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1 [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we share our view on maintenance on PDCCH enhancement.
2 Correction on UE PDSCH processing time for DCI format 1_2
In RAN1#104b, correction on UE PDSCH processing time for DCI format 1_2 are discussed. But no agreement is achieved. 
In Rel-15, the different PDSCH processing time between DCI format 1_0 and 1_1 scheduling exists since UE always assumes additional DMRS with ‘pos2’ for a PDSCH with mapping type A scheduled by DCI format 1_0 while PDSCH with additional DMRS with ‘pos0’ can be scheduled by DCI format 1_1. 
For Rel-15, for a single DCI scheduling different PDSCH length, the different processing time also exists due to the different d1,1 value. According to 38.214, the difference of d1,1 for PDSCH mapping type A scheduled by a DCI format could be up to 5 OS e.g., the last symbol of a 2-symbol PDSCH on the second symbol of a slot and a PDSCH scheduling with d1,1 =0, as shown in the following box,
	5.3	UE PDSCH processing procedure time
…….
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0
…….


Secondly, for a UE supporting Capability 1, the N1 difference could be up to 6 OS for PDSCH scheduled by DCI formats 1_0 and 1_1, e.g. for PDSCH with  scheduled by DCI formats 1_0, N1,0=14 while for PDSCH configured with ‘dmrs-AdditionalPosition = pos0’ scheduled by DCI formats 1_1, N1=8. 
	5.3	UE PDSCH processing procedure time
……
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.


Therefore, the maximum difference could be 5+6 =11 OS for PDSCH scheduling for Rel-15. Thus, the same mechanism should be maintained as in Rel-15, i.e., the different PDSCH processing time can be defined for DCI format 1_0 and 1_x. 
On the other hand, we think the same PDSCH processing time should be maintained for DCI format 1_1 and 1_2 considering implementation complexity perspective. Therefore, the following TP are suggested.
	---------------------------------Start of Text Proposal on TS 38.214 ----------------------- 
5.3	UE PDSCH processing procedure time
<Unchanged parts are omitted>

Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	“dmrs-AdditionalPosition = 'pos0' in DMRS-DownlinkConfig in all of dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2, and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if configured”
	dmrs-AdditionalPosition ≠ 'pos0' in DMRS-DownlinkConfig in any of dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if configured, or if none of the higher layer parameters is configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in all of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingType, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 

	0
	3

	1
	4.5

	2
	9 for frequency range 1




------------------------------------------End of Text Proposal  -----------------------------------





Proposal 1: To correct the UE PDSCH processing time with the text proposal.

3 Correction/clarification on new SLIV reference for Type 1 HARQ codebook
In RAN1#104b, new SLIV reference for Type 1 HARQ codebook is discussed and no agreement is achieved. Two interpretations are raised as following.   

	· [bookmark: OLE_LINK4]Interpretation 1: The extended SLIV applies in every slot (i.e. even for the slot(s) with no PDCCH monitoring occasion with starting symbol ). Interpretation 1 ensures the same number of the set of row indexes of the TDRA tables for type-1 codebook construction for every slot. 
· Interpretation 2: The extended SLIV is only applied to the slot(s) with PDCCH monitoring occasion with starting symbol . The candidate PDSCHs in a slot can be impacted by both PDCCH Mos and the number of PDSCH repetitions as discussed in Samsung paper. 



As Rel-15 specification described, Type 1 codebook includes HARQ-ACK bits for each PDSCH repetition unless all repetitions collide with UL symbols. From this point, HARQ-ACK corresponding to PDSCH repetitions across the slots with the SLIV reference should also be included in Type 1 codebook. 
For Interpretation 1, Only some restrictions can be provided for clarification. On the contrary, For Interpretation 2, further solutions are needed. From simplicity perspective, we suggest to add a conclusion to fix this issue, i.e., if a UE is provided referenceOfSLIVDCI-1-2, the gNB configures Type-1 HARQ-ACK codebook only if the starting symbols of PDCCH monitoring occasions are configured the same in all the slots with PDCCH monitoring occasion with starting symbol .
Proposal 2: If a UE is provided referenceOfSLIVDCI-1-2, the gNB configures Type-1 HARQ-ACK codebook only if the starting symbols of PDCCH monitoring occasions are configured the same in all the slots with PDCCH monitoring occasion with starting symbol .

4 Conclusion
In the contribution, we discuss remaining issues on PDCCH and propose that,
Proposal 1: To correct the UE PDSCH processing time with the text proposal.

	---------------------------------Start of Text Proposal on TS 38.214 ----------------------- 
5.3	UE PDSCH processing procedure time
<Unchanged parts are omitted>

Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	“dmrs-AdditionalPosition = 'pos0' in DMRS-DownlinkConfig in all of dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2, and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if configured”
	dmrs-AdditionalPosition ≠ 'pos0' in DMRS-DownlinkConfig in any of dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if configured, or if none of the higher layer parameters is configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in all of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingType, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 

	0
	3

	1
	4.5

	2
	9 for frequency range 1




------------------------------------------End of Text Proposal  -----------------------------------




Proposal 2: If a UE is provided referenceOfSLIVDCI-1-2, the gNB configures Type-1 HARQ-ACK codebook only if the starting symbols of PDCCH monitoring occasions are configured the same in all the slots with PDCCH monitoring occasion with starting symbol .
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