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Method and Device for Transmitting MAC PDU

Technical Field

The present application relates to the field of communication technology, and in particular,
to a method and device for transmitting a medium access control (MAC) protocol data unit
(PDU).

Background

In order to satisfy the increasingly higher requirement for communication in various
aspects, a fifth generation (5G) New Radio (NR) wireless communication system has been

developed.
A Hybrid Automatic Repeat reQuest (HARQ) mechanism is generally applied in a packet

data transmission system to improve reliability of data transmission. Particularly, a HARQ
process of a MAC layer of a receiving end feeds back an acknowledgement (ACK) to that of a
sending end if a MAC PDU from the sending end is successfully received at the receiving end,
and feeds back a negative acknowledgement (NACK) to that of the sending end if the MAC
PDU is not successfully received, so that a retransmission of the MAC PDU can be performed.

The HARQ mechanism is also applied in the NR communication system, and there is a
need for further improvement in methods for transmitting MAC PDUs by utilizing the HARQ

mechanism in the NR communication system.

Summary

Implementations of the present disclosure provide a method and device for transmitting a
medium access control (MAC) protocol data unit (PDU).

In a first aspect, a method for transmitting a MAC PDU is provided. The method includes:
identifying, by a hybrid automatic repeat request (HARQ) entity , for an uplink grant, a HARQ
process associated with the uplink grant; and obtaining, by the HARQ entity, a MAC PDU to
transmit from a HARQ buffer of the identified HARQ process when at least one of following
conditions is satisfied: a MAC entity of the HARQ entity is configured with priority based
prioritization, the uplink grant is a configured grant, and a previous uplink grant for the HARQ
process was de-prioritized and the MAC PDU had already been obtained for the HARQ process;
the uplink grant is a configured grant, the previous uplink grant for the HARQ process was
de-prioritized and the MAC PDU had already been obtained for the HARQ process; a previous
configured grant for the identified HARQ process was de-prioritized and the MAC PDU
obtained in the HARQ buffer had not been successfully transmitted due to overlapping of a
physical uplink shared channel (PUSCH) duration of the previous uplink grant with a PUSCH
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duration of another uplink grant; or the MAC entity is configured with priority based
prioritization, the previous configured grant for the identified HARQ process was de-prioritized
and the MAC PDU obtained in the HARQ buffer had not been successfully transmitted due to
the overlapping.

In a second aspect, a method for transmitting a MAC PDU is provided. The method
includes: delivering, by a MAC entity, a configured uplink grant and associated HARQ
information to a HARQ entity of the MAC entity when at least one of following conditions is
satisfied: a previous uplink grant delivered to the HARQ entity for a same HARQ process was a
configured uplink grant which was de-prioritized; a MAC PDU obtained in a HARQ buffer of
the HARQ process had not been successfully transmitted due to overlapping of a PUSCH
duration of the previous uplink grant with a PUSCH duration of another uplink grant; the
previous configured grant for the HARQ process was de-prioritized and the MAC PDU
obtained in the HARQ buffer of the HARQ process had not been successfully transmitted due
to the overlapping; the MAC entity is configured with priority based prioritization and the
previous uplink grant delivered to the HARQ entity for the same HARQ process was a
configured uplink grant which was de-prioritized; the MAC entity is configured with priority
based prioritization and the MAC PDU obtained in the HARQ buffer of the HARQ process had
not been successfully transmitted due to the overlapping; or the MAC entity is configured with
priority based prioritization and the previous configured grant for the HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer of the HARQ process had not
been successfully transmitted due to the overlapping; delivering, by the HARQ entity, the
uplink grant and the HARQ information of a transport block (TB) to the HARQ process; and
instructing, by the HARQ entity, the HARQ process to trigger a retransmission.

In a third aspect, a device for transmitting a MAC PDU is provided. The device includes a
HARQ entity configured to: identify, for an uplink grant, a HARQ process associated with the
uplink grant; and obtain a MAC PDU to transmit from a HARQ buffer of the identified HARQ
process when at least one of following conditions is satisfied: a MAC entity of the HARQ entity
is configured with priority based prioritization, the uplink grant is a configured grant, and a
previous uplink grant for the HARQ process was de-prioritized and the MAC PDU had already
been obtained for the HARQ process; the uplink grant is a configured grant, the previous uplink
grant for the HARQ process was de-prioritized and the MAC PDU had already been obtained
for the HARQ process; a previous configured grant for the identified HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer had not been successfully
transmitted due to overlapping of a physical uplink shared channel (PUSCH) duration of the
previous uplink grant with a PUSCH duration of another uplink grant; or the MAC entity is
configured with priority based prioritization, the previous configured grant for the identified
HARQ process was de-prioritized and the MAC PDU obtained in the HARQ buffer had not
been successfully transmitted due to the overlapping.

In a fourth aspect, a device for transmitting a MAC PDU is provided. The device includes
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a MAC entity, and the MAC entity includes a HARQ entity.

The MAC entity is configured to deliver a configured uplink grant and associated HARQ
information to the HARQ entity when at least one of following conditions is satisfied: a
previous uplink grant delivered to the HARQ entity for a same HARQ process was a configured
uplink grant which was de-prioritized; a MAC PDU obtained in a HARQ buffer of the HARQ
process had not been successfully transmitted due to overlapping of a physical uplink shared
channel (PUSCH) duration of the previous uplink grant with a PUSCH duration of another
uplink grant; the previous configured grant for the HARQ process was de-prioritized and the
MAC PDU obtained in the HARQ buffer of the HARQ process had not been successfully
transmitted due to the overlapping; the MAC entity is configured with priority based
prioritization and the previous uplink grant delivered to the HARQ entity for the same HARQ
process was a configured uplink grant which was de-prioritized; the MAC entity is configured
with priority based prioritization and the MAC PDU obtained in the HARQ buffer of the
HARQ process had not been successfully transmitted due to the overlapping; or the MAC entity
is configured with priority based prioritization and the previous configured grant for the HARQ
process was de-prioritized and the MAC PDU obtained in the HARQ buffer of the HARQ

process had not been successfully transmitted due to the overlapping.

The HARQ entity is configured to: deliver the uplink grant and the HARQ information of
a transport block (TB) to the HARQ process; and instruct the HARQ process to trigger a
retransmission.

A better understanding of the nature and advantages of implementations of the present
disclosure may be gained with reference to the following detailed description and the

accompanying drawings.

Brief Description of Drawings
FIG. 1 shows an example of an architecture of a MAC layer.

FIG. 2 shows a flowchart of a method for transmitting a MAC PDU according to an

implementation of the present disclosure.

FIG. 3 shows a flowchart of a method for transmitting a MAC PDU according to an

implementation of the present disclosure.

FIG. 4 shows structure of a device for transmitting a MAC PDU according to an

implementation of the present disclosure.

FIG. 5 shows structure of a device for transmitting a MAC PDU according to an

implementation of the present disclosure.

