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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#117-e meeting, various agreements on MBS UP were made [1] and the corresponding CRs were agreed in RAN#95 meeting [2].
In this document, we continue to discuss the remaining open issues left for MBS MAC. And our proposals are summarized in section 3.
Discussion
2.1 CSI masking
In RAN2#117 meeting, it was agreed that:
	gNB configures whether to report CSI on PUCCH/semi-persistent CSI configured on PUSCH and transmit periodic SRS/semi-persistent SRS during Active Time of multicast DRX and non-Active Time of unicast DRX. FFS: CSI-mask for multicast OnDuration.


But there is still one issue left for CSI masking. As discussed in the email discussion [3], the issue is when the drx-onDurationTimer in unicast DRX is not running while drx-onDurationTImerPTM for MBS is running, whether CSI reporting on PUCCH is allowed.
When the drx-onDurationTimerPTM is considered, the UE shall not report CSI on PUCCH only when drx-onDurationTimerPTM is not running which is illustrated as the following TP.
	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>	in current symbol n, if drx-onDurationTimerPTM would not be running considering grants/assignments when evaluating all DRX Active Time conditions as specified in Clause 5.7b:
4>	not report CSI on PUCCH in this DRX group.


CSI mask is introduced for the network to configure PUCCH resources for CSI reporting. When CSI mask is configured for one UE, the network is aware that the UE will not report CSI on PUCCH out of the drx-onDurationTimer. Then, the network can reuse the PUCCH resources. This is beneficial to the PUCCH resources utilization [4].
For MBS DRX, the UE may be configured with multiple DRX patterns. The drx-onDurationTimerPTM is started based on each DRX pattern accordingly. But the network can still predict when all the on duration timers are not running. So this will not bring great complexities to the network implementation. But this may affect the PUCCH resources utilization since some PUCCH resources maybe occupied by CSI on PUCCH which is sent during drx-onDurationTimerPTM.
On other hand, if CSI masking is not applicable to multicast, it may facilitate better scheduling of multicast as CSI reporting is allowed even when CSI masking is set. However, since the UE is allowed to report periodic/semi-persistent SRS and CSI on PUCCH and semi-persistent CSI configured on PUSCH when the UE is in DRX Active for unicast and multicast, the beneficts for better scheduling is marginal.
Considering the above analysis, we propose that:
[bookmark: _Toc101714888]Proposal 1: when drx-onDurationTimer of unicast is not running but drx-onDurationTimerPTM is running and CSI masking is configured, the UE will not report CSI on PUCCH.
2.2 WUS/DCP
It was agreed in last meeting that:
	Assume that Unicast DCP monitoring/WUS may be configured when Multicast DRX is configured. CSI reporting, SRS impact, and whether some restriction need to be captured is FFS (can revert the assumption if the FFS resolution turns out to be complex)-


DCP can be used to indicate whether to start drx-onDUrationTimer for unicast DRX. But it should have no impacts to the on duration timer for multicast.
When DCP is configured but the drx-onDurationTimer is not started based on DCP indication, there are some restrictions on whether to report SRS/CSI on PUCCH/PUSCH.
Similar to the principles for reporting periodic/semi-persistent SRS, CSI on PUCCH and semi-persistent CSI configured on PUSCH when the UE is in DRX Active for unicast and multicast, the UE can report periodic SRS and semi-persitent SRS as well as seme-perstent CSI on PUSCH.
Regarding periodic CSI that is L1-RSRP on PUCCH and periodic CSI that is not L1-RSRP on PUCCH, which follows the RAN1 agreements, we can follow the same priciple.
[bookmark: _Toc101714889]Proposal 2: The UE is not allowed to report report periodic SRS and semi-persitent SRS as well as seme-perstent CSI on PUSCH when both drx-onDurationTimer is not started based on DCP indication and drx-onDurationTimerPTM is not running.
[bookmark: _Toc101714890]Proposal 3: When drx-onDurationTimer is not started based on DCP indication but drx-onDurationTimerPTM is running, the UE will report periodic CSI that is L1-RSRP on PUCCH and periodic CSI that is not L1-RSRP on PUCCH based on RRC configuration.
The corresponding TP is provided in Annex B.
[bookmark: _Toc101714891]Proposal 4: Adopt the TP in Annex B.
3 Conclusion
In this document, we analyse remaining UP issues for MBS, we propose that:
Proposal 1: when drx-onDurationTimer of unicast is not running but drx-onDurationTimerPTM is running and CSI masking is configured, the UE will not report CSI on PUCCH.
Proposal 2: The UE is not allowed to report report periodic SRS and semi-persitent SRS as well as seme-perstent CSI on PUSCH when both drx-onDurationTimer is not started based on DCP indication and drx-onDurationTimerPTM is not running.
Proposal 3: When drx-onDurationTimer is not started based on DCP indication but drx-onDurationTimerPTM is running, the UE will report periodic CSI that is L1-RSRP on PUCCH and periodic CSI that is not L1-RSRP on PUCCH based on RRC configuration.
Proposal 4: Adopt the TP in Annex B.
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Annex A
[bookmark: _Toc90287203]5.7	Discontinuous Reception (DRX)
/omitted/
When DRX is configured, the MAC entity shall:
/omitted/
1>	if the Long DRX cycle is used for a DRX group, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>	if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:
3>	if DCP indication associated with the current DRX cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or
3>	if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX cycle occurred 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 start of the last DCP occasion, or during a measurement gap, or when the MAC entity monitors for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while the ra-ResponseWindow is running (as specified in clause 5.1.4); or
3>	if ps-Wakeup is configured with value true and DCP indication associated with the current DRX cycle has not been received from lower layers:
4>	start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
2>	else:
3>	start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
NOTE 2:	In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.
1>	if a DRX group is in Active Time:
/omitted/
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:
[bookmark: _GoBack]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 in current symbol n, if drx-onDurationTimerPTM would not be running considering grants/assignments when evaluating all DRX Active Time conditions as specified in Clause 5.7b::
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:
/omitted/
