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1. [bookmark: _Toc120549591]Introduction
In RAN1 #99 meeting, the minimum time gap was agreed as a UE capability, and UE report one value from two possible values per SCS. 
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	

In last RAN1 #100 e-meeting, three email discussion thread were discussed. One of the discussion is about the minimum gap values for power saving signal/channel, and the agreement was as the following. 
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 
· 15kHz: {TBD, TBD} slots
· 30kHz {TBD,  TBD} slots
· 60kHz {TBD, TBD} slots
· 120kHz {TBD, TBD} slots 
Following updated TP (section 10.3 of TS 38.213) of the UE capability of minimum time gap X is endorsed.
------------------------------------------------ Begin of TP -----------------------------------------------------
· If a UE reports for an active DL BWP a requirement of X slots prior to the beginning of a slot where the UE would start the drx-onDurationTimer, the UE is not required to monitor PDCCH for detection of DCI format 2_6 during the X slots, where X corresponds to the requirement of the SCS of the active DL BWP.
------------------------------------------------ End of TP -----------------------------------------------------

During the email discussion, whether the minimum gap values should consider the Scell dormancy/non-dormancy transition or not was discussed but had no consensus. In this contribution, minimum time gap for PDCCH-based power saving signal/channel will be discussed.
2. Minimum time gap for PDCCH-based power saving signal/channel
In last RAN1#100 e-meeting email discussion, companies had no consensus on whether the minimum gap values should consider the Scell dormancy/non-dormancy transition. Therefore, in this section, we will analyse the pros and cons of three different minimum gap value design principles w or w/o the Scell dormancy/non-dormancy transition delay.
Alt 1. Both of the two values of minimum time gap take into account the SCell dormancy/non-dormancy transition delay
The first alternative is that both two minimum time gap values per SCS consider the SCell dormancy/non-dormancy transition delay, regardless of whether the functionality of SCell dormancy/non-dormancy switching triggered by WUS is enabled or not for the UE. UE can complete the power saving signal/channel processing and SCell dormancy/non-dormancy transition during the minimum time gap before DRX ON if UE is triggered by WUS to perform SCell dormancy/non-dormancy switching. 
Pros: 
1) UE can be scheduled immediately at the beginning of DRX ON because the Scell dormancy/non-dormancy BWP can been switched during the minimum time gap if needed. Network does not need to reserve a BWP switching delay before scheduling UE at the beginning of DRX ON when SCell dormancy/non-dormancy transition is triggered.
Cons:
1) Both of the two values of minimum time gap will be large, and even for the smaller value it should be no smaller than the BWP switch delay, e.g., about 3ms. On one hand, the minimum time gap value should consider the maximum BWP switch delay of all SCSs e.g., 3ms for 15kHz. This is because a UE can be configured with more than one Scells with different numerologies, the reported minimum time gap should consider the maximum BWP switching delay to cover all SCSs among the Scells. On the other hand, the minimum time gap is wasted in the case that carrier aggregation is not enabled or no Scell dormancy/non-dormancy BWP indication is configured in WUS.
2) Besides, this is not aligned with DRX active time. Scell dormancy/non-dormancy transition could happen within or outside DRX active time. For SCell dormancy/non-dormancy transition triggered by scheduling DCI within active time, network still needs to take into account the BWP switch delay based on implementation to allow the UE perform BWP switching. Therefore, taking into account the BWP switching delay in minimum time gap will bring two different handle schemes for SCell dormancy/non-dormancy transition within and outside DRX active time. 
Alt 2. Neither of the two values of minimum time gap takes into account the SCell dormancy/non-dormancy transition delay
The second alternative is that neither of the two minimum time gap values per SCS considers the SCell dormancy/non-dormancy transition delay. UE only completes the power saving signal/channel processing during the minimum gap and switches Scell dormancy/non-dormancy BWP after the DRX ON if any.
Pros: 
1) The smaller value could be very small since it only needs to consider WUS processing time, and the two different values can match different UE capabilities. 
2) There is no bundling between power saving signal/channel processing and Scell dormancy/non-dormancy transition behaviour. 
Cons: 
1) UE cannot be scheduled immediately at the beginning of DRX ON when Scell dormancy/non-dormancy need to be switched. Network needs to avoid scheduling UE on the SCell at the beginning of DRX ON for a proper time period to allow UE perform BWP switching. 
Alt 3. The smaller value of minimum time gap does not take into account the SCell dormancy/non-dormancy transition delay and the larger one takes into account the SCell dormancy/non-dormancy transition delay
The third one is that the larger value of minimum time gap considers SCell dormancy/non-dormancy transition delay, but the smaller value does not. If UE reports the smaller value, that means UE can only complete the power saving signal/channel processing during the minimum time gap and network needs to avoid scheduling UE on the SCell at the beginning of DRX ON for a proper time period to allow UE perform BWP switching. If UE reports the larger value, that means UE can complete both power saving signal/channel processing and Scell dormancy/non-dormancy transition during the minimum time gap before DRX ON and network can schedule UE on the SCell at the beginning of DRX ON.
Pros: 
1) UE can report a very small value if it does not support carrier aggregation or does not support SCell dormancy feature. 
2) UE can be scheduled immediately at the beginning of DRX ON if UE reports the larger value and Scell/dormancy/non-dormancy switch is triggered by WUS.
Cons: 
1) For UEs which support SCell dormancy/non-dormancy transition triggered by WUS, they can only report the larger value, or UE should change the reported values before and after the SCell dormancy/non-dormancy transition is configured, which is more complicated.
2) Since the larger value is no more than 3ms for all SCSs, the time left for processing WUS will be relatively small. Then, from the perspective of WUS processing time, the difference between the two types of UE capability which correspond to the smaller value and larger value would be relatively small.
According to the discussion above, there is no obvious superiority among three alternatives. Either alternative 2 or 3 could be considered. Considering the simplicity, specification effort and the independence of power saving signal/channel and Scell dormancy/non-dormancy feature, we slightly prefer Alt 2 as the minimum time gap design principle.
Proposal 1. Either alternative 2 or 3 could be considered for minimum time gap value. We slightly prefer Alt 2 as the minimum time gap design principle.
3. Conclusions
In contribution, minimum time gap for PDCCH-based power saving signal/channel are discussed, and the following proposal is made.
Proposal 1. Either alternative 2 or 3 could be considered for minimum time gap value. We slightly prefer Alt 2 as the minimum time gap design principle.
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