FIG. 6 shows structure of a terminal device according to an exemplary implementation of

the present disclosure.



10

15

20

25

30

35

WO 2021/098877 PCT/CN2020/130826

Detailed Description

The technical solutions of exemplary implementations of the present disclosure will be
described below with reference to the accompanying drawings. It should be understood that the
exemplary implementations are intended for better understanding of the technical solutions of
the present disclosure, rather than limiting the scope of the application, and skilled artisans
would understand that the exemplary implementations and features herein may be combined

according to actual needs.

The acts shown in the flowchart of the accompanying drawings may be performed at least
in part by a computer system storing a set of computer-executable instructions. In addition,
although a logical sequence is shown in the flowchart, in some cases the acts shown or

described may be performed in a different sequence, or some acts may not be performed at all.

The technical solutions of the implementations of the present disclosure may be applied to
various communication systems, such as a Global System of Mobile communication (GSM)
system, a Code Division Multiple Access (CDMA) system, a Wideband Code Division
Multiple Access (WCDMA) system, a General Packet Radio Service (GPRS) system, a long
term evolution (LTE) system, a LTE Frequency Division Duplex (FDD) system, a LTE Time
Division Duplex (TDD) system, a Universal Mobile Telecommunication System (UMTS)
system, a Worldwide Interoperability for Microwave Access (WiMAX) communication system,

a New Radio (NR) system or fifth-generation (5G) system, or a further communication system.

FIG. 1 shows an example of an architecture of a MAC layer. The MAC layer may include
a HARQ entity, a multiplexing/de-multiplexing entity, a logical channel prioritization entity,
and a control entity. The multiplexing and de-multiplexing entity may be in charge of
composing and decomposing the MAC PDUs and performs (de-)multiplexing of data from
several logical channels into/from one transport channel. When radio resources for a new
transmission are allocated, the logical channel prioritization entity may instruct the multiplexing
and de-multiplexing entity to generate MAC PDUs from MAC service data units (SDUs). The
HARQ entity may perform the transmit HARQ operation and the receive HARQ operation. The
control entity may be responsible for a number of functions such as DRX, resource requests,
alignment of the uplink timing, power headroom reporting, and so on. Logical channels in
upper layers may include Paging Control Channel (PCCH), Broadcast Control Channel
(BCCH), Common Control Channel (CCCH), Dedicated Control Channel (DCCH) and
Dedicated Traffic Channel (DTCH). Transport channels in a lower layer may include Paging
Channel (PCH), Broadcast Channel (BCH), Downlink Shared Channel (DL-SCH), Uplink
Shared Channel (UL-SCH) and Random Access Channel (RACH).

At present, there is a need for support for UE autonomous retransmission in a configured
grant (CG) resource, either as a re-transmission or as a new transmission. For example, in
collision case, the CG is deprioritized/pre-empted by another UL resource with a higher priority.

And UE may do autonomous retransmission for the deprioritized/pre-empted CG. However,



10

15

20

25

30

35

WO 2021/098877 PCT/CN2020/130826

how to implement the autonomous retransmission for CG has not been specified so far.

Autonomous retransmission may be based on a new timer (i.e. timer expiry = HARQ
NACK) on configured grant. The new timer is started when the transport block (TB) is actually
transmitted on the configured grant and stopped upon reception of HARQ feedback, e.g.,
downlink feedback information (DFI), or dynamic grant for the HARQ process. There is also a

need for specifying the condition for starting or restarting the timer.

FIG. 2 shows a flowchart of a method for transmitting a MAC PDU according to an
implementation of the present disclosure. As shown in FIG. 2, the method includes acts
201-202.

In act 201, a HARQ entity identifies, for an uplink grant, a HARQ process associated with
the uplink grant.

In act 202, the HARQ entity obtains a MAC PDU to transmit from a HARQ buffer of the
identified HARQ process when a particular condition(s) is satisfied. Specifically, the HARQ
entity obtains a MAC PDU to transmit from a HARQ buffer of the identified HARQ process
when at least one of following conditions is satisfied: a MAC entity of the HARQ entity is
configured with priority based prioritization, the uplink grant is a configured grant, and a
previous uplink grant for the HARQ process was de-prioritized and the MAC PDU had already
been obtained for the HARQ process; the uplink grant is a configured grant, the previous uplink
grant for the HARQ process was de-prioritized and the MAC PDU had already been obtained
for the HARQ process; a previous configured grant for the identified HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer had not been successfully
transmitted due to overlapping of a physical uplink shared channel (PUSCH) duration of the
previous uplink grant with a PUSCH duration of another uplink grant; or the MAC entity is
configured with priority based prioritization, the previous configured grant for the identified
HARQ process was de-prioritized and the MAC PDU obtained in the HARQ buffer had not

been successfully transmitted due to the overlapping.

In an exemplary implementation, the method may further include: the HARQ entity
obtains an MAC PDU to transmit from a multiplexing and assembly entity, when the MAC
entity is not configured with priority based prioritization, or when the MAC entity is configured
with priority based prioritization and the uplink grant is a prioritized uplink grant.

In an exemplary implementation, the method may further include: after obtaining the
MAC PDU to transmit, the HARQ entity delivers the MAC PDU and the uplink grant and
HARQ information of a TB to the identified HARQ process; and the HARQ entity instructs the
identified HARQ process to trigger a new transmission; wherein when the HARQ process is
configured with a configured grant timer, the configured grant timer is not started or restarted
when at least one of following conditions is satisfied: the MAC entity is configured with
priority based prioritization and the uplink grant is a de-prioritized configured grant; or the
MAC entity is configured with priority based prioritization, the uplink grant is a configured
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uplink grant and the uplink grant is a deprioritized uplink grant.

In an exemplary implementation, the method may further include: after obtaining the
MAC PDU to transmit, the HARQ entity delivers the MAC PDU and the uplink grant and
HARQ information of a TB to the identified HARQ process; the HARQ entity instructs the
identified HARQ process to trigger a new transmission; and when the HARQ process is
configured with a configured grant timer, the HARQ entity starts or restarts the configured
grant timer when the transmission is finished, or when the transmission succeeds, or at the end
of a corresponding PUSCH transmission, or after the end of the corresponding PUSCH
transmission, or in the first symbol after the end of the corresponding PUSCH transmission, or
at the end of a corresponding PUSCH occasion, or when the MAC entity determines that the
transmission is performed, or when the MAC entity determines that the transmission is not
dropped or de-prioritized, or after the end of the corresponding PUSCH occasion.

