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Introduction
Impacts to CSI and SRS reporting due to MBS DRX was discussed in “[AT116bis-e][028][MBS] MAC Open Issues (OPPO)” (R2-2001943 [1]), without conclusion. The issue was captured in open issue list R2-2202025 [2].
In this contribution, we discuss CSI and SRS reporting due to MBS DRX.
Discussion
For unicast DRX, when UE is not expected to be in Active Time / On Duration, CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS are not transmitted. One such requirement from TS 38.321 is copied below for information:
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:
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.
The open issue in MBS is whether MBS DRX will affect the CSI / SRS operation if CSI and SRS are used for MBS scheduling. On one hand, RAN2 has made agreement of independent DRX operation for unicast and multicast (“For multicast PTM transmission, Multicast DRX pattern is configured on a per G-RNTI basis (i.e. independent of legacy UE-specific DRX for unicast transmission)”). On the other hand, CSI and SRS transmission are helpful for MBS scheduling. In RAN1#102-e meeting, following was agreed regarding CSI: “For RRC_CONNECTED UEs, existing CSI feedback can be used for multicast transmission”. Regarding SRS, although it is mainly used for uplink scheduling (e.g. as in TS 38.300 clause 5.3.5.1: “For channel state estimation purposes, the UE may be configured to transmit SRS that the gNB may use to estimate the uplink channel state and use the estimate in link adaptation.”), SRS could be also used for DL CSI acquisition based on channel reciprocity in TDD, e.g. when SRS usage is configured as antennaSwitching. Therefore one may argue that if CSI / SRS are restricted to Active Time of unicast DRX, there might not be sufficient CSI information for MBS scheduling. An example is shown in Figure 1 below, where Active Time of unicast DRX and MBS DRX are not overlapping.
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[bookmark: Fig_DRX]Figure 1: Unicast DRX and MBS DRX
It should be noted that although CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS are not transmitted during non Active Time of unicast DRX, aperiodic CSI on PUSCH and aperiodic SRS can still be transmitted, according to TS 38.321, as below:
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.
Therefore aperiodic CSI on PUSCH and aperiodic SRS can be utilized for MBS scheduling, as shown in Figure 1 above. Aperiodic CSI can be transmitted up to 31 slots later compared with scheduling DCI (IE aperiodicTriggeringOffset-r16), while aperiodic SRS can be transmitted up to 32 slots compared with scheduling DCI (IE slotOffset). The offset between scheduling DCI and aperiodic CSI / SRS allows DCI transmitted in Active Time of unicast DRX to trigger CSI / SRS for MBS scheduling. 
[bookmark: Obs_Aperiodic]Observation 1: Aperiodic CSI on PUSCH and aperiodic SRS can be utilized for MBS scheduling.
In addition, following was agreed in RAN2#116bis-e meeting: “In PTP for PTM retransmission, the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.” This means that when PTM is scheduled, there is unicast Active Time when PTP retransmission is expected. Therefore CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS can be transmitted in unicast Active Time introduced by PTP retransmission.
[bookmark: Obs_PTPExtension]Observation 2: CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS can be transmitted in unicast Active Time, which is extended when PTP retransmission is expected.
It should be noted that additional requirement on UE to transmit CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS during MBS Active Time in addition to unicast Active Time introduces additional specification complexity as well as unnecessary UE power consumption. For MBS PTM scheduling, the most relevant CSI is from UE(s) with the worst channel condition. Therefore requiring all UEs receiving MBS services to transmit CSI / SRS outside of unicast Active Time causes additional power consumption without clear benefits.
[bookmark: Obs_Power]Observation 3: Transmitting CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS outside of unicast Active Time introduces additional specification complexity as well as unnecessary UE power consumption.
Based on above discussion, it is proposed that CSI / SRS operation is not affected by MBS DRX.
[bookmark: Proposal_CSISRS]Proposal 1: CSI / SRS operation is not affected by MBS DRX. There is no specification impact.
Conclusion
In this contribution, we discuss CSI and SRS reporting due to MBS DRX. We have the following observations:
Observation 1: Aperiodic CSI on PUSCH and aperiodic SRS can be utilized for MBS scheduling. 
Observation 2: CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS can be transmitted in unicast Active Time, which is extended when PTP retransmission is expected. 
Observation 3: Transmitting CSI on PUCCH, semi-persistent CSI, and periodic / semi-persistent SRS outside of unicast Active Time introduces additional specification complexity as well as unnecessary UE power consumption.
We propose the following:
Proposal 1: CSI / SRS operation is not affected by MBS DRX. There is no specification impact.
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