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1 Introduction
In RAN2#119e meeting, following agreement as FFS was made [1]:
	FFS whether any changes are needed for the HARQ buffer flushing of MBS broadcast at MAC reset/TAT expiry.



This paper discusses the issue and provides a way forward. Additionally, the paper also addresses issues related to 
· MBS broadcast HARQ buffer flushing at UL synchronization loss indication from upper layers
· Correction to Multicast DRX for CSI Masking
2 Discussion
2.1 MBS broadcast HARQ buffer flushing at MAC Reset
Present MAC spec [2] clearly specifies that “flush the soft buffers for all DL HARQ processes, except for the DL HARQ process being used for MBS broadcast”. This has been specified based on unanimous agreement. There seems no reason to re-consider this aspect. Therefore, RAN2 should maintain the current behaviour of not flushing MBS broadcast HARQ buffer at MAC reset and do not pursue any spec change.
Proposal 1: Maintain current behaviour of not flushing MBS broadcast HARQ buffer at MAC reset (no spec change)
2.2 MBS broadcast HARQ buffer flushing at TAT expiry
In RAN2#119e meeting, it was proposed to not flush the DL HARQ buffer for MBS broadcast when a timeAlignmentTimer (TAT) is considered as expired during the MAC reset.
The issue was discussed in the previous meeting. Though there was no clear consensus, more companies (9 against 6) agree with the change proposed [3]. 
It can be noted that 
a) At MAC reset, MAC entity considers all TATs as expired and flush all HARQ buffers. 
b) TAT expiry can also happen in scenario other than MAC reset e.g. UE does not receive Timing Advance Command and TAT expires. 
In any of these scenarios, it is quite clear that there should not be any impact (e.g. interruption or loss) on MBS broadcast reception upon TAT expiry (MBS broadcast is solely downlink operation and has no relation with TAT). It is significant considering repetition of MBS broadcast transmission [4]. Therefore, RAN2 should agree to not flush MBS broadcast HARQ buffer at TAT expiry.
Proposal 2: RAN2 to agree to not flush MBS broadcast HARQ buffer at TAT expiry (adopt Text Proposal 1 in annex to TS 38.321)

2.3 MBS broadcast HARQ buffer flushing at serving cell UL synchronization loss indication from upper layers
When the loss of serving cell UL synchronization is indicated by upper layers, the MAC entity flushes all HARQ buffers [2]. This part is NTN specific, however HARQ buffers handling is generic. Further, there should not be any limitation that NTN UE cannot support MBS now or in future. Considering this, RAN2 should agree to not flush MBS broadcast buffer at serving cell UL synchronization loss indication from upper layers.
Proposal 3: RAN2 to agree to not flush MBS broadcast HARQ buffer at UL synchronization loss indication by upper layers (adopt Text Proposal 2 in annex to TS 38.321)

2.4 Correction to Multicast DRX for CSI Masking
For unicast DRX, consideration for running of drx-onDurationTimer of a DRX group includes grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received. It is to be noted that grants/assignments are considered here because of the case of transition between long DRX and short DRX due to the grant/assignment (The issue was discussed and considered during LTE Rel-11).

However, this does not hold good for drx-onDurationTimerPTM as there is no short DRX for multicast. Therefore, consideration for running of drx-onDurationTimer PTM must not include “multicast assignments”. Present spec is inaccurate and causes ambiguity.
Proposal 4: RAN2 to agree to not consider “multicast assignments” as running condition of drx-onDurationTimerPTM (adopt Text Proposal 3 in annex to TS 38.321)

