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1. [bookmark: _Toc120549591]Introduction
At RAN#98bis meeting, the agreements about default behaviour and RRC configuration design was approved [1] as the following,
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

In this contribution, two remaining issues about cross-slot scheduling procedure will be discussed.
2. Remaining issues about cross-slot scheduling procedure
In this section, four remaining issues about the cross-slot scheduling procedure are discussed including 1) Minimum K0/K2 RRC configuration scheme; 2) 1-bit indication meaning; 3) Whether the 1-bit indication is always present in DCI or not; 4) UE default behaviour in BWP switching by DCI .
2.1 Minimum K0/K2 RRC configuration scheme
As the agreement, one or two minimum K0/K2 value(s) can be configured per BWP and 1-bit indication in DCI is use to jointly indicate the applicable minimum K0/K2 values. There are two different RRC configuration schemes of K0/K2.
Alt 1. K0 and K2 are configured per DL BWP and per UL BWP separately
Alt 1 is that K0 and K2 are configured in DL BWP configuration and UL BWP configuration separately e.g., in PDSCH-Config information element and PUSCH-Config information element. Considering different BWP can be with different numerologies, it is much flexible for gNB to configure different TDRA tables and minimum K0/K2 value(s) based on Alt 1 per-BWP configuration. In addition, in paired spectrum, there is no restriction on the association of DL BWP and UL BWP, the separate configuration of minimum K0/K2 value(s) is more suitable. 
Alt 2. K0 and K2 are configured per DL BWP jointly
Alt 2 is that a pair of minimum K0 and K2 are configured jointly in one DL BWP. This scheme can reduce higher layer signalling overhead, but this scheme may cause some problem in paired spectrum operation. For example, gNB first configures minimum K0=1 and minimum K2=2 for one 15kHz DL BWP and the current active UL BWP is 15kHz UL BWP as well. However, if the UL BWP switch to one 60kHz UL BWP, the minimum K2=2 may not in the range of the configured TDRA table in 60kHz UL BWP. That is the minimum K2 for new 60kHz UL BWP is not a valid configuration.
Therefore, considering both paired spectrum operation and unpaired spectrum operation, Alt 1 is much suitable as the minimum K0/K2 RRC configuration scheme.
Proposal 1: The minimum K0 and K2 value(s) are configured per DL BWP and per UL BWP separately. 
2.2 1-bit indication meaning
In last RAN 1 meeting, the option 2 is the default behaviour when without 1-bit indication received. Considering the case that one minimum K0 value is configured on DL but two minimum K2 value(s) are configured on UL BWP, the applied minimum K0 and K2 is the configured value on DL BWP and the lowest-indexed RRC configured value on UL BWP separately when the 1-bit indication is not received in DCI.
As the 1-bit indication is used to indicate minimum K0 and K2 jointly, the design of 1-bit indication meaning should also be aligned with the option 2 default behaviour. Otherwise, the applied minimum K0 and K2 will be different in with 1-bit indication and without 1-bit indication cases. The 1-bit indication meaning can be designed as the two tables, which only the 1-bit indication value is different.
Table 1. The 1-bit indication meaning
	1-bit indication in DCI
	One RRC configured value 
	Two RRC configured values

	value 1
	No restriction
	Highest index configured value  

	value 0
	Configured value
	Lowest index configured value 



Table 2. The 1-bit indication meaning
	1-bit indication in DCI
	One RRC configured value 
	Two RRC configured values

	value 0
	No restriction
	Highest index configured value  

	value 1
	Configured value
	Lowest index configured value 



Proposal 2: The 1-bit indication meaning can be chosen from the following two tables:
	1-bit indication in DCI
	One RRC configured value 
	Two RRC configured values

