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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 enhancements to CSI measurement when UE is monitoring DCI format 2_6.
2 Minimum time gap and impact of dormancy/non-dormancy transition
In the RAN1 #99 [1] meeting, it was agreed that minimum time gap between last monitoring occasion of format 2_6 (format 3_0 was later revised as format 2_6) and start of DRX ON is a UE capability and the largest possible value was suggested to be 3ms.
	Agreements:

The minimum time gap between the end of the slot of last DCI format 3_0 monitoring occasion and the start of the DRX ON is a UE capability based on subcarrier spacing.

· The reporting is per SCS in units of slots of the respective SCS

· The reported value for a SCS is taken from two possible values per SCS

· The largest value of minimum time gap in UE capability is no more than the number of slots equal to [3]ms

· FFS impact of dormancy/non-dormancy transition 




It was debated in RAN1 99 whether further consideration is needed taking into account the impact of dormancy/non-dormancy transition. Note that the following was concluded in MR-DC agenda regarding the application delay for transitions between dormant BWP and non-dormant BWP where current DCI based BWP switching time is assumed to be valid as application delay.
	Conclusion:
· From RAN1 perspective, 

· Application delay for transitions between dormant BWP and non-dormant BWP will be specified by RAN4.

· Until further RAN4 input is received, current DCI based BWP switching time that is supported by the UE is assumed as the application delay. 




In TS 38.133, the following values are identified for BWP switch delay.
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	1
	3

	1
	0.5
	2
	5

	2
	0.25
	3
	9

	3
	0.125
	6
	18

	Note 1:
Depends on UE capability.

Note 2:
If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.


If we observe the values, 3ms is the maximum value. Hence, we propose to confirm 3ms as the largest value of minimum time gap in UE capability and no further increase is necessary considering impact of dormancy/non-dormancy transition at this moment, until further guidance is received from RAN4.

Proposal 1. Confirm 3ms as the largest value of minimum time gap in UE capability.

· No further increase is necessary considering the impact of dormancy/non-dormancy transition.
3 Invalid monitoring occasions
In RAN1 99 [1], it was agreed that UE follows legacy DRX operation when DCI format 2_6 monitoring occasions are invalid.
	Agreements:

UE follows legacy DRX operation when DCI format 3_0 monitoring occasion(s) is invalid or there are no DCI format 3_0 monitoring occasions outside Active Time.  

· FFS: Additional cases in addition to Rel-15 invalid PDCCH monitoring, 

· FFS: whether it is all monitoring occasions or some monitoring occasions 





In our view, in addition to the Rel-15 invalid PDCCH monitoring, some additional cases can be considered when UE is not required to monitor the DCI format 2_6. Such cases include when monitoring occasions overlap with measurement gap and BWP switching period.
Proposal 2: UE is not required to monitor DCI format 2_6 during measurement gap or BWP switching period.
4 Enhancements to CSI measurement and reporting

It was agreed in RAN1 99 [2] that UE can be configured to report periodic CSI and L1-RSRP even if DCI format 2_6 is not detected.
	Agreements:

When drx_OnDurationTimer does not start, RAN1 agrees the following report(s) are impacted by the WUS indication

· SP L1-RSRP reporting 

· SP-CSI

· SRS

Except:

· by configuration, whether or not for periodic L1-RSRP reporting

· by configuration, whether or not for periodic CSI

· By default, both the above two are also impacted by the WUS indication

Note: for the above two bullets (under Except), no additional RAN1 impact is expected in Rel-16




On the other hand, according to Rel-15, UE uses CSI measurements during active only for CSI reporting, cf. Section 5.1.6.1 in TS 38.214

	If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.




If UE is monitoring DCI format 2_6, it is likely that a number of DRX cycles can be skipped and UE may not be in active time for a long time. Hence, if the UE is configured with the feature that CSI reporting is not impacted by UE, there is a chance CSI report may not be meaningful. To this end, some enhancement is necessary so that UE may take into account CSI measurement occasions outside DRX active time. 

Proposal 3: Support CSI measurement occasions outside active time when UE is provided the configuration that CSI reporting is not impacted by DCI format 2_6 detection.

· FFS: Details

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 [2] 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 needs discussion in RAN1 to identify potential impact. A conclusion may be reached in RAN1 that if a UE support secondary DRX group, UE does expect cross-carrier scheduling or DCI triggering dormancy/non-dormancy transitions across DRX groups in active time. Moreover, it was agreed in RAN2 before that WUS is only monitored in PCell in CA and WUS is monitored in PCell in MCG and PSCell in SCG in DC. In our view, this feature can still work fine, i.e., WUS may trigger the UE to wake up in both DRX groups. Desired power saving benefits can be achieved  in active time by configuring different DRX timers in different DRX groups.
Observation 1: Separate WUS design for secondary DRX group may increase RAN1 specification work. 

6 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.
Proposal 1. Confirm 3ms as the largest value of minimum time gap in UE capability.

· No further increase is necessary considering the impact of dormancy/non-dormancy transition.
Proposal 2: UE is not required to monitor DCI format 2_6 during measurement gap or BWP switching period.

Proposal 3: Support CSI measurement occasions outside active time when UE is provided the configuration that CSI reporting is not impacted by DCI format 2_6 detection.

· FFS: Details

Observation 1: Separate WUS design for secondary DRX group may increase RAN1 specification work. 
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