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1	Introduction
In RAN2#117 e-meeting, some agreements for CSI reporting for multicast were reached and some FFSs were left as follows. 
	· 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.
· 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)-


In this contribution, we will first discuss these remaining issues on CSI-mask and DCP for CSI reporting for multicast and then discuss the impact of DRX group on CSI reporting for multicast.
2 Discussion
2.1  Impact of CSI-mask on CSI reporting for multicast
For unicast DRX, to reuse the PUCCH resources configured for CSI reporting, the network can configure the csi-Mask for the UE and the related impact on CSI report is illustrated in TS 38321 as below: 
	5.7	Discontinuous Reception (DRX)
……
When DRX is configured, the MAC entity shall:
……
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
4>	not report CSI on PUCCH in this DRX group.


This means if the drx-onDurationTimer is not running, UE configured with the csi-Mask cannot report CSI on PUCCH. This will also affect scheduling of multicast services due to no CSI reporting. 
During last meeting, RAN2 agreed to have a multicast DRX specific control of CSI reporting, i.e. UE is allowed to report CSI in the Active Time of multicast DRX besides the Active Time of unicast DRX. Thus, a similar principle should be followed to ensure that UE configured with the csi-Mask can report CSI via PUCCH if the drx-onDurationTimerPTM is running, regadless of whether the drx-onDurationTimer is running. This can also be controlled by the parameter allowCSI-SRS-Tx-MulticastDRX-Active.
Proposal 1: When allowCSI-SRS-Tx-MulticastDRX-Active and csi-Mask are configured, the UE does not report CSI on PUCCH when both drx-onDurationTimer and drx-onDurationTimerPTM are not running.
2.2  Impact of DCP on CSI reporting for multicast 
In last meeting, RAN2 assumed that DCP monitoring may be configured when multicast DRX is configured. Since DCP monitoring only affects whether drx-onDurationTimer is started, start of drx-onDurationTimerPTM should be immune from DCP monitoring.
Observation 1: DCP monitoring doesn’t affect drx-onDurationTimerPTM.
Currently, the impact of DCP on CSI reporting is described in TS 38.321 as follows:
	5.7	Discontinuous Reception (DRX)
……
When DRX is configured, the MAC entity shall:
……
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:
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.


According to the above description, if certain conditions are satisfied, such as DCP monitoring is configured, the current symbol n occurs within drx-onDurationTimer duration, drx-onDurationTimer is not running and if unicast DRX is not in Active Time, UE will not report CSI/SRS, no matter whether multicast DRX is in Active Time. 
To align with the principle of multicast DRX specific control of CSI reporting to make multicast scheduling efficient, UE should be allowed to report CSI/SRS even the above conditions are satisfied if multicast DRX is in Active Time.  This can also be controlled by the parameter allowCSI-SRS-Tx-MulticastDRX-Active.
Proposal 2: if allowCSI-SRS-Tx-MulticastDRX-Active is configured, UE can report CSI/SRS even when the conditions for DCP and unicast DRX in TS 38321 are satisfied, if multicast DRX is in Active Time.
2.3  Impact of DRX group on CSI reporting for multicast 
Another issue that needs to be considered is how the DRX group concept will affect CSI reporting for multicast. The related description in TS 38321 is as follows: 
	5.7	Discontinuous Reception (DRX)
……
When DRX is configured, the MAC entity shall:
……
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 DRX 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:
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
4>	not report CSI on PUCCH in this DRX group.


According to the above illustration, if UE is configured with both secondary DRX group and allowCSI-SRS-Tx-MulticastDRX-Active, and if one DRX group is not in Active Time, only when all multicast DRXs are not in Active Time, UE does not report CSI in the DRX group. 
In other words, if unicast DRX of DRX group 1 is not in Active Time and one multicast DRX of DRX group 2 is in Active Time, UE will still repot CSI in DRX group 1, even if all multicast DRX of DRX group 1 is not in Active Time. However, in this case, CSI reporting is meaningless in DRX group 1 without active multicast, and will cause unnecessary UE power consumption.
Proposal 3: If allowCSI-SRS-Tx-MulticastDRX-Active is configured, UE does not report CSI in a DRX group if unicast DRX and all multicast DRXs of the DRX group are not in Active Time.
2.4  CSI reporting for multicast when multicast DRX is not configured 
Multicast DRX is an optional function and is configured per G-RNTI/G-CS-RNTI. So for all multicasts group that UE joins in, some may be configured with multicast DRX, and some may not.
According to the current specification, UE only consider whether multicast DRX is in Active Time when UE determines whether to report CSI for multicast. But if DRX is not configured for some multicasts, the UE does not report CSI because neither unicast DRX nor multicast DRX is in Active Time. This will prevent the UE from reporting CSI report for the multicast service that is not configured with multicast DRX and affects the scheduling efficiency.
To solve this issue, UE should be allowed to report CSI if some of the multicasts are not configured with multicast DRX.
Proposal 4: If allowCSI-SRS-Tx-MulticastDRX-Active is configured, UE is allowed to report CSI if some of the multicasts are not configured with multicast DRX.
3	Conclusions
In this contribution, we discussed the remaining issues for CSI reporting. Based on our discussion, we conclude with the following observation and proposals:
Observation 1: DCP monitoring doesn’t affect drx-onDurationTimerPTM.
Proposal 1: When allowCSI-SRS-Tx-MulticastDRX-Active and csi-Mask are configured, the UE does not report CSI on PUCCH when both drx-onDurationTimer and drx-onDurationTimerPTM are not running.
Proposal 2: if allowCSI-SRS-Tx-MulticastDRX-Active is configured, UE can report CSI/SRS even when the conditions for DCP and unicast DRX in TS 38321 are satisfied, if multicast DRX is in Active Time.
Proposal 3: if allowCSI-SRS-Tx-MulticastDRX-Active is configured, UE does not report CSI in a DRX group if unicast DRX and all multicast DRXs of the DRX group are not in Active Time.
Proposal 4: If allowCSI-SRS-Tx-MulticastDRX-Active is configured, UE is allowed to report CSI if some of the multicasts are not configured with multicast DRX.
The corresponding text proposal for the above proposals is provided in the Annex.
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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 allowCSI-SRS-Tx-MulticastDRX-Active is  configured and all multicast DRXs 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 multicasts 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 DRXs 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 multicasts 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, if allowCSI-SRS-Tx-MulticastDRX-Active is configured and in current symbol n, if drx-onDurationTimerPTM(s) of all multicast DRXs 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 multicasts 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).