In an exemplary implementation, the method may further include: the MAC entity
delivers the configured uplink grant and associated HARQ information to the HARQ entity
when at least one of following conditions is satisfied: the previous uplink grant delivered to the
HARQ entity for the same HARQ process was a configured uplink grant which was
de-prioritized; the MAC PDU obtained in the HARQ buffer of the identified HARQ process
had not been successfully transmitted due to the overlapping; the previous configured grant for
the identified HARQ process was de-prioritized and the MAC PDU obtained in the HARQ
buffer of the HARQ process had not been successfully transmitted; the MAC entity is
configured with priority based prioritization and the previous uplink grant delivered to the
HARQ entity for the same HARQ process was a configured uplink grant which was
de-prioritized; the MAC entity is configured with priority based prioritization and the MAC
PDU obtained in the HARQ buffer of the identified HARQ process had not been successfully
transmitted due to the overlapping; or the MAC entity is configured with priority based
prioritization and the previous configured grant for the identified HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer of the HARQ process had not

been successfully transmitted due to the overlapping.

In an exemplary implementation, the method may further include: after obtaining the
MAC PDU to transmit, the HARQ entity delivers the MAC PDU and the uplink grant and
HARQ information of a TB to the identified HARQ process; the HARQ entity instructs the
identified HARQ process to trigger a new transmission; and when the HARQ process is
configured with a configured grant timer, the HARQ entity starts or restarts the configured

grant timer.

In an exemplary implementation, starting or restarting the configured grant timer may
include: starting or restarting the configured grant timer when the transmission is started, or at
the start time of a corresponding PUSCH transmission, or after the start time of the
corresponding PUSCH transmission, or at the first symbol of the corresponding PUSCH

transmission, or after the first symbol of the corresponding PUSCH transmission, or when the
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MAC entity determines that the transmission is performed, or when the transmission is not

dropped or not deprioritized.

FIG. 3 shows a flowchart of a method for transmitting a MAC PDU according to an
implementation of the present disclosure. As shown in FIG. 3, the method includes acts
301-303.

In act 301, A MAC entity delivers a configured uplink grant and associated HARQ
information to a HARQ entity of the MAC entity when at least one of following conditions is
satisfied: a previous uplink grant delivered to the HARQ entity for a same HARQ process was a
configured uplink grant which was de-prioritized; a MAC PDU obtained in a HARQ buffer of
the HARQ process had not been successfully transmitted due to overlapping of a PUSCH
duration of the previous uplink grant with a PUSCH duration of another uplink grant; the
previous configured grant for the HARQ process was de-prioritized and the MAC PDU
obtained in the HARQ buffer of the HARQ process had not been successfully transmitted due
to the overlapping; the MAC entity is configured with priority based prioritization and the
previous uplink grant delivered to the HARQ entity for the same HARQ process was a
configured uplink grant which was de-prioritized; the MAC entity is configured with priority
based prioritization and the MAC PDU obtained in the HARQ buffer of the HARQ process had
not been successfully transmitted due to the overlapping; or the MAC entity is configured with
priority based prioritization and the previous configured grant for the HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer of the HARQ process had not

been successfully transmitted due to the overlapping.

In act 302, the HARQ entity delivers the uplink grant and the HARQ information of a TB
to the HARQ process.

In act 303, the HARQ entity instructs the HARQ process to trigger a retransmission.

In an exemplary implementation, the method may further include: when the HARQ
process is configured with a configured grant timer, the HARQ entity starts or restarts the
configured grant timer when the retransmission is performed, if at least one of following
conditions is satisfied: the MAC entity is configured with priority based prioritization and the
uplink grant is a configured uplink grant; or the MAC entity is configured with priority based
prioritization and the uplink grant is a configured uplink grant, and the previous uplink grant for
the HARQ process is a de-prioritized configured grant.

In an exemplary implementation, the method may further include: the HARQ entity
identifies, for the uplink grant, the HARQ process associated with the uplink grant; and in
response to obtaining a MAC PDU, the HARQ entity delivers the MAC PDU and the uplink
grant and HARQ information of the TB to the identified HARQ process; the HARQ entity
instructs the identified HARQ process to trigger a new transmission; and when the HARQ
process is configured with a configured grant timer, the configured grant timer is started or
restarted when at least one of following conditions is satisfied: the MAC entity is configured
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with priority based prioritization and the uplink grant is a de-prioritized configured grant; or the
MAC entity is configured with priority based prioritization, the uplink grant is a configured

uplink grant and the uplink grant is a deprioritized uplink grant.

In an exemplary implementation, the method may further include: the HARQ entity
identifies, for the uplink grant, the HARQ process associated with the uplink grant; and in
response to obtaining a MAC PDU, the HARQ entity delivers the MAC PDU and the uplink
grant and HARQ information of the TB to the identified HARQ process; the HARQ entity
instructs the identified HARQ process to trigger a new transmission; and when the HARQ
process is configured with a configured grant timer, the configured grant timer is started or
restarted.

In an exemplary implementation, starting or restarting the configured grant timer may
include: starting or restarting the configured grant timer when the transmission is started, or at
the start time of a corresponding PUSCH transmission, or after the start time of the
corresponding PUSCH transmission, or at the first symbol of the corresponding PUSCH
transmission, or after the first symbol of the corresponding PUSCH transmission, or when the
MAC entity determines that the transmission is performed, or when the transmission is not

dropped or not deprioritized.

For further understanding of the technical solutions of the present disclosure, example
implementations are provided below. In particular, one of ordinary skill in the art could
understand that the numerals such as “1>”, “2>” etc. therein are for ease of understanding the
logic of the procedures of the example implementations, but not intended to limit the content of

the procedures in the example implementations.

Example 1: if/assume CG timer is not running

For each uplink grant, the HARQ entity shall:
1> identify the HARQ process associated with this grant, and for each identified HARQ process:

2> if the received grant was not addressed to a Temporary Cell-Radio Network Temporary Identifier
(C-RNTI) on Physical Downlink Control Channel (PDCCH), and the New Data Indicator (NDI)
provided in the associated HARQ information has been toggled compared to the value in the
previous transmission of this TB of this HARQ process; or

2> if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified
process is empty; or

2> if the uplink grant was received in a Random Access Response; or

2> if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this
PDCCH successfully completed the Random Access procedure initiated for beam failure recovery;
or

2> if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial
transmission according to clause 6.1.2.3 of TS 38.214, and if no MAC PDU has been obtained for
this bundle:
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3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random
Access Response; or:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the
C-RNTTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access
procedure initiated for beam failure recovery:

4> obtain the MAC PDU to transmit from the Msg3 buffer.
4> if the uplink grant size does not match with size of the obtained MAC PDU; and

4> if the Random Access procedure was successfully completed upon receiving the uplink
grant:

5> indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying
MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity.

3> else if the MAC entity is configured with priorityBasedPrioritization and this uplink grant
is a configured grant and the previous uplink grant for this HARQ process was
de-prioritized and a MAC PDU had already been obtained for this HARQ process: (there
are also three alternative schemes for this “3>else if” which are listed in the followings:

or

else if this uplink grant is a configured grant and the previous uplink grant for this HARQ process was
de-prioritized and a MAC PDU had already been obtained for this HARQ process;

or

else if the previous configured grant for the identified HARQ process was de-prioritized and a MAC
PDU obtained in this HARQ buffer had not been (successful) transmitted (due to overlapping);

or
else if the MAC entity is configured with priorityBasedPrioritization and the previous configured grant
for the identified HARQ process was de-prioritized and a MAC PDU obtained in this HARQ buffer
had not been (successful) transmitted (due to overlapping);

4> obtain the MAC PDU to transmit from the HARQ buffer of the identified HARQ
process.

