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	Reason for change:
	1) In current specification for Type-1 HARQ-ACK codebook, for a serving cell configured with reception of maximum two transport blocks, the HARQ-ACK generation for a PDSCH occasion in response to a PDCCH with DCI format 1_0 is not defined, which may lead to misunderstanding that only one HARQ-ACK bit is generated for the PDSCH occasion when HARQ-ACK spatial bundling is not configured. Note that since there is description in the pseudo-code that “if the UE receives one transport block, the UE assumes ACK for the second transport block”, there should be no confusion when HARQ-ACK spatial bundling is configured. In addition, HARQ-ACK generation for a SPS PDSCH release for a serving cell configured with reception of maximum two transport blocks is missing.
2) In current specification for Type-2 HARQ-ACK codebook, in case UE is configured with reception of maximum two transport blocks, the HARQ-ACK feedback generation for a SPS PDSCH release is missing. 
3) In current specification for Type-3 HARQ-ACK codebook, the HARQ-ACK feedback generation for a PDSCH with one transport block is missing if UE is configured with reception of maximum two transport blocks for a serving cell.

	
	

	Summary of change:
	1) Delete the condition “an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if” in clause 9.1.2.1 to include PDSCH occasions in response to a PDCCH with DCI format 1_0.
2) Add “or a SPS PDSCH release” in clauses 9.1.2.1 and, 9.1.3.1 and 9.1.4 to clarify the HARQ-ACK generation in response to a SPS PDSCH release.

	
	

	Consequences if not approved:
	1) Undefined UE behaviour of HARQ-ACK generation for a PDSCH occasion in response to a PDCCH with DCI format 1_0 for a serving cell configured with reception of maximum two transport blocks without HARQ-ACK spatial bundling for Type-1 HARQ-ACK codebook
2) Undefined UE behaviour of HARQ-ACK generation for SPS PDSCH release for both Type-1 and Type-2 HARQ-ACK codebooks in case UE is configured with reception of maximum two transport blocks.
3) Undefined UE behaviour of HARQ-ACK generation for a PDSCH with one transport block if UE is configured with reception of maximum two transport blocks for a serving cell for Type-3 HARQ-ACK codebook
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	Other comments:
	Isolated impact analysis:
This CR has isolated impact on HARQ-ACK feedback bit generation for a DL transmission with a single TB and for SPS PDSCH release when multi-TB is configured for a serving cell. 
The corrections in this CR are common understandings which may have no impact on both UE and gNB implementations.
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[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc44877067][bookmark: _Toc51963698]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<unchanged part is omitted>
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block or a SPS PDSCH release, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
<unchanged part is omitted>
[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc44877070][bookmark: _Toc51963701]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
[bookmark: _GoBack]<unchanged part is omitted>
For a PDCCH monitoring occasion with DCI format scheduling PDSCH reception or SPS PDSCH release in the active DL BWP of a serving cell, when a UE receives a PDSCH with one transport block or a SPS PDSCH release and the value of maxNrofCodeWordsScheduledByDCI is 2, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 	Comment by CATT: In CR2 in R1-2007737, DCI for SCell dormancy indication without scheduling a PDSCH reception is proposed to be added after SPS PDSCH release. The CR is under discussion in [103-e-NR-MRDC-CA-01] Dormancy Topic 3
<unchanged part is omitted>
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc45699200][bookmark: _Toc52208362]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure.
Set  to the number of configured serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI-r16 is provided; else set 
Set  – serving cell index
Set  – HARQ process number
Set  – TB index
Set  – CBG index
Set 
while 
while 
if 
if 
while 
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
[image: ]= NDI value indicated in the DCI format corresponding to the HARQ-ACK information bit(s) for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
 
end while
else
while 
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
 
[image: ]= NDI value indicated in the DCI format corresponding to the HARQ-ACK information bit(s) for TB  for HARQ process number  on serving cell , if any; else, [image: ]
 
 
end while
end if
 
else
if 
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
 
 
end while
end if
 
 
end while
else
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell  and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[bookmark: _Hlk36468040][image: ]= NACK
 
 
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception
if harq-ACK-SpatialBundlingPUCCH is not provided
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
else
[image: ]= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process  of serving cell . If the UE receives one transport block, the UE assumes ACK for the second transport block
end if
 
 
end if
end while
end if
 
end if
 
end while
 
 
end while
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
If , when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block. 
If a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, the UE determines a PUCCH or a PUSCH to multiplex a Type-3 HARQ-ACK codebook for transmission in a slot as described in Clauses 9.2.3 and 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in Clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission, the UE generates the HARQ-ACK codebook as described in this Clause except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
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