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1 Introduction
In this contribution, we discuss some remaining issues related to design of PDCCH-based power saving signal/channel. In particular, we focus on some aspects of minimum time gap, invalid monitoring occasions of DCI format 2_6, and considerations on CSI reporting when UE is monitoring DCI format 2_6.
2 Minimum time gap and impact of dormancy/non-dormancy transition
In the RAN1 100, the following was agreed regarding minimum time gap.
	Agreements:

Candidate values for the minimum time gap are specified by RAN1 and shared with RAN4
·       Minimum time gap is no more than 3 ms for all SCSs
·       Two values of minimum time gap for each SCS are proposed as
· SCS 15kHz: {TBD, TBD} slots

· SCS 30kHz {TBD,  TBD} slots

· SCS 60kHz {TBD, TBD} slots

· SCS 120kHz {TBD, TBD} slots




It has been debated that whether values of minimum gap for a given SCS should reflect dormancy/non-dormancy transition or not. When dormancy to non-dormancy transition is signaled in DCI format 2_6, UE would require to perform SCell BWP switching. If BWP switch delay is not taken into account, it essentially means DCI format 2_6 that may indicate dormancy to non-dormancy transition cannot be transmitted near the beginning of minimum time gap (i.e., in last few possible monitoring occasions) so that UE has sufficient time for BWP switching and to be scheduled in SCell at the beginning of DRX ON. Hence, it results in scheduling flexibility loss and network may not be able to use all of the available occasions. Of course, network could configure PS_offset accordingly so that impact is minimized. To this end, we believe lowest value of minimum time gap can be equal or smaller than type 1 BWP switch delay (e.g., when Scell dormancy indication may not be included in DCI format 2_6), whereas highest value can be large so that BWP switch delay can be accommodated if needed. To this end, we have the following proposal. 
Proposal 1. Candidate two values of minimum time gap per SCS are
· SCS 15kHz: {1, 3} slots

· SCS 30kHz {1,  5} slots

· SCS 60kHz {2, 9} slots

· SCS 120kHz {2, 18} slots

3 Invalid monitoring occasions
The current text in section 10.3 of TS38.213, Clause 10.3 captures UE behaviour of failure detection of DCI format 2_6 only when all the monitoring occasions are invalid.   In our view, UE should be allowed to monitor any remaining valid occasions. From scheduling flexibility and latency perspective, it is not justified that few invalid monitoring occasions causes UE to abandon all monitoring occasions before DRX ON.
Proposal 2: No change of invalid monitoring occasions in 10.3 of TS38.213 is needed.

4 Enhancements to CSI measurement and reporting

It was agreed in RAN1 100  that 
	Agreements:

P-CSI and L1-RSRP reports are independently configured and to allow UE only to report periodic CSI apart from L1-RSRP.


RAN2 has sent an LS (R2-2002201) to RAN1 to provide opinion of two options regarding CSI reporting. The two options are as follows:
Option 1:

ps-TransmitPeriodicCSI = TRUE: Report all types of periodic CSI, including L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)

ps-TransmitPeriodicL1-RSRP = TRUE: Only report L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)

In this option, the two flags cannot both be set to TRUE and it is not possible to control the UE only to report periodic CSI apart from L1-RSRP.

Option 2:

ps-TransmitPeriodicCSI = TRUE: Report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)

ps-TransmitPeriodicL1-RSRP = TRUE: Only report L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)

In this option, the two flags are independent and it is possible to control the UE only to report periodic CSI apart from L1-RSRP.

We support Option 2 as this is in line with RAN1 agreement above.

Proposal 3: Support Option 2 in RAN2 LS R2-2002201 for CSI reporting 
Option 2:

ps-TransmitPeriodicCSI = TRUE: Report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)

ps-TransmitPeriodicL1-RSRP = TRUE: Only report L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)
On the other hand, RRC parameter set for UE power saving was agreed in RAN1#99 to have PS_Periodic_L1-RSRP_TransmitOrNot and PS-Periodic_CSI_TransmitOrNot parameters per cell group.   We think per cell group configuration is sufficient and further flexibility by configuring them per CSI configuration is not strongly motivated. 

Proposal 4:  Keep configuration of PS_Periodic_L1-RSRP_TransmitOrNot and  PS-Periodic_CSI_TransmitOrNot parameters per cell group.
5 Secondary DRX group

RAN2 discussed introduction of a secondary DRX group with Carrier Aggregation in NR during RAN2#108 and made the following conditional agreements:

Conditional on R1 acceptance: 

· A separate drx-InactivityTimer and drx-onDurationTimer can be configured for the secondary DRX group. R2 understands that this has zero or almost zero impact in R1 and R4

· The combination of cross-carrier scheduling and secondary DRX group is not supported

· FFS if timers for FR2 DRX configuration are shorter than timers for FR1 DRX configuration.

· The intention is to apply secondary DRX configuration to FR2 and existing DRX configuration to FR1 

· We send an LS to R1, ask whether there is impact, and if so whether the impact is acceptable. 
An LS was sent to RAN1 and RAN4 [1] to check if this feature can be introduced under TEI16 with no or limited impact that is acceptable on other WGs.
In our view, this feature can still work fine without significant RAN1 impact, e.g., WUS may trigger the UE to wake up in both DRX groups. However, separate WUS configuration may increase RAN1 impact. 
Observation 1: RAN1 impact of supporting secondary DRX can be minimal if separate WUS is not configured for secondary DRX group.

6 Missed WUS detection and state of SCells

 In our view, if WUS detection is missed or not monitored such as due to overlap with active time and WUS is configured to include SCell dormancy information, UE may miss the SCell dormancy transition indications. As in this case, UE follows legacy behaviour, i.e, UE starts drx-ONduration-timer, previous states of SCells can be assumed valid. For example, non-dormant and dormant SCells remain in same state when UE starts drx-ONduration-timer without receiving WUS.
Proposal 5: Existing SCell state remains valid if UE starts drx-ONduration-timer without receiving WUS indication.

7 Conclusion 
In this contribution, we presented our views on the remaining issues regarding PDCCH based power saving signal/channel and we have the following proposals and observation.
Observation 1: RAN1 impact of supporting secondary DRX can be minimal if separate WUS is not configured for secondary DRX group.

Proposal 1. Candidate two values of minimum time gap per SCS are

· SCS 15kHz: {1, 3} slots

· SCS 30kHz {1,  5} slots

· SCS 60kHz {2, 9} slots

· SCS 120kHz {2, 18} slots

Proposal 2: No change of invalid monitoring occasions in 10.3 of TS38.213 is needed.

Proposal 3: Support Option 2 in RAN2 LS R2-2002201 for CSI reporting 
Option 2:

ps-TransmitPeriodicCSI = TRUE: Report all types of periodic CSI apart from L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)

ps-TransmitPeriodicL1-RSRP = TRUE: Only report L1-RSRP (i.e. cri-RSRP and ssb-Index-RSRP)
Proposal 4:  Keep configuration of PS_Periodic_L1-RSRP_TransmitOrNot and  PS-Periodic_CSI_TransmitOrNot parameters per cell group.
Proposal 5: Existing SCell state remains valid if UE starts drx-ONduration-timer without receiving WUS indication.
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