3> else:
4> if the MAC entity is not configured with priorityBasedPrioritization; or

4> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is a
prioritized uplink grant:

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3> if a MAC PDU to transmit has been obtained:

4> deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a new transmission;

4> if the MAC entity is configured with priorityBasedPrioritization and the uplink grant is
a de-prioritized configured grant:

or
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if the MAC entity is configured with priorityBasedPrioritization, the uplink grant is a
configured uplink grant and this uplink grant is a deprioritized uplink grant:

5> Not start or restart the configuredGrantTimer, if configured, for the corresponding
HARQ process.

4> if the uplink grant is addressed to Configured Scheduling RNTI (CS-RNTI); or
4> if the uplink grant is a configured uplink grant; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

3> else:
4> flush the HARQ buffer of the identified HARQ process.
2> else (i.e. retransmission):

3> if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of
the identified process is empty; or

3> if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3> if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of
the uplink grant overlaps with a PUSCH duration of another uplink grant received on the
PDCCH or in a Random Access Response for this Serving Cell; or

3> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is not a
prioritized uplink grant:

4> ignore the uplink grant.
3> else:

4> deliver the uplink grant and the HARQ information (redundancy version) of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a retransmission;
4> if the uplink grant is addressed to CS-RNTI; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

When determining if NDI has been toggled compared to the value in the previous

transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its
Temporary C-RNTL

Example 2: if/assume CG timer is not running

For each uplink grant, the HARQ entity shall:

1> identify the HARQ process associated with this grant, and for each identified HARQ process:

10
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2> if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided
in the associated HARQ information has been toggled compared to the value in the previous
transmission of this TB of this HARQ process; or

2> if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified
process is empty; or

2> if the uplink grant was received in a Random Access Response; or

2> if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this
PDCCH successfully completed the Random Access procedure initiated for beam failure recovery;
or

2> if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial
transmission according to clause 6.1.2.3 of TS 38.214, and if no MAC PDU has been obtained for
this bundle:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random
Access Response; or:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the
C-RNTTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access
procedure initiated for beam failure recovery:

4> obtain the MAC PDU to transmit from the Msg3 buffer.
4> if the uplink grant size does not match with size of the obtained MAC PDU; and

4> if the Random Access procedure was successfully completed upon receiving the uplink
grant:

5> indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying
MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity.

3> else if the MAC entity is configured with priorityBasedPrioritization and this uplink grant
is a configured grant and the previous uplink grant for this HARQ process was
de-prioritized and a MAC PDU had already been obtained for this HARQ process:(there
are also three alternative schemes for this “3>else if” which are listed in the followings:

or

else if this uplink grant is a configured grant and the previous uplink grant for this HARQ process was
de-prioritized and a MAC PDU had already been obtained for this HARQ process;

or

else if the previous configured grant for the identified HARQ process was de-prioritized and a MAC
PDU obtained in this HARQ buffer had not been (successful) transmitted (due to overlapping);

or
else if the MAC entity is configured with priorityBasedPrioritization and the previous configured grant
for the identified HARQ process was de-prioritized and a MAC PDU obtained in this HARQ buffer
had not been (successful) transmitted (due to overlapping);

4> obtain the MAC PDU to transmit from the HARQ buffer of the identified HARQ
process.

3> else:

4> if the MAC entity is not configured with priorityBasedPrioritization; or

11
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4> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is a
prioritized uplink grant:

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3> if a MAC PDU to transmit has been obtained:

4> deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a new transmission;
4> if the uplink grant is addressed to CS-RNTI; or
4> if the uplink grant is a configured uplink grant; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is finished;

or
when the transmission succeed;
or
at the end of the corresponding PUSCH transmission;
or
after the end of the corresponding PUSCH transmission;
or
in the first symbol after the end of the corresponding PUSCH transmission;
or
at the end of the corresponding PUSCH occasion;
or
when the transmission is performed (as MAC considered);
or
when the transmission is not dropped or deprioritized(as MAC considered);
or
after the end of the corresponding PUSCH occasion.
(the above description with bold characters can be a note or additional condition)
3> else:
4> flush the HARQ buffer of the identified HARQ process.
2> else (i.e. retransmission):

3> if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of
the identified process is empty; or
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3> if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3> if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of
the uplink grant overlaps with a PUSCH duration of another uplink grant received on the
PDCCH or in a Random Access Response for this Serving Cell; or

3> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is not a
prioritized uplink grant:

4> ignore the uplink grant.
3> else:

4> deliver the uplink grant and the HARQ information (redundancy version) of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a retransmission;
4> if the uplink grant is addressed to CS-RNTI; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

When determining if NDI has been toggled compared to the value in the previous

transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its
Temporary C-RNTL

Example 3: if/assume CG timer is running

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

or

or

1> if the MAC entity is configured with priorityBasedPrioritization; or

1> if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an
uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

2> set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2> if the configuredGrantTimer for the corresponding HARQ process is not running; or
2> if A:

3> consider the NDI bit for the corresponding HARQ process to have been toggled;

3> deliver the configured uplink grant and the associated HARQ information to the HARQ entity.

the previous uplink grant delivered to the HARQ entity for the same HARQ process was a
configured uplink grant which was de-prioritized (i.e. retransmission on configured grant);

a MAC PDU obtained in the identified HARQ buffer had not been (successful) transmitted (due to
overlapping);
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- the previous configured grant for the identified HARQ process was de-prioritized and a MAC
PDU obtained in this HARQ buffer had not been (successful) transmitted (due to overlapping);

or

- the MAC entity is configured with priorityBasedPrioritization and the previous uplink grant
delivered to the HARQ entity for the same HARQ process was a configured uplink grant which
was de-prioritized (i.e. retransmission on configured grant);

or

- the MAC entity is configured with priorityBasedPrioritization and a MAC PDU obtained in the
identified HARQ buffer had not been (successful) transmitted (due to overlapping);

or

- the MAC entity is configured with priorityBasedPrioritization and the previous configured grant
for the identified HARQ process was de-prioritized and a MAC PDU obtained in this HARQ
buffer had not been (successful) transmitted (due to overlapping);

(All the above options can be additional with the configuredGrantTimer for the corresponding HARQ

process is running)

For each uplink grant, the HARQ entity shall:
1> identify the HARQ process associated with this grant, and for each identified HARQ process:

2> if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided
in the associated HARQ information has been toggled compared to the value in the previous
transmission of this TB of this HARQ process; or

2> if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified
process is empty; or

2> if the uplink grant was received in a Random Access Response; or

2> if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this
PDCCH successfully completed the Random Access procedure initiated for beam failure recovery;
or

2> if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial
transmission according to clause 6.1.2.3 of TS 38.214, and if no MAC PDU has been obtained for
this bundle:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random
Access Response; or:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the
C-RNTTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access
procedure initiated for beam failure recovery:

4> obtain the MAC PDU to transmit from the Msg3 buffer.
4> if the uplink grant size does not match with size of the obtained MAC PDU; and

4> if the Random Access procedure was successfully completed upon receiving the uplink
grant:

5> indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying
MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;
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5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity.

