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1. Introduction
At the RAN1#100-e meeting, the remaining issues related to procedure for cross-slot scheduling power saving techniques were discussed and RAN1 made agreements [1]. In this contribution, we propose a correction on Rel-16 specification regarding procedure for cross-slot scheduling power saving techniques.

2. Clarification on the scheduling offset in cross-BWP scheduling
At the last meeting, it was discussed on the clarification on the scheduling offset in cross-BWP scheduling. We will show our views on the two remaining issues [2].
· Issue #1: Whether and how to apply the currently active minimum scheduling offset restriction in the case of cross-BWP scheduling
· Alt 1: Agree; TP is needed to clarify how K0min/K2min of source BWP is applied to target BWP of cross-BWP scheduling
· Alt 2: Disagree; TP to clarify the applied K0min/K2min only for an active BWP, not covering cross-BWP case
· Alt 3: Disagree; but agree that there should be additional factor(s) for cross-BWP scheduling restriction (in addition to Rel-15 BWP switch delay). Further discuss the factor(s) (e.g. based on the currently active application delay, etc).

The benefit of Alt 1 is to ensure the power saving gain even when BWP switching delay is smaller than K0min/K2min, since the UE just has to finish PDCCH decoding before max(BWP switching delay, K0min/K2min). On the other hand, in Alt 2, since the UE has to finish PDCCH decoding before min(BWP switching delay, K0min/K2min), the power saving gain would get worse compared with Alt 1 when BWP switching delay is smaller than K0min/K2min. However, BWP switching delay would be likely to be equal or larger than K0min/K2min in most cases, and in such case Alt 1 is equivalent to Alt 2. In Alt 3, we do not see the benefit and valid reason including another factor(s) in addition to BWP switching delay and/or K0min/K2min. Therefore, we should choose Alt 1 or Alt 2, and in other words, applied scheduling restriction for DCI indicating cross-BWP scheduling is BWP switching delay (Alt 2) or max(BWP switching delay, active minimum scheduling offset in the active BWP before the BWP switch) (Alt 1). In Alt 1, SCS conversion for target BWP is needed for active minimum scheduling offset in the active BWP before the BWP switch.

Proposal 1: 
· The applied scheduling restriction for DCI indicating cross-BWP scheduling is
· BWP switching delay, or
· max(BWP switching delay, active minimum scheduling offset in the active BWP before the BWP switch)
· SCS conversion for target BWP is needed for active minimum scheduling offset in the active BWP before the BWP switch.
 
· Issue #2: Whether and how to decide the applied minimum scheduling offset restriction for the slots after BWP switch and before the application delay is ended.
· Alt 1: Scaled K0min/K2min from source BWP: There may reuse the TP for issue #1 if the proposal is agreed
· Alt 2: The indicated K0min/K2min in target BWP: This is effectively to say only BWP switch delay is considered even when the application delay is longer. TP may be needed to clarify it.
· Alt 3: The lowest-indexed RRC configuration of target BWP (some company think it belongs to the following agreement): TP needed for specifying the UE behaviour
	Agreements (RAN1 #98b):
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


· Alt 4: UE implementation (some companies think it is corner case that network can avoid): A conclusion can be decided independent from issue #1 and no TP needed.

In our understanding, the intention of the previous agreements in RAN1#98b is determining UE default behavior when UE does not have K0min/K2min to be applied. In the case after BWP switch and before the application delay is ended, this same UE default behavior should be applied and it would be reasonable way. In Alt 1, since the use case of each BWP would be different, it is useless to scale K0min/K2min from source BWP. In Alt 4, it causes the mismatch of interpretation between UE and network, and it should be avoided. The tradeoff between Alt 2 and Alt 4 is more relaxed scheduling restriction or more power saving gain. According to the previous agreements in RAN1#98b, the lowest-indexed RRC configuration of target BWP is used at least in some cases, and hence Alt 3 should be enough in terms of scheduling restriction. Therefore, Alt 3 is preferable.

