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1. Introduction
In previous meetings, some agreements about cross-slot scheduling for power saving were made as follows; 
	<RAN1#96bis>
Agreements:
· The adaptation on the minimum applicable value of K0 does not apply to at least the following cases:
	RNTI
	PDCCH search space

	SI-RNTI
	Type0 common

	SI-RNTI
	Type0A common

	RA-RNTI, TC-RNTI
	Type1 common

	P-RNTI
	Type2 common


Conclusion:
Companies are encouraged to further investigate whether to apply the adaptation for at least the following cases:
· K0 related:
	RNTI
	PDCCH search space

	C-RNTI, CS-RNTI
	

	MCS-C-RNTI
	


· K2 related:
	RNTI
	PDCCH search space

	PUSCH scheduled by MAC RAR as described in subclause 8.2 of TS 38.213

	C-RNTI, TC-RNTI, CS-RNTI
	

	MCS-C-RNTI
	



<RAN1#97>
Agreements:
When UE is indicated of the minimum applicable value of K0 (K2) for an active DL (UL) BWP, the application method to the selection of a DL (UL) TDRA entry is to be decided from:
· An entry in the active DL (UL) TDRA table with K0 (K2) value smaller than the indicated minimum is not expected by or not valid for the UE for the TDRA indication(s)


In this contribution, we discuss additional considerations on cross-slot scheduling for power saving. 
2. Discussion 
For a cross-slot scheduling, the UE can achieve power saving gain by switching to micro sleep after PDCCH reception on duration guaranteed by minimum K0 and K2. The general procedure of cross-slot scheduling for the study of the power saving scheme is described in TR38.840 as follows;
	· gNB semi-statically configures TDRA to the UE, subject to UE capability (if any) 
· All schedulable TDRA values have K0 > = x and K2 >= x where x > 0
· Determination of value x is FFS (which may also be done in the WI phase), e.g., may also be impacted by BWP switching triggered by DCI (jointly with cross-slot scheduling, if supported), etc.
· All aperiodic CSI-RS triggering offsets are not smaller than the value x
· UE decodes PDCCH and retrieves the index of schedulable TDRA value
· UE could go to micro sleep after reception of last PDCCH symbol 
· UE processes PDSCH at the indicated starting time from TDRA value


In following sections, details on cross-slot scheduling procedure such as exceptional cases and additional power saving gain by search space set configuration adaptation are discussed.

2.1. Exceptional cases of PDSCH buffering skip
As mentioned above, the power saving gain from cross-slot scheduling comes from skipping data buffering (i.e., micro sleep) on duration guaranteed by minimum K0. Meanwhile, for some cases, skipping data buffering may be inefficient or data buffering should be performed. To be specific, if a UE monitors (SI, RA, P)-RNTI on Type(0,0A,1,2) CSS using default PDSCH TDRA table, the adaptation on the minimum applicable value of K0 cannot be applied because mostly all K0 values in default TDRA table is 0. For this reason, it was agreed when a UE monitors SI-RNTI in Type0&0A CSS, RA-RNTI & TC-RNTI in Type1 CSS, and P-RNTI in Type2 CSS, the adaptation on the minimum applicable value of K0 cannot be applied. 
Regarding C-RNTI, CS-RNTI, and MCS-C-RNTI, according to TS38.213; 
	If a UE is provided 
· one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSapce, ra-SearchSpace, and 
· a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, 
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI or P-RNTI.


So, for C-, CS-, and MCS-C-RNTI, it is natural that the adaptation on the minimum applicable value of K0 is not applied, if the RNTIs are monitored in Type0, 0A, 1, and 2 CSS. It is because a UE should perform data buffering on the slots to prepare for receiving data related to SI-, RA-, and P-RNTI. 
Or to be more accurate, for C-, CS-, and MCS-C-RNTI, the adaptation on the minimum applicable value of K0 does not apply when default TDRA table is used to PDSCH scheduled by DCI format with CRC scrambled by the RNTIs.
Proposal 1: For C-, CS-, or MCS-C-RNTI monitored in Type0, 0A, 1, or 2 CSS, the adaptation on the minimum applicable value of K0 is not applied to corresponding PDSCH time domain resource allocation. 

2.2. Additional power saving for cross-slot scheduling
The power saving gain from cross-slot scheduling comes from dynamic transition to micro sleep when minimum K0 which is larger than 0 is indicated by a gNB. So, for achieving power saving gain, it should be guaranteed that monitoring periodicity of SS sets is larger than minimum K0. For example, if a monitoring periodicity of a search space set is 1 slot, and if minimum K0 indicated for power saving is 1, power saving gain cannot be expected because PDSCH buffering for precious slot is necessary in a current slot. In order to maximize power saving gain, search space set configuration can be adapted when minimum K0 for power saving is indicated. For example, if monitoring periodicities of configured search space sets are smaller than the minimum K0, a UE can assume the monitoring periodicity is increased to same (or larger) value with the minimum K0. 
Proposal 2: In order to increase power saving gain of cross-slot scheduling, further studies for UE’s operation when there is another monitoring occasion on time domain resources guaranteed by minimum K0 and K2 are needed.

3. Conclusion
In this contribution, we discuss cross-slot scheduling for power saving. Followings are proposed in this contribution;
Proposal 1: For C-, CS-, or MCS-C-RNTI monitored in Type0, 0A, 1, or 2 CSS, the adaptation on the minimum applicable value of K0 is not applied to corresponding PDSCH. 
Proposal 2: In order to increase power saving gain of cross-slot scheduling, further studies for UE’s operation when there is another monitoring occasion on time domain resources guaranteed by minimum K0 and K2 are needed.
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