DISCONTINUOUS RECEPTION PROCESSING METHOD AND APPARATUS,
TERMINAL DEVICE, AND STORAGE MEDIUM

TECHNICAL FIELD

[0001]The present disclosure relates to a field of mobile communication technologies, and
specifically to a method and an apparatus for processing a discontinuous reception (DRX), a

terminal device and a storage medium.

BACKGROUND

[0002]In the related art, when a transmission time of a hybrid automatic repeat request
(HARQ) process feedback of a downlink semi-persistent scheduling (SPS) resource of a user
equipment (UE) is postponed from a first resource to a second resource, considering from the
perspective of the UE, there are two available transmission resources at a transmission time
position of the HARQ process feedback, and a time position at which the UE starts a downlink
round trip time (RTT) timer may be a transmission end time position of the first resource or the
second resource. However, the network device and the UE cannot remain consistent with
understanding of when to start a downlink HARQ RTT timer, causing that an actual discontinuous
reception (DRX) activation time of the UE is inconsistent with a DRX activation time of the UE
understood by the network device, so that data retransmission scheduling information of a

downlink control channel of the UE fails to be received.

SUMMARY

[0003] According to a first aspect of the embodiments of the present disclosure, a method for
processing a discontinuous reception (DRX) is provided, and performed by a terminal device. The
method includes:

[0004]determining that a transmission time of a downlink hybrid automatic repeat request
(HARQ) process feedback of the terminal device is postponed; and

[0005]processing a downlink HARQ timer of the HARQ process feedback based on a first
resource before the transmission time is postponed, and/or, processing a downlink HARQ timer of
the HARQ process feedback based on a second resource after the transmission time is postponed.

[0006]Optionally, in some embodiments of the disclosure, a trigger condition of the
transmission time of the downlink HARQ process feedback includes any one of:

[0007]a transmission time position of the downlink HARQ process feedback being a
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transmission time position of a downlink resource configured by a network device;

[0008]the terminal device failing to access a channel at the transmission time position of the
downlink HARQ process feedback;

[0009]receiving indication information transmitted by a network device, in which indication
information is configured to indicate that the transmission time of the downlink HARQ process
feedback is postponed;

[0010]the transmission time position of the downlink HARQ process feedback colliding with
transmission of a high-priority signal; or

[0011]an uplink transmission power of the terminal device failing to transmit the downlink
HARQ process feedback.

[0012]Optionally, in some embodiments of the disclosure, processing the downlink HARQ
timer of the HARQ process feedback based on the first resource before the transmission time is
postponed includes:

[0013]starting a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource.

[0014]Optionally, in some embodiments of the disclosure, processing the downlink HARQ
timer of the HARQ process feedback based on the second resource after the transmission time is
postponed includes:

[0015]starting the downlink HARQ round trip time (RTT) timer of the HARQ process
feedback behind a transmission end position of the second resource.

[0016]Optionally, in some embodiments of the disclosure, processing the downlink HARQ
timer of the HARQ process feedback based on the first resource before the transmission time is
postponed and the second resource after the transmission time is postponed includes:

[0017]determining a start position of a downlink HARQ retransmission timer corresponding
to a downlink HARQ round trip time (RTT) timer, in which the downlink HARQ RTT timer is
started at a transmission end position of the first resource; and

[0018]comparing the start position of the downlink HARQ retransmission timer with a
transmission position of the second resource, and determining a start position of the downlink
HARQ RTT timer based on a comparison result.

[0019]Optionally, in some embodiments of the disclosure, comparing the start position of the
downlink HARQ retransmission timer with the transmission position of the second resource, and
determining the start position of the downlink HARQ RTT timer based on the comparison result
includes:

[0020]starting the downlink HARQ RTT timer of the HARQ process feedback behind the
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transmission end position of the first resource in response to the start position of the downlink
HARQ retransmission timer being behind the transmission position of the second resource; or,

[0021]starting the downlink HARQ RTT timer of the HARQ process feedback behind the
transmission end position of the second resource in response to the start position of the downlink
HARQ retransmission timer preceding or coinciding with the transmission position of the second
resource.

[0022]Optionally, in some embodiments of the disclosure, processing the downlink HARQ
timer of the HARQ process feedback based on the first resource before the transmission time is
postponed and the second resource after the transmission time is postponed includes:

[0023]starting a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource; and

[0024]restarting the downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource.

[0025]Optionally, in some embodiments of the disclosure, processing the downlink HARQ
timer of the HARQ process feedback based on the first resource before the transmission time is
postponed and the second resource after the transmission time is postponed includes:

[0026]starting a first downlink HARQ round trip time (RTT) timer of the HARQ process
feedback behind a transmission end position of the first resource;

[0027]starting a second downlink HARQ RTT timer of the HARQ process feedback behind
a transmission end position of the second resource;

[0028]starting a first downlink HARQ retransmission timer after the first downlink HARQ
RTT timer expires; and

[0029]starting a second downlink HARQ retransmission timer after the second downlink
HARQ RTT timer expires.

[0030]Optionally, in some embodiments of the disclosure, processing the downlink HARQ
timer of the HARQ process feedback based on the second resource after the transmission time is
postponed includes:

[0031]starting a downlink HARQ retransmission timer of the HARQ process feedback behind
a transmission end position of the second resource.

[0032]Optionally, in some embodiments of the disclosure, a downlink data channel
corresponding to the HARQ process feedback is a semi-persistent scheduling downlink data
channel.

[0033] According to a second aspect of embodiments of the present disclosure, an apparatus

for processing a discontinuous reception (DRX) is provided, and includes:
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[0034]a determining module, configured to determine that a transmission time of a downlink
hybrid automatic repeat request (HARQ) process feedback of the apparatus is postponed; and

[0035]a processing module, configured to process a downlink HARQ timer of the HARQ
process feedback based on a first resource before the transmission time is postponed, and/or,
process a downlink HARQ timer of the HARQ process feedback based on a second resource after
the transmission time is postponed.

[0036]Optionally, in some embodiments of the disclosure, a trigger condition of the
transmission time of the downlink HARQ process feedback includes any one of:

[0037]a transmission time position of the downlink HARQ process feedback being a
transmission time position of a downlink resource configured by a network device;

[0038]the apparatus failing to access a channel at the transmission time position of the
downlink HARQ process feedback;

[0039]receiving indication information transmitted by a network device, in which the
indication information is configured to indicate that the transmission time of the downlink HARQ
process feedback is postponed;

[0040]the transmission time position of the downlink HARQ process feedback colliding with
transmission of a high-priority signal; or

[0041]an uplink transmission power of the apparatus failing to transmit the downlink HARQ
process feedback.

[0042]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0043]start a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource.

[0044]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0045]start a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the second resource.

[0046]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0047]determine a start position of a downlink HARQ retransmission timer corresponding to
a downlink HARQ round trip time (RTT) timer, in which the downlink HARQ RTT timer is started
at a transmission end position of the first resource; and

[0048]compare the start position of the downlink HARQ retransmission timer with a

transmission position of the second resource, and determine a start position of the downlink HARQ
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RTT timer based on a comparison result.

[0049]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0050]start the downlink HARQ RTT timer of the HARQ process feedback behind the
transmission end position of the first resource in response to the start position of the downlink
HARQ retransmission timer being behind the transmission position of the second resource; or,

[0051]start the downlink HARQ RTT timer of the HARQ process feedback behind the
transmission end position of the second resource in response to the start position of the downlink
HARQ retransmission timer preceding or coinciding with the transmission position of the second
resource.