3> else if the MAC entity is configured with priorityBasedPrioritization and this uplink grant
is a configured grant and the previous uplink grant for this HARQ process was
de-prioritized and a MAC PDU had already been obtained for this HARQ process:(there
are also three alternative schemes for this “3>else if” which are listed in the followings:

or

else if this uplink grant is a configured grant and the previous uplink grant for this HARQ process was
de-prioritized and a MAC PDU had already been obtained for this HARQ process;

or

else if the previous configured grant for the identified HARQ process was de-prioritized and a MAC
PDU obtained in this HARQ buffer had not been (successful) transmitted (due to overlapping);

or
else if the MAC entity is configured with priorityBasedPrioritization and the previous configured grant
for the identified HARQ process was de-prioritized and a MAC PDU obtained in this HARQ buffer
had not been (successful) transmitted (due to overlapping);

4> obtain the MAC PDU to transmit from the HARQ buffer of the identified HARQ
process.

3> else:
4> if the MAC entity is not configured with priorityBasedPrioritization; or

4> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is a
prioritized uplink grant:

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3> if a MAC PDU to transmit has been obtained:

4> deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a new transmission;
4> if the uplink grant is addressed to CS-RNTI; or
4> if the uplink grant is a configured uplink grant; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is started;

or
at or after the start time of the corresponding PUSCH transmission;
or

at the first symbol of the corresponding PUSCH transmission;

or

after the first symbol of the corresponding PUSCH transmission;
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or
when the transmission is performed (as MAC assumed or as MAC considered);
or

when the transmission is not dropped or not deprioritized;

or

with no condition. (the above description can be a note or additional condition)

3> else:
4> flush the HARQ buffer of the identified HARQ process.
2> else (i.e. retransmission):

3> if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of
the identified process is empty; or

3> if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3> if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of
the uplink grant overlaps with a PUSCH duration of another uplink grant received on the
PDCCH or in a Random Access Response for this Serving Cell; or

3> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is not a
prioritized uplink grant:

4> ignore the uplink grant.
3> else:

4> deliver the uplink grant and the HARQ information (redundancy version) of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a retransmission;
4> if the uplink grant is addressed to CS-RNTI; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

When determining if NDI has been toggled compared to the value in the previous

transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its
Temporary C-RNTL

Example 4: if/assume CG timer is running

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

1> if the MAC entity is configured with priorityBasedPrioritization; or

1> if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an
uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:
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or

or

or

or

or

2> set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2> if the configuredGrantTimer for the corresponding HARQ process is not running:

3> consider the NDI bit for the corresponding HARQ process to have been toggled;

3> deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2> else if A:

3> deliver the configured uplink grant and the associated HARQ information to the HARQ
entity.

the previous uplink grant delivered to the HARQ entity for the same HARQ process was a
configured uplink grant which was de-prioritized (i.e. retransmission on configured grant);

a MAC PDU obtained in the identified HARQ buffer had not been (successful) transmitted (due to
overlapping);

the previous configured grant for the identified HARQ process was de-prioritized and a MAC
PDU obtained in this HARQ buffer had not been (successful) transmitted (due to overlapping);

the MAC entity is configured with priorityBasedPrioritization and the previous uplink grant
delivered to the HARQ entity for the same HARQ process was a configured uplink grant which
was de-prioritized (i.e. retransmission on configured grant);

the MAC entity is configured with priorityBasedPrioritization and a MAC PDU obtained in the
identified HARQ buffer had not been (successful) transmitted (due to overlapping);

the MAC entity is configured with priorityBasedPrioritization and the previous configured grant
for the identified HARQ process was de-prioritized and a MAC PDU obtained in this HARQ
buffer had not been (successful) transmitted (due to overlapping);

(All the above options can be additional with the configuredGrantTimer for the corresponding HARQ

process is running)

For each uplink grant, the HARQ entity shall:

1> identify the HARQ process associated with this grant, and for each identified HARQ process:

2> if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided
in the associated HARQ information has been toggled compared to the value in the previous
transmission of this TB of this HARQ process; or

2> if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified
process is empty; or

2> if the uplink grant was received in a Random Access Response; or
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2> if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this
PDCCH successfully completed the Random Access procedure initiated for beam failure recovery;
or

2> if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial
transmission according to clause 6.1.2.3 of TS 38.214, and if no MAC PDU has been obtained for
this bundle:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random
Access Response; or:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the
C-RNTlI in ra-ResponseWindow and this PDCCH successfully completed the Random Access
procedure initiated for beam failure recovery:

4> obtain the MAC PDU to transmit from the Msg3 buffer.
4> if the uplink grant size does not match with size of the obtained MAC PDU; and

4> if the Random Access procedure was successfully completed upon receiving the uplink
grant:

5> indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying
MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3> else:
4> if the MAC entity is not configured with priorityBasedPrioritization; or

4> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is a
prioritized uplink grant:

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3> if a MAC PDU to transmit has been obtained:

4> deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a new transmission;
4> if the uplink grant is addressed to CS-RNTI; or
4> if the uplink grant is a configured uplink grant; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is started;

or
at or after the start time of the corresponding PUSCH transmission;
or

at the first symbol of the corresponding PUSCH transmission;

or
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after the first symbol of the corresponding PUSCH transmission;
or
when the transmission is performed (as MAC assumed or as MAC considered);
or
when the transmission is not dropped or not deprioritized;
or
with no condition. (the above description can be a note or additional condition)
3> else:
4> flush the HARQ buffer of the identified HARQ process.
2> else (i.e. retransmission):

3> if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of
the identified process is empty; or

3> if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3> if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of
the uplink grant overlaps with a PUSCH duration of another uplink grant received on the
PDCCH or in a Random Access Response for this Serving Cell; or

3> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is not a
prioritized uplink grant:

4> ignore the uplink grant.
3> else:

4> deliver the uplink grant and the HARQ information (redundancy version) of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a retransmission;
4> if the uplink grant is addressed to CS-RNTI; or

4> if the MAC entity is configured with priorityBasedPrioritization and the uplink grant
is a configured uplink grant;

or

if the MAC entity is configured with priorityBasedPrioritization and the uplink grant is a
configured uplink grant, and the previous uplink grant for the identified HARQ
process is de-prioritized CG; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

