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1.	Introduction
This document discusses flushing HARQ buffers for MBS broadcast at MAC reset and TAT expiry. Flushing HARQ buffers for MBS broadcast was discussed in R2-119e meeting. It is kept as FFS according to the following agreement.
	FFS whether any changes are needed for the HARQ buffer flushing of MBS broadcast at MAC reset/TAT expiry.



2.	Discussion
In the current MAC specification for MAC reset, the MAC entity flushes the soft buffers for all DL HARQ processes, except for the DL HARQ process being used for MBS broadcast as highlighted in yellow below.
	5.12	MAC Reset
…
1>	if upper layers indicate SCG deactivation and bfd-and-RLM with value true is configured for the deactivated SCG:
2>	stop (if running) all timers except beamFailureDetectionTimer associated with PSCell and timeAlignmentTimers.
1>	else:
2>	stop (if running) all timers, except MBS broadcast DRX timers;
2>	consider all timeAlignmentTimers, inactivePosSRS-TimeAlignmentTimer, and cg-SDT-TimeAlignmentTimer, if configured, as expired and perform the corresponding actions in clause 5.2;
…
1>	flush the soft buffers for all DL HARQ processes, except for the DL HARQ process being used for MBS broadcast;
1>	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
…


The MAC entity flushes the soft buffers for all DL HARQ processes at MAC reset. However, the MAC entity does not flush the soft buffers for the DL HARQ process being used for MBS broadcast. This exception for MBS broadcast is useful only when the UE can obtain the gain from soft combining of received data. In other words, it is useful only when the last received data before MAC reset is not decoded successfully and the HARQ retransmission is expected after MAC reset.
However, according to the action highlighted in green above, the MAC entity considers the next received transmission for a TB as the very first transmission. Then, the next received transmission after MAC reset is considered as a new transmission according to section 5.3.2.2 of the current MAC specification. Therefore, soft combining is not expected for the last received data which is not decoded successfully before MAC reset. In R2-119e meeting, it was discussed to add similar exception to the text highlighted in green in an email discussion ([AT119-e][603][MBS-R17] UP corrections) but it was not agreed [1]. So, the exception part highlighted in yellow is not needed.
Proposal 1. Remove the exception part for MBS broadcast in flushing the soft buffers for all DL HARQ processes at MAR reset.
Considering that the case where the exception part for MBS broadcast works is very limited (i.e. the case that the last received data before MAC reset is not decoded successfully and the HARQ retransmission is expected after MAC reset) and reliability requirement for MBS broadcast is not assumed to be high, it is not needed to keep the exception part.
Regarding timeAlignmentTimer (TAT), the MAC entity consider all TATs as expired when a reset of the MAC is requested by upper layers according to the text highlighted in cyan above. In the current MAC specification, the MAC entity flushes all HARQ buffers when the timeAlignmentTimer (TAT) expires.
	5.2	Maintenance of Uplink Time Alignment
…
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells;
…
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers;
…


It has been discussed whether to flush HARQ buffers being used for MBS broadcast or not when TAT expires. More exactly, it was proposed to not flush DL HARQ buffers for MBS broadcast when TAT is considered as expired during MAC reset as follows [1] and companies has discussed it.
	Q7: Do you agree with the following proposal? 
(P12): Not flush the DL HARQ buffer for MBS broadcast when a timer alignment timer is considered as expires during the MAC reset.


For uplink transmission, there is no need to discuss this because there is no uplink transmission for MBS broadcast.
For downlink reception, there may be a need to discuss this because gNB may keep transmitting MBS broadcast in the cell and the UE can receive MBS broadcast when the UE’s TAT expires. It is worth discussing if it is beneficial to not flush the soft buffers for DL HARQ processes for MBS broadcast at TAT expiry and how much gain is obtained.
The only benefit is not to lose the chance of soft combining at TAT expiry. However, the chance is rare. In detail, the chance is available only when the last received data before TAT expiry is not decoded successfully and the HARQ retransmission is expected after TAT expiry. Furthermore, the proposal considers the case that TAT is considered as expired during MAC reset. In this case, there is no chance and no benefit because the next received transmission after MAC reset is considered as the very first transmission in current MAC specification and soft combining is not expected for the last received data before MAC reset which is not decoded successfully. 
Proposal 2. Confirm that no change is needed for flushing HARQ buffers for MBS broadcast at TAT expiry.
In addition, we see another issue regarding interpretation of HARQ buffers in the action of ‘flushes all HARQ buffers’ at TAT expiry in section 5.2 of the current MAC specification. It is clear that the HARQ buffers indicates HARQ buffers for UL HARQ processes from the text described in section 5.4.2.2 of the current MAC specification.
	5.4	UL-SCH data transfer
…
5.4.2.1	HARQ Entity
The MAC entity includes a HARQ entity for each Serving Cell with configured uplink (including the case when it is configured with supplementaryUplink), which maintains a number of parallel HARQ processes.
The number of parallel UL HARQ processes per HARQ entity is specified in TS 38.214 [7].
…
5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
…


However, it is not clear that the HARQ buffers indicates soft buffers for DL HARQ processes. In the current MAC specification, the term of HARQ buffers is used for UL HARQ processes and the term of soft buffers for DL HARQ processes is used for DL HARQ processes. It seems that the term of HARQ buffers indicates only HARQ buffers for UL HARQ processes. Anyway, depending on result of discussion about flushing HARQ buffer for MBS broadcast at TAT expiry and meaning of HARQ buffers, the required change may be different including no change. Therefore, it would be better to confirm whether the term of HARQ buffers indicates soft buffers for DL HARQ buffers as well.
Proposal 3. Check whether the term of HARQ buffer in MAC spec. indicates only HARQ buffer for UL HP or both HARQ buffer for UL HP and soft buffer for DL HP.

3.	Conclusion
This document discusses flushing HARQ buffers for MBS broadcast at MAC reset and TAT expiry.
Proposal 1. Remove the exception part for MBS broadcast in flushing the soft buffers for all DL HARQ processes at MAR reset.
Proposal 2. Confirm that no change is needed for flushing HARQ buffers for MBS broadcast at TAT expiry.
Proposal 3. Check whether the term of HARQ buffer in MAC spec. indicates only HARQ buffer for UL HP or both HARQ buffer for UL HP and soft buffer for DL HP.
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