Proposal 2:
· For the slots after BWP switch and before the application delay is ended in cross-BWP scheduling when there are one or two RRC configured values for the target BWP, the value applied for the target BWP is determined by the configured value if one value is RRC configured; The lowest-indexed RRC configured value if two values are RRC configured.
· Following text proposal is applied to TS 38.214.
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~
When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1 in active DL BWP, UE shall apply a minimum scheduling offset restriction indicated based on ['Minimum applicable scheduling offset indicator'] value '0'. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Clause 5.3.1.
~
6.1.2.1	Resource allocation in time domain
~
When the UE configured with [minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active UL BWP and it has not received ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1 in active UL BWP, the UE shall apply a minimum scheduling offset restriction indicated based on ['Minimum applicable scheduling offset indicator'] value '0'. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Clause 5.3.1.
~



3. Misalignment of minimum scheduling offset
If UE monitoring PDCCH based on cross-slot scheduling, i.e., current minimum scheduling offset is more than zero, misses a DCI indicating minimum applicable scheduling offset, misalignment of current minimum scheduling offset between UE and gNB happens. In that case, TDRA entry based on gNB assumption, e.g., K0 = 0, indicated in a next DCI would be invalid for the UE. If UE just discards the DCI with invalid TDRA entry, gNB cannot be aware of such misalignment. DCI format 1_1 and 0_1 can indicate the appropriate minimum scheduling offset even if the DCI indicates invalid TDRA entry. However, DCI format 0_0 and 1_0 cannot indicate the minimum scheduling offset. Thus, UE should fall back to lowest index of minimum scheduling offset if UE is indicated invalid TDRA entry by DCI format 0_0 or 1_0.

Proposal 3: UE should fall back to lowest index of minimum scheduling offset if UE is indicated invalid TDRA entry by DCI format 0_0 or 1_0.

4. Conclusion
In this contribution, a maintenance for power saving scheme based on cross-slot scheduling was discussed. Based on the discussion, the following proposal were made:

Proposal 1: 
· The applied scheduling restriction for DCI indicating cross-BWP scheduling is
· BWP switching delay, or
· max(BWP switching delay, active minimum scheduling offset in the active BWP before the BWP switch)
· SCS conversion for target BWP is needed for active minimum scheduling offset in the active BWP before the BWP switch.

Proposal 2:
· For the slots after BWP switch and before the application delay is ended in cross-BWP scheduling when there are one or two RRC configured values for the target BWP, the value applied for the target BWP is determined by the configured value if one value is RRC configured; The lowest-indexed RRC configured value if two values are RRC configured.
· Following text proposal is applied to TS 38.214.
	5.1.2.1	Resource allocation in time domain
~
When the UE configured with [minimumSchedulingOffset] in an active DL BWP it applies a minimum scheduling offset restriction indicated by the ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active DL BWP and it has not received ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1 in active DL BWP, UE shall apply a minimum scheduling offset restriction indicated based on ['Minimum applicable scheduling offset indicator'] value '0'. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K0 smaller than the applicable minimum scheduling offset restriction K0min. The minimum scheduling offset restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI in common search space associated with CORESET0 and default PDSCH time domain resource allocation is used or when PDSCH transmission is scheduled with SI-RNTI or RA-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Clause 5.3.1.
~
6.1.2.1	Resource allocation in time domain
~
When the UE configured with [minimumSchedulingOffset] in active UL BWP it applies a minimum scheduling offset restriction indicated by the ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1. When the UE configured with [minimumSchedulingOffset] in active UL BWP and it has not received ['Minimum applicable scheduling offset indicator'] field in DCI format 0_1 or 1_1 in active UL BWP, the UE shall apply a minimum scheduling offset restriction indicated based on ['Minimum applicable scheduling offset indicator'] value '0'. When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI in slot n to transmit a PUSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K2 smaller than the applicable minimum scheduling offset restriction K2min in slot n. The minimum scheduling restriction is not applied when PUSCH transmission is scheduled by RAR UL grant for RACH procedure, or when PUSCH is scheduled with TC-RNTI. The application delay of the change of the minimum scheduling offset restriction is determined in Clause 5.3.1.
~



Proposal 3: UE should fall back to lowest index of minimum scheduling offset if UE is indicated invalid TDRA entry by DCI format 0_0 or 1_0.
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