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1. Introduction
At the RAN1#98bis meeting, the issues related to procedure for cross-slot scheduling power saving techniques were discussed and RAN1 made following agreements [1].
	Agreements:

For an activated BWP without the 1-bit indication received in DCI for adapting the minimum applicable value of K0 (K2) for the BWP when there are one or two RRC configured values for the BWP, e.g., due to BWP switching triggered by BWP timer expiration, etc., the value applied for the BWP before the 1-bit indication is received within the BWP is determined by
· Option 2: The configured value if one value is RRC configured; The lowest-indexed RRC configured value if two values are RRC configured
FFS Value zero is a valid configuration for the minimum applicable K0/K2 value for the case when two RRC values are configured for the BWP
Agreements:
Value zero is a valid configuration for the minimum applicable K0/K2 value for the case when two RRC values are configured for the BWP
· Detail RRC configuration design is up to RAN2.

Agreements:
For the purpose RRC configuration design, the configured minimum applicable K0/K2 value(s) are a subset of the possible values for those of the existing K0/K2 parameters 
· FFS the detailed subset of values

Agreements:
UE higher layer signalling (detailed mechanisms up to RAN2) of suggested minimum applicable values for K0/K2 (one for each) for applying cross-slot scheduling is supported:
· For each of the all possible SCSs, the values are reported separately
· For same-carrier scheduling, each suggested value is in the range from 1 to 
· 15kHz/30kHz SCS: [2-4] slots
· 60kHz/120kHz SCS: [4-8] slots 
· FFS how to apply the values to the cross-carrier scheduling case in terms of minimum applicable value
Draft LS to RAN2 to inform the above agreements – R1-1911586 (Weide, MTK)

Agreements:
For the RRC configuration, the configured minimum applicable K0/K2 value(s) take integer value(s) in the range from 0 to [16]

Agreements:
· With application delay, X, for adaptation to the indicated minimum applicable K0/K2 value(s) for a scheduled cell triggered by the 1-bit indication of a DCI format 1-1 or 0-1 with in the scheduling cell,
· UE receives DCI of the change indication in slot n of the scheduling cell
· UE can be scheduled with the indicated minimum applicable K0/K2 value(s) for PDSCH/PUSCH on the scheduled cell in a DCI in slot (n + X) of the scheduling cell
· For same-carrier scheduling and at least for PDCCH monitoring case 1-1,
· X = max(Y, Z)
· Y is the active minimum applicable K0 value of the active DL BWP prior to the change indication
· Z is ([1], [1], [2], [2]) for DL SCS of (15, 30, 60, 120) KHz, respectively
· FFS: Cross-carrier scheduling 
· FFS: PDCCH monitoring case 1-2 and case 2
· FFS: Whether and how to add a delay for adaptation from same-slot scheduling to cross-slot scheduling before potential data retransmission(s) is finished
· FFS whether or not/how to define the upper bound for the application delay
· FFS whether/how to define UE behavior in case of miss detection


In this contribution, the remaining issues on power saving scheme based on cross-slot scheduling are discussed.

2. Discussion
Basic motivation on the cross-slot scheduling 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. Also, when there is sufficient duration between the PDCCH reception and possible subsequent PDSCH reception, relaxed PDCCH processing would be able to provide additional power saving gain. For the purpose, the case of cross-carrier/cross-BWP scheduling should be considered, and since additional hardware processing would be necessary in such cases, more larger minimum applicable value of K0/K2 should be beneficial in order to relax the additional hardware processing. Also, such hardware processing depends on UE implementation and UE type, it would not be good to limit the upper bound configurable value of the minimum applicable value of K0/K2 considering future UE. Therefore, for the RRC configuration, the configured minimum applicable K0/K2 value(s) should take integer value(s) in the range from 0 to 16.
Proposal 1: For the RRC configuration, the configured minimum applicable K0/K2 value(s) should take integer value(s) in the range from 0 to 16.

In case of cross-slot scheduling along with BWP switching between BWPs with different numerology, it is better to convert the numerology of the current active BWP to that of the target BWP for the minimum applicable value of K0/K2, in order to avoid the mismatch between K0/K2 value and BWP switching delay. For example, in case of current active BWP(BWP#0) with 15kHz SCS and BWP#2 with 30kHz SCS, when minimum applicable value of K0/K2 for the current active BWP is 1 slot, 1 slot of the minimum applicable value of K0/K2 is converted to 2 slots if the UE is indicated the cross-slot scheduling along with BWP switching from BWP#0 to BWP#1.

Proposal 2: In case of cross-slot scheduling along with BWP switching between BWPs with different numerology, the numerology of the current active BWP for the minimum applicable value of K0/K2 should be converted to that of the target BWP.

Current specification describes that the UE is not expected to be scheduled with K0 smaller than the applicable minimum scheduling offset restriction. However, the UE may miss the indication to change the minimum applicable value of K0/K2, and after that, any DCI may be dropped depending on UE implementation. Handling for such error case should be specified.

Proposal 3: Support handling for the error case such that the UE may miss the indication to change the minimum applicable value of K0/K2.

3. Conclusion
In this contribution, power saving scheme based on cross-slot scheduling was discussed. Based on the discussion, the following proposals was made:

Proposal 1: For the RRC configuration, the configured minimum applicable K0/K2 value(s) should take integer value(s) in the range from 0 to 16.
Proposal 2: In case of cross-slot scheduling along with BWP switching between BWPs with different numerology, the numerology of the current active BWP for the minimum applicable value of K0/K2 should be converted to that of the target BWP.
Proposal 3: Support handling for the error case such that the UE may miss the indication to change the minimum applicable value of K0/K2.
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