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	Reason for change:
	
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK73][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]For a type-2 HARQ-ACK codebook transmission in a PUSCH scheduled by DCI format 0_1,  is used to indicate the total number of PDSCHs associated with PDCCH and PDCCH indicating SPS PDSCH release. 


[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK74][bookmark: OLE_LINK75]In addition,  could be used to indicate that there is no HARQ-ACK for PDSCHs associated with PDCCH and PDCCH indicating SPS PDSCH release in the PUSCH. To be more specific, it is specified in current specification that when , if UE does not receive any PDCCH scheduling PDSCH or indicating SPS PDSCH release and UE does not have HARQ-ACK for SPS PDSCH to be transmitted in the PUSCH, UE does not multiplex HARQ-ACK in the PUSCH. 


[bookmark: OLE_LINK69][bookmark: OLE_LINK70]However, when  is used to indicate that there is no HARQ-ACK for PDSCHs associated with PDCCH and PDCCH indicating SPS PDSCH release in the PUSCH, but UE has HARQ-ACK for SPS PDSCH to be transmitted in the PUSCH, UE would feed back 5 bits HARQ-ACK (4 bits NACK for PDSCHs associated with PDCCH and PDCCH indicating SPS PDSCH release, and 1 bit HARQ-ACK for SPS PDSCH) in the PUSCH according to current specification. This is not aligned with the behavior of HARQ-ACK transmission in PUCCH or in PUSCH not scheduled by a DCI format or scheduled by DCI format 0_0, since in the same case, HARQ-ACK codebook is determined as described in 9.1.3.1 based on DL DAI and the quantity of SPS PDSCH which results in only 1 bit HARQ-ACK for a SPS PDSCH (for PDSCH associated with PDCCH and PDCCH indicating SPS PDSCH release is zero). 

	
	

	Summary of change:
	
Add the UE behavior for 1-bit HARQ-ACK feedback for a SPS PDSCH only in a PUSCH when  and there is only HARQ-ACK for SPS PDSCH.

	
	

	Consequences if not approved:
	[bookmark: OLE_LINK11]When there is only HARQ-ACK for a SPS PDSCH, there is no way for a UE to only feed back 1-bit HARQ-ACK for the SPS PDSCH in the PUSCH.
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	Other comments:
	Isolated impact analysis:

This CR has isolated impact on HARQ-ACK feedback in PUSCH scheduled by DCI format 0_1 with  and only one SPS PDSCH reception.
[bookmark: _GoBack]If the network is implemented according to the CR and the UE is not, or the UE is implemented according to this CR but the network is not, there may be different understandings between gNB and UE for the number of HARQ-ACK bits in PUSCH scheduled by DCI format 0_1 when there is only HARQ-ACK for SPS PDSCH in the PUSCH.
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[bookmark: _Toc12021474][bookmark: _Toc20311586][bookmark: _Toc26719411][bookmark: _Toc44877071][bookmark: _Toc51963702][bookmark: _Toc58252800]9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then

-	if the UE has not received any PDCCH within the monitoring occasions for DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:




-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the  and  loops, the UE sets  where  is the value of the DAI field in DCI format 0_1 according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.


If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 


If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE has one HARQ-ACK information bit in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE multiplexes the one HARQ-ACK information bit in response to the SPS PDSCH reception in the PUSCH transmission. 



If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with first DAI field value  or with second DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1, respectively, for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.


If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with first DAI field value  and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  for the first sub-codebook, and the UE has one HARQ-ACK information bit in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE multiplexes the one HARQ-ACK information bit in response to the SPS PDSCH reception for the first sub-codebook in the PUSCH transmission.
Table 9.1.3-2: Value of DAI in DCI format 0_1
	DAI
MSB, LSB
	
 
	

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

	0,0
	1
	


	0,1
	2
	


	1,0
	3
	


	1,1
	4
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