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	Reason for change:
	RAN1 has following agreements related with HARQ-ACK feedback for multicast SPS:

Agreement
When UE is configured with unicast SPS and multicast SPS with ACK/NACK based feedback for multiplexing on the same PUCCH for the same priority case, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH. 

Agreement
For multicast SPS PDSCH without PDCCH scheduling, support the following:
· RRC signalling configures the presence of the field “enabling/disabling HARQ-ACK feedback indication” in the group-common DCI for multicast SPS activation. 
· The configuration is per G-CS-RNTI.
· Separate UE capability is needed from that for dynamic scheduling for multicast. 
· RRC signalling configures directly whether the HARQ-ACK feedback is enabled or disabled. 
· The configuration is per G-CS-RNTI. 

The current specifications on Type-2 codebook have several issues:
1) How to jointly generate the HARQ-ACK sub-codebook for both unicast and multicast SPS PDSCHs is specified in Sect. 9.1.3.1 of TS38.213, where the HARQ-ACK feedback for the corresponding activation DCI is included for both unicast and multicast SPS. However, it doesn’t clarify the Type-2 sub-codebook for SPS does not include the disabled HARQ-ACK feedback of G-CS-RNTI(s) for multicast SPS PDSCH without PDCCH scheduling.
2) The order of concatenating the subcodebooks is not aligned with the RAN1 agreement. For unicast SPS PDSCH, the SPS release is treated as the DG PDSCH. In the similar way, the multicast SPS release is also treated as multicast DG PDSCH. It should be revised as to concatenate the sub-codebooks in the order of 
· HARQ-ACK codebook for unicast DCI excluding unicast SPS activation DCI
· followed by HARQ-ACK codebooks for multicast DCI for G-RNTIs
· followed by HARQ-ACK codebooks for multicast DCI for G-CS-RNTIs excluding multicast SPS activation DCI
· followed by HARQ-ACK codebooks for SPS for unicast and multicast including the ones associated with the corresponding activation DCI

3) The DAI counting is not correct for multicast feedback. The related CR R1-2210702 (38.213, v17.3.0, Rel-17, CR#0390, Cat. F), which was agreed in RAN1#110bis-e meeting, is still not correct since the DAI still does not count the multicast PDCCH for a G-RNTI/G-CS-RNTI with RRC-enabled feedback.

4)  is not correct. Type-2 codebook construction for SPS multicast is only related with G-CS-RNTI, not related with G-RNTI. 

	
	

	Summary of change:
	Clarify the UE behavior in relevant sections as
1) For SPS, the UE generates the HARQ-ACK information associated with a unicast SPS PDSCH reception or a multicast SPS PDSCH reception associated with the corresponding activation DCI, or a multicast SPS PDSCH reception without PDCCH scheduling for G-CS-RNTI(s) with enabled HARK-ACK feedback and appends it to the  HARQ-ACK information bits.
5) To concatenate the sub-codebooks in the order of 
· HARQ-ACK codebook for unicast DCI excluding unicast SPS activation DCI
· followed by HARQ-ACK codebooks for multicast DCI for G-RNTIs
· followed by HARQ-ACK codebooks for multicast DCI for G-CS-RNTIs excluding multicast SPS activation DCI
· followed by HARQ-ACK codebooks for SPS for unicast and multicast including the ones associated with the corresponding activation DCI.
2) The DAI counting the multicast feedback with enabled feedback by RRC or DCI.
3)  is not for G-RNTI, but for G-CS-RNTI only.

	
	

