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1		Introduction
In this paper, we discuss some remaining aspects related to the enhancement of cross-slot scheduling for power-saving, including:
1. Correction on the specification related to the cross-slot scheduling enhancement
2. UE behavior when it detects K0 (or K2) value that violates the K0min (or K2min) value.
3. Translation of UE suggested K0min (or K2min) value for the case of cross-carrier scheduling with different numerologies
[bookmark: _Ref178064866]2.	Discussion
2.1.	Correction on the specifications
The endorsed CR 38.212 from last meeting was in R1-2003168, but there remain some places where RRC parameter name alignment is needed, especially regarding the conditions under which the 1-bit indication field is present in DCI formats 0-1 and 1-1.
The following is the agreement from RAN1 #99 which explains the condition where the 1-bit indication field is present in DCI format 1-1 and when it is present in DCI format 0-1. 
Agreements:
The presence of the 1-bit indication in DCI format 1-1 and/or 0-1 is determined based on the following:
•	Following Rel-15 DCI format convention, the 1-bit indication field for minimum applicable scheduling offset is present in DCI format 1-1 (or 0-1) for an active DL BWP (or UL BWP) if higher layer parameter “minimumSchedulingOffset” is configured for the DL BWP (or UL BWP).

In our understanding, there is no requirement to always configure both minK0 and minK2 to have the 1-bit indication field – configuring e.g. just minK0 is enough to have the bit in DCI 1_1. Note that the default TDRA  table for uplink has min K2 greater than 0 already, which means in many typical cases there is no reason to unnecessarily configure extra parameters for uplink BWP. 
Of course, when the bit is present, it is expected to jointly control both min K0 and min K2 values when both values are configured, and this is already captured in 38.214. Then, to reflect the above agreement in the specification, the following change should be made in 38.212:

· replace minimumSchedulingOffset with minimumSchedulingOffsetK2 for 0_1
· replace minimumSchedulingOffset with minimumSchedulingOffsetK0 for 1_1, 

Considering the above, TP1 should be adopted for 7.3.1.12 and 7.3.1.2.2 of TS 38.212.
Proposal 1 [bookmark: _Toc40453259]Adopt TP1 for 7.3.1.1.2 and 7.3.1.2.2, TS 38.212.
<begin TP1>
7.3.1.1.2	Format 0_1
<omitted text>
Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK2 is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK2 is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
<omitted text>
7.3.1.2.2	Format 1_1
<omitted text>
Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK0 is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK0 is configured. The 1 bit indication is used to determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum applicable K0 is indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP shall be the same as the minimum applicable K0 value.
<omitted text>
<end TP1>

2.2.	UE behavior when it detects K0 (or K2) less than currently applied K0min (K2min)
Related to the UE behavior when the UE detects K0 (or K2) less than currently applied K0min (or K2min), the following was concluded in RAN1 #100bis-e.
For an active BWP with scheduling offset restriction(s) configured and when UE detects an invalid TDRA entry violating current applied K0min/K2min from DCI format 1_0/0_0, one of the following is decided in RAN1 #101-e meeting:
· Alt 1: Additional RAN1 specification is defined for handling such error case 
· Solution to be converged from companies’ proposals to RAN1 #101-e
· Alt 2: No additional RAN1 specification is defined for handling such error case

In deciding which alternative should be chosen, the following should be considered.
First, one of the reasons that this problem occurs (the UE detects an invalid TDRA entry violating current applied K0min/K2 min) is because the UE missed the previous PDCCH which indicates the UE to change the K0min/K2min value. For this case, when the NW does not receive ACK, and if in the next occasion, the NW wants to remain to schedule the UE using, e.g., DCI 0_1/DCI 1_1, the NW could send the same indication as to the previous PDCCH and use the K0 value that satisfies the largest K0min value. Similarly, if the NW needs to schedule the UE with other scheduling DCI (e.g. DCI 0_0/ DCI 1_0), the NW could simply use the K0/K2 value that satisfies the largest K0min/K2min value. Except for considering ACK, the NW could also consider the link quality. For example, if the link quality is below a certain threshold, the NW could continue using K0/K2 value that satisfies the largest K0min/K2min value while indicating the lower K0min/K2min value.
Another reason for this problem is simply because the UE falsely decodes the PDCCH and this should be a very rare case due to long CRC on PDCCH. 
Second, specifying the UE exact behavior is also quite complicated. Falling back to the configured K0min/K2min value (or the lowest index of K0min/K2min value – which will be most likely the larger K0min/K2min value) might not give any benefit as this inconsistency problem exists when the UE thinks it should apply the larger K0min/K2min value. Applying the smallest K0min/K2min value as the fallback option, on the other hand, might unnecessarily increase the UE power consumption. Some justification on the advantage of using this option is required (e.g. comparing the loss from UE power consumption and the advantage of the possibility of being able to receive some PDSCHs).
A third and more important issue is that it becomes unclear which part of DCI with invalid TDRA entry is followed and which part is not. For example, whether the UE decodes the PDSCH/PUSCH as well as corresponding NDI, etc and provide the corresponding HARQ feedback, etc.
Introducing such a new and additional DCI-based min K0/K2 adaptation at this late stage is not preferable. Note that it was proposed in previous discussions to introduce signaling of the min scheduling offset restriction or not in the fallback DCI format (0-0/1-0), but the agreement was to use only non-fallback DCIs.
Considering the complication of specifying the UE behavior (especially in this late stage) and the fact that this can already be resolved by implementation, we propose no additional specification needs to be defined.
Proposal 2 [bookmark: _Toc40453260]No additional RAN1 specification needs to be defined for handling the case when a UE detects K0/K2 value less than K0min/K2min value.
2.3.	UE suggested K0min/K2min value 
The following was agreed in the UE features for UE suggested values (19-4a) after RAN1 #100bis-e [3].
The minimum applicable value of K0 (K2) for an active DL (UL) BWP for the carrier where PDSCH(PUSCH) is transmitted
[image: ]
From the above, it can be observed that the UE-suggested K0min value of an SCS represents the scheduled CC’s SCS. Given this works for both the same-carrier and cross-carrier SCS case,  we think this clarifies the FFS from the RAN1 agreement on UE suggested values. Considering this, the following observation is made.
[bookmark: _Toc5022906]Observation : For the case of cross-carrier scheduling, the UE suggested K0min/K2min value represents the suggested value for the scheduled carrier based on the scheduled carrier SCS.
Conclusion
In section 2, the following observations and proposals were made: 
Observation : For the case of cross-carrier scheduling, the UE suggested K0min/K2min value represents the suggested value for the scheduled carrier based on the scheduled carrier SCS.

Proposal 1	Adopt TP1 for 7.3.1.1.2 and 7.3.1.2.2, TS 38.212.
Proposal 2	No additional RAN1 specification needs to be defined for handling the case when a UE detects K0/K2 value less than K0min/K2min value.
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19 - 4a  UE  assistance  information  Support of reporting preferred minimum K0/K2 via UE assistance information      15kHz/30kHz SCS: {1, 2, 4, 6} slots      60kHz/120kHz SCS: {2, 4, 8, 12} slots      19 - 2  Yes  N/A     Per UE   No  No  N/A  The minimum  applicable value of  K0 (K2) for an  active  DL (UL) BWP for the  carrier where  PDSCH(PUSCH) is  transmitted     FFS: whether or how  to handle  licensed/unlicensed  differentiation  Optional with  capability  signalling  

 