When determining if NDI has been toggled compared to the value in the previous
transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its
Temporary C-RNTL
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Example 5: if/assume CG timer is running

For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:

or

or

or

or

or

1> if the MAC entity is configured with priorityBasedPrioritization; or

1> if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an
uplink grant received on the PDCCH or in a Random Access Response for this Serving Cell:

2> set the HARQ Process ID to the HARQ Process 1D associated with this PUSCH duration;
2> if the configuredGrantTimer for the corresponding HARQ process is not running:

3> consider the NDI bit for the corresponding HARQ process to have been toggled;

3> deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
2> else if A:

3> deliver the configured uplink grant and the associated HARQ information to the HARQ
entity.

the previous uplink grant delivered to the HARQ entity for the same HARQ process was a
configured uplink grant which was de-prioritized (i.e. retransmission on configured grant);

a MAC PDU obtained in the identified HARQ buffer had not been (successful) transmitted (due to
overlapping);

the previous configured grant for the identified HARQ process was de-prioritized and a MAC
PDU obtained in this HARQ buffer had not been (successful) transmitted (due to overlapping);

the MAC entity is configured with priorityBasedPrioritization and the previous uplink grant
delivered to the HARQ entity for the same HARQ process was a configured uplink grant which
was de-prioritized (i.e. retransmission on configured grant);

the MAC entity is configured with priorityBasedPrioritization and a MAC PDU obtained in the
identified HARQ buffer had not been (successful) transmitted (due to overlapping);

the MAC entity is configured with priorityBasedPrioritization and the previous configured grant
for the identified HARQ process was de-prioritized and a MAC PDU obtained in this HARQ
buffer had not been (successful) transmitted (due to overlapping);

(All the above options can be additional with the configuredGrantTimer for the corresponding HARQ

process is running)

For each uplink grant, the HARQ entity shall:

1> identify the HARQ process associated with this grant, and for each identified HARQ process:
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2> if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided
in the associated HARQ information has been toggled compared to the value in the previous
transmission of this TB of this HARQ process; or

2> if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified
process is empty; or

2> if the uplink grant was received in a Random Access Response; or

2> if the uplink grant was received on PDCCH for the C-RNTI in ra-ResponseWindow and this
PDCCH successfully completed the Random Access procedure initiated for beam failure recovery;
or

2> if the uplink grant is part of a bundle of the configured uplink grant, and may be used for initial
transmission according to clause 6.1.2.3 of TS 38.214, and if no MAC PDU has been obtained for
this bundle:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received in a Random
Access Response; or:

3> if there is a MAC PDU in the Msg3 buffer and the uplink grant was received on PDCCH for the
C-RNTTI in ra-ResponseWindow and this PDCCH successfully completed the Random Access
procedure initiated for beam failure recovery:

4> obtain the MAC PDU to transmit from the Msg3 buffer.
4> if the uplink grant size does not match with size of the obtained MAC PDU; and

4> if the Random Access procedure was successfully completed upon receiving the uplink
grant:

5> indicate to the Multiplexing and assembly entity to include MAC subPDU(s) carrying
MAC SDU from the obtained MAC PDU in the subsequent uplink transmission;

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity.
3> else:
4> if the MAC entity is not configured with priorityBasedPrioritization; or

4> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is a
prioritized uplink grant:

5> obtain the MAC PDU to transmit from the Multiplexing and assembly entity, if any;
3> if a MAC PDU to transmit has been obtained:

4> deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a new transmission;

4> if the MAC entity is configured with priorityBasedPrioritization and the uplink grant is
a de-prioritized configured grant:

or

if the MAC entity is configured with priorityBasedPrioritization, the uplink grant is a
configured uplink grant and this uplink grant is a deprioritized uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding
HARQ process.
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4> if the uplink grant is addressed to CS-RNTI; or
4> if the uplink grant is a configured uplink grant; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

3> else:

4> flush the HARQ buffer of the identified HARQ process.
2> else (i.e. retransmission):

3> if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of
the identified process is empty; or

3> if the uplink grant is part of a bundle and if no MAC PDU has been obtained for this bundle; or

3> if the uplink grant is part of a bundle of the configured uplink grant, and the PUSCH duration of
the uplink grant overlaps with a PUSCH duration of another uplink grant received on the
PDCCH or in a Random Access Response for this Serving Cell; or

3> if the MAC entity is configured with priorityBasedPrioritization and this uplink grant is not a
prioritized uplink grant:

4> ignore the uplink grant.
3> else:

4> deliver the uplink grant and the HARQ information (redundancy version) of the TB to the
identified HARQ process;

4> instruct the identified HARQ process to trigger a retransmission;
4> if the uplink grant is addressed to CS-RNTI; or

4> if the MAC entity is configured with priorityBasedPrioritization and the uplink grant
is a configured uplink grant;

or

if the MAC entity is configured with priorityBasedPrioritization and the uplink grant is a
configured uplink grant, and the previous uplink grant for the identified HARQ
process is de-prioritized CG; or

4> if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured
for a configured uplink grant:

5> start or restart the configuredGrantTimer, if configured, for the corresponding HARQ
process when the transmission is performed.

When determining if NDI has been toggled compared to the value in the previous
transmission the MAC entity shall ignore NDI received in all uplink grants on PDCCH for its
Temporary C-RNTL

FIG. 4 shows structure of a device 400 for transmitting a MAC PDU according to an
implementation of the present disclosure. As shown in FIG. 4, the device 400 includes a HARQ
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entity 410 configured to: identify, for an uplink grant, a HARQ process associated with the
uplink grant; and obtain a MAC PDU to transmit from a HARQ buffer of the identified HARQ
process when at least one of following conditions is satisfied: a MAC entity of the HARQ entity
410 is configured with priority based prioritization, the uplink grant is a configured grant, and a
previous uplink grant for the HARQ process was de-prioritized and the MAC PDU had already
been obtained for the HARQ process; the uplink grant is a configured grant, the previous uplink
grant for the HARQ process was de-prioritized and the MAC PDU had already been obtained
for the HARQ process; a previous configured grant for the identified HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer had not been successfully
transmitted due to overlapping of a PUSCH duration of the previous uplink grant with a
PUSCH duration of another uplink grant; or the MAC entity is configured with priority based
prioritization, the previous configured grant for the identified HARQ process was de-prioritized
and the MAC PDU obtained in the HARQ buffer had not been successfully transmitted due to
the overlapping.

In an exemplary implementation, the HARQ entity 410 may be further configured to:
obtain an MAC PDU to transmit from a multiplexing and assembly entity, when the MAC
entity is not configured with priority based prioritization, or when the MAC entity is configured
with priority based prioritization and the uplink grant is a prioritized uplink grant.