	value 1
	No restriction
	Highest index configured value  

	value 0
	Configured value
	Lowest index configured value 



	1-bit indication in DCI
	One RRC configured value 
	Two RRC configured values

	value 0
	No restriction
	Highest index configured value  

	value 1
	Configured value
	Lowest index configured value 



But this 1-bit meaning design, which aligns with default behaviour, will cause that UE cannot switch to same slot scheduling on both DL BWP and UL BWP if one BWP has one RRC configured value but another BWP has two RRC configured values. For example, assuming that the active DL BWP#1 has one RRC configured value and active UL BWP#1 has RRC configured values. If gNB wants to change UE into same slot scheduling on both DL BWP#1 and UL BWP#1, gNB should configure the highest index configured value to zero on UL BWP#1 and 1-bit indication indicates no restriction on DL BWP#1 and highest index RRC configured value on UL BWP#1 jointly. 
However, only one zero value can be configured in two RRC configured values case, which means the lowest index configured value cannot be zero on UL BWP #1. That is if no 1-bit indication is received in DCI, UL BWP#1 cannot change to same slot scheduling which is away from the original intention of introducing the zero value as a valid configuration.
All the reason causes these problems is that one DL (UL) BWP has one RRC configured value but another UL (DL) BWP has two RRC configured values. The 1-bit indication and option 2 default behaviour will always be conflicted in this case. Therefore, one solution to resolve this is that gNB can only configure one RRC configured value or two RRC configured values on all BWPs with cross-slot scheduling feature, but not some BWPs have one RRC configure value but other BWPs have two RRC configured values. 
Proposal 3: Only one value or two values can be configured on all BWPs with minimum applicable value of K0 (K2) configuration.
2.3 Whether the 1-bit indication is always present in DCI or not
Another issue to be discussed is whether the 1-bit indication is always present in DCI or not. As the discussion in the above issue, it is up to gNB whether to configure the minimum applicable K0/K2 value(s) on each DL/UL BWP or not, especially for paired spectrum which there is no link between DL BWP and UL BWP. That is to say, there may be minimum applicable K0/K2 value(s) configured on some BWPs, while there may be no minimum applicable K0/K2 value(s) configured on other BWPs. 
In R15, the contents and size of a DCI transmitted on a BWP are determined based on the RRC configurations on that BWP. Therefore, following the same principle, if the minimum applicable values of K0 and K2 are not configured on active DL and active UL BWP, the 1-bit indication is not present in the DCI format 1_1 or DCI format 0_1.
As the agreement, 1-bit indication in DCI format 1_1 or DCI format 0_1 is used to indicate minimum K0 and K2 value jointly, there are two different cases considering whether both minimum K0 and K2 value(s) are configured or not:
· Case 1: Both active DL BWP and UL BWP have the RRC configured minimum applicable K0 and K2 value(s)
In this case, the 1-bit indication in DCI format 0_1 or DCI format 1_1 is used to jointly determine the minimum applicable K0 for the active DL BWP and the minimum applicable K2 value for the active UL BWP.
· Case 2: Only active DL BWP or UL BWP has the RRC configured minimum applicable K0 or K2 value(s)
In this case, the 1-bit indication in DCI format 0_1 or DCI format 1_1 can both be used to determine the minimum applicable K0 for the active DL BWP or minimum applicable K2 for the active UL BWP.
Proposal 4: The 1-bit indication is present both in the DCI format 1_1 and DCI format 0_1 if the minimum applicable K0 or K2 value(s) are configured on active DL BWP or UL BWP by RRC signalling.
Proposal 5: If only minimum applicable K0 or K2 value(s) are configured on active DL BWP or UL BWP, the 1-bit indication in DCI format 1_1 and DCI format 0_1 can both be used to determine the minimum applicable K0 for active DL BWP or minimum applicable K2 for active UL BWP.
As the proposal above, the 1-bit indication is present both in DCI format 0_1 and DCI format 1_1, to avoid different meaning in two DCI formats, the 1-bit indication should be restricted to be the same in DCI format 0_1 and DCI format 1_1 received in the same slot.
In addition, as there is an application delay for 1-bit indication, in order to avoid the ambiguity of 1-bit indication, UE should not receive a different 1-bit indication during the application delay.
Proposal 6: The 1-bit indication value should be the same for DCI format 0_1 and DCI format 1_1 detected in the same slot.
Proposal 7: UE is not expected to receive a different value of 1-bit indication during the application delay of previous 1-bit indication.
2.4 UE default behaviour in BWP switching by DCI
As the agreement in RAN1 #98bis meeting, if an activated BWP without the 1-bit indication received in DCI, the option 2 default behaviour is used. In addition to timer-based BWP switching, the DCI-based BWP switching case without 1-bit indication can also reuse this unified option 2 solution, for example, the source DL BWP doesn’t have the RRC configured minimum K0 value(s), but the target DL BWP has the RRC configured minimum K0 value(s).
As the discussion in section 2.3, the 1-bit indication is both in the DCI format 1_1 and DCI format 0_1 if minimum K0 or K2 value(s) are configured in active DL BWP or active UL BWP. The only case without 1-bit indication in BWP switching by DCI is that neither minimum K0 nor K2 value(s) are not configured. In this scenario, if BWP is switched to one DL BWP with RRC configured minimum K0 value(s) or UL BWP with RRC configured minimum K2 value(s) or both, the value applied for the DL (UL) BWP before the 1-bit indication is received is determined by Option 2.
Proposal 8: For BWP switch by DCI, if there is no 1-bit indication received in DCI format 0_1 or DCI format 1_1, the option 2 default behaviour should be used for adapting the minimum applicable value of K0 (K2) for the target DL (UL) BWP.
3. Conclusions
In this contribution, four remaining issues about cross-slot scheduling are discussed, and the following proposals are made.
Proposal 1: The minimum K0 and K2 value(s) are configured per DL BWP and per UL BWP separately.
Proposal 2: The 1-bit indication meaning can be chosen from the following two tables:
	1-bit indication in DCI
	One RRC configured value 
	Two RRC configured values

	value 1
	No restriction
	Highest index configured value  

	value 0
	Configured value
	Lowest index configured value 



	1-bit indication in DCI
	One RRC configured value 
	Two RRC configured values

	value 0
	No restriction
	Highest index configured value  

	value 1
	Configured value
	Lowest index configured value 


Proposal 3: Only one value or two values can be configured on all BWPs with minimum applicable value of K0 (K2) configuration.
[bookmark: _GoBack]Proposal 4: The 1-bit indication is present both in the DCI format 1_1 and DCI format 0_1 if the minimum applicable K0 or K2 value(s) are configured on active DL BWP or UL BWP by RRC signalling.
Proposal 5: If only minimum applicable K0 or K2 value(s) are configured on active DL BWP or UL BWP, the 1-bit indication in DCI format 1_1 and DCI format 0_1 can both be used to determine the minimum applicable K0 for active DL BWP or minimum applicable K2 for active UL BWP.
Proposal 6: The 1-bit indication value should be the same for DCI format 0_1 and DCI format 1_1 detected in the same slot.
Proposal 7: UE is not expected to receive a different value of 1-bit indication during the application delay of previous 1-bit indication.
Proposal 8: For BWP switch by DCI, if there is no 1-bit indication received in DCI format 0_1 or DCI format 1_1, the option 2 default behaviour should be used for adapting the minimum applicable value of K0 (K2) for the target DL (UL) BWP.
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