	Consequences if not approved:
	The current specification is not aligned with RAN1 agreements.
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[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc114216070]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI or per G-CS-RNTI and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats excluding the unicast SPS activation DCI, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values excluding the multicast SPS activation DCI, followed by the HARQ-ACK codebooks for SPS for unicast and multicast including the ones associated with the corresponding SPS activation DCI. 
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, on an active DL BWP of a serving cell , as described in clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, or a dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 value if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, for PUCCH transmission with HARQ-ACK information in slot , as described in clause 9.2.3, in response to PDSCH receptions, or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception
-	slot offsets  [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions and by pdsch-AggregationFactor, or pdsch-AggregationFactor-r16, or repetitionNumber, when provided.
The set of PDCCH monitoring occasions for DCI formats scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are indexed in an ascending order of their start times. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pairs in which PDSCH receptions, excluding PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if donwlinkHARQ-FeedbackDisabled is provided, or PDSCH receptions scheduled by DCI formats associated with G-RNTI(s)/G-CS-RNTI(s) with disabled HARQ-ACK feedbackor HARQ-ACK information bits that are not in response for PDSCH receptions, associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-	second in ascending order of serving cell index, and 
-	third in ascending order of PDCCH monitoring occasion index , where . 
If, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the value of the counter DAI is in the order of the first CORESETs and then the second CORESETs for a same serving cell index and a same PDCCH monitoring occasion index. 
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s), excluding PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if donwlinkHARQ-FeedbackDisabled is provided, or HARQ-ACK information that does not correspond to PDSCH receptions, associated with DCI formats, excluding the SPS activation DCI, is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.
Denote by  the number of bits for the counter DAI and set . Denote by  the value of the counter DAI in a DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, on serving cell  in PDCCH monitoring occasion  according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by  the value of the total DAI in a DCI format in PDCCH monitoring occasion  according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion . A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.
If the UE transmits HARQ-ACK information in a PUCCH in slot  and for any PUCCH format, the UE determines the , for a total number of  HARQ-ACK information bits, according to the following pseudo-code:
Set  – PDCCH, with DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling a PDSCH reception, monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set 
Set 
Set 
Set 
Set  to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
-	if the UE indicates type2-HARQ-ACK-Codebook, a serving cell is counted  times where  is the number of PDSCH receptions that can be scheduled for the serving cell by DCI formats in PDCCH receptions at a same PDCCH monitoring occasion based on the reported value of type2-HARQ-ACK-Codebook
Set  to the number of PDCCH monitoring occasion(s)
while 
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the serving cell of PUCCH transmission if the UE is provided pucch-sSCellDyn or pucch-sSCellDynDCI-1-2, or an active UL BWP change on the PCell if the UE is not provided pucch-sSCellDyn and pucch-sSCellDynDCI-1-2, and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
else
if there is a PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information or PDSCH receptions scheduled by DCI formats associated with G-RNTI(s)/G-CS-RNTI(s) with enabled HARQ-ACK feedback, on serving cell  associated with PDCCH in PDCCH monitoring occasion , or there is a PDCCH providing a DCI format associated with HARQ-ACK information without scheduling PDSCH reception on serving cell  
if 
 
end if
 
if 
 
else 
 
end if
if harq-ACK-SpatialBundlingPUCCH is not provided and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of at least one serving cell,
 = HARQ-ACK information bit corresponding to the first transport block of this cell
 = HARQ-ACK information bit corresponding to the second transport block of this cell

elseif harq-ACK-SpatialBundlingPUCCH is provided to the UE and  is a monitoring occasion for PDCCH with a DCI format that supports PDSCH reception with two transport blocks and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in at least one configured DL BWP of a serving cell,
 = binary AND operation of the HARQ-ACK information bits corresponding to the first and second transport blocks of this cell
 
else
 = HARQ-ACK information bit of this cell
 
end if 
end if
 
end if
end while
 
end while
 
if UE does not set  and 
 
end if
 
if 
 
end if
if harq-ACK-SpatialBundlingPUCCH is not provided to the UE and the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for at least one configured DL BWP of a serving cell,
 