[0052]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0053]start the downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource; and

[0054]restart the downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource.

[0055]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0056]start a first downlink HARQ round trip time (RTT) timer of the HARQ process
feedback behind a transmission end position of the first resource;

[0057]start a second downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource;

[0058]start a first downlink HARQ retransmission timer after the first downlink HARQ RTT
timer expires; and

[0059]start a second downlink HARQ retransmission timer after the second downlink HARQ
RTT timer expires.

[0060]Optionally, in some embodiments of the disclosure, the processing module is
specifically configured to:

[0061]start a downlink HARQ retransmission timer of the HARQ process feedback behind a
transmission end position of the second resource.

[0062]Optionally, in some embodiments of the disclosure, a downlink data channel
corresponding to the HARQ process feedback is a semi-persistent scheduling downlink data
channel.

[0063] According to a third aspect of the embodiments of the present disclosure, a terminal
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device is provided, which includes a memory, a processor, a transceiver and a computer program
stored on the memory. When the computer program is executed by the processor, the method for
processing a discontinuous reception (DRX) is implemented.

[0064] According to a fourth aspect of the embodiments of the present disclosure, a computer-
readable storage medium having instructions stored is provided. When the instructions are
executed, the method for processing the DRX as described in the first aspect according to the
embodiments of the present disclosure is implemented.

[0065] The technical solution according to the embodiments of the present disclosure has at
least the following technical effects:

[0066]when it is determined that the transmission time of the downlink HARQ process
feedback of the terminal device is postponed, the terminal device processes the downlink HARQ
timer of the HARQ process feedback based on the first resource before the transmission time is
postponed, and/or, processes the downlink HARQ timer of the HARQ process feedback based on
the second resource after the transmission time is postponed. Therefore, when the transmission of
the HARQ process feedback of the terminal device is postponed, the disclosure ensures that the
network device may still transmit the data retransmission scheduling information at the DRX
activation time of the terminal device, which thus improves the reliability of data transmission.

[0067] Additional aspects and advantages of the present disclosure will be partially given in
the following description, which will become obvious from the following description, or be

understood through the practice of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0068] The above and/or additional aspects and advantages of the present disclosure will
become obvious and easy to understand from the following description of the embodiments in
conjunction with the accompanying drawings.

[0069]FIG. 1 is an example diagram illustrating a transmission of a HARQ process feedback
is postponed in the related art.

[0070]FIG. 2 is an example diagram illustrating a DRX configuration for DRX of a downlink
control channel in the related art.

[0071]FIG. 3 is a flowchart illustrating a method for processing a DRX according to an
embodiment of the disclosure.

[0072]FIG. 4 is a first example diagram illustrating a method for processing a DRX according
to an embodiment of the present disclosure.

[0073]FIG. 5 is a second example diagram illustrating a method for processing a DRX
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according to an embodiment of the present disclosure.

[0074]FIG. 6 is a third example diagram illustrating a method for processing a DRX
according to an embodiment of the present disclosure.

[0075]FIG. 7 is a fourth example diagram illustrating a method for processing a DRX
according to an embodiment of the present disclosure.

[0076]FIG. 8 is a fifth example diagram illustrating a method for processing a DRX according
to an embodiment of the present disclosure.

[0077]FIG. 9 is a structural diagram illustrating an apparatus for processing a DRX according
to the disclosure.

[0078]FIG. 10 is a block diagram illustrating a terminal device configured to implement the

method for processing a DRX according to the embodiments of the disclosure.

DETAILED DESCRIPTION

[0079] The embodiments of the present disclosure are described in detail below. Examples of
the embodiments are shown in the accompanying drawing, throughout which the same or similar
labels indicate the same or similar components or components with the same or similar functions.
The embodiments described below with reference to the accompanying drawings are exemplary,
and are intended to explain the disclosure, but should not be understood as a limitation to the
disclosure.

[0080] The terminal device in the embodiments of the disclosure is an entity for receiving or
transmitting a signal at a user side, for example, a mobile phone. The terminal device may be
referred to as a terminal, a user equipment (UE), a mobile station (MS), a mobile terminal (MT),
etc. The terminal device may be an automobile with a communication function, a smart automobile,
a mobile phone, a wearable device, a tablet computer (Pad), a computer with a wireless
transceiving function, a virtual reality (VR) terminal device, an augmented reality (AR) terminal
device, a wireless terminal device in industrial control, a wireless terminal device in self-driving,
a wireless terminal device in a remote medical surgery, a wireless terminal device in a smart grid,
a wireless terminal device in transportation safety, a wireless terminal device in a smart home, etc.
A specific technology adopted by the terminal device and a specific device form adopted by the
terminal device are not limited in the embodiments of the present disclosure.

[0081]1t should be noted that, for a downlink semi-persistent scheduling (SPS) configuration,
the network device configures a transmission period of a downlink SPS resource in a semi-static
manner via a radio resource control (RRC) message. The network device indicates to activate the
downlink SPS resource via the DCI. The DCI for activating the downlink SPS resource also
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indicates a time position of HARQ process feedback information that needs to be provided by the
terminal device for a data channel receiving the downlink SPS resource. For example, as illustrated
in FIG. 1, when the DCI activates the SPS configuration, the terminal device receives a physical
downlink shared channel (PDSCH) of the SPS at a time position t1, and transmits HARQ process
feedback information of the PDSCH channel at the time t1, at a time position of t1+K1 (i.e., a
PUCCH-1 at a time tx) based on K1 information indicated in the DCI.

[0082]However, since the network device may change a configuration ratio of an uplink
transmission slot/subframe to a downlink transmission slot (or a subframe), the moment tx may
correspond to one downlink slot (or subframe), then the terminal device needs to postpone the
HARQ process feedback information to a next time resource position where the HARQ process
feedback information may be transmitted, for example, a PUCCH-2 at a time ty illustrated in FIG.
1.

[0083]In order to save powers of the terminal device, the network device may configure a
discontinuous reception (DRX) of a downlink control channel (i.e., a DRX configuration) for the
terminal device. As illustrated in FIG. 2, in the DRX configuration, a drx-HARQ-RTT-TimerDL
and a drx-RetransmissionTimerDL are included. After receiving the PDSCH, the terminal device
may transmit HARQ process feedback information indicating whether decoding succeeds or fails
based on a data reception condition of the PDSCH, for example, a HARQ feedback as illustrated
in FIG. 2. The terminal device starts a downlink RTT timer at an end position of transmitting the
feedback information time resource, and when the downlink RTT timer expires, if data of the
HARQ process fails to be decoded, the terminal device starts a downlink retransmission timer.
During running of the downlink retransmission timer, the terminal device needs to be in an active
state to receive data retransmission scheduling information of the downlink control channel.

[0084]However, when a transmission time of a HARQ process feedback of a downlink SPS
resource of the terminal device is postponed from the first resource (such as the PUCCH-1) to the
second resource (such as the PUCCH-2), considering from the perspective of the terminal device,
there are two available transmission resources at the transmission time position of the HARQ
process feedback, and a time position at which the terminal device starts the downlink RTT timer
may be a transmission end time position of the first resource or the second resource. However, the
network device and the terminal device cannot remain consistent with understanding of when to
start a downlink HARQ RTT timer, causing that an actual DRX activation time of the terminal
device is inconsistent with a DRX activation time of the terminal device understood by the network
device, so that data retransmission scheduling information of the downlink control channel of the

terminal device fails to be received.



