illustrated in the accompanying drawings, and 

various modifications and changes may be made without departing from the scope thereof. It is 

intended that the scope of the present disclosure only be limited by the appended claims. 
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WHAT IS CLAIMED IS: 

1. A method for hybrid automatic repeat request (HARQ) feedback, applied to a time 

division duplexing (TDD) machine type communication (MTC) device, the method comprising: 

determining at least one target HARQ result corresponding to at least one target physical 

downlink shared channel (PDSCH), wherein the at least one target PDSCH is at least one 

PDSCH from all PDSCHs scheduled by a current physical downlink control channel (PDCCH), 

HARQ results corresponding to the at least one target PDSCH are to be fed back through a 

current sub-frame; 

determining a target PUCCH and a combined HARQ result in at least one candidate 

physical uplink control channel (PUCCH) according to the at least one target HARQ result, 

wherein corresponding target PUCCH resource of the target PUCCH is configured to carry the 

combined HARQ result, and the combined HARQ result and the target PUCCH resource are 

configured to characterize a plurality of target HARQ results; and 

carrying the combined HARQ result through the target PUCCH resource, and sending the 

target PUCCH to a base station.  

2. The method of claim 1, wherein in case that a number of the at least one target PDSCH is 

1, determining the candidate PUCCH by: 

determining a candidate index value, wherein the candidate index value is a resource index 

value corresponding to the candidate PUCCH; and  

determining a PUCCH indicated by the candidate index value as the candidate PUCCH. 

3. The method of claim 2, wherein determining the candidate index value comprises: 

determining the candidate index value according to a first function value of a first preset 

function, a value corresponding to a target starting position, a second function value of a second 

preset function, and a first target offset value; 

wherein the first preset function is a preset function corresponding to a target control 

channel element (CCE) index value for a search space, the target CCE index value being a 

minimum CCE index value corresponding to the current PDCCH; the target starting position is a 

starting position of the resource corresponding to the PUCCH channel configured to carry the 

HARQ results; the second preset function is a preset function corresponding to a first target 

value and a second target value, in which the first target value is a value corresponding to 

sub-frame configuration of a TDD MTC system and a position of the current sub-frame, and the 
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second target value is a number of CCEs included in a physical resource block carrying the 

current PDCCH; the first target offset is an offset of PUCCH resource carried by the current 

PDCCH for the HARQ result feedback. 

4. The method of claim 1, wherein in case that a number of the at least one target PDSCH is 

multiple, determining the candidate PUCCH by: 

determining a first candidate index value, wherein the first candidate index value is a 

resource index value corresponding to a first candidate PUCCH in the at least one candidate 

PUCCH; 

determining a PUCCH indicated by the first candidate index value as the first candidate 

PUCCH; 

determining a second target offset corresponding to each of other candidate PUCCHs; 

wherein the other candidate PUCCHs are candidate PUCCHs other than the first candidate 

PUCCH, and the second target offset is a resource offset of a current other candidate PUCCH 

relative to the first candidate PUCCH; 

determining a second candidate index value according to a value corresponding to a 

position where resource of the first candidate PUCCH is located and the second target offset; and 

determining PUCCHs indicated by the second candidate index value as the other candidate 

PUCCHs. 

5. The method of claim 4, wherein determining the second target offset corresponding to 

each of the other candidate PUCCHs comprises: 

receiving the second target offset corresponding to each of the other candidate PUCCHs 

sent by the base station through a preset signaling; or 

determining a preset resource offset as the second target offset. 

6. The method of claim 1, wherein in case that a number of the at least one target PDSCH is 

multiple, determining the candidate PUCCH by: 

receiving a set of PUCCHs including at least one PUCCH sent by the base station through a 

first target signaling; and 

determining all PUCCHs in the set of PUCCHs as the candidate PUCCHs. 

7. The method of claim 1, wherein determining the target PUCCH and the combined HARQ 

result in the at least one candidate physical uplink control channel PUCCH according to the at 

least one target HARQ result comprises: 
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determining the target PUCCH and the combined HARQ result in the at least one candidate 

PUCCH according to a preset mapping relationship between a plurality of target HARQ results, 

target PUCCH resources and combined HARQ results. 

8. The method of claim 1, wherein determining at least one target HARQ result comprises: 

determining whether the target HARQ result corresponding to each of the at least one target 

PDSCH is correct or incorrect according to the at least one target PDSCH scheduled by the 

current PDCCH; or 

determining the target HARQ result corresponding to each of the at least one target PDSCH 

is that the current PDCCH is not received, according to the at least one target PDSCH scheduled 

by the current PDCCH. 

9. An apparatus for hybrid automatic repeat request (HARQ) feedback, applied to a time 

division duplexing (TDD) machine type communication (MTC) device, the apparatus 

comprising: 

a first determining module, configured to determine at least one target HARQ result 

corresponding to at least one target physical downlink shared channel (PDSCH), wherein the at 

least one target PDSCH is at least one PDSCH from all PDSCHs scheduled by a current physical 

downlink control channel (PDCCH), HARQ results corresponding to the at least one target 

PDSCH are to be fed back through a current sub-frame; 

a second determining module, configured to determine a target PUCCH and a combined 

HARQ result in at least one candidate physical uplink control channel (PUCCH) according to the 

at least one target HARQ result, wherein corresponding target PUCCH resource of the target 

PUCCH is configured to carry the combined HARQ result is configured to carry the combined 

HARQ result, and the combined HARQ result and the target PUCCH resource are configured to 

characterize a plurality of target HARQ results; and 

a sending module, configured to carry the combined HARQ result through the target 

PUCCH resource, and send the target PUCCH to a base station. 

