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1. Introduction
In previous RAN1 meetings, most of power saving PDCCH design work has been done. Still, there are some remaining issues not solved. In this contribution, we will further discuss the remaining issues for power saving PDCCH.
2. [bookmark: _Ref498564494]Power saving signal/channel design
1. [bookmark: _Hlk521582650]
2. 
Based on agreements in previous meetings, following characteristics are summarized,
· UE can monitor DCI format 2-6 in multiple monitoring occasions.
· The PDCCH monitoring occasions for DCI format 2-6 can be configured in time duration up to 15ms
· DCI format 2-6 can trigger Scell dormancy/non-dormancy, i.e., switching between one BWP to another.
[bookmark: _Hlk47454297]In Rel-15, DCI based BWP switching has been supported, and in the slot where the DCI is detected, UE will switch to the target BWP and start bwpInactivityTimer. However, since UE can monitor DCI format 2-6 in multiple monitoring occasions, gNB may not be aware of in which slots WUS is detected by UE. In this case, gNB and UE may have different understanding on running state of bwpInactivityTimer. 
[bookmark: PP3][bookmark: OB1]Observation 1: gNB and UE may have different understanding on running state of bwpInactivityTimer of a scell, if scell dormancy indication is configured for DCI format 2-6, and multiple monitoring occasions for DCI format 2-6 are configured before DRX ON.
Meantime, once the timing gap between monitoring occasions and starting of DRX ON is larger than SCell dormancy/non-dormancy switching time, UE is in no sense of urgency on switching BWP immediately after SCell dormancy/non-dormancy indication. Keep (non)dormancy state as late as possible and applied it after starting of DRX on (Figure 1b) is better from UE power saving perspective. 
To address the aforementioned issue, it is proposed that the starting point of BWP switching of Scell dormancy should be defined. The following alternatives can be considered.
· Alt 1: the starting of BWP switching of Scell dormancy is after the last valid monitoring occasion for DCI format 2-6. (Figure 1a)
· Alt 2: the starting of BWP switching time of Scell dormancy is n slot prior to DRX ON, where n is the BWP switching time. (Figure 1b)






Figure 1: BWP switching time when multiple WUS monitoring occasions configured
As illustrated in Figure 1a, network and gNB can have aligned understanding on BWP switching time if BWP switching after last valid monitoring occasion for DCI format 2-6. However, the time duration for WUS monitoring occasions may be up to 15ms, and the last WUS occasion may be much earlier than DRX ON and far enough to contain the bwp switching delay and min gap. It is not necessary to switch BWP too early during DRX OFF period, as shown in Figure 1b. If the time gap between the last valid WUS occasion and DRX on is not long enough for BWP switching, the BWP switching should be performed right after the last WUS occasion, as shown in Figure 1c. To cover both cases, the BWP switching time can be determined as the later on between last valid WUS monitoring occasion and bwp switching time prior to DRX ON, as illustrated in Figure 1b and 1c. In this case, UE can start BWP switching as late as possible for power saving purpose.
[bookmark: PP1]Proposal 1: The starting point of BWP switching of Scell dormancy and bwpInactivityTimer should be defined as the later one between the last valid monitoring occasion for DCI format 2-6 and n slot prior to DRX ON, where n is the Scell BWP switching time.
· Send LS to RAN2(also cc RAN4)
3. TP for minimum time gap
In [1], minimum time gap before DRX on is defined for DCI format 2-6 monitoring occasion determination, quoted as follows.
	…
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 in Table 10.3-1.
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


…


The X value is determined based on SCS of the active DL BWP. However, a UE may have multiple active DL BWPs, with independent numerology, on multiple serving cells when working in CA mode. Therefore, it is not clear which SCS is used to determine the X value in current specification. It should be clarified that X is determined based on the SCS of active DL BWP of Pcell or Pscell where DCI format 2_6 is monitored. And the proposed TP are given in Appendix.
[bookmark: PP2]Proposal 2: Further clarification is needed that minimum time gap is determined based on the SCS of active DL BWP of Pcell or PScell where DCI format 2_6 is monitored.
· Capture TP in Appendix 1 in R1-2005356 for TS38.213
4. Conclusion
In this contribution, we discuss the remaining issues for power saving PDCCH design, and have the following proposals:
Observation 1: gNB and UE may have different understanding on running state of bwpInactivityTimer of a scell, if scell dormancy indication is configured for DCI format 2-6, and multiple monitoring occasions for DCI format 2-6 are configured before DRX ON.
Proposal 1: The starting point of BWP switching of Scell dormancy and bwpInactivityTimer should be defined as the later one between the last valid monitoring occasion for DCI format 2-6 and n slot prior to DRX ON, where n is the Scell BWP switching time.
· Send LS to RAN2(also cc RAN4)
Proposal 2: Further clarification is needed that minimum time gap is determined based on the SCS of active DL BWP of Pcell or PScell where DCI format 2_6 is monitored.
· Capture TP in Appendix 1 in R1-2005356 for TS38.213
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Appendix 1: Text Proposals for TS 38.213 on minimum time gap
Based on the discussion for minimum time gap in section 3, the corresponding text proposals are provided as follows.
10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
==============================Unchanged part 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, where X corresponds to the requirement of the SCS of the active DL BWP of Pcell or PScell where DCI format 2_6 is monitored in Table 10.3-1.
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 part omitted================================
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