[0085]For the above problems, a method and an apparatus for processing a DRX, a terminal
device and a storage medium are provided, so that when the transmission of the HARQ process
feedback of the terminal device is postponed, it ensures that the network device may still transmit
data retransmission scheduling information at the DRX activation time of the terminal device,
which thus improves the reliability of data transmission. The terminal device may be understood
as a terminal in the embodiments of the disclosure, and may be a reduced capability (Reducap)
terminal. The terminal device may be a transmitter in a communication scenario. The transmitter
may be understood as a signal transmitter. As an example, the transmitter may be understood as
the initiator of random access. The transmitter may be one of terminal devices such as a mobile
phone and a wearable device, or, the transmitter may also be one of terminal devices used in
Internet of Things (IoT) service such as a smart home device, a video surveillance equipment and
an industrial sensing and monitoring equipment.

[0086] A method and an apparatus for processing a DRX, a terminal device and a storage
medium in the embodiments of the present disclosure are described referring to figures.

[0087]For convenience of description, a method for processing a DRX in the embodiments
of the disclosure is illustrated below at a terminal device side. FIG. 3 is a flowchart illustrating a
method for processing a DRX according to an embodiment of the disclosure. The method may be
performed by a terminal device. As illustrated in FIG. 3, the method for processing a DRX may
include the following steps.

[0088] At step 301, it is determined that a transmission time of a HARQ process feedback of
the terminal device is postponed.

[0089]1t should be noted that, in order to save powers of the terminal device, the network
device may configure a DRX of a downlink control channel (i.e., a DRX configuration) for the
terminal device. As illustrated in FIG. 2, in the DRX configuration, a drx-HARQ-RTT-TimerDL
and a drx-RetransmissionTimerDL are included. The terminal device may perform the DRX of the
downlink control channel based on the DRX configuration. In order to ensure consistent
understandings of the network device and the terminal device for when to start the downlink RTT
timer, it may be determined whether the transmission time of the downlink HARQ process
feedback of the terminal device is postponed, and when the transmission time of the downlink
HARQ process feedback of the terminal device is postponed, the downlink HARQ timer of the
HARQ process feedback needs to be processed.

[0090]In some embodiments of the disclosure, a trigger condition of the transmission time of
the downlink HARQ process feedback being postponed includes any one of the following

conditions.



[0091]1) A transmission time position of the downlink HARQ process feedback is a
transmission time position of a downlink resource configured by a network device.

[0092]For example, the transmission time position of the downlink HARQ process feedback
completely coincides or partially coincides with the transmission time position of the downlink
resource configured by the network device.

[0093]2) The terminal device fails to access a channel at the transmission time position of the
downlink HARQ process feedback.

[0094]For example, for an unlicensed frequency band, the terminal device needs to detect
whether the frequency band is idle before transmitting a signal, and for example, in a channel
access, when the terminal device detects that the frequency band is not idle at the transmission
time position of the downlink HARQ process feedback, the terminal device needs to postpone the
transmission time position of the downlink HARQ process feedback.

[0095]3) Indication information transmitted by a network device is received, in which the
indication information is configured to indicate that the transmission time of the downlink HARQ
process feedback is postponed.

[0096]For example, as illustrated in FIG. 1, the terminal device determines that the
transmission time of the downlink HARQ process feedback is tx at the moment t1, and the terminal
device receives DCI sent by the network device at the moment t2, indicating that the transmission
time of the downlink HARQ process feedback is postponed to ty. In this case, the terminal device
postpones the transmission time of the downlink HARQ process feedback to ty based on the
network indication.

[0097]4) The transmission time position of the downlink HARQ process feedback collides
with transmission of a high-priority signal.

[0098]For example, as illustrated in FIG. 1, the terminal needs to transmit “the downlink
HARQ process feedback” and “scheduling request information” at the time tx. However, “the
downlink HARQ process feedback” and “scheduling request information” are unable to be
transmitted simultaneously due to a limited processing capacity. A priority of “the downlink
HARQ process feedback™ is lower to that of “scheduling request information” based on a network
configuration or a protocol agreement, and the terminal device postpones the transmission time
position of the downlink HARQ process feedback.

[0099]For another example, as illustrated in FIG. 1, the terminal needs to transmit “the
downlink HARQ process feedback™ and ““a high-priority data signal” at the time tx. However, “the
downlink HARQ process feedback™ and “the high-priority data signal” are unable to be transmitted

simultaneously due to a limited processing capacity. The priority of “the downlink HARQ process
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feedback” is lower to that of “the high-priority data signal” based on the network configuration or
the protocol agreement, and the terminal device postpones the transmission time position of the
downlink HARQ process feedback.

[00100]5) An uplink transmission power of the terminal device fails to transmit the downlink
HARQ process feedback.

[00101]For example, as illustrated in FIG. 1, the terminal device needs to transmit “the
downlink HARQ process feedback” for an Scell-1 and “scheduling request information” for a Pcell
at the time tx. However, when the terminal device sends the “scheduling request information” for
the Pcell, there is no extra transmission power left to transmit “the downlink HARQ process
feedback” for the Scell-1, and the terminal device postpones the transmission time position of the
downlink HARQ process feedback.

[00102] That is, when the transmission time position of the downlink HARQ process feedback
is the transmission time position of the downlink resource configured by the network device, or
when the terminal device fails to access a channel at the transmission time position of the downlink
HARQ process feedback, or when the terminal device receives indication information transmitted
by the network device configured to indicate that the transmission time of the downlink HARQ
process feedback is postponed, or when the transmission time position of the downlink HARQ
process feedback collides with the transmission of the high-priority signal, or when the uplink
transmission power of the terminal device fails to transmit the downlink HARQ process feedback,
the terminal device needs to postpone the downlink HARQ timer of the HARQ process feedback,
and needs to process the downlink HARQ timer of the HARQ process feedback, to ensure that the
network device transmits the data retransmission scheduling information at the DRX activation
time of the terminal device, which thus improves the reliability of data transmission.

[00103]In some embodiments of the disclosure, a type of a downlink data channel
corresponding to the HARQ process feedback is a SPS downlink data channel. That is, the type of
the downlink data channel corresponding to the downlink HARQ feedback type being postponed
is the SPS downlink data channel.

[00104] At step 302, a downlink HARQ timer of the HARQ process feedback is processed
based on a first resource before the transmission time is postponed, and/or, a downlink HARQ
timer of the HARQ process feedback is processed based on a second resource after the
transmission time is postponed.

[00105]1t should be noted that, the network device may configure a DRX of a downlink
control channel (i.e., a DRX configuration) for the terminal device, and a downlink HARQ RTT

timer configuration and a downlink HARQ retransmission timer configuration are included in the
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DRX configuration. It can be seen that the downlink HARQ timer may be a downlink HARQ RTT
timer and/or a downlink HARQ retransmission timer.

[00106]Optionally, when it is determined that the transmission time of the downlink HARQ
process feedback of the terminal device is postponed, the terminal device may process the
downlink HARQ RTT timer of the HARQ process feedback based on the first resource before the
transmission time is postponed, or the terminal device may process the downlink HARQ RTT
timer of the HARQ process feedback based on the second resource after the transmission time is
postponed. For another example, when it is determined that the transmission time of the downlink
HARQ process feedback of the terminal device is postponed, the terminal device may process the
downlink HARQ RTT timer of the HARQ process feedback based on the first resource before the
transmission time is postponed and the second resource after the transmission time is postponed.
For another example, when it is determined that the transmission time of the downlink HARQ
process feedback of the terminal device is postponed, the terminal device may process the
downlink HARQ RTT timer and the downlink HARQ retransmission timer of the HARQ process
feedback based on both the first resource before the transmission time is postponed and the second
resource after the transmission time is postponed. For another example, when it is determined that
the transmission time of the downlink HARQ process feedback of the terminal device is postponed,
the terminal device may process the downlink HARQ retransmission timer of the HARQ process
feedback based on the second resource after the transmission time is postponed.

