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[bookmark: _Ref165266342]1 Introduction
Based on RAN2#117 meeting, some MBS agreements about MAC issues are concluded shown below:
· 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 last meeting, RAN2 agree to design an enable/disable indication for whether UE can report CSI/SRS during unicast DRX OR multicast DRX as a compromise [1]. But some remain issues e.g. case of CSI-mask and DCP/WUS configuration still need to be discussed. Here we provide some analysis for these cases.
2 Discussion
2.1 Background
TS 38.321 Running CR for MBS:


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.
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 current running CR, the “flag” allowCSI-SRS-Tx-MulticastDRX-Active within MAC-CellGroupConfig is used to allow UE has another chance to transmit CSI/SRS during multicast DRX Active Time besides unicast DRX Active Time. That is to say, when allowCSI-SRS-Tx-MulticastDRX-Active is set to true, UE can transmit CSI/SRS in unicast DRX Active Time OR Multicast DRX Active Time. Otherwise, the CSI/SRS transmission is only restricted by unicast DRX Active Time as legacy.
[bookmark: _GoBack]By means of this way, multicast UEs can enable CSI/SRS reporting during multicast DRX Active Time to facilitate better network scheduling of multicast service. However, based on the current running CR, this mechanism only covers the case when network does not configure DCP/WUS or CSI-mask. 
Observation 1: Based on the current running CR, the mechanism of transmitting CSI/SRS during multicast DRX Active Time only covers the case when network does not configure DCP/WUS or CSI-mask. 
2.2 The impact of DCP/WUS configuration
In Rel-16, wake-up signal is introduced into C-DRX for power saving. When there is no unicast date sent to UE, before the drx-onDurationTimer starts, network will send a DCP (DCI with CRC scrambled by PS-RNTI) to indicate UE that there is no need to start drx-onDurationTimer, then UE will keep non-Active Time state for power saving. And vice versa, UE also can receive DCP to indicate starting drx-onDurationTimer, then UE start this timer and back to DRX Active Time.
According to previous discussion [1], some companies think DCP/WUS should not be configured when multicast DRX is configured considering the impact of CSI/SRS. In our understanding, multicast reception and DCP/WUS for power saving are separate issue, there is no contradiction here. Multicast should not impact the legacy mechanism (i.e. DCP/WUS).
Proposal 1: Confirm that unicast DCP monitoring/WUS can be configured when Multicast DRX is configured.
We would like to clarify that, firstly DCP/WUS is only used to control unicast DRX, that is to say multicast DRX can always start regardless of DCP indication (Note: whether DCP can also control multicast DRX is another issue which we will not analyse here). However based on the running CR, if DCP is configured, the restriction of CSI/SRS during onDurationTimer back to legacy mechanism (i.e. only unicast DRX works). This seems unreasonable. If DCP is configured and there is no unicast data, UE cannot transmit CSI/SRS (unless ps-TransmitPeriodicL1-RSRP/ps-TransmitOtherPeriodicCSI is configured) during onDurationTimer even if multicast DRX Active Time is started.


Observation 2: If DCP is configured and there is no unicast data, UE cannot transmit CSI/SRS (unless ps-TransmitPeriodicL1-RSRP/ps-TransmitOtherPeriodicCSI is configured) during onDurationTimer even if multicast DRX Active Time is started.
We believe the principle is that as long as any Active Time (no matter unicast or multicast) is available, MBS UE can transmit CSI/SRS. Therefore when DCP is configured, whether the current symbol n (which occurs within drx-onDurationTimer duration) can transmit CSI/SRS should also consider multicast DRX Active Time. If multicast DRX Active Time is started at the symbol n, UE still can transmit CSI/SRS based on CSI-RepoertConfig.


Proposal 2: If DCP/WUS is configured, during drx-onDurationTimer duration, UE can transmit CSI/SRS when multicast DRX Active Time is started if allowCSI-SRS-Tx-MulticastDRX-Active is configured.
The corresponding CR shown below:


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 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];
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 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.


2.3 The impact of CSI-mask
In LTE, CSI-mask is introduced to allow gNB to efficiently allocate PUCCH resource. When CSI-mask is configured, UE can only send CSI on PUCCH during onDurationTimer. Thanks to the fixed onDurationTimer duration, gNB can use the interval between onDurationTimers to allocate more PUCCH resource. In NR, this mechanism is reused as well.
We can see that CSI-mask only restricts a kind of CSI reporting (i.e. CSI on PUCCH), that means based on current CR, UE still can send semi-persistent CSI on PUSCH when multicast DRX Active Time is started even if CSI-mask is configured. However, when network only configures UE with CSI resource on PUCCH (i.e. not configures semiPersistentOnPUSCH), the restriction of CSI will back to legacy mechanism (i.e. only unicast onDurationTimer works) if CSI-mask is configured.
Observation 3: When network only configures UE with CSI resource on PUCCH (i.e. not configures semiPersistentOnPUSCH), the restriction of CSI will back to legacy mechanism (i.e. only unicast onDurationTimer works) if CSI-mask is configured.
The principle is that as long as any Active Time (no matter unicast or multicast) is available, MBS UE can transmit CSI/SRS. In our understanding, CSI-mask restricts CSI on PUCCH into onDurationTimer, but compared with the whole Active Time (e.g. InactivityTimer, RetransmissionTimer, ContentionResolutionTimer, pending of Scheduling Request, CFRA PDCCH monitoring), adding another onDurationTimerPTM (for multicast) to let UE has another chance to transmit CSI is not so serious, the occupation of PUCCH resource is not too much compared with the whole Active Time. Therefore, if CSI-mask is configured, UE can also transmit CSI on PUCCH during multicast DRX onDurationTimerPTM.
Proposal 3: If CSI-mask is configured, UE can also transmit CSI on PUCCH during multicast DRX onDurationTimerPTM.
The corresponding CR shown below:


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 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];
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 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
3> if allowCSI-SRS-Tx-MulticastDRX-Active is not configured or in current symbol n, if drx-onDurationTimerPTM of a multicast DRX 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:
4>	not report CSI on PUCCH in this DRX group.


3 Conclusions
Observation 1: Based on the current running CR, the mechanism of transmitting CSI/SRS during multicast DRX Active Time only covers the case when network does not configure DCP/WUS or CSI-mask. 
Observation 2: If DCP is configured and there is no unicast data, UE cannot transmit CSI/SRS (unless ps-TransmitPeriodicL1-RSRP/ps-TransmitOtherPeriodicCSI is configured) during onDurationTimer even if multicast DRX Active Time is started.
Observation 3: When network only configures UE with CSI resource on PUCCH (i.e. not configures semiPersistentOnPUSCH), the restriction of CSI will back to legacy mechanism (i.e. only unicast onDurationTimer works) if CSI-mask is configured.
Proposal 1: Confirm that unicast DCP monitoring/WUS can be configured when Multicast DRX is configured.
Proposal 2: If DCP/WUS is configured, during drx-onDurationTimer duration, UE can transmit CSI/SRS when multicast DRX Active Time is started if allowCSI-SRS-Tx-MulticastDRX-Active is configured.
Proposal 3: If CSI-mask is configured, UE can also transmit CSI on PUCCH during multicast DRX onDurationTimerPTM.
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