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Introduction
Till RAN1 #99 meeting, the specification work of cross-slot scheduling has been almost finished. But there are still some issues that need to be further discussed. In this contribution, we discuss the remaining issues on application delay, cross-BWP scheduling, etc.  
Application delay for cross-carrier scheduling

According to the following agreements in RAN1#99, a framework of application delay for cross-carrier scheduling is as follows.
	Agreements:

For PDCCH monitoring case 1-1 for Cross-carrier scheduling, the application delay of cross-slot scheduling adaptation, denoted by X slot(s) for the scheduling cell, is determined by

X = max(Y, Z)

Z is determined by the SCS of the active DL BWP of the scheduling cell and takes value of 1/1/2/2 slot(s) for DL SCS of 15/30/60/120 KHz, respectively

Y is determined as one of the following alternatives:

 (working assumption) ceiling(minK0,scheduled*2^(scheudling/2^(scheudled), where minK0,scheduled the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication for the scheduled cell, (scheudling and (scheudled are the SCS indices for the scheduling cell and the scheduled cell, respectively.  


Cross-carrier scheduling

It was agreed in RAN1 #99 meeting that Y is determined by ceiling(minK0,scheduled*2^scheudling/2^scheudled), where minK0,scheduled is the minimum applicable K0 value of the active DL BWP of the scheduled cell prior to the change indication for the scheduled cell.

An issue of the SCS ambiguity in the case that the minimum value indicated to the scheduled cell has not been applied before the scheduling cell finishes a BWP switch is shown in Figure 1. 
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Figure 1 cross-carrier scheduling
In slot 0 of the scheduling cell, UE detects a DCI indicating an update of minimum applicable K0 value for scheduled cell. According to the working assumption, the application delay for scheduled cell is 
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 slots. After that, UE is indicated to switch BWP for scheduling cell, and the BWP switch delay is 2 slots, which is smaller than the application delay of the scheduled cell. According to the definition of application delay, it is unclear whether the update minimum applicable K0 value for scheduled cell is applied after slot 3 of the original BWP or the new BWP of scheduling cell. 
Observation 1: It is ambiguous to determine the application delay in the case that the minimum value indicated to the scheduled cell has not been applied before the scheduling cell finishes a BWP switch.
One method to solve the problem is to clarify the definition of application delay. It is clearly that the application delay is defined from the perspective of scheduling cell and the formula is related to the parameter at the slot where UE receives the DCI. So it is reasonable that the application delay is a number of slots of the active DL BWP of the scheduling cell where UE receives the change indication of the minimum applicable K0 /K2 values.

Proposal 1: The application delay is a number of slots of the active DL BWP of the scheduling cell where UE receives the change indication of the minimum applicable K0 /K2 values.
Regarding the application delay of the cross-carrier scheduling, the following factors need to be discussed.

In CA mode, the scheduling DCI for all scheduled cells are all received in scheduling cell, it is not clear for UE which cell is scheduled before the DCI in the scheduling cell is successfully decoded.
The power saving gain of cross-slot scheduling is due to the reduction of the power consumption of PDCCH-only state, which is more related to the scheduling cell in which DCI is received in CA mode.
If each scheduled cell has a different application delay, there would be more than one application delay at the same time which is not friendly to implementation. 
Therefore, the determination of application delay of a minimum applicable K0/K2 for scheduled cell should consider the current minimum applicable K0 in the scheduling cell, not the minimum applicable K0 in the scheduled cell.
Proposal 2: For cross-carrier scheduling, the determination of application delay of a minimum applicable K0/K2 for the scheduled cell should consider the current minimum applicable K0 in the scheduling cell, not the minimum applicable K0 in the scheduled cell.

According to the proposal, the following text for the application delay in 38.214 is proposed.
Proposal 3: Adopt the following Text proposal.
........................................................... Text Proposal for 38.214..................................................................................
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 DCI in slot n, shall be applied in slot n+X of the scheduling cell. X is a number of slots in the BWP which UE receives the change indication of the minimum scheduling offset restriction K0min or K2min. 
When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where
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，K0minOld is the currently applied K0min value of the active DL BWP in the scheduling cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1. 
........................................................... Text Proposal for 38.214..................................................................................

Cross-BWP scheduling

In Rel-15, UE can be indicated with a BWP switch by DCI format 0_1 and 1_1. The cross-BWP scheduling DCI can also indicate a minimum value for the new BWP as it is shown in Figure 2. For cross-BWP scheduling DCI with a minimum value indication , the application delay should be discussed.
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Figure 2 cross-BWP scheduling
There are two alternatives to define the application delay for cross-BWP scheduling.
Alt1: Re-use the application delay defined in one BWP
With this alternative, the application delay is determined according to a minimum applicable value K0min. The application delay could be larger than the BWP switch delay, which means the indicated minimum applicable value for the new BWP can not be applied after BWP switch is finished. As it is show in Figure 2, the minimum value, which is applied to the new BWP after BWP switch is finished but before the indicated minimum value is applied, needs to be clarified. 

It was agreed that a default minimum value will be applied to the active BWP before one minimum value indication is received. So one simple method is to use the default value as the minimum value before the indicated minimum value is valid, which is shown in Figure 3. It is assumed that the indicated minimum value applied at the beginning of slot 4 in the new BWP. 

