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1. Introduction
In a previous meeting, error handling for invalid TDRA entry was discussed, but it didn’t reach consensus. The followings were suggested by the feature lead for this meeting.
	· Issue #3: Error handling when the UE detects an invalid TDRA entry from DCI format 0_0/1_0)
· 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 this contribution, we discuss remaining issues; error handling for invalid TDRA entry and exceptional case of minimum applicable values. 

2. Discussion 
2.1. Error handling for invalid TDRA entry from DCI format 0_0/1_0 
In current specification (TS38.212, 214), the minimum applicable K0/K2 value is indicated by DCI format 0_1/1_1 (i.e., non-fallback DCI), while there is no field to indicate the values in DCI format 0_0/1_0 (i.e., fallback DCI). So, the scheduling offset restriction indicated by non-fallback DCI can be applied to both fallback/non-fallback DCIs until new indication is received. If a UE misses DCI format 0_1/1_1 indicating K0min/K2min, the UE may receive invalid TDRA entry in DCI format 0_0/1_0. Especially, the error may last for a long time in some cases, for example, longer monitoring periodicity of DCI format 0_1/1_1, or poor channel condition of CORESET related to DCI format 0_1/1_1. So, our preference is to specify this error handling in specification. Followings are possible alternatives as the error handling;
Alt 1) Fallback to no scheduling offset restriction
A UE can ignore latest minimum applicable value until new value is indicated. If all TDRA entry is larger than 0, power saving scheme (such as micro sleep and relaxed PDCCH processing) can still be used based on minimum value of the TDRA table. 
Alt 2) Default value for minimum K0/K2
One of the RRC configured values (e.g., value with lowest index) can be regarded as a default value. However, another fallback operation may be needed for the case that one or more TDRA entry is smaller than the default value. 
In our view, Alt 1 is preferable because it is simple and there is no additional issues. 
Proposal 1: A UE assumes no scheduling offset restriction when invalid TDRA entry is indicated from DCI format 0_0/1_0. 

2.2. Exceptional cases of minimum applicable K0 
The power saving gain from cross-slot scheduling comes from micro sleep or PDCCH processing relaxation in the duration guaranteed by minimum K0. Meanwhile, for some cases, those power saving schemes may be inefficient or data buffering should be performed. To be specific, if a UE monitors (SI, RA, P)-RNTI on Type(0,0A,1,2) CSS using default PDSCH TDRA table, the adaptation on the minimum applicable value of K0 cannot be applied because mostly all K0 values in default TDRA table is 0. For this reason, it was agreed that the adaptation on the minimum applicable value of K0 is not applied for following cases; 
· SI-RNTI monitored in Type0/0A CSS, RA-RNTI & TC-RNTI monitored in Type1 CSS, and P-RNTI monitored in Type2 CSS (agreement in RAN1#96bis)
· C-/CS-/MCS-C-RNTI monitored in any CSS (of Type 0/0A/1/2) associated with CORESET0 if default TDRA table is applied (agreement in RAN1#99)
Table 1 shows applicable PDSCH time domain resource allocation for DCI formats 1_0 and 1_1 as defined in TS38.214 Section 5.1.2.1. In the table, the highlighted region should be discussed to finalize exceptional case of minimum applicable K0, the rest of the table was agreed as exceptional cases of minimum applicable K0. If a RRC-configured TDRA table (i.e., pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon, pdsch-TimeDomainAllocationList provided in pdsch-Config) is provided to a UE, a gNB can select minimum applicable K0 value in the table. However, if a UE assumes default TDRA table for PDSCH time domain resource allocation, the minimum applicable K0 value (which is larger than 0) cannot be applied because default TDRA table is applied. (For reference, it was agreed in RAN1#97 that an entry in the active DL (UL) TDRA table with K0 (K2) value smaller than the indicated minimum K0 (K2) is not expected by or not valid for the UE for the TDRA indication(s).)
	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-TimeDomainAllocationList
	pdsch-Config includes pdsch-TimeDomainAllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI

	Type0 common
	1
	-
	-
	Default A for normal CP

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	SI-RNTI
	Type0A common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	RA-RNTI, MsgB-RNTI, TC-RNTI
	Type1 common
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	P-RNTI
	Type2 common
	1
	No
	-
	Default A

	
	
	2
	No
	-
	Default B

	
	
	3
	No
	-
	Default C

	
	
	1,2,3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space associated with CORESET 0
	1, 2, 3
	No
	-
	Default A

	
	
	1, 2, 3
	Yes
	-
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon

	C-RNTI, MCS-C-RNTI, CS-RNTI
	Any common search space not associated with CORESET 0

UE specific search space
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-TimeDomainAllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-TimeDomainAllocationList provided in pdsch-Config


Table 1. Applicable PDSCH time domain resource allocation (Table 5.1.2.1.1-1 in TS38.214)
In conclusion, we propose that the adaptation on the minimum applicable value of K0 does not apply to C-/CS-/MCS-C-RNTI monitored in any search space set associated with any CORESET if default TDRA table is applied.
Proposal 2: The adaptation on the minimum applicable value of K0 does not apply to C-/CS-/MCS-C-RNTI monitored in any search space set associated with any CORESET if default TDRA table is applied.


3. Conclusion
In this contribution, we discuss remaining issues on cross-slot scheduling, and our proposals are as follows;
Proposal 1: A UE assumes no scheduling offset restriction when invalid TDRA entry is indicated from DCI format 0_0/1_0.
Proposal 2: The adaptation on the minimum applicable value of K0 does not apply to C-/CS-/MCS-C-RNTI monitored in any search space set associated with any CORESET if default TDRA table is applied.
