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9.1.3	Type-2 HARQ-ACK codebook determination 
This subclause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic.
[bookmark: _Ref500250940][bookmark: _Toc510987657]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
[…]



If a UE is not provided higher layer parameter PDSCH-CodeBlockGroupTransmission for each of the  serving cells, or for PDSCH receptions scheduled by DCI format 1_0, or for SPS PDSCH receptions, or for SPS PDSCH release, and if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Subclause 7.2.1, as 



where 




-	if ,  is the value of the counter DAI in the last DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell  that the UE detects within the  PDCCH monitoring occasions.

-	if  



-	if the UE does not detect any DCI format 1_1 in a last PDCCH monitoring occasion within the  PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell ,  is the value of the counter DAI in a last DCI format 1_0 the UE detects in the last PDCCH monitoring occasion



-	if the UE detects at least one DCI format 1_1 in a last PDCCH monitoring occasion within the  PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell ,  is the value of the total DAI in the least one DCI format 1_1



-	 if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating downlink SPS release for any serving cell  in any of the  PDCCH monitoring occasions. 





-	 is the total number of DCI format 1_0 and DCI format 1_1 scheduling PDSCH receptions or indicating downlink SPS release that the UE detects within the  PDCCH monitoring occasions for serving cell [image: ].  if the UE does not detect any DCI format 1_0 or DCI format 1_1 scheduling PDSCH reception or indicating downlink SPS release for serving cell  in any of the  PDCCH monitoring occasions.



-	 if the value of higher layer parameter maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, .







-	 is the number of transport blocks the UE receives in a PDSCH scheduled by DCI format 1_0 or DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  if higher layer parameter harq-ACK-SpatialBundlingPUCCH is not provided, or the number of PDSCH scheduled by DCI format 1_0 and DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  if higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided, or the number of DCI format 1_0 that the UE detects and indicate SPS PDSCH release in PDCCH monitoring occasion  for serving cell . 



-	 is the number of SPS PDSCH receptions by the UE on serving cell  for which the UE transmits corresponding HARQ-ACK information in the same PUCCH as for HARQ-ACK information corresponding to PDSCH receptions or SPS PDSCH release scheduled by DCI format 1_0 within the  PDCCH monitoring occasions.
If a UE transmits HARQ-ACK and the UE 

-	is provided higher layer parameter PDSCH-CodeBlockGroupTransmission for  serving cells; and


-	is not provided higher layer parameter PDSCH-CodeBlockGroupTransmission for  serving cells where 

the UE determines the  according to the previous pseudo-code with the following modifications



-	 is used for the determination of a first HARQ-ACK sub-codebook for SPS PDSCH release and for TB-based PDSCH receptions scheduled by DCI format 1_0 on the  serving cells and DCI format 1_0 and DCI format 1_1 on the  serving cells;



-	 is replaced by  for the determination of a second HARQ-ACK sub-codebook corresponding to the  serving cells for CBG-based PDSCH receptions scheduled by DCI format 1_1, and











-	Instead of generating one HARQ-ACK information bit per transport block for a serving cell from the  serving cells, the UE generates  HARQ-ACK information bits, where  is the maximum value of  across all  serving cells and  is the value of higher layer parameter maxNrofCodeWordsScheduledByDCI for serving cell . If for a serving cell  it is , the UE generates NACK for the last  HARQ-ACK information bits for serving cell ;
-	The pseudo-code operation when higher layer parameter harq-ACK-SpatialBundlingPUCCH is provided is provided is not applicable;
-	The counter DAI value and the total DAI value apply separately for each HARQ-ACK sub-codebook;.
-	The UE generates the HARQ-ACK codebook by appending the second HARQ-ACK sub-codebook to the first HARQ-ACK sub-codebook.


If , the UE also determines  for obtaining a PUCCH transmission power, as described in Subclause 7.2.1, with 


	
where




-	if ,  is the value of the counter DAI in the last DCI format 1_1 scheduling CBG-based PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions.




-	if ,  is the value of the total DAI in the last DCI format 1_1 scheduling CBG-based PDSCH reception for any serving cell  that the UE detects within the  PDCCH monitoring occasions



-	 if the UE does not detect any DCI format 1_1 scheduling CBG-based PDSCH reception for any serving cell  in any of the  PDCCH monitoring occasions. 





-	 is the total number of DCI format 1_1 scheduling CBG-based PDSCH receptions that the UE detects within the  PDCCH monitoring occasions for serving cell [image: ].  if the UE does not detect any DCI format 1_1 scheduling CBG-based PDSCH reception for serving cell  in any of the  PDCCH monitoring occasions.



-	 is the number of CBGs the UE receives in a PDSCH scheduled by DCI format 1_1 that the UE detects in PDCCH monitoring occasion  for serving cell  and the UE reports corresponding HARQ-ACK information in the PUCCH.
Table 9.1.3-1: Value of counter DAI in DCI format 1_0 and of counter DAI or total DAI DCI format 1_1
	DAI
MSB, LSB
	

 or  
	

Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating downlink SPS release is present, denoted as  and 

	0,0
	1
	


	0,1
	2
	


	1,0
	3
	


	1,1
	4
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