Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting #114bis	R1-2310093       
Xiamen, CN, Oct 9th-13th 2023

Agenda Item:	7.1
Source:	Ericsson
Title:	Discussion on the correction for multiple DL DCIs per MO per CC for Type 2 HARQ codebook
Document for:	Discussion
Introduction
In this contribution we discuss an issue related to UE behavior for UEs indicating FG18-9 (type2-HARQ-ACK-Codebook-r16). This is related to proposal in [1] raised in last RAN1 meeting (discussion summary in [2]).
[bookmark: _Ref178064866]Discussion
Below UE capability FG18-9 (type2-HARQ-ACK-Codebook-r16) was introduced in Rel-16. This allows a UE to receive multiple DL DCIs for a same scheduled cell in a single monitoring occasion of a scheduling cell and be able to feedback the corresponding HARQ ACK feedback in the same HARQ codebook. This is facilitated by including the PDSCH starting time an additional criterion for ordering the HARQ-ACK feedback.
[image: ]
In last RAN1 meeting, a correction related to UE behaviour (clarifying the value of variable   used for HARQ codebook generation) for UEs indicating this capability FG18-9 was proposed in [1]. 
<proposed correction from [1] for 38.213, subclause 9.1.3.1>
Set  to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates type2-HARQ-ACK-Codebook, a serving cell is counted  times where  is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of type2-HARQ-ACK-Codebook crossCarrierSchedulingProcessing-DiffSCS when applicable for the serving cell [18, TS 38.306]; otherwise, 


While the proposal in [1] only considers the case of cross-carrier scheduling with different SCS, it was discussed there is other case where UE can receive more than one DL DCI in a monitoring occasion for a scheduled cell, i.e. FG 3-5b for TDD case (See Annex A for example snippet of FG 3-5b highlighting the associated text). For that case, up to 2 DL DCIs can be received in the same monitoring occasion, i.e. the value of  would be 2 when UE reports both FG 3-5b and type2-HARQ-ACK-Codebook-r16. In other cases (e.g. FDD), the value of  would be 1. Considering both cases, below TP update was discussed in offline in last RAN1 meeting. 
<updated TP in offline discussion from RAN1#114 for 38.213, subclause 9.1.3.1>
Set  to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates type2-HARQ-ACK-Codebook, a serving cell is counted  times where  is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of type2-HARQ-ACK-Codebook crossCarrierSchedulingProcessing-DiffSCS when applicable for the serving cell [18, TS 38.306] or pdcch-MonitoringAnyOccasionsWithSpanGap when applicable for the serving cell [18, TS 38.306]; otherwise, 

If the proposal for correction in [1] is to be adopted for updating the specification (i.e. considering the case of cross-carrier scheduling with different SCS), then the correction reflecting FG 3-5b should also be adopted in the specification. 
[bookmark: _Toc146892465]If specification is updated to correct the value of  for UE indicating FG18-9 (type2-HARQ-ACK-Codebook), the update should reflect that is also based on pdcch-MonitoringAnyOccasionsWithSpanGap (when applicable).
Additionally, any correction according to above should not impact UEs that do not indicate FG18-9. 
Conclusion

Based on the discussion in the previous sections we propose the following:
Proposal 1	If specification is updated to correct the value of  for UE indicating FG18-9 (type2-HARQ-ACK-Codebook), the update should reflect that  is also based on pdcch-MonitoringAnyOccasionsWithSpanGap (when applicable).
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Annex A : Snippet of FG 3-5b highlighting relevant text
	3-5b
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap
	<omit other description text>
For the set of monitoring occasions which are within the same span:
•	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
•	Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
•	Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
<omit other description text>
	
	pdcch-MonitoringAnyOccasionsWithSpanGap

(X, Y):
set1 = (7, 3);
set2 = (4, 3) and (7, 3);
set3 = (2, 2) and (4, 3) and (7, 3).
	FeatureSetDownlink-v1540
	n/a
	n/a
	This capability is necessary for each SCS.
	Optional with capability signalling

Candidate value set for (X, Y):
{(7, 3),
(4, 3) and (7, 3),
(2, 2) and (4, 3) and (7, 3)}
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