3 Conclusion
Request RAN2 to discuss and agree to the following proposals:
Proposal 1: Maintain current behaviour of not flushing MBS broadcast HARQ buffer at MAC reset (no spec change)
Proposal 2: RAN2 to agree to not flush MBS broadcast HARQ buffer at TAT expiry (adopt Text Proposal 1 in annex to TS 38.321)
Proposal 3: RAN2 to agree to not flush MBS broadcast HARQ buffer at UL synchronization loss indication by upper layers (adopt Text Proposal 2 in annex to TS 38.321)
Proposal 4: RAN2 to agree to not consider “multicast assignments” as running condition of drx-onDurationTimerPTM (adopt Text Proposal 3 in annex to TS 38.321)
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RRC configures the following parameters for the maintenance of UL time alignment:
-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned;
-	inactivePosSRS-TimeAlignmentTimer which controls how long the MAC entity considers the Positioning SRS transmission in RRC_INACTIVE in clause 5.26 to be uplink time aligned;
-	cg-SDT-TimeAlignmentTimer which controls how long the MAC entity considers the uplink transmission for CG-SDT to be uplink time aligned.
The MAC entity shall:
1>	when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:
2>	apply the Timing Advance Command for the indicated TAG;
2>	if inactivePosSRS-TimeAlignmentTimer is configured and there is ongoing Positioning SRS Transmission in RRC_INACTIVE as in clause 5.25:
3>	start or restart the inactivePosSRS-TimeAlignmentTimer associated with the indicated TAG.
2>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
3>	start or restart the cg-SDT-TimeAlignmentTimer associated with the indicated TAG.
2>	start or restart the timeAlignmentTimer associated with the indicated TAG.
1>	when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG or in a MSGB for an SpCell:
2>	if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:
3>	apply the Timing Advance Command for this TAG;
3>	start or restart the timeAlignmentTimer associated with this TAG.
2>	else if the timeAlignmentTimer associated with this TAG is not running:
3>	apply the Timing Advance Command for this TAG;
3>	start the timeAlignmentTimer associated with this TAG;
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5; or
3>	when the Contention Resolution is considered successful for SI request as described in clause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:
4>	stop timeAlignmentTimer associated with this TAG.
3>	when the Contention Resolution is considered not successful as described in clause 5.1.5:
4>	if CG-SDT procedure triggered as in clause 5.27 is ongoing:
5>	set the NTA value to the value before applying the received Timing Advance Command as in TS 38.211 [8].
3>	when the Contention Resolution is considered successful for Random Access procedure while the CG-SDT procedure is ongoing:
4>	stop timeAlignmentTimer associated with this TAG;
4>	start or restart the cg-SDT-TimeAlignmentTimer associated with this TAG.
2>	else:
3>	ignore the received Timing Advance Command.
1>	when an Absolute Timing Advance Command is received in response to a MSGA transmission including C-RNTI MAC CE as specified in clause 5.1.4a:
2>	apply the Timing Advance Command for PTAG;
2>	start or restart the timeAlignmentTimer associated with PTAG.
1>	when the indication is received from upper layer for stopping the inactivePosSRS-TimeAlignmentTimer:
2>	stop the inactivePosSRS-TimeAlignmentTimer.
1>	when the indication is received from upper layer for starting the inactivePosSRS-TimeAlignmentTimer:
2>	start or restart the inactivePosSRS-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for starting the cg-SDT-TimeAlignmentTimer:
2>	start the cg-SDT-TimeAlignmentTimer.
1>	when instruction from the upper layer has been received for stopping the cg-SDT-TimeAlignmentTimer:
2>	consider the cg-SDT-TimeAlignmentTimer as expired.
1>	when instruction from the upper layer has been received for starting the TimeAlignmentTimer associated with PTAG:
2>	start the TimeAlignmentTimer associated with PTAG.
1>	when a timeAlignmentTimer expires:
2>	if the timeAlignmentTimer is associated with the PTAG:
3>	flush all HARQ buffers for all Serving Cells, except for the DL HARQ process being used for MBS broadcast;
3>	notify RRC to release PUCCH for all Serving Cells, if configured;
3>	notify RRC to release SRS for all Serving Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	consider all running timeAlignmentTimers as expired;
3>	maintain NTA (defined in TS 38.211 [8]) of all TAGs.
2>	else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:
3>	flush all HARQ buffers, except for the DL HARQ process being used for MBS broadcast;
3>	notify RRC to release PUCCH, if configured;
3>	notify RRC to release SRS, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
3>	clear any PUSCH resource for semi-persistent CSI reporting;
3>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
1>	when the inactivePosSRS-TimeAlignmentTimer expires:
2>	notify RRC to release Positioning SRS for RRC_INACTIVE configuration(s).
1>	when the cg-SDT-TimeAlignmentTimer expires:
2>	clear any configured uplink grants;
2>	if a PDCCH addressed to the MAC entity's C-RNTI after initial transmission for the CG-SDT with CCCH message has not been received:
3>	consider ongoing CG-SDT procedure as terminated;
3>	indicate the expiry of cg-SDT-TimeAlignmentTimer to the upper layer.
2>	flush all HARQ buffers, except for the DL HARQ process being used for MBS broadcast;
2>	maintain NTA (defined in TS 38.211 [8]) of this TAG.
When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.
The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble and MSGA transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running and CG-SDT procedure is not ongoing. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running and CG-SDT procedure is not ongoing, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble and MSGA transmission on the SpCell. The MAC entity shall not perform any uplink transmission except the Random Access Preamble and MSGA transmission when the cg-SDT-TimeAlignmentTimer is not running during the ongoing CG-SDT procedure as triggered in clause 5.27.

