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1. Introduction
At the RAN1#96bis meeting, the issues related to procedure for 2-step RACH were discussed and RAN1 made agreements [1].
	Agreements:
· Regarding aperiodic CSI-RS triggering, at least if a UE is operated with cross-slot scheduling based power saving, 
· If all the associated trigger states do not have the higher layer parameter qcl-Type set to 'QCL-TypeD' in the corresponding TCI states and the PDCCH SCS is equal to the CSI-RS SCS, specification allows the aperiodic CSI-RS triggering offset to be set to a non-zero value.

Agreements:
· For an active DL and an active UL BWP, a UE can be indicated via signalling(s) from gNB to adapt the minimum applicable value(s) of K0, K2 and/or aperiodic CSI-RS triggering offset (with/without QCL_typeD configured) where the signalling type is to be down-selected from:
· Alt 1: MAC-CE based
· Alt 2: L1 based
· FFS: How to determine the minimum applicable value if explicit value is not provided.

Agreements:
Possible candidate indication methods to adapt the minimum applicable value of K0 (or K2) for an active DL (or UL) BWP, where the indication method is to be selected from:
· Alt 1: Indication of a subset of TDRA entries, e.g., bit-map based indication
· Alt 2: Indication of one active table from multiple configured TDRA tables
· Alt 3: Indication of the minimum applicable value
· Note: Other option is not precluded
Note: PDCCH monitoring case 1-1 is prioritized for the design. 
FFS: Whether and how the minimum applicable K0 (or K2) value of the active DL (or UL) BWP is also applied to cross-BWP scheduling 

Agreements:
Possible candidate indication methods to adapt the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP, where the indication method is to be selected from: 
· Alt 1: Implicit indication by defining the minimum applicable value the same as the minimum applicable K0 value when indicated
· Alt 2: Indication of the minimum applicable value 
· Note: Other option is not precluded
Note: PDCCH monitoring case 1-1 is prioritized for the design. 

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
	





In this contribution, power saving scheme based on cross-slot scheduling is discussed.

2. Discussion 
Power saving scheme based on cross-slot scheduling was discussed and evaluated, and the power saving gain was shown. Basic motivation on the scheme is to ensure some duration after the PDCCH reception so that the UE does not have to perform preparation for possible subsequent PDSCH reception before the completion of PDCCH decoding, which results in saving the power consumption. If the possible minimum values of K0 is large enough not to start the preparation for PDSCH reception, UE can skip any preparation for PDSCH reception and go to sleep when the UE is not scheduled by the PDCCH. Thus, the value of possible minimum values of K0 for the power saving scheme should be considered based on the assumed UE processing time for PDCCH decoding and preparation for PDSCH reception. Thus, the indication for minimum applicable value(s) of K0 was considered and discussed. The candidate methods to adapt the minimum applicable value of K0 is following:
· Alt 1: Indication of a subset of TDRA entries, e.g., bit-map based indication
· Alt 2: Indication of one active table from multiple configured TDRA tables
· Alt 3: Indication of the minimum applicable value

Alt 3 is the simplest way and signaling overhead would be minimum. UE just uses legacy TDRA table and expects only the entries which meets the indicated minimum applicable value of K0. Alt 1 is that the possible TDRA entries are indicated. However, the benefit of Alt 1 is not clear since only the minimum applicable value of K0 would be enough on the aspect of power saving gain. UE can know whether or not UE can go to microsleep soon after PDCCH reception only based on the minimum applicable value of K0. Thus, Alt 1 seems just to increase signaling overhead. Alt 2 can provide more flexible scheduling since there are more entries for same-slot scheduling and cross-slot scheduling respectively. However, current TDRA table already has 16 entries in a UE dedicated manner and the number of the entries seems sufficient in most cases. Also, some entries in the multiple TDRA tables would be duplicate. Therefore, Alt 3 is most reasonable. In addition, also in the case of UL scheduling, the same method can be applied, i.e., for the minimum applicable value of K2. 

Proposal 1: The minimum applicable value of K0 (or K2) should be explicitly indicated to adapt the minimum applicable value of K0 (or K2).

Regarding candidate value of the minimum applicable value, it should be considered whether the value(s) larger than 1 is necessary or not. The minimum applicable value larger than 1 can provide more power saving gain in some cases since it enables the relaxed PDCCH processing depending on PDCCH monitoring periodicity. Thus, the minimum applicable value(s) larger than 1, e.g., the candidate value of 0,1,2 and 3, should be supported in order to increase power saving gain. In addition, considering cross-BWP scheduling and cross-carrier scheduling, the minimum applicable value of 1 may not be sufficient to skip any preparation of switching and PDSCH reception. If so, power saving can be additionally increased.

Proposal 2: The minimum applicable value(s) larger than 1 should be supported.

The kind of the minimum applicable value is K0, K2 and aperiodic CSI-RS triggering offset. The condition to relax the minimum applicable value by gNB would be different for K0, K2 and aperiodic CSI-RS triggering offset. Thus, it can be considered that the indication of the minimum applicable value of K0, K2 and aperiodic CSI-RS triggering offset is independent respectively. If independent indication does not provide additional power saving gain at all, it can be considered that gNB indicates only the single minimum value among the minimum applicable values of K0, K2 and aperiodic CSI-RS triggering offset. It should be determined depending on possibility of additional power saving gain on the aspect of UE processing.

Proposal 3: The indication of the minimum applicable value of K0, K2 and aperiodic CSI-RS triggering offset is independent respectively, if the independent indication can provide additional power saving gain on the aspect of UE processing.

3. Conclusion
In this contribution, power saving scheme based on cross-slot scheduling was discussed. Based on the discussion, the following proposals were made:
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Proposal 1: The minimum applicable value of K0 (or K2) should be explicitly indicated to adapt the minimum applicable value of K0 (or K2).
Proposal 2: The minimum applicable value(s) larger than 1 should be supported.
Proposal 3: The indication of the minimum applicable value of K0, K2 and aperiodic CSI-RS triggering offset is independent respectively, if the independent indication can provide additional power saving gain on the aspect of UE processing.
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