[00107]In order to facilitate understanding the present disclosure, when the transmission time
of the downlink HARQ process feedback of the terminal device is postponed, how the terminal
device processes a downlink timer of the HARQ process feedback is described in combination
with the following examples.

[00108]Example 1

[00109]Processing the downlink HARQ timer of the HARQ process feedback based on the
first resource before the transmission time of the downlink HARQ process feedback is postponed,
includes: starting the downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the first resource.

[00110]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the terminal device may start the downlink HARQ RTT timer of
the HARQ process feedback behind a transmission end position of the first resource before the
transmission time is postponed. For example, as illustrated in FIG. 4, a PUCCH-1 is the first
resource before the transmission time is postponed, a PUCCH-2 is the second resource after the

transmission time is postponed, and when the transmission time of the downlink HARQ process
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feedback of the terminal device is postponed, the terminal device starts the downlink HARQ RTT
timer (such as drx-HARQ-RTT-TimerDL) of the HARQ feedback at the first symbol position
behind the transmission end position of the PUCCH-1.

[00111]Example 2

[00112]Processing the downlink HARQ timer of the HARQ process feedback based on the
second resource after the transmission time of the downlink HARQ process feedback is postponed,
includes: starting the downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource.

[00113]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the terminal device may start the downlink HARQ RTT timer of
the HARQ process feedback behind a transmission end position of the second resource after the
transmission time is postponed. For example, as illustrated in FIG. 5, a PUCCH-1 is the first
resource before the transmission time is postponed, a PUCCH-2 is the second resource after the
transmission time is postponed, and when the transmission time of the downlink HARQ process
feedback of the terminal device is postponed, the terminal device starts the downlink HARQ RTT
timer (such as drx-HARQ-RTT-TimerDL) of the HARQ feedback at a first symbol position behind
the transmission end position of the PUCCH-2.

[00114]Example 3

[00115]Processing the downlink HARQ timer of the HARQ process feedback based on the
first resource before the transmission time of the downlink HARQ process feedback is postponed
and the second position after the transmission time is postponed, includes: determining a start
position of a downlink HARQ retransmission timer corresponding to a downlink HARQ RTT timer,
which is started at a transmission end position of the first resource; and comparing the start position
of the downlink HARQ retransmission timer with a transmission position of the second resource,
and determining a start position of the downlink HARQ RTT timer based on a comparison result.

[00116] As an example, the downlink HARQ RTT timer of the HARQ process feedback may
be started behind the transmission end position of the first resource in response to the start position
of the downlink HARQ retransmission timer being behind the transmission position of the second
resource; or, the downlink HARQ RTT timer of the HARQ process feedback may be started behind
the transmission end position of the second resource in response to the start position of the
downlink HARQ retransmission timer preceding or at least partially coinciding (for example,
partially coinciding or completely coinciding) with the transmission position of the second
resource.

[00117]Optionally, after the transmission time of the downlink HARQ process feedback of
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the terminal device is postponed, the terminal device determines, based on a transmission end
position of the first resource before the transmission time is postponed, a start position of the
downlink HARQ retransmission timer corresponding to the downlink HARQ RTT timer of the
HARQ process feedback started at the transmission end position of the first resource before the
transmission time is postponed. The terminal device may start the downlink HARQ RTT timer of
the HARQ process feedback behind the transmission end position of the first resource in response
to the start position of the downlink HARQ retransmission timer being behind the transmission
position of the second resource after the transmission time is postponed. The terminal device may
start the downlink HARQ RTT timer of the HARQ process feedback behind the transmission end
position of the second resource in response to the start position of the downlink HARQ
retransmission timer preceding or at least partially coinciding with the transmission position of the
second resource after the transmission time is postponed.

[00118]Example 4

[00119]Processing the downlink HARQ timer of the HARQ process feedback based on the
first resource before the transmission time of the downlink HARQ process feedback is postponed
and the second resource after the transmission time is postponed, includes: starting the downlink
HARQ RTT timer of the HARQ process feedback behind the transmission end position of the first
resource; and restarting the downlink HARQ RTT timer of the HARQ process feedback behind
the transmission end position of the second resource.

[00120]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the terminal device may start the downlink HARQ RTT timer of
the HARQ process feedback behind the transmission end position of the first resource before the
transmission time is postponed. Then, the downlink HARQ RTT timer of the HARQ process
feedback is restarted behind the transmission end position of the second resource after the
transmission time is postponed. For example, as illustrated in FIG. 6, a PUCCH-1 is the first
resource before the transmission time is postponed, a PUCCH-2 is the second resource after the
transmission time is postponed, and when the transmission time of the downlink HARQ process
feedback of the terminal device is postponed, the terminal device starts a downlink HARQ RTT
timer (such as “drx-HARQ-RTT-TimerDL”) of the HARQ feedback at a first symbol position
behind the transmission end position of the PUCCH-1. Then, the terminal device restarts the
downlink HARQ RTT timer “drx-HARQ-RTT-TimerDL” of the HARQ feedback at the first
symbol position behind the transmission end position of the PUCCH-2.

[00121]Example 5

[00122]Processing the downlink HARQ timer of the HARQ process feedback based on the
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first resource before the transmission time of the downlink HARQ process feedback is postponed
and the second resource after the transmission time is postponed, includes: starting a first downlink
HARQ RTT timer of the HARQ process feedback behind the transmission end position of the first
resource; starting a second downlink HARQ RTT timer of the HARQ process feedback behind the
transmission end position of the second resource; starting a first downlink HARQ retransmission
timer after the first downlink HARQ RTT timer expires; and starting a second downlink HARQ
retransmission timer after the second downlink HARQ RTT timer expires.

[00123]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the terminal device may start the first downlink HARQ RTT
timer of the HARQ process feedback behind the transmission end position of the first resource
before the transmission time is postponed. The second downlink HARQ RTT timer of the HARQ
process feedback is restarted behind the transmission end position of the second resource after the
transmission time is postponed. The first downlink HARQ retransmission timer is started after the
first downlink HARQ RTT timer expires, and the second downlink HARQ retransmission timer is
started after the second downlink HARQ RTT timer expires.

[00124]For example, as illustrated in FIG. 7, a PUCCH-1 is the first resource before the
transmission time is postponed, a PUCCH-2 is the second resource after the transmission time is
postponed, and when the transmission time of the downlink HARQ process feedback of the
terminal device is postponed, the terminal device starts the first downlink HARQ RTT timer “drx-
HARQ-RTT-TimerDL-1" of the HARQ process feedback at the first symbol position behind the
transmission end position of the PUCCH-1, and starts the first downlink HARQ retransmission
timer “drx-RetransmissionTimerDL-1" when the first downlink HARQ RTT timer “drx-HARQ-
RTT-TimerDL-1" expires. Then, the terminal device restarts the second downlink HARQ RTT
timer “drx-HARQ-RTT-TimerDL-2" at the first symbol position behind the transmission end
position of the PUCCH-2, and starts the second downlink HARQ retransmission timer “drx-
RetransmissionTimerDL-2” when the second downlink HARQ RTT timer “drx-HARQ-RTT-
TimerDL-2” expires.

