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1.	Introduction  
In the last meeting, we agreed on the following text in [1] to exclude multiple DCI formats with different PDSCH group index and with Number of requested PDSCH group(s) field values of 0 indicating the same PUCCH resource. 
	R1-2003180
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unrelated text is omitted ***
A UE does not expect to detect DCI formats with respective
-	Number of requested PDSCH group(s) field values of 0, and 
-	PDSCH-to-HARQ_feedback timing field values that indicate a same PUCCH transmission occasion, and 
-	PDSCH group index field values that are different
*** Unrelated text is omitted ***


In this contribution, we discuss the case that PDSCHs are scheduled by DCI DCI formats with respective different Number of requested PDSCH group(s) field values, and different PDSCH group index, indicating a same PUCCH transmission occasion.
2.	Discussion
During the RAN1 #100b meeting, several combinations for the value of Number of requested PDSCH group fields and PDSCH group index have been discussed when multiple DCI formats indicate the same PUCCH occasion. The case that different PDSCH groups all with Number of requested PDSCH group fields of 0 has been excluded as mentioned in the introduction. Although some other cases may also introduce error, they were not captured in the spec because there is no ambiguity from UE perspective.  
Considering a potential error case when receiving a second DCI with g=0 and q=1 after a first DCI with g=1 and q=0, as shown in Figure 1. From the UE perspective, there is no ambiguity generating HARQ-ACK information codebook, even one of the DCIs is missing. However, if the UE missed the second DCI shown in the lower Figure 1, without the indication of q=1, the UE includes only the first HARQ-ACK information of group g=1 for multiplexing HARQ-ACK information in the PUCCH occasion. The error happens because the base station expects receiving HARQ-ACK information of 2 groups with ACK/NACKs of group g=0 at the beginning in the codebook.  
[image: ]
Figure 1. The case that receiving a DCI with q=1 after a DCI with q=0
Observation 1: For reporting HARQ-ACK information in a PUCCH, if associated PDSCH transmissions are scheduled with DCI formats with different PDSCH group index and with different Number of requested PDSCH group(s) field values, the HARQ-ACK information may cause error when the DCI with Number of requested PDSCH group(s) field values of 1 is miss detected.  
Although the error case may happen, gNB has an opportunity to fix it when the HARQ-ACK information is multiplexed in a PUSCH transmission which is scheduled by a DCI with the UL-TotalDAI-Included-r16 configured, where the UL DAI indicates total DAIs for both scheduled and non-scheduled group as descripted in sub-clause 9.1.3.3, in 38.213. 
With total DAIs for both PDSCH groups, gNB can indicate the requested PDSCH group again by configuring  for the total DAI. On top of previous DCI formats, the UE can update the q value and multiplex the HARQ-ACK information according to the UL DAI. Thus, the error caused by miss detecting the DCI with number of requested PDSCH group(s) field can be fixed.
Observation 2: For multiplexing HARQ-ACK information in a PUSCH scheduled by a DCI with UL-TotalDAI-Included-r16 configured, the UL DAI can be used to update the Number of requested PDSCH group(s) field values. However, in the current spec, the UE only multiplexes the HARQ-ACK information of both PDSCH groups when detecting a DCI with the Number of requested PDSCH group(s) field values of 1.

Text proposal #1 for 38.213
[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299][bookmark: _Toc36498173]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unchanged text is omitted ***
If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index, and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE multiplex HARQ-ACK information in the PUSCH transmission for the PDSCH group index as .
*** Unchanged text is omitted ***

3. Conclusions
Observation 1: For reporting HARQ-ACK information in a PUCCH, if associated PDSCH transmissions are scheduled with DCI formats with different PDSCH group index and with different Number of requested PDSCH group(s) field values, the HARQ-ACK information may cause error when the DCI with Number of requested PDSCH group(s) field values of 1 is miss detected.  
Observation 2: For multiplexing HARQ-ACK information in a PUSCH scheduled by a DCI with UL-TotalDAI-Included-r16 configured, the UL DAI can be used to update the Number of requested PDSCH group(s) field values. However, in the current spec, the UE only multiplexes the HARQ-ACK information of both PDSCH groups when detecting a DCI with the Number of requested PDSCH group(s) field values of 1.
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