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1. Introduction

In this contribution, we further discuss the remaining issues for power saving signal.     
2. Discussion
Values of minimum time gap
During RAN1#100bis-e meeting, we have the following working assumption on the minimum time gap [1]: 
working assumption:
· The value of minimum time gap is decoupled with SCell dormancy indication.  
· Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,
 
	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24


For the minimum time gap value corresponding to each SCS in the above table, value 1 has a small value and value 2 a large value, which correspond UEs with quick and slow recovery capabilities from DRX off to wake-up states respectively. One slot for 15/30/60 KHz and 2 slots for 120 KHz are enough for the UE with quick recovery capabilities. Therefore, we propose to confirm the working assumptions.

Proposal 1: Confirm the working assumption.

· The value of minimum time gap is decoupled with SCell dormancy indication.  
· Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,
 
	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24


How to apply the reported minimum time gap
When Scell dormancy operation is indicated by WUS, the UE may needs to perform BWP switching between the dormancy BWP and non-dormancy BWPs. However, there may be multiple PDCCH monitoring occasions in the PDCCH search space sets for WUS monitoring. When the gNB repeats WUS in multiple PDCCH monitoring occasions, the gNB may not know in which PDCCH monitoring occasion the UE successfully detect WUS and thus gNB and the UE may have different understanding on when the UE completes BWP switching. There may be 2 methods to solve this issue:
Option 1: The gNB assumes that the UE start BWP switching in the last PDCCH monitoring occasion 
With this option, irrespective when the UE detected WUS, the gNB assumes that the UE start BWP switching in the last PDCCH monitoring occasion. Therefore, even when the UE detect WUS in the last PDCCH monitoring occasion, the UE can complete BWP switching before the gNB schedules the UE.
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Figure 1: The gNB assumes the UE start BWP switching in the last PDCCH monitoring occasion 
Option 2: The UE monitors WUS based on BWP switching delay when configured with Scell dormancy operation 
When the UE is not configured scell dormancy operation, the UE monitors WUS based on its reported minimum time gap. That is, the UE wouldn’t monitor WUS during the minimum time GAP before DRX ON, as shown in case 1 in Figure 2, the WUS occasions highlighted with green color are the WUS occasions the UE needs to monitor.  Otherwise, when the UE is configured scell dormancy operation, the UE monitors WUS based on its BWP switching delay (Type 1 or Type 2 BWP switching delay, based on the UE’s capability, which the UE reports to the gNB). That is, the UE wouldn’t monitor WUS during its BWP switching delay before DRX ON, as illustrated in case 2 in Figure 2.  With this option, even when the UE detect WUS in the last PDCCH monitoring occasion before the minimum time GAP, the UE can complete BWP switching before the DRX ON.
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Figure 2: WUS monitoring when scell dormancy is/ is not configured
For the above two options, option 2 is preferred. With option 2, the UE can complete BWP switching before DRX ON and is ready for data transmission once the DRX on-duration timer starts. By contrary, with option 1, the UE may be within the BWP switching procedure when the DRX on-duration timer starts  and would complete the BWP switching within the DRX ON as shown in Figure 1. Obviously, Option 2 is beneficial to reduce the data transmission delay when scell dormancy is configured.

Proposal 2: when the UE is configured scell dormancy operation, the UE doesn’t need to monitor WUS during its BWP switching delay before DRX ON.
We provide the following TP to capture proposal 2 in 38213.
**************************************Begin**********************************************

<Unchanged text omitted >

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 when the UE is not provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time, where X corresponds to the requirement of the SCS of the active DL BWP in Table 10.3-1. The UE is not required to monitor PDCCH for detection of DCI format 2_6 during the UE’s reported BWP switching delay prior to the beginning of a slot where the UE would start the drx-onDurationTimer when the UE is provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time.

Table 10.3-1 Minimum time gap value X

	SCS (kHz)
	Minimum Time Gap X (slots) 

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24


<Unchanged text omitted >

**************************************End**********************************************

3. Conclusions
In this contribution, we discussed the remaining issues for power saving signal and we have the following proposal and text proposal:
Proposal 1: Confirm the working assumption.

· The value of minimum time gap is decoupled with SCell dormancy indication.  
· Two values of minimum time gap in terms of slots per SCS are specified based on the assumption that PDCCH carrying DCI format 2_6 can be at any symbol of the slot indicated by monitoringSymbolsWithinSlot of SearchSpace IE as follows,
 
	SCS (kHz)
	Minimum Time Gap TminimumTimeGap(slots)

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24


Proposal 2: when the UE is configured scell dormancy operation, the UE doesn’t need to monitor WUS during its BWP switching delay before DRX ON.
Proposed text proposal for 38213.
**************************************Begin**********************************************

<Unchanged text omitted >

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 when the UE is not provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time, where X corresponds to the requirement of the SCS of the active DL BWP in Table 10.3-1. The UE is not required to monitor PDCCH for detection of DCI format 2_6 during the UE’s reported BWP switching delay prior to the beginning of a slot where the UE would start the drx-onDurationTimer when the UE is provided a number of groups of configured SCells by Scell-groups-for-dormancy-outside-active-time.

Table 10.3-1 Minimum time gap value X

	SCS (kHz)
	Minimum Time Gap X (slots) 

	
	Value 1
	Value 2

	15
	1
	3

	30
	1
	6

	60
	1
	12

	120
	2
	24


<Unchanged text omitted >

**************************************End**********************************************

4. Reference
[1] 3GPP RAN1#100bis-e Chairman notes
DRX ON
WUS
WUS
WUS
WUS
Minimum time GAP
BWP switching delay
Time the gNB assumes when UE completes BWP switching



DRX ON
WUS
WUS
WUS
WUS
Minimum time GAP
Case 1: Scell dormancy is Not configured
DRX ON
WUS
WUS
WUS
WUS
Minimum time GAP
Case 2: Scell dormancy is configured
BWP switching delay