[00125]Example 6

[00126]Processing the downlink HARQ of the HARQ process feedback based on the second
resource of the downlink HARQ process feedback is postponed, includes: starting a downlink
HARQ retransmission timer of the HARQ process feedback behind a transmission end position of
the second resource.

[00127]Optionally, after the transmission time of the downlink HARQ process feedback of

the terminal device is postponed, the terminal device may start the downlink HARQ retransmission
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timer of the HARQ process feedback behind a transmission end position of the second resource
after the transmission time is postponed. For example, as illustrated in FIG. 8, a PUCCH-1 is the
first resource before the transmission time is postponed, a PUCCH-2 is the second resource after
the transmission time is postponed, and when the transmission time of the downlink HARQ
process feedback of the terminal device is postponed, the terminal device starts the downlink
HARQ retransmission timer of the HARQ feedback at the first symbol position behind the
transmission end position of the PUCCH-2. That is, in this case, the terminal device is disabled to
start the downlink HARQ RTT timer of the HARQ process feedback.

[00128] That is, after the downlink HARQ process feedback of the terminal device is
postponed, the terminal device may process the “downlink HARQ RTT timer” and/or the
“downlink HARQ retransmission timer” of the HARQ process feedback based on the “first
resource before the transmission time is postponed” and/or the “second resource after the
transmission time is postponed” transmitted by the downlink HARQ process feedback. For the
network device, when the downlink HARQ process feedback of the terminal device is postponed,
the network device may determine a processing mode of the “downlink HARQ RTT timer” and/or
the “downlink HARQ retransmission timer” based on an agreement with the terminal device. The
processing mode includes that the terminal device processes the “downlink HARQ RTT timer” of
the HARQ process based on the “first resource before the transmission time is postponed” and/or
the “second resource after the transmission time is postponed” transmitted by the downlink HARQ
process feedback.

[00129] According to the method for processing a DRX in the embodiments of the disclosure,
when it is determined that the transmission time of the downlink HARQ process feedback of the
terminal device is postponed, the terminal device processes the downlink HARQ timer of the
HARQ process feedback based on the first resource before the transmission time is postponed,
and/or, processes the downlink HARQ timer of the HARQ process feedback based on the second
resource after the transmission time is postponed. Therefore, when the transmission of the HARQ
process feedback of the terminal device is postponed, the disclosure ensures that the network
device may still transmit the data retransmission scheduling information at the DRX activation
time of the terminal device, which thus improves the reliability of data transmission.

[00130]Corresponding to the method for processing a DRX according to the above
embodiments, an apparatus for processing a DRX is further provided. Since the apparatus for
processing a DRX according to the embodiments of the present disclosure corresponds to the
method for processing a DRX according to the above embodiments of the present disclosure, the

implementations of the method for processing a DRX are also applicable to the apparatus for

16



processing a DRX according to the embodiment, which will not be described in the embodiments.
FIG. 9 is a structural diagram illustrating an apparatus for processing a DRX according to the
disclosure. The apparatus for processing a DRX may be performed by a terminal device. As
illustrated in FIG. 9, the apparatus 900 for processing a DRX may include a determining module
910 and a processing module 920.

[00131] The determining module 910 is configured to determine that a transmission time of a
downlink hybrid automatic repeat request (HARQ) process feedback of the terminal device is
postponed.

[00132]In some embodiments of the disclosure, a trigger condition of the transmission time
of the downlink HARQ process feedback being postponed includes any one of: a transmission
time position of the downlink HARQ process feedback being a transmission time position of a
downlink resource configured by a network device; the terminal device failing to access a channel
at the transmission time position of the downlink HARQ process feedback; receiving indication
information transmitted by a network device, in which the indication information is configured to
indicate that the transmission time of the downlink HARQ process feedback is postponed; the
transmission time position of the downlink HARQ process feedback colliding with transmission
of a high-priority signal; or an uplink transmission power of the terminal device failing to transmit
the downlink HARQ process feedback.

[00133]Optionally, in the embodiments of the disclosure, a type of a downlink data channel
corresponding to the HARQ process feedback is a semi-persistent scheduling (SPS) downlink data
channel.

[00134] The processing module 920 is configured to process a downlink HARQ timer of the
HARQ process feedback based on a first resource before the transmission time is postponed, and/or,
process a downlink HARQ timer of the HARQ process feedback based on a second resource after
the transmission time is postponed.

[00135]In some embodiments of the present disclosure, when it is determined that the
transmission time of the downlink HARQ process feedback of the terminal device is postponed,
the processing module 920 may process the downlink HARQ RTT timer of the HARQ process
feedback based on the first resource before the transmission time is postponed, or the terminal
device may process the downlink HARQ RTT timer of the HARQ process feedback based on the
second resource after the transmission time is postponed. For another example, when it is
determined that the transmission time of the downlink HARQ process feedback of the terminal
device is postponed, the processing module 920 may process the downlink HARQ RTT timer of

the HARQ process feedback based on the first resource before the transmission time is postponed
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and the second resource after the transmission time is postponed. For another example, when it is
determined that the transmission time of the downlink HARQ process feedback of the terminal
device is postponed, the processing module 920 may process the downlink HARQ RTT timer and
the downlink HARQ retransmission timer of the HARQ process feedback based on the first
resource before the transmission time is postponed and the second resource after the transmission
time is postponed. For example, when it is determined that the transmission time of the downlink
HARQ process feedback of the terminal device is postponed, the processing module 920 may
process the downlink HARQ retransmission timer of the HARQ process feedback based on the
second resource after the transmission time is postponed.

[00136]In order to facilitate understanding the present disclosure, when the transmission time
of the downlink HARQ process feedback of the terminal device is postponed, the following
examples describe how the processing module 920 processes a downlink timer of the HARQ
process feedback:

[00137]Example 1

[00138] The processing module 920 processes the downlink HARQ timer of the HARQ
process feedback based on the first resource before the transmission time of the downlink HARQ
process feedback is postponed, which includes: starting the downlink HARQ RTT timer of the
HARQ process feedback behind a transmission end position of the first resource.

[00139]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the processing module 920 may start the downlink HARQ RTT
timer of the HARQ process feedback behind the transmission end position of the first resource
before the transmission time is postponed. For example, as illustrated in FIG. 4, a PUCCH-1 is the
first resource before the transmission time is postponed, a PUCCH-2 is the second resource after
the transmission time is postponed, and when the transmission time of the downlink HARQ
process feedback of the terminal device is postponed, the processing module 920 starts the
downlink HARQ RTT timer (such as drx-HARQ-RTT-TimerDL) of the HARQ feedback at the
first symbol position behind the transmission end position of the PUCCH-1.

[00140]Example 2

[00141]The processing module 920 processes the downlink HARQ timer of the HARQ
process feedback based on the second resource after the transmission time of the downlink HARQ
process feedback is postponed, which includes starting the downlink HARQ RTT timer of the
HARQ process feedback behind a transmission end position of the second resource.

[00142]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the processing module 920 may start the downlink HARQ RTT
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timer of the HARQ process feedback behind the transmission end position of the second resource
after the transmission time is postponed. For example, as illustrated in FIG. 5, a PUCCH-1 is the
first resource before the transmission time is postponed, a PUCCH-2 is the second resource after
the transmission time is postponed, and when the transmission time of the downlink HARQ
process feedback of the terminal device is postponed, the processing module 920 starts the
downlink HARQ RTT timer (such as drx-HARQ-RTT-TimerDL) of the HARQ feedback at the
first symbol position behind the transmission end position of the PUCCH-2.

