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Introduction
In RAN1#100bis e-meeting [1][2], remaining issues of cross-slot scheduling were identified with two critical issues being discussed through email. While, there are also two agreements without TP according to email discussion including:
· Issue#1: exception handling
Proposal for issue #3:
· 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

And there are remaining issues on TP for cross-BWP switching including:

· Issue#2: For 3rd item, the corresponding TP still requires further discussion in next RAN1.

Proposal:
For DCI scheduling PDSCH or PUSCH and indicating active BWP change,
· (Working assumption) K0/K2 is no smaller than max(K0min/K2min of source BWP, BWP switch delay) 
· Numerology conversion is applied to K0min/K2min in case of numerology change between target BWP and source BWP. 
· The indicated K0min/K2min of target BWP is always applied starting from the slot of PDSCH or PUSCH scheduled by the DCI
· Clarify the application timing of a K0min/K2min change indicated by a cross-carrier scheduling that is before the DCI indicating active BWP change to a target BWP of different numerology in the scheduling cell. 


Furthermore, there are some other issues need to be clarified as following:
· Issue#3: clarification on minimumSchedulingOffset in 38.212 by specifying DL/UL BWP for DCI format 1_1/0_1.
· Issue#4: whether or not to support cross-slot scheduling also for the new Rel-16 DCI formats 0_2 and 1_2.

In this contribution, it is discussed the related remaining issues and provided TP for cross-BWP of UE cross-slot scheduling.
 Remaining issues discussion
In this section, it is discussed remaining issues listed as above section in details.
· Issue#1: exception handling
Proposal for issue #3:
· 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


For the issue of invalid TDRA entry, UE is not expected to receive invalid TDRA entry. If UE receive invalid TDRA entry, it could be an implementation issue. E.g., UE could fall back to default value of the minimum scheduling offset, the lowest index of minimum scheduling offset. Or, UE could discard the DCI and there in no significant consequence. 
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Proposal 1: it is an implementation issue and no need of further resolution that UE receive invalid TDRA entry. 

For issue#2 and issue#3 is related to cross-BWP switching: 
· Issue#2: For 3rd item, the corresponding TP still requires further discussion in next RAN1.

Proposal:
For DCI scheduling PDSCH or PUSCH and indicating active BWP change,
· (Working assumption) K0/K2 is no smaller than max(K0min/K2min of source BWP, BWP switch delay) 
· Numerology conversion is applied to K0min/K2min in case of numerology change between target BWP and source BWP. 
· The indicated K0min/K2min of target BWP is always applied starting from the slot of PDSCH or PUSCH scheduled by the DCI
· Clarify the application timing of a K0min/K2min change indicated by a cross-carrier scheduling that is before the DCI indicating active BWP change to a target BWP of different numerology in the scheduling cell. 

K0min/K2min change and BWP switching are two independent events and would rarely happen in the same time.   Most of implementation would not change K0min/K2min during the known BWP switching.  For Clause 5.3.1 of TS 38.214[3], the numerology conversion should be based on X only by any given slot n.  It could have a simple change as following:
	--------- Unchanged parts are omitted (Section 5.3.1 of TS 38.214-g10) ------------
When the UE is scheduled with DCI format 0_1 or 1_1 with a['Minimum applicable scheduling offset indicator'] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by the DCI in slot n, shall be applied in slot n+X of the scheduling cell. The UE does not expect to be scheduled with DCI format 0_1 or 1_1 with ['Minimum applicable scheduling offset indicator'] field indicating another change to the applied K0min and K2min for the same active BWP before slot n+X of the scheduling cell. The value X is based on the numerology of scheduled PDSCH according to the conversion  when numerology changes. 
----------------------------- Unchanged parts are omitted ----------------------------



Proposal 2: For Clause 5.3.1 of TS 38.214, the numerology conversion should be based on X only.  It could have a simple change as following:
	--------- Unchanged parts are omitted (Section 5.3.1 of TS 38.214-g10) ------------
When the UE is scheduled with DCI format 0_1 or 1_1 with a ['Minimum applicable scheduling offset indicator']field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by the DCI in slot n, shall be applied in slot n+X of the scheduling cell. The UE does not expect to be scheduled with DCI format 0_1 or 1_1 with ['Minimum applicable scheduling offset indicator'] field indicating another change to the applied K0min and K2min for the same active BWP before slot n+X of the scheduling cell. The value X is based on the numerology of scheduled PDSCH according to the conversion  when numerology changes.
-------------------------------- Unchanged parts are omitted ----------------------------



· Issue#3: Clarification on minimumSchedulingOffset in 38.212 by specifying DL/UL BWP for DCI format 1_1/0_1
The minimumSchedulingOffset is a high layer parameter configuration, which is used to indicate the DL minimum scheduling offset K0min and the UL minimum scheduling offset K2min. The minimumSchedulingOffset should include ‘minimumSchedulingOffsetK0-r16’ and ‘minimumSchedulingOffsetK2-r16’ in TS38.331v16.x.0. 
Proposal 3: The minimumSchedulingOffset includes ‘minimumSchedulingOffsetK0-r16’ and ‘minimumSchedulingOffsetK2-r16’.