In an exemplary implementation, the HARQ entity 410 may be further configured to: after
obtaining the MAC PDU to transmit, deliver the MAC PDU and the uplink grant and HARQ
information of a TB to the identified HARQ process; and instruct the identified HARQ process
to trigger a new transmission; wherein when the HARQ process is configured with a configured
grant timer, the configured grant timer is not started or restarted when at least one of following
conditions is satisfied: the MAC entity is configured with priority based prioritization and the
uplink grant is a de-prioritized configured grant; or the MAC entity is configured with priority
based prioritization, the uplink grant is a configured uplink grant and the uplink grant is a
deprioritized uplink grant.

In an exemplary implementation, the HARQ entity 410 may be further configured to: after
obtaining the MAC PDU to transmit, deliver the MAC PDU and the uplink grant and HARQ
information of a TB to the identified HARQ process; instruct the identified HARQ process to
trigger a new transmission; and when the HARQ process is configured with a configured grant
timer, start or restart the configured grant timer when the transmission is finished, or when the
transmission succeeds, or at the end of a corresponding PUSCH transmission, or after the end
of the corresponding PUSCH (ransmission, or in the first symbol after the end of the
corresponding PUSCH transmission, or at the end of a corresponding PUSCH occasion, or
when the MAC entity determines that the transmission is performed, or when the MAC entity
determines that the transmission is not dropped or de-prioritized, or after the end of the

corresponding PUSCH occasion.

In an exemplary implementation, the HARQ entity 410 may be further configured to:
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deliver the configured uplink grant and associated HARQ information to the HARQ entity 410
when at least one of following conditions is satisfied: the previous uplink grant delivered to the
HARQ entity for the same HARQ process was a configured uplink grant which was
de-prioritized; the MAC PDU obtained in the HARQ buffer of the identified HARQ process
had not been successfully transmitted due to the overlapping; the previous configured grant for
the identified HARQ process was de-prioritized and the MAC PDU obtained in the HARQ
buffer of the HARQ process had not been successfully transmitted; the MAC entity is
configured with priority based prioritization and the previous uplink grant delivered to the
HARQ entity 410 for the same HARQ process was a configured uplink grant which was
de-prioritized; the MAC entity is configured with priority based prioritization and the MAC
PDU obtained in the HARQ buffer of the identified HARQ process had not been successfully
transmitted due to the overlapping; or the MAC entity is configured with priority based
prioritization and the previous configured grant for the identified HARQ process was
de-prioritized and the MAC PDU obtained in the HARQ buffer of the HARQ process had not
been successfully transmitted due to the overlapping.

In an exemplary implementation, the HARQ entity 410 may be further configured to: after
obtaining the MAC PDU to transmit, deliver the MAC PDU and the uplink grant and HARQ
information of a TB to the identified HARQ process; instruct the identified HARQ process to
trigger a new transmission; and when the HARQ process is configured with a configured grant

timer, start or restart the configured grant timer.

In an exemplary implementation, the HARQ entity 410 may be configured to start or
restart the configured grant timer when the transmission is started, or at the start time of a
corresponding PUSCH transmission, or after the start time of the corresponding PUSCH
transmission, or at the first symbol of the corresponding PUSCH transmission, or after the first
symbol of the corresponding PUSCH transmission, or when the MAC entity determines that the

transmission is performed, or when the transmission is not dropped or not deprioritized.

FIG. 5 shows structure of a device 500 for transmitting a MAC PDU according to an
implementation of the present disclosure. As shown in FIG. 5, the device 500 includes a MAC
entity 510, and the MAC entity 510 includes a HARQ entity 520.

The MAC entity 510 is configured to deliver a configured uplink grant and associated
HARQ information to the HARQ entity 520 when at least one of following conditions is
satisfied: a previous uplink grant delivered to the HARQ entity 520 for a same HARQ process
was a configured uplink grant which was de-prioritized; a MAC PDU obtained in a HARQ
buffer of the HARQ process had not been successfully transmitted due to overlapping of a
PUSCH duration of the previous uplink grant with a PUSCH duration of another uplink grant;
the previous configured grant for the HARQ process was de-prioritized and the MAC PDU
obtained in the HARQ buffer of the HARQ process had not been successfully transmitted due
to the overlapping; the MAC entity 510 is configured with priority based prioritization and the
previous uplink grant delivered to the HARQ entity 520 for the same HARQ process was a
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configured uplink grant which was de-prioritized; the MAC entity 510 is configured with
priority based prioritization and the MAC PDU obtained in the HARQ buffer of the HARQ
process had not been successfully transmitted due to the overlapping; or the MAC entity 510 is
configured with priority based prioritization and the previous configured grant for the HARQ
process was de-prioritized and the MAC PDU obtained in the HARQ buffer of the HARQ

process had not been successfully transmitted due to the overlapping.

The HARQ entity 520 is configured to: deliver the uplink grant and the HARQ
information of a transport block (TB) to the HARQ process; and instruct the HARQ process to

trigger a retransmission.

In an exemplary implementation, the HARQ entity 520 may be further configured to:
when the HARQ process is configured with a configured grant timer, start or restart the
configured grant timer when the retransmission is performed, if at least one of following
conditions is satisfied: the MAC entity 510 is configured with priority based prioritization and
the uplink grant is a configured uplink grant; or the MAC entity 510 is configured with priority
based prioritization and the uplink grant is a configured uplink grant, and the previous uplink

grant for the HARQ process is a de-prioritized configured grant.

In an exemplary implementation, the HARQ entity 520 may be further configured to:
identify, for the uplink grant, the HARQ process associated with the uplink grant; and in
response to obtaining a MAC PDU, deliver the MAC PDU and the uplink grant and HARQ
information of the TB to the identified HARQ process; instruct the identified HARQ process to
trigger a new transmission; and when the HARQ process is configured with a configured grant
timer, start or restart the configured grant timer when at least one of following conditions is
satisfied: the MAC entity 510 is configured with priority based prioritization and the uplink
grant is a de-prioritized configured grant; or the MAC entity 510 is configured with priority
based prioritization, the uplink grant is a configured uplink grant and the uplink grant is a
deprioritized uplink grant.

In an exemplary implementation, the HARQ entity 520 may be further configured to:
identify, for the uplink grant, the HARQ process associated with the uplink grant; and in
response to obtaining a MAC PDU, deliver the MAC PDU and the uplink grant and HARQ
information of the TB to the identified HARQ process; instruct the identified HARQ process to
trigger a new transmission; and when the HARQ process is configured with a configured grant

timer, start or restart the configured grant timer.