[00143]Example 3

[00144] The processing module 920 processes the downlink HARQ timer of the HARQ
process feedback based on the first resource before the transmission time of the downlink HARQ
process feedback is postponed and the second position after the transmission time is postponed,
which includes determining a start position of a downlink HARQ retransmission timer
corresponding to a downlink HARQ RTT timer, which is started at a transmission end position of
the first resource; and comparing the start position of the downlink HARQ retransmission timer
with a transmission position of the second resource, and determining a start position of the
downlink HARQ RTT timer based on a comparison result.

[00145] As an example, the downlink HARQ RTT timer of the HARQ process feedback may
be started behind the transmission end position of the first resource in response to the start position
of the downlink HARQ retransmission timer being behind the transmission position of the second
resource; or, the downlink HARQ RTT timer of the HARQ process feedback may be started behind
the transmission end position of the second resource in response to the start position of the
downlink HARQ retransmission timer preceding or at least partially coinciding (for example,
partially coinciding or completely coinciding) with the transmission position of the second
resource.

[00146]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the processing module 920 may determine, based on a
transmission end position of the first resource before the transmission time is postponed, a start
position of the downlink HARQ retransmission timer corresponding to the downlink HARQ RTT
timer of the HARQ process feedback started at the transmission end position of the first resource
before the transmission time is postponed. The processing module 920 may start the downlink
HARQ RTT timer of HARQ process feedback behind the transmission end position of the first
resource in response to the start position of the downlink HARQ retransmission timer being behind
the transmission position of the second resource after the transmission time is postponed. The

processing module 920 may start the downlink HARQ RTT timer of the HARQ process feedback
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behind the transmission end position of the second resource in response to the start position of the
downlink HARQ retransmission timer preceding or at least partially coinciding with the
transmission position of the second resource after the transmission time is postponed.

[00147]Example 4

[00148] The processing module 920 processes the downlink HARQ timer of the HARQ
process feedback based on the first resource before the transmission time of the downlink HARQ
process feedback is postponed and the second resource after the transmission time is postponed,
which includes: starting the downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the first resource; and restarting the downlink HARQ RTT timer of
the HARQ process feedback behind the transmission end position of the second resource.

[00149]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the processing module 920 may start the downlink HARQ RTT
timer of the HARQ process feedback at the transmission end position of the first resource before
the transmission time is postponed. Then, the downlink HARQ RTT timer of the HARQ process
feedback is restarted behind the transmission end position of the second resource after the
transmission time is postponed. For example, as illustrated in FIG. 6, a PUCCH-1 is a first resource
before the transmission time is postponed, a PUCCH-2 is a second resource after the transmission
time is postponed, and when the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the processing module 920 starts the downlink HARQ RTT timer
(such as “drx-HARQ-RTT-TimerDL”) of the HARQ feedback at the first symbol position behind
the transmission end position of the PUCCH-1. Then, the processing module 920 restarts the
downlink HARQ RTT timer “drx-HARQ-RTT-TimerDL” of the HARQ feedback at the first
symbol position behind the transmission end position of the PUCCH-2.

[00150]Example 5

[00151]The processing module 920 processes the downlink HARQ timer of the HARQ
process feedback based on the first resource before the transmission time of the downlink HARQ
process feedback is postponed and the second resource after the transmission time is postponed,
which includes: starting a first downlink HARQ RTT timer of the HARQ process feedback behind
the transmission end position of the first resource; starting a second downlink HARQ RTT timer
of the HARQ process feedback behind the transmission end position of the second resource;
starting a first downlink HARQ retransmission timer after the first downlink HARQ RTT timer
expires; and starting a second downlink HARQ retransmission timer after the second downlink
HARQ RTT timer expires.

[00152]Optionally, after the transmission time of the downlink HARQ process feedback of
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the terminal device is postponed, the processing module 920 may start the first downlink HARQ
RTT timer of the HARQ process feedback at the transmission end position of the first resource
before the transmission time is postponed. The second downlink HARQ RTT timer of the HARQ
process feedback is restarted behind the transmission end position of the second resource after the
transmission time is postponed. The first downlink HARQ retransmission timer is started after the
first downlink HARQ RTT timer expires, and the second downlink HARQ retransmission timer is
started after the second downlink HARQ RTT timer expires.

[00153]For example, as illustrated in FIG. 7, a PUCCH-1 is the first resource before the
transmission time is postponed, a PUCCH-2 is the second resource after the transmission time is
postponed, and when the transmission time of the downlink HARQ process feedback of the
terminal device is postponed, the processing module 920 starts the first downlink HARQ RTT
timer “drx-HARQ-RTT-TimerDL-1" of the HARQ process feedback at the first symbol position
behind the transmission end position of the PUCCH-1, and starts the first downlink HARQ
retransmission timer “drx-RetransmissionTimerDL-1" when the first downlink HARQ RTT timer
“drx-HARQ-RTT-TimerDL-1" expires. Then, the processing module 920 restarts the second
downlink HARQ RTT timer “drx-HARQ-RTT-TimerDL-2" at the first symbol position behind the
transmission end position of the PUCCH-2, and starts the second downlink HARQ retransmission
timer “drx-RetransmissionTimerDL-2” when the second downlink HARQ RTT timer “drx-
HARQ-RTT-TimerDL-2" expires.

[00154]Example 6

[00155]The processing module 920 processes the downlink HARQ timer of the HARQ
process feedback based on the second resource after the transmission time of the downlink HARQ
process feedback is postponed, which includes starting the downlink HARQ retransmission timer
of the HARQ process feedback behind a transmission end position of the second resource.

[00156]Optionally, after the transmission time of the downlink HARQ process feedback of
the terminal device is postponed, the processing module 920 may start the downlink HARQ
retransmission timer of the HARQ process feedback behind a transmission end position of the
second resource after the transmission time is postponed. For example, as illustrated in FIG. 8, a
PUCCH-1 is the first resource before the transmission time is postponed, a PUCCH-2 is the second
resource after the transmission time is postponed, and when the transmission time of the downlink
HARQ process feedback of the terminal device is postponed, the processing module 920 starts the
downlink HARQ retransmission timer of the HARQ feedback at the first symbol position behind
the transmission end position of the PUCCH-2. That is, in this case, the terminal device is disabled

to start the downlink HARQ RTT timer of the HARQ process feedback.
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[00157]That is, after the downlink HARQ process feedback of the terminal device is
postponed, the terminal device may process the “downlink HARQ RTT timer” and/or the
“downlink HARQ retransmission timer” of the HARQ process based on the “first resource before
the transmission time is postponed” and/or the “second resource after the transmission time is
postponed” transmitted by the downlink HARQ process feedback. For the network device, when
the downlink HARQ process feedback of the terminal device is postponed, the network device
may determine a processing mode of the “downlink HARQ RTT timer” and/or the “downlink
HARQ retransmission timer” based on an agreement with the terminal device. The processing
mode includes that the terminal device processes the “downlink HARQ RTT timer” of the HARQ
process based on the “first resource before the transmission time is postponed” and/or the “second
resource after the transmission time is postponed” transmitted by the downlink HARQ process
feedback.

