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1.	Introduction  
In the last meeting, the group made a change on multiplexing HARQ-ACK information in PUSCH for UE not configured with UL-TotalDAI-Included-r16. Instead of multiplexing the PDSCH group with index 0, the UE can multiplex PDSCH group with index 0 or 1 if the HARQ-ACK information does not include HARQ-ACK(s) of another group. In this contribution, we would like to discuss some issues based on the change. 
2.	Discussion
In the last meeting, issues on multiplexing HARQ-ACK information in PUSCH has been addressed. Cases as one and two PDSCH groups transmitted with 0-bit, 2-bits, and 4-bits DAI fields configured in an UL grant have been discussed and captured in the subclause 9.1.3.1 in 38.213. One case that two PDSCH groups transmitted without UL-TotalDAI-Included-r16 configured (e.g. 2-bits UL DAI) for multiplexing only one group of HARQ-ACK information in the PUSCH has been captured as following.
	If the HARQ-ACK information is multiplexed in a PUSCH transmission, the HARQ-ACK information is determined as 
-	*** First bullet is omitted ***
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configured except that for PDSCH group , the DCI field with value  in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, and when the HARQ-ACK information multiplexed in the PUCCH transmission occasion  does not include HARQ-ACK information for PDSCH group 
*** Unrelated text is omitted *** 



Considering the case that a UE missed a transport block, the group index  may be different in the gNB and UE sides. To remove the ambiguity, it would be preferred to have an explicit PDSCH group index indication in the UL grant. One option to achieve that is to add the PDSCH group index field in the uplink grant, which is an intuitive solution while keeping the T-DAI function expect that the DCI size will be increased. Another option is to reinterpret the DAI field, which has to sacrifice the T-DAI functionality, but does not have to increase the DCI size. According to the principle in multiplexing HARQ-ACK information in PUSCH in subclause 9.1.3.2 and 9.1.3.3, gNB can use the code point   to indicate the UE not to multiplex HARQ information in the PUSCH and use the code points  for the T-DAI functionality. To indicate the PDSCH group index, the reinterpretation of the UL DAI can be implemented as shown in the Table 1.
Table 1: Value of UL DAI without UL-TotalDAI-Included-r16 configured
	UL DAI
	
	Indication descriptions

	0, 0
	1
	PDSCH group index 

	0, 1
	2
	PDSCH group index 

	1, 0
	3
	Reserved

	1, 1
	4
	No multiplexing in PUSCH



Proposal 1: To remove the ambiguity that 2 PDSCH groups transmitted without UL-TotalDAI-Included-r16 configured, an explicit PDSCH group index can be provided by following options
· Option 1: Introduce a new field (e.g. 1-bit indication for PDSCH group index) in the UL grant.
· Option 2: Reinterpret the 2-bits UL DAI fields to the PDSCH group index for the enhanced dynamic HARQ procedure, and apply the codebook generating procedure with .
2.1	Text proposal 38.213 regarding the option 2 in proposal 1
9.1.3.3	  Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
*** Unrelated text is omitted ***
If the HARQ-ACK information is multiplexed in a PUSCH transmission, the HARQ-ACK information is determined as 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DCI field with value 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configured except that for PDSCH group , the DCI field with value  in the DCI format is used as the definition in Table 9.1.3-3used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, and when the HARQ-ACK information multiplexed in the PUCCH transmission occasion  does not include HARQ-ACK information for PDSCH group 
*** Unrelated text is omitted ***
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Table 9.1.3-3: Value of UL DAI without UL-TotalDAI-Included-r16 configured
	UL DAI
	
	Indication descriptions

	0, 0
	1
	PDSCH group index 

	0, 1
	2
	PDSCH group index 

	1, 0
	3
	Reserved

	1, 1
	4
	No multiplexing in PUSCH



*** Unchanged text is Omitted ***


3. Conclusions
Proposal 1: To remove the ambiguity that 2 PDSCH groups transmitted without UL-TotalDAI-Included-r16 configured, an explicit PDSCH group index can be provided by following options
· Option 1: Introduce a new field (e.g. 1-bit indication for PDSCH group index) in the UL grant.
· Option 2: Reinterpret the 2-bits UL DAI fields to the PDSCH group index for the enhanced dynamic HARQ procedure, and apply the codebook generating procedure with .