In an exemplary implementation, the HARQ entity 520 may be configured to start or
restart the configured grant timer when the transmission is started, or at the start time of a
corresponding PUSCH transmission, or after the start time of the corresponding PUSCH
transmission, or at the first symbol of the corresponding PUSCH transmission, or after the first
symbol of the corresponding PUSCH transmission, or when the MAC entity 510 determines
that the transmission is performed, or when the transmission is not dropped or not deprioritized.
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One of ordinary skill in the art should understand that the device for transmitting a MAC
PDU as described above in conjunction with FIG. 4 or FIG. 5 may be embodied in a terminal
device. The terminal device herein may refer to user equipment (UE), an access terminal, a
subscriber unit, a subscriber station, a mobile station, a rover station, a remote station, a remote
terminal, a mobile device, a user terminal, a terminal, a wireless communication device, a user
agent, or a user device. The access terminal may be a cellular phone, a cordless phone, a session
initiation protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital assistant
(PDA), a handheld device with a wireless communication function, a computing device or other
processing devices connected to a wireless modem, an on-board device, a wearable device, a
terminal device in a 5G network, or a terminal device in an evolved public land mobile network
(PLMN), etc.

FIG. 6 shows structure of a terminal device 600 according to an exemplary
implementation of the present disclosure. As shown in FIG. 6, the terminal device 600 may
include a memory 610, a transceiver 620, and a processor 630. The memory 610 may be
configured to store data and/or information. The memory 610 may be further configured to
store instructions executable by the processor 630, and the processor 630 may be configured to
execute the instructions stored in the memory 610 to control the transceiver 620 to receive
and/or send signals. The terminal device 600 may further include a bus system 640, which may
be configured to connect the components, such as the memory 610, the transceiver 620, and the
processor 630, of the terminal device 600.

Herein, it should be understood that the memory 610 may include a read only memory
and a random access memory, and may provide instructions and data to the processor 630. A
portion of the memory 610 may further include a non-volatile random access memory. For

example, the memory 610 may further store device type information and/or other information.

The processor 630 may be a central processing unit (CPU) or other general-purpose
processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC), an
off-the-shelf programmable gate array (FPGA) or other programmable logic device, a discrete
gate or a transistor logic device, or a discrete hardware component, etc. The general-purpose

processor may be a microprocessor or any conventional processor.

The bus system 640 may include, in addition to a data bus, a power bus, a control bus, a
status signal bus, etc. However, for the sake of clarity, various buses are illustrated as the bus
system 640 in FIG. 6.

The various acts of the exemplary implementations relating to the method for transmitting
a MAC PDU as shown FIG. 2 or FIG. 3 may be implemented by instructions of software or
integrated logic circuits of hardware or combination of software and hardware. The software
modules may be located in a typical storage medium in the art such as a random access memory,
a flash memory, a read-only memory, a programmable read-only memory, an electrically
erasable programmable memory, a register, etc. The storage medium may be located in the

memory 610, and the processor 630 may read and execute the instructions stored in the storage
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medium to implement the acts of the method.

Further, an implementation of the present disclosure provides a computer readable storage
medium. The computer readable storage medium may store instructions that are executable by a
computer or processor to implement any of the aforementioned method for transmitting a MAC

PDU and/or any exemplary implementation thereof.

It should be understood that in various implementations of the present disclosure, the term
"and/or" is used to describe an association relationship between associated objects, indicating
that there may be three relationships, for example, a and/or b may indicate three situations: A
alone, A and B, and B alone. In addition, the symbol "/" in the present disclosure generally

indicates that objects of the former and the latter connected by "/" has an "or" relationship.

What are described above are merely exemplary implementations of the present disclosure.
Although the exemplary implementations have been described in considerable detail above,
numerous variations and modifications will become apparent to those skilled in the art once the
above disclosure is fully appreciated. It is intended that the following claims be interpreted to
embrace all such variations and modifications.
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What is claimed is:

1. A method for transmitting a medium access control (MAC) protocol data unit (PDU),
comprising:

identifying, by a hybrid automatic repeat request (HARQ) entity, for an uplink grant, a
HARQ process associated with the uplink grant; and

obtaining, by the HARQ entity, a MAC PDU to transmit from a HARQ buffer of the
identified HARQ process when a following condition is satisfied:

a MAC entity of the HARQ entity is configured with priority based prioritization,
the uplink grant is a configured grant, and a previous uplink grant for the HARQ process
was de-prioritized and the MAC PDU had already been obtained for the HARQ process;

wherein the method further comprises:

after obtaining the MAC PDU to transmit, delivering, by the HARQ entity, the MAC
PDU and the uplink grant and HARQ information of a transport block (TB) to the identified
HARQ process; and

instructing, by the HARQ entity, the identified HARQ process to trigger a new
transmission;

wherein when the HARQ process is configured with a configured grant timer, the
configured grant timer is not started or restarted when a following condition is satisfied:

the MAC entity is configured with priority based prioritization and the uplink
grant is a de-prioritized configured grant.

2. The method of claim 1, further comprising:

delivering, by the MAC entity, the configured uplink grant and associated HARQ
information to the HARQ entity when at least one of following conditions is satisfied:

the previous uplink grant delivered to the HARQ entity for the same HARQ
process was a configured uplink grant which was de-prioritized,;

the previous configured grant for the identified HARQ process was de-prioritized
and the MAC PDU obtained in the HARQ buffer of the HARQ process had not been
successfully transmitted.

3. The method of claim 2, further comprising:
starting or restarting, by the HARQ entity, the configured grant timer.

4. The method of claim 3, wherein starting or restarting the configured grant timer
comprises:

starting or restarting the configured grant timer when the MAC entity determines that the
transmission is performed.

5. A device for transmitting a medium access control (MAC) protocol data unit (PDU),
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comprising a hybrid automatic repeat request (HARQ) entity configured to:
identify, for an uplink grant, a HARQ process associated with the uplink grant; and

obtain a MAC PDU to transmit from a HARQ buffer of the identified HARQ process
when a following condition is satisfied:

a MAC entity of the HARQ entity is configured with priority based prioritization,
the uplink grant is a configured grant, and a previous uplink grant for the HARQ process
was de-prioritized and the MAC PDU had already been obtained for the HARQ process;

wherein the HARQ entity is further configured to:

after obtaining the MAC PDU to transmit, deliver the MAC PDU and the uplink grant and
HARQ information of a transport block (TB) to the identified HARQ process; and

instruct the identified HARQ process to trigger a new transmission;

wherein when the HARQ process is configured with a configured grant timer, the
configured grant timer is not started or restarted when a following condition is satisfied:

the MAC entity is configured with priority based prioritization and the uplink
grant is a de-prioritized configured grant.

6. The device of claim 5, wherein the MAC entity of the HARQ entity is configured to:

deliver the configured uplink grant and associated HARQ information to the HARQ entity
when at least one of following conditions is satisfied:

the previous uplink grant delivered to the HARQ entity for the same HARQ
process was a configured uplink grant which was de-prioritized,;

the previous configured grant for the identified HARQ process was de-prioritized
and the MAC PDU obtained in the HARQ buffer of the HARQ process had not been
successfully transmitted.

7. The device of claim 6, wherein the HARQ entity is further configured to start or restart
the configured grant timer.

8. The device of claim 7, wherein the HARQ entity is configured to start or restart the
configured grant timer when the MAC entity determines that the transmission is performed.
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