[00158]According to the apparatus for processing a DRX in the embodiments of the
disclosure, when it is determined that the transmission time of the downlink HARQ process
feedback of the terminal device is postponed, the terminal device processes the downlink HARQ
timer of the HARQ process feedback based on the first resource before the transmission time is
postponed, and/or, processes the downlink HARQ timer of the HARQ process feedback based on
the second resource after the transmission time is postponed. Therefore, when the transmission of
the HARQ process feedback of the terminal device is postponed, the disclosure ensures that the
network device may still transmit the data retransmission scheduling information at the DRX
activation time of the terminal device, which thus improves the reliability of data transmission.

[00159]According to the embodiments of the present disclosure, a terminal device and a
readable storage medium are further provided in the embodiments of the present disclosure.

[00160] As illustrated in FIG. 10, FIG. 10 is a block diagram illustrating a terminal device
configured to implement the method for processing a DRX according to the embodiments of the
present disclosure. The terminal device is intended to represent various types of digital computers,
such as laptop computers, desktop computers, workstations, personal digital assistants, servers,
blade servers, mainframe computers, and other suitable computers. The terminal device may also
represent various types of mobile devices, such as personal digital assistants, cellular phones, smart
phones, wearable devices, and other similar computing devices. The components shown herein,
their connections and relations, and their functions are merely used as examples, which are not
intended to limit the implementation of the disclosure described and/or required herein.

[00161]As illustrated in FIG. 10, the terminal device includes: one or more processors 1001,

amemory 1002, and interfaces configured to connect various components, including a high-speed

22



interface and a low-speed interface. The various components are connected to each other with
different buses, and may be installed on a public main board or installed in other ways as needed.
The processor may process instructions executed in the terminal device, including instructions
stored in or on the memory to display graphical information of the GUI on an external input/output
device (such as a display device coupled to the interface). In other implementations, a plurality of
processors and/or a plurality of buses may be used together with a plurality of memories if
necessary. Similarly, the processor may be connected with a plurality of terminal devices, and each
device provides a part of necessary operations (for example, as a server array, a set of blade servers,
or a multi-processor system). FIG. 10 takes one processor 1001 as an example.

[00162]The memory 1002 is a non-transitory computer-readable storage medium according
to the present disclosure. The memory stores instructions executable by at least one processor, to
cause the at least one processor to perform the method for processing a DRX according to the
present disclosure. The non-transitory computer-readable storage medium of the present disclosure
stores computer instructions, and the computer instructions are configured to perform the method
for processing a DRX according to the present disclosure.

[00163]As a non-transitory computer-readable storage medium, the memory 1002 may be
configured to store non-transitory software programs, non-transitory computer-executable
programs and modules, such as program instructions/modules corresponding to the method for
processing a DRX in the embodiments of the present disclosure. The processor 1001 executes
various functional applications and data processing of the server by running the non-transitory
software programs instructions, and modules stored in the memory 1002, that is, the method for
processing a DRX in the above method embodiments is implemented.

[00164] The memory 1002 may include a program storage area and a data storage area; the
program storage area may store operation systems and application programs needed by at least one
function; and the data storage area may store data created based on the use of a positioning terminal
device, etc. In addition, the memory 1002 may include a high-speed random access memory, and
may also include a non-transitory memory, such as at least one magnetic disk storage device, a
flash memory device, or other non-transitory solid-state storage devices. Optionally, the memory
1002 includes a memory arranged remotely relative to the processor 1001 that may be connected
to the positioning terminal device via a network. The example of the above networks includes but
not limited to the Internet, an enterprise intranet, a local area network, a mobile communication
network and their combination.

[00165]The terminal device configured to perform the method for processing a DRX may
further include an input device 1003 and an output device 1004. The processor 1001, the memory
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1002, the input device 1003, and the output device 1004 may be connected through a bus or in
other ways. FIG. 10 takes connection via a bus as an example.

[00166] The input device 1003 may receive input digital or character information, and
generate a key signal input related to user settings and function control of the positioning terminal
device, such as a touch screen, a keypad, a mouse, a track pad, a touch pad, an indicating rod, one
or more mouse buttons, a trackball, a joystick and other input devices. The output device 1004
may include a display device, an auxiliary lighting device (for example, a LED) and a tactile
feedback device (for example, a vibration motor), etc. The display device may include but not
limited to a liquid crystal display (LCD), a light emitting diode (LED) display and a plasma display.
In some implementations, the display device may be a touch screen.

[00167] Various implementations of the systems and technologies described herein may be
implemented in a digital electronic circuit system, an integrated circuit system, a dedicated
application specific integrated circuit (ASIC), a computer hardware, a firmware, a software, and/or
their combinations. The various implementations may include: being implemented in one or more
computer programs, and the one or more computer programs may be executed and/or interpreted
on a programmable system including at least one programmable processor, and the programmable
processor may be a dedicated or a general-purpose programmable processor that may receive data
and instructions from a storage system, at least one input device, and at least one output device,
and transmit the data and instructions to the storage system, the at least one input device, and the
at least one output device.

[00168] The computer programs (also called as programs, software, software applications, or
codes) include machine instructions of a programmable processor, and may be implemented with
high-level procedures and/or object-oriented programming languages, and/or assembly/machine
languages. As used herein, the terms “a machine-readable medium” and “a computer-readable
medium” refer to any computer program product, device, and/or apparatus configured to provide
machine instructions and/or data for a programmable processor, for example, a magnetic disk, an
optical disk, a memory, a programmable logic device (PLD), including a machine-readable
medium that receive machine instructions as machine-readable signals. The term “a machine-
readable signal” refers to any signal configured to provide machine instructions and/or data for the
programmable processor.

[00169]In order to provide interactions with the user, the systems and technologies described
here may be implemented on a computer which has: a display device for displaying information
to the user (for example, a CRT (cathode ray tube) or a LCD monitor); and a keyboard and a

pointing device (for example, a mouse or a trackball) through which the user may provide inputs

24



to the computer. Other types of devices may further be configured to provide interactions with the
user, for example, the feedbacks provided to the user may be any form of sensory feedbacks (for
example, visual feedbacks, auditory feedbacks, or tactile feedbacks); and inputs from the user may
be received in any form (including an acoustic input, a speech input, or a tactile input).

[00170] The systems and technologies described herein may be implemented in a computing
system including back-end components (for example, as a data server), or a computing system
including middleware components (for example, an application server), or a computing system
including front-end components (for example, a user computer with a graphical user interface
(GUI) or a web browser through which the user may interact with the implementations of the
system and technology described herein), or a computing system including any combination of
such back-end components, middleware components or front-end components. The system
components may be connected to each other through any form or medium of digital data
communication (for example, a communication network). Examples of communication networks
include: a local area network (LAN), a wide area network (WAN), and an internet.

[00171]The computer system may include a client and a server. The client and server are
generally far away from each other and generally interact with each other through a
communication network. The relation between the client and the server is generated by computer
programs that run on the corresponding computer and have a client-server relationship with each
other.

[00172]1t should be understood that, various forms of procedures shown above may be
configured to reorder, add or delete steps. For example, the steps described in the present disclosure
may be executed in parallel, sequentially, or in a different order, as long as the desired result of the
technical solution disclosed in the present disclosure may be achieved, which will not be limited
herein.