· Issue#4: Support cross-slot scheduling also for the new Rel-16 DCI formats 0_2 and 1_2
In RAN1#98bis, it was agreed to have a new 1 bit to indicate the minimum scheduling offset for dynamic switching between the cross-slot and same scheduling included in DCI format 0-1 and 1-1. It is FFS whether and how other scheduling DCI format(s) during active time can be used. DCI format0-0/1-0 and DCI format 2-x are not expected to include the minimum of applicable value of K0 to avoid ambiguity during the reconfiguration. The DCI format 0-2/1-2 is introduced targeting mini-slot scheduling for low latency PUSCH/PDSCH transmission of URLLC or eMBB traffic (based on UE capability) in Relase16 are not going to support cross-slot scheduling for power saving due to increasing the latency.
Based on previous analysis, it is not expected to use DCI format 0-2/1-2 to indicate cross-slot scheduling.
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]Proposal 4:  DCI format 0-2/1-2 does not support the1-bit indication of cross-slot scheduling.

Conclusion 
In this contribution, DCI format with cross-slot scheduling is discussed and analysed.  We have the following proposals, 
Proposal 1: it is an implementation issue and no need of further resolution that UE receive invalid TDRA entry. 
Proposal 2: For Clause 5.3.1 of TS 38.214, the numerology conversion should be based on X only.  It could have a simple change as following:
	--------- Unchanged parts are omitted (Section 5.3.1 of TS 38.214-g10) ------------
When the UE is scheduled with DCI format 0_1 or 1_1 with a ['Minimum applicable scheduling offset indicator'] field, it shall determine the K0min and K2min values to be applied, while the previously applied K0min and K2min values are applied until the new values take effect after application delay. Change of applied minimum scheduling offset restriction indication carried by the DCI in slot n, shall be applied in slot n+X of the scheduling cell. The UE does not expect to be scheduled with DCI format 0_1 or 1_1 with ['Minimum applicable scheduling offset indicator'] field indicating another change to the applied K0min and K2min for the same active BWP before slot n+X of the scheduling cell. The value X is based on the numerology of scheduled PDSCH according to the conversion  when numerology changes.
-------------------------------- Unchanged parts are omitted ----------------------------


Proposal 3: The minimumSchedulingOffset includes ‘minimumSchedulingOffsetK0-r16’ and ‘minimumSchedulingOffsetK2-r16’.
Proposal 4:  DCI format 0-2/1-2 does not support the1-bit indication of cross-slot scheduling.
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--------------------------------------------------Start of TP to Section 7.3.1.1.2 of 38.212---------------------------------------------
7.3.1.1.2	Format 0_1
<Unchanged part omitted>    
Minimum applicable scheduling offset indicator – 0 or 1 bit 
[bookmark: OLE_LINK79]-	0 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK0-r16 and minimumSchedulingOffsetK2-r16 is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK0-r16 and minimumSchedulingOffsetK2-r16 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.
<Unchanged part omitted>
Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset K0/K2
	Bit field mapped to index
	Minimum applicable K0 for the active DL BWP, if minimumSchedulingOffset minimumSchedulingOffsetK0-r16 is configured for the DL BWP
	Minimum applicable K2 for the active UL BWP, if minimumSchedulingOffset minimumSchedulingOffsetK2-r16 is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffset minimumSchedulingOffsetK0-r16 for the active DL BWP
	The first value configured by minimumSchedulingOffset minimumSchedulingOffsetK2-r16 for the active UL BWP

	1
	The second value configured by minimumSchedulingOffset minimumSchedulingOffsetK0-r16 for the active DL BWP if the second value is configured; 0 otherwise
	The second value configured by minimumSchedulingOffset minimumSchedulingOffsetK2-r16 for the active UL BWP if the second value is configured; 0 otherwise



<Unchanged part omitted>
7.3.1.2.2	Format 1_1
<Unchanged part omitted>  
-   Minimum applicable scheduling offset indicator – 0 or 1 bit 
-	0 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK0-r16 and minimumSchedulingOffsetK2-r16 is not configured;
-	1 bit if higher layer parameter minimumSchedulingOffset minimumSchedulingOffsetK0-r16 and minimumSchedulingOffsetK2-r16 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. 
<Unchanged part omitted>
-------------------------------------------------End of TP to Section 7.3.1.1.2 of 38.212-----------------------------------------------
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