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Introduction
In this contribution, we discuss the remaining issues regarding the PDCCH-based power saving signal, including
· The value range of UE capability report on minimum time gap
· Remaining details on RRC parameters
Value range of UE capability report on minimum time gap
In RAN1 #99, the following agreements were made for UE capability report on minimum time gap.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 


Minimum time gap is the number of slots between the end of the slot of last monitoring occasion of wake-up signal and the first slot of drx-onDurationTimer. From the UE side, it ensures the sufficient time for UE to recover from power saving state, e.g., lower clock/voltage, to data reception state, e.g., higher clock/voltage, when UE is indicated to wake up in the next DRX cycle. UE does not have to monitor monitoring occasions beyond its capability. From the network side, the value of minimum time gap should be set carefully to not increase the UE data latency a lot. It was agreed that the value is reported per SCS and selected from two possible values. And the maximum value is no larger than the slot number corresponding to [3]ms. But the exact values for both two possible values have not been decided yet. 

In addition to wake-up indication, wake-up signal, i.e., DCI format 2_6, can also be used to indicate SCell dormancy/non-dormancy. One question regarding minimum time gap is whether to jointly consider the SCell BWP switch due to dormancy/non-dormancy transition when determining its value.
· Opt 1. UE capability report on minimum time gap considers wake-up indication ONLY
· Opt 2. UE capability report on minimum time gap considers both wake-up indication AND SCell dormancy indication

In Opt 2, UE takes the BWP switch delay into consideration when reporting its capability on minimum time gap. It helps to avoid the data interruption caused by BWP switch because the BWP switch is possible to be completed before DRX ON. It is also beneficial to the scheduling flexibility. However, the UE capability is hard to be designed in Opt 2 because the BWP switch delay should consider at least (1) PCell and SCell are different numerologies and (2) BWP switch delay occurs in multiple carriers simultaneously (note: (2) is discussing in RAN4). To simplify the design, we slightly prefer Opt 1. When SCell dormancy/non-dormancy is indicated, whether to finish SCell BWP switch before DRX ON to avoid data interruption is up to NW implementation. For example, NW can configure proper PS_offset, e.g., PS_offset>=X, where X is equal to max(slot_to_ms(min time gap+1), slot_to_ms(BWP switch delay)), to avoid data interruption. We suggest two types of UE capability on minimum time gap can be defined as the numbers in Table 1.
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	μ
	NR slot length (ms)
	Minimum time gap (slots): the number of slots between the end of the slot of last monitoring occasion of wake-up signal and the first slot of drx-onDurationTimer

	
	
	Type 1
	Type 2

	0
	1
	0
	3

	1
	0.5
	1
	6

	2
	0.25
	1
	12

	3
	0.125
	1
	24



Remaining details on RRC parameters
In RAN1 #99, it was agreed to introduce new higher layer configurations to indicate UE whether to perform  periodic CSI and/or L1-RSRP reporting when drx-onDurationTimer does not start due to wake-up signal. The related agreements are listed below. But it is still FFS on whether the configurations are indicated as “Per cell-group” or “Per CSI report config”. 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


In our view, supporting configurations as “Per cell-group” is sufficient. The benefit for allowing the flexibility of “Per CSI report config” based configurations is not clear. Therefore, we propose

[bookmark: _Ref32503564]Proposal 2: Higher layer signaling PS-Periodic_CSI_TransmitOrNot and PS_Periodic_L1-RSRP_TransmitOrNot are indicated as “Per cell-group” configurations. 

Conclusions
In this work, we provide the views on the remaining issues on PDCCH-based power saving signal. The proposals are listed below. 

Proposal 1: Two types of UE capability on minimum time gap are defined as follows:

	μ
	NR slot length (ms)
	Minimum time gap (slots): the number of slots between the end of the slot of last monitoring occasion of wake-up signal and the first slot of drx-onDurationTimer

	
	
	Type 1
	Type 2

	0
	1
	0
	3

	1
	0.5
	1
	6

	2
	0.25
	1
	12

	3
	0.125
	1
	24
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