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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, two issues regarding PUCCH resource determination and HARQ codebook generation for UE processing multiple DCIs are discussed and corresponding corrections are proposed. 
[bookmark: _Ref129681832]Discussion 
In RAN1 meeting 94bis, a UE feature (3-5b), “processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD”  was agreed [1]. When multiple DCIs indicates HARQ-ACKs corresponding to respective PDSCHs to feedback at same slot, single PUCCH resource shall be used. 
There are two cases with respect to this:
· Case 1: two DCIs scheduling PDSCHs locate at the same PDCCH monitoring occasion (PMO), and indicate to feedback HARQ-ACK at the same slot, e.g. n+k as shown in Figure 1;
· Case 2: two DCIs scheduling PDSCHs start at the same time but with different PMOs, and indicate to feedback HARQ information at same slot, as shown in Figure 2. 


Figure 1. Two DCIs locate at same PDCCH monitoring occasion



Figure 2. Two PDCCH monitoring occasions start at same time

There are also two issues identified for the above: 
· There is an issue for HARQ PUCCH resource determination; 
· There is an issue for HARQ dynamic codebook generation. 
Hereafter we illustrated two issues respectively.
PUCCH resource determination
HARQ-ACK PUCCH resource for multiple DCIs is determined by the PUCCH resource indication field of the “last DCI”, as given in subclause 9.2.3 of [1]:
“…detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes…”
For example in case 1, there is ambiguity on the determination of the “last DCI” indicating the PUCCH resource due to DCI ordered only by monitoring occasions and CC index. Two options can be considered to resolve this: 
· Option 1-1: a UE is not expected to be scheduled to transmit HARQ-ACK for two PDSCHs scheduled by DCIs at the same PMO.
· Option 1-2: if two DCIs at the same PMO indicate the same slot for two PDSCHs feedback, the network shall also indicate the same value for PUCCH resource indicator field of each DCI, such that UE can use either DCI to determine the PUCCH resource without difference.
HARQ dynamic codebook generation
HARQ-ACK codebook generation is related to starting time of search space and PMO indexing, as given below: 
 “A UE determines a PDCCH monitoring occasion on an active DL BWP from the PDCCH monitoring periodicity, the PDCCH monitoring offset, and the PDCCH monitoring pattern within a slot.” 

“The set of PDCCH monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells, ordered in ascending order of start time of the search space set associated with a PDCCH monitoring occasion. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.” 


 “A value of the counter downlink assignment indicator (DAI) field in DCI format 1_0 or DCI format 1_1 denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI format 1_0 or DCI format 1_1 is present, up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index , where . ”
For example in case 2, when two DCIs have the same starting time and indicate HARQ-ACK for two PDSCHs in the same PUCCH slot, there is ambiguity of PMO index for the UE to identify corresponding DCI, thus HARQ-ACK generation may not be correct. Similarly, there is also an option for resolution:
· Option 2-1: a UE is not expected to be scheduled to transmit HARQ-ACK at the same slot corresponding to two PDSCHs scheduled by DCIs at PMOs starting at the same time.
Similarly in case 1, when DCIs are at the same PMO thus with the same PMO index, codebook generation ambiguity also happens. In case 2, the ambiguity of PUCCH resource determination exists with same rational. On the other hand, when scheduling DCIs start at different time, different PMOs are determined then both issues can be resolved for both cases.
Given the above, to have a simple common solution for the two issues, we propose:
Proposal 1: a UE is not expected to be scheduled to transmit HARQ-ACK at the same slot corresponding to two PDSCHs scheduled by DCIs starting at the same time.
Conclusions
Based on above discussions, the following proposals are given: 
Proposal 1: a UE is not expected to be scheduled to transmit HARQ-ACK at the same slot corresponding to two PDSCHs scheduled by DCIs starting at the same time.
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