10. The apparatus of claim 9, wherein the second determining module comprises: 

a candidate index value determining sub-module, configured to determine a candidate index 

value in case that a number of the at least one target PDSCH is 1, wherein the candidate index 

value is a resource index value corresponding to the candidate PUCCH; and 

a first determining sub-module, configured to determine a PUCCH indicated by the 
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candidate index value as the candidate PUCCH. 

11. The apparatus of claim 10, wherein the candidate index value determining sub-module 

comprises: 

a candidate index value determining unit, configured to determine the candidate index value 

according to a first function value of a first preset function, a value corresponding to a target 

starting position, a second function value of a second preset function, and a first target offset 

value; 

wherein the first preset function is a preset function corresponding to a target control 

channel element (CCE) index value for a search space, the target CCE index value being a 

minimum CCE index value corresponding to the current PDCCH; the target starting position is a 

starting position of the resource corresponding to the PUCCH channel configured to carry the 

HARQ results; the second preset function is a preset function corresponding to a first target 

value and a second target value, in which the first target value is a value corresponding to 

sub-frame configuration of a TDD MTC system and a position of the current sub-frame, and the 

second target value is a number of CCEs included in a physical resource block carrying the 

current PDCCH; the first target offset is an offset of PUCCH resource carried by the current 

PDCCH for the HARQ result feedback. 

12. The apparatus of claim 9, wherein the second determining module comprises: 

a first index value determining sub-module, configured to determine a first candidate index 

value in case that a number of the at least one target PDSCH is multiple, wherein the first 

candidate index value is a resource index value corresponding to a first candidate PUCCH in the 

at least one candidate PUCCH; 

a second determining sub-module, configured to determine a PUCCH indicated by the first 

candidate index value as the first candidate PUCCH; 

an offset determining sub-module, configured to determine a second target offset 

corresponding to each of other candidate PUCCHs; wherein the other candidate PUCCHs are 

candidate PUCCHs other than the first candidate PUCCH, and the second target offset is a 

resource offset of a current other candidate PUCCH relative to the first candidate PUCCH; 

a second index value determining sub-module, configured to determine a second candidate 

index value according to a value corresponding to a position where resource of the first candidate 

PUCCH is located and the second target offset; and 
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a third determining sub-module, configured to determine PUCCHs indicated by the second 

candidate index value as the other candidate PUCCHs. 

13. The apparatus of claim 12, wherein the offset determining sub-module comprises: 

a first receiving unit, configured to receive the second target offset corresponding to each of 

the other candidate PUCCHs sent by the base station through a preset signaling; or 

a second receiving unit, configured to determine a preset resource offset as the second target 

offset. 

14. The apparatus of claim 9, wherein the second determining module comprises: 

a receiving sub-module, configured to receive a set of PUCCHs including at least one 

PUCCH sent by the base station through a first target signaling in case that a number of the at 

least one target PDSCH is multiple; and 

a fourth determining sub-module, configured to determine all PUCCHs in the set of 

PUCCHs as the candidate PUCCHs. 

15. The apparatus of claim 9, wherein the second determining module comprises: 

a fifth determining sub-module, configured to determine the target PUCCH and the 

combined HARQ result in the at least one candidate PUCCH according to a preset mapping 

relationship between a plurality of target HARQ results, target PUCCH resources and combined 

HARQ results. 

16. The apparatus of claim 9, wherein the first determining module comprises: 

a sixth determining sub-module, configured to determine whether the target HARQ result 

corresponding to each of the at least one target PDSCH is correct or incorrect according to the at 

least one target PDSCH scheduled by the current PDCCH; or 

a seventh determining sub-module, configured to determine the target HARQ result 

corresponding to each of the at least one target PDSCH is that the current PDCCH is not 

received, according to the at least one target PDSCH scheduled by the current PDCCH. 

17. A computer-readable storage medium having a computer program stored thereon, 

wherein the computer program is configured to execute a method for hybrid automatic repeat 

request HARQ feedback of any one of claims 1-8. 

18. A device for hybrid automatic repeat request HARQ feedback, applied to a time division 

duplexing TDD machine type communication MTC device, the device comprising: 

a processor; and 
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a memory for storing instructions executable by the processor; 

wherein the processor is configured to: 

determine at least one target HARQ result corresponding to at least one target physical 

downlink shared channel PDSCH, wherein the at least one target PDSCH is at least one PDSCH 

where HARQ results need to be fed back through current sub-frame from all PDSCHs scheduled 

by current physical downlink control channel PDCCH;  

determine a target PUCCH and a combined HARQ result in at least one candidate physical 

uplink control channel PUCCH according to the at least one target HARQ result, wherein the 

target PUCCH is a PUCCH for which corresponding target PUCCH resource is configured to 

carry the combined HARQ result, and the combined HARQ result and the target PUCCH 

resource are configured to characterize a plurality of target HARQ results; and 

carry the combined HARQ result in the target PUCCH resource, and sending the target 

PUCCH to a base station.  
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