else
 
end if
 for any 
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception based on donwlinkHARQ-FeedbackDisabled if provided [12, TS 38.331], including the ones associated with the corresponding activation DCI, in the PUCCH in slot , the UE generates one HARQ-ACK information bit associated with the SPS PDSCH reception a unicast SPS PDSCH reception or a multicast SPS PDSCH reception associated with the corresponding activation DCI, or a multicast SPS PDSCH reception without PDCCH scheduling for G-CS-RNTI(s) with enabled HARQ-ACK feedback and appends it to the  HARQ-ACK information bits.
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for multiple activated SPS PDSCH receptions, including the ones associated with the corresponding activation DCI and excluding the ones that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if donwlinkHARQ-FeedbackDisabled is provided, in the PUCCH in slot , the UE generates the HARQ-ACK information a unicast SPS PDSCH reception or a multicast SPS PDSCH reception associated with the corresponding activation DCI, or a multicast SPS PDSCH reception without PDCCH scheduling for G-CS-RNTI(s) with enabled HARQ-ACK feedback as described in clause 9.1.2 and appends it to the  HARQ-ACK information bits.
The UE generates HARQ-ACK information with ACK value in response to a detection of a DCI format that does not trigger a Type-3 HARQ-ACK codebook report and has associated HARQ-ACK information without scheduling a PDSCH reception. 
For a PDCCH monitoring occasion with DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling a PDSCH reception, in the active DL BWP of a serving cell, when a UE receives a PDSCH with one transport block, or detects a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, 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. 
[bookmark: _Hlk91147166]If a UE is 
-	not provided PDSCH-CodeBlockGroupTransmission for any serving cell, or
-	not provided PDSCH-TimeDomainResourceAllocationListForMultiPDSCH for any serving cell, or 
-	provided PDSCH-TimeDomainResourceAllocationListForMultiPDSCH and numberOfHARQ-BundlingGroups with  for a serving cell 
for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for a DCI format having associated HARQ-ACK information without scheduling PDSCH reception, and if , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in clause 7.2.1, as 
	
where 
-	 is a number of serving cells where the UE is configured to receive unicast PDSCHs
-	 is a number of serving cells where the UE is configured to receive multicast PDSCHs for a G-RNTI  or a G-CS-RNTI 
-	 is a total number of G-RNTIs or G-CS-RNTIs configured to the UE
-	 is the number of PDCCH monitoring occasions for unicast DCI formats 
-	 is the number of PDCCH monitoring occasions for multicast DCI formats with CRC scrambled by G-RNTI  or G-CS-RNTI 
-	 where  the number of bits for the counter DAI field in unicast DCI formats
-	 where  the number of bits for the counter DAI field in multicast DCI formats with CRC scrambled by G-RNTI  or G-CS-RNTI 
-	if ,  is the value of the counter DAI in the last DCI format scheduling PDSCH reception or having associated HARQ-ACK information without scheduling PDSCH reception, that the UE detects within the  PDCCH monitoring occasions. 
-	if ,  is the value of the counter DAI in the last multicast DCI format with G-RNTI , or G-CS-RNTI , scheduling PDSCH reception or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  PDCCH monitoring occasions
-	if  or if 
-	if the UE does not detect any DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or  PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the counter DAI in a last DCI format the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the  or , for G-RNTI  or G-CS-RNTI , PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell ,  or , respectively, is the value of the total DAI in the at least one DCI format that includes a total DAI field
-	 or  if the UE does not detect any DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for any serving cell  in any of the  or  PDCCH monitoring occasions, respectively.
-	 or , for G-RNTI  or G-CS-RNTI , is the total number of DCI formats scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling a PDSCH reception, that the UE detects within the  or  PDCCH monitoring occasions, respectively, for serving cell .  or  if the UE does not detect any DCI format scheduling PDSCH reception, or having associated HARQ-ACK information without scheduling PDSCH reception, for serving cell  in any of the  or , respectively, PDCCH monitoring occasions.
-	 if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided; otherwise, .
[bookmark: _Hlk99726704]-	 if the value of maxNrofCodeWordsScheduledByDCI is 2 for any serving cell  and harq-ACK-SpatialBundlingPUCCH is not provided for G-RNTI  or G-CS-RNTI ; otherwise, .
-	 or , for G-RNTI  or G-CS-RNTI , is 
-	if harq-ACK-SpatialBundlingPUCCH is not provided, the number of transport blocks the UE receives in a PDSCH, or the number of transport block groups the UE receives in PDSCHs if numberOfHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell  
-	else if harq-ACK-SpatialBundlingPUCCH is provided, the number of PDSCHs, or the number of PDSCH groups if numberOfHARQ-BundlingGroups with  is provided, scheduled by a DCI format that the UE detects in PDCCH monitoring occasion  for serving cell  
-	else, the number of DCI formats that the UE detects and have associated a HARQ-ACK information without scheduling PDSCH reception in PDCCH monitoring occasion  for serving cell . 
-	 or , for G-RNTI  or G-CS-RNTI , 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 within the  or  PDCCH monitoring occasions, respectively.