Text Proposal 2
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The MAC entity shall:
1>	if an indication of Serving Cell uplink synchronization has been received from upper layers (see clause 5.2.2.6 of TS 38.331 [5]):
2>	allow uplink transmission on the corresponding Serving Cell.
1>	if an indication of Serving Cell uplink synchronization loss is received from upper layers:
2>	flush all HARQ buffers, except for the DL HARQ process being used for MBS broadcast;
2>	not perform any uplink transmission on the corresponding Serving Cell.


Text Proposal 3
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<Omitted Text>

1>	if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3; and
1>	if the current symbol n occurs within drx-onDurationTimer duration; and
1>	if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause:
2>	if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and
2>	if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or, if all multicast DRXes would not be in Active Time considering multicast assignments and DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions are configured with multicast DRX:
3>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];
3>	not report semi-persistent CSI configured on PUSCH;
3>	if ps-TransmitPeriodicL1-RSRP is not configured with value true:
4>	not report periodic CSI that is L1-RSRP on PUCCH.
3>	if ps-TransmitOtherPeriodicCSI is not configured with value true:
4>	not report periodic CSI that is not L1-RSRP on PUCCH.
1>	else:
2>	in current symbol n, if a DRX group would not be in Active Time considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and
2>	if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or, in current symbol n, if all multicast DRXes corresponding to the DRX group would not be in Active Time considering multicast assignments and DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions corresponding to the DRX group are configured with multicast DRX:
3>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7] in this DRX group;
3>	not report CSI on PUCCH and semi-persistent CSI configured on PUSCH in this DRX group.
2>	if CSI masking (csi-Mask) is setup by upper layers:
3>	in current symbol n, if drx-onDurationTimer of a DRX group would not be running considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and
3>	if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or, in current symbol n, if drx-onDurationTimerPTM(s) of all multicast DRXes corresponding to the DRX group would not be running considering multicast assignments and DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b and all multicast sessions corresponding to the DRX group are configured with multicast DRX:
4>	not report CSI on PUCCH in this DRX group.
NOTE 4:	If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time of the DRX group in which this PUCCH is configured or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).
Regardless of whether the MAC entity is monitoring PDCCH or not on the Serving Cells in a DRX group, the MAC entity transmits HARQ feedback, aperiodic CSI on PUSCH, and aperiodic SRS defined in TS 38.214 [7] on the Serving Cells in the DRX group when such is expected.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).