With this alternative, UE has to update the minimum value several times during a small time period. It is not friendly to implementation. Therefore, re-use the application delay in one BWP for cross-BWP scheduling is not a good choice.
Observation 2: It is unfriendly to implementation if the application delay for cross-BWP scheduling is larger than the BWP switch delay.
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Figure 3 Application delay for cross-BWP scheduling is larger than the BWP switch delay
Alt2: Defined a new application delay for cross-BWP scheduling

According to the discussion above, it is hard for UE to implement if the application delay for a cross-BWP schelduling is larger than the BWP switch delay. So the application delay for a cross-BWP DCI should be no larger than the BWP switch delay. That is, the minimum value indicated for the new BWP is applied right after UE finishes BWP switch.
Proposal 4: The minimum value indicated for the new BWP is applied right after UE finishes BWP switch.

Others

In 38.214, the terminology of the minimum K0/K2 that restricts the scheduling is minimum scheduling offset restriction.To keep an alignment, it is suggested that the same terminology is used in 38.212[3]. Therefore, the following text is proposed.

Proposal 5: Adopt the following Text proposal.

........................................................... Text Proposal for 38.212..................................................................................

-
Minimum applicable scheduling offset indicator – 0 or 1 bit 

-
0 bit if higher layer parameter minimumSchedulingOffset is not configured;

-
1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum scheduling offset restriction K0min for the active DL BWP and the minimum scheduling offset restriction K2min for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum scheduling offset restriction K0min 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 scheduling offset restriction K0min. 
........................................................... Text Proposal for 38.212..................................................................................

........................................................... Text Proposal for 38.212..................................................................................
Table 7.3.1.1.2-33: Joint indication of minimum scheduling offset restriction K0min/K2min
	Bit field mapped to index
	Minimum scheduling offset restriction K0min

for the active DL BWP, if minimumSchedulingOffset is configured for the DL BWP
	Minimum scheduling offset restriction K2min

for the active UL BWP, if minimumSchedulingOffset is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffset for the active DL BWP
	The first value configured by minimumSchedulingOffset for the active UL BWP

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


........................................................... Text Proposal for 38.212..................................................................................
The following text is proposed to fix a typo in 38.214. 

Proposal 6: Adopt the following Text proposal.
........................................................... Text Proposal for 38.214..................................................................................
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, 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 in slot n. 

........................................................... Text Proposal for 38.214..................................................................................
Conclusion

We have the following observations and proposals.

Observation 1: It is ambiguous to determine the application delay in the case that the minimum value indicated to the scheduled cell has not been applied before the scheduling cell finishes a BWP switch.

Observation 2: It is unfriendly to implementation if the application delay for a cross-BWP scheduling is larger than the BWP switch delay.
Proposal 1: The application delay is a number of slots of the active DL BWP of the scheduling cell where UE receives the change indication of the minimum applicable K0/K2 values.
Proposal 2: For cross-carrier scheduling, the determination of application delay of a minimum applicable K0/K2 for the scheduled cell should consider the current minimum applicable K0 in the scheduling cell, not the minimum applicable K0 in the scheduled cell.

Proposal 3: Adopt the following Text proposal.
........................................................... Text Proposal for 38.214..................................................................................
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 DCI in slot n, shall be applied in slot n+X of the scheduling cell. X is a number of slots in the BWP which UE receives the change indication of the minimum scheduling offset restriction K0min or K2min. 

When the DCI format 0_1 or 1_1 with [‘Minimum applicable scheduling offset indicator’] field indicating a change to the applied K0min or K2min is contained within the first three symbols of the slot, the value of application delay X is determined by, where
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，K0minOld is the currently applied K0min value of the active DL BWP in the scheduling cell, and Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell, and given in Table 5.3.1-1. 
........................................................... Text Proposal for 38.214..................................................................................

Proposal 4: The minimum value indicated for the new BWP is applied right after UE finishes BWP switch.

Proposal 5: Adopt the following Text proposal.

........................................................... Text Proposal for 38.212..................................................................................

-
Minimum applicable scheduling offset indicator – 0 or 1 bit 

-
0 bit if higher layer parameter minimumSchedulingOffset is not configured;

-
1 bit if higher layer parameter minimumSchedulingOffset is configured. The 1 bit indication is used to determine the minimum scheduling offset restriction K0min for the active DL BWP and the minimum scheduling offset restriction K2min for the active UL BWP according to Table 7.3.1.1.2-33. If the minimum scheduling offset restriction K0min 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 scheduling offset restriction K0min. 
........................................................... Text Proposal for 38.212..................................................................................

........................................................... Text Proposal for 38.212..................................................................................
Table 7.3.1.1.2-33: Joint indication of minimum scheduling offset restriction K0min/K2min
	Bit field mapped to index
	Minimum scheduling offset restriction K0min

for the active DL BWP, if minimumSchedulingOffset is configured for the DL BWP
	Minimum scheduling offset restriction K2min

for the active UL BWP, if minimumSchedulingOffset is configured for the UL BWP

	0
	The first value configured by minimumSchedulingOffset for the active DL BWP
	The first value configured by minimumSchedulingOffset for the active UL BWP

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


........................................................... Text Proposal for 38.212..................................................................................
Proposal 6: Adopt the following Text proposal.
........................................................... Text Proposal for 38.214..................................................................................
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, 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 in slot n. 

........................................................... Text Proposal for 38.214..................................................................................
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