[00173] The above specific implementations do not constitute a limitation on the protection
scope of the present disclosure. Those skilled in the art should understand that various
modifications, combinations, sub-combinations and substitutions may be made according to
design needs and other factors. Any modification, equivalent replacement, improvement, etc.,
made within the spirit and principle of the embodiments of the present disclosure shall be included

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

1. A method for processing a discontinuous reception (DRX), performed by a terminal device,
the method comprising:

determining that a transmission time of a downlink hybrid automatic repeat request (HARQ)
process feedback of the terminal device is postponed; and

processing a downlink HARQ timer of the HARQ process feedback based on a first resource
before the transmission time is postponed, and/or,

processing a downlink HARQ timer of the HARQ process feedback based on a second
resource after the transmission time is postponed.

2. The method according to claim 1, wherein a trigger condition that the transmission time of
the downlink HARQ process feedback is postponed comprises any one of:

a transmission time position of the downlink HARQ process feedback being a transmission
time position of a downlink resource configured by a network device;

the terminal device failing to access a channel at the transmission time position of the
downlink HARQ process feedback;

receiving indication information transmitted by a network device, wherein the indication
information is configured to indicate that the transmission time of the downlink HARQ process
feedback is postponed;

the transmission time position of the downlink HARQ process feedback colliding with
transmission of a high-priority signal; or

an uplink transmission power of the terminal device failing to transmit the downlink HARQ
process feedback.

3. The method according to claim 1, wherein processing the downlink HARQ timer of the
HARQ process feedback based on the first resource before the transmission time is postponed
comprises:

starting a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource.

4. The method according to claim 1, wherein processing the downlink HARQ timer of the
HARQ process feedback based on the second resource after the transmission time is postponed
comprises:

starting a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the second resource.

5. The method according to claim 1, wherein processing the downlink HARQ timer of the
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HARQ process feedback based on the first resource before the transmission time is postponed and
the second resource after the transmission time is postponed comprises:

determining a start position of a downlink HARQ retransmission timer corresponding to a
downlink HARQ round trip time (RTT) timer, wherein the downlink HARQ RTT timer is started
at a transmission end position of the first resource; and

comparing the start position of the downlink HARQ retransmission timer with a transmission
position of the second resource, and determining a start position of the downlink HARQ RTT timer
based on a comparison result.

6. The method according to claim 5, wherein comparing the start position of the downlink
HARQ retransmission timer with the transmission position of the second resource, and
determining the start position of the downlink HARQ RTT timer based on the comparison result
comprises:

starting the downlink HARQ RTT timer of the HARQ process feedback behind the
transmission end position of the first resource in response to the start position of the downlink
HARQ retransmission timer being behind the transmission position of the second resource; or,

starting the downlink HARQ RTT timer of the HARQ process feedback behind the
transmission end position of the second resource in response to the start position of the downlink
HARQ retransmission timer preceding or coinciding with the transmission position of the second
resource.

7. The method according to claim 1, wherein processing the downlink HARQ timer of the
HARQ process feedback based on the first resource before the transmission time is postponed and
the second resource after the transmission time is postponed comprises:

starting a downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource; and

restarting the downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource.

8. The method according to claim 1, wherein processing the downlink HARQ timer of the
HARQ process feedback based on the first resource before the transmission time is postponed and
the second resource after the transmission time is postponed comprises:

starting a first downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource;

starting a second downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource;

starting a first downlink HARQ retransmission timer after the first downlink HARQ RTT
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timer expires; and

starting a second downlink HARQ retransmission timer after the second downlink HARQ
RTT timer expires.

9. The method according to claim 1, wherein processing the downlink HARQ timer of the
HARQ process feedback based on the second resource after the transmission time is postponed
comprises:

starting a downlink HARQ retransmission timer of the HARQ process feedback behind a
transmission end position of the second resource.

10. The method according to any one of claims 1 to 9, wherein

a downlink data channel corresponding to the HARQ process feedback is a semi-persistent
scheduling downlink data channel.

11. An apparatus for processing a discontinuous reception (DRX), comprising:

a determining module, configured to determine that a transmission time of a downlink hybrid
automatic repeat request (HARQ) process feedback of the apparatus is postponed; and

a processing module, configured to process a downlink HARQ timer of the HARQ process
feedback based on a first resource before the transmission time is postponed, and/or, process a
downlink HARQ timer of the HARQ process feedback based on a second resource after the
transmission time is postponed.

12. The apparatus according to claim 11, wherein a trigger condition of the transmission time
of the downlink HARQ process feedback being postponed comprises any one of:

a transmission time position of the downlink HARQ process feedback being a transmission
time position of a downlink resource configured by a network device;

the apparatus failing to access a channel at the transmission time position of the downlink
HARQ process feedback;

receiving indication information transmitted by a network device, wherein the indication
information is configured to indicate that the transmission time of the downlink HARQ process
feedback is postponed;

the transmission time position of the downlink HARQ process feedback colliding with
transmission of a high-priority signal; or

an uplink transmission power of the apparatus failing to transmit the downlink HARQ process
feedback.

13. The apparatus according to claim 11, wherein the processing module is specifically
configured to:

start a downlink HARQ round trip time (RTT) timer of the HARQ process feedback behind
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a transmission end position of the first resource.

14. The apparatus according to claim 11, wherein the processing module is specifically
configured to:

start a downlink HARQ round trip time (RTT) timer of the HARQ process feedback behind
a transmission end position of the second resource.

15. The apparatus according to claim 11, wherein the processing module is specifically
configured to:

determine a start position of a downlink HARQ retransmission timer corresponding to a
downlink HARQ round trip time (RTT) timer, wherein the downlink HARQ RTT timer is started
at a transmission end position of the first resource; and

compare the start position of the downlink HARQ retransmission timer with a transmission
position of the second resource, and determining a start position of the downlink HARQ RTT timer
based on a comparison result.

16. The apparatus according to claim 15, wherein the processing module is specifically
configured to:

start the downlink HARQ RTT timer of the HARQ process feedback behind the transmission
end position of the first resource in response to the start position of the downlink HARQ
retransmission timer being behind the transmission position of the second resource; or,

start the downlink HARQ RTT timer of the HARQ process feedback behind the transmission
end position of the second resource in response to the start position of the downlink HARQ
retransmission timer preceding or coinciding with the transmission position of the second resource.

17. The apparatus according to claim 11, wherein the processing module is specifically
configured to:

start the downlink HARQ round trip time (RTT) timer of the HARQ process feedback behind
a transmission end position of the first resource; and

restart the downlink HARQ RTT timer of the HARQ process feedback behind a transmission
end position of the second resource.

18. The apparatus according to claim 11, wherein the processing module is specifically
configured to:

start a first downlink HARQ round trip time (RTT) timer of the HARQ process feedback
behind a transmission end position of the first resource;

start a second downlink HARQ RTT timer of the HARQ process feedback behind a
transmission end position of the second resource;

start a first downlink HARQ retransmission timer after the first downlink HARQ RTT timer
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expires; and

start a second downlink HARQ retransmission timer after the second downlink HARQ RTT
timer expires.

19. The apparatus according to claim 11, wherein the processing module is specifically
configured to:

start a downlink HARQ retransmission timer of the HARQ process feedback behind a
transmission end position of the second resource.

20. The apparatus according to any one of claims 11 to 19, wherein

a downlink data channel corresponding to the HARQ process feedback is a semi-persistent
scheduling downlink data channel.

21. A terminal device, comprising a memory, a processor, a transceiver and a computer
program stored on the memory, wherein when the computer program is executed by the processor,
the method according to any one of claims 1 to 10 is implemented.

22. A computer-readable storage medium storing instructions, wherein when the instructions

are executed, the method according to any one of claims 1 to 10 is caused to be implemented.
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