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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
This FLS provides the discussion summary for the HARQ-ACK related issues for Rel-17 NR MBS. 
[114bis-R17-MBS] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Jinhuan (Huawei)

The issues are discussed in section 2 individually. 

[bookmark: _Ref118912231][bookmark: _Ref129681832]Discussion for HARQ-ACK related issues
[bookmark: _Ref132045039][bookmark: _Ref119058395](1-1)HARQ CB for ‘maxCodeBlockGroups”
	ZTE-CR-x9128
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
< Unchanged parts are omitted >
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
If a UE is provided fdmed-ReceptionMulticast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI formats 
-	a serving cell is placed in a first set  of  serving cells if the UE is configured to monitor PDCCH for DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a second set  of  serving cells if the UE is configured to monitor PDCCH for detection of DCI format 4_1/4_2 for scheduling on serving cell , and
-	serving cells are placed in a set according to an ascending order of a serving cell index
[bookmark: _Hlk143778804]the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-config and  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-configMulticast and omitting the maxCodeBlockGroupsPerTransportBlock in PDSCH-ServingCellConfig in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is provided type1-Codebook-Generation-Mode = 'mode1', the UE separately applies the following pseudo-code for each of the first  set, the second  set, and third  set as the set of slot timing values , and for the corresponding sets of row indexes as  to obtain first, second, and third Type-1 HARQ-ACK sub-codebooks, and concatenates the first, second, and third, Type-1 HARQ-ACK sub-codebooks to obtain the Type-1 HARQ-ACK codebook.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is not provided fdmed-ReceptionMulticast, the UE generates a Type-1 HARQ-ACK codebook using the maximum value of maxNrofCodeWordsScheduledByDCI in PDSCH-config and PDSCH-configMulticast in the following pseudo-code.
If timeDomainHARQ-BundlingType1 is provided
-	set 
-	set  to the set of row indexes that include the last SLIV of each row of set 
If the set of rows  includes a row with more than one SLIV entry as described in [6, TS 38.214] and timeDomainHARQ-BundlingType1 is not provided, the set of rows  and the set of slot timing values  are updated in this clause according to the following pseudo-code. 
< Unchanged parts are omitted >




[bookmark: _Ref132043389]Round-1(CLOSED)
FL’s analysis:
The reason for the change mentioned as in x9128 is: 
For multicast, code block group based transmission is not supported. However, the CBG related configuration (e.g., parameter of maxCodeBlockGroupsPerTransportBlock) is configured per serving cell and applied to the HARQ-ACK codebook generation for both multicast and unicast. Therefore, the CBG related configuration should be omitted by the UE for the HARQ-ACK codebook generation for multicast. 
However, it is noted that only DCI format 1_1 is supported to schedule CBG based transmission, which effectively means CBG is not applied to multicast/broadcast and CBG based HARQ-ACK reporting is not supplied either. 
Therefore, the proposed change does not seem valid. 

Proposal 2.1.1
FL suggested proposal:
The issue in R1-2309128 is not pursued.

Company views:
	Company
	Comments

	ZTE
	We support this draft CR.
We agree with FL that CBG is not applied to multicast and that is the reason why the draft CR is needed.
In the current spec, whether the UE generate HARQ-ACK for CBG depends on the parameter maxCodeBlockGroupsPerTransportBlock. However, this parameter is configured per cell. It is not clear how to understand the following condition in the pseudo-code given that we have many HARQ-ACK codebook generation modes.
elseif PDSCH-CodeBlockGroupTransmission is provided, and  CBGs are indicated by maxCodeBlockGroupsPerTransportBlock for serving cell ,
Set - CBG index
while 
 = HARQ-ACK information bit corresponding to CBG  of the first transport block;
if the UE is configured by maxNrofCodeWordsScheduledByDCI with reception of two transport blocks for the active DL BWP of serving cell 
 = HARQ-ACK information bit corresponding to CBG  of the second transport block;
end if
;
end while
, where  is the value of maxNrofCodeWordsScheduledByDCI for the active DL BWP of serving cell ;
else
It is clear that for HARQ-ACK sub-codebook for multicast, the UE should ignore this parameter since CBG transmission is not supported for multicast. However, the parameter should not be ignored for the sub-codebook generation as long as the sub-codebook includes the HARQ-ACK information bits for unicast, e.g., the codebook in the case of Type-1 mode 2, or the sub-codebook for  set and  set in the case of Type-1 mode 1. 
However, there such clarification is not captured in the current spec. That is to say, without further clarification, we cannot derive the above UE behavior according the current pseudo-code. Therefore, the draft CR is needed.

	Samsung
	OK as an alignment CR – wording can be modified.

	CATT
	We share same view with ZTE that a clarification on PDSCH-CodeBlockGroupTransmission for multicast is required. We are ok as an alignment CR. 

	vivo
	The current spec captured that the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and  in the following pseudo-code and in the pseudo-code, it saied elseif PDSCH-CodeBlockGroupTransmission is provided, and N_(HARQ-ACK,c)^(CBG/TB,max) CBGs are indicated by maxCodeBlockGroupsPerTransportBlock for serving cell c, XXX. There is no differentiation between unicast and multicast. HARQ-ACK codebook generation has no relation with DCI format.
 We are fine with the change in principle. We are wondering whether the ‘omitting’ is a common expression in 213. the following change can consider:
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-config and  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-configMulticast and assuming the maxCodeBlockGroupsPerTransportBlock in PDSCH-ServingCellConfig is not provided.

	LG Electronics
	We agree with FL that CBG is not applied to multicast. We are fine with further clarification in principle.

	Qualcomm
	As mentioned by FL, in 9.1.1, it is clarified that ‘If a UE is provided PDSCH-CodeBlockGroupTransmission for a serving cell, the UE receives a PDSCH scheduled by DCI format 1_1, that includes code block groups (CBGs) of a transport block.’
If more clarification is needed to exclude multicast, we may add in 9.1.1 
“The maxCodeBlockGroupsPerTransportBlock in PDSCH-ServingCellConfig is applied to unicast PDSCHs only”

	Nokia, NSB
	Ok with the intention and agree that wording should be modified in the alignment CR.




1.1.1 [bookmark: _Ref147785957]Round-2
FL’s analysis:
Based on the offline discussion and comments from Round-1, it is the common understanding that CBG based scheduling and HARQ-ACK report is not supported for multicast. The confusion may lie in the case of Type1 HARQ-ACK codebook for both multicast and unicast for which the parameter of maxCodeBlockGroupsPerTransportBlock configured per cell is applied. In such a case, how many bits are generated for Type-1 codebook may not be clear. 
Qualcomm suggested the parameter is applied to unicast only. I also got wording suggestion offline from Aris. 
[bookmark: _GoBack]Please check the moderator draft CR with offline suggestion taken into account. 

Proposal 2.1.2
The moderator draft CR in Draft CR on issue 1-1 (to be R1-2310423) is endorsed. 


Company views:
	Company
	Comments

	
	

	
	

	
	





[bookmark: _Ref132045365](1-2)Type-2 CB on PUSCH
	CATT-CR-x9490
	9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
<Unchanged Text Omitted>
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field, 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 according to Table 9.1.3-2
-	if the UE multiplexes HARQ-ACK information associated with more than one G-RNTIs for multicast or G-CS-RNTIs, the value of the DAI field  is applicable to each of the more than one G-RNTIs for multicast or each of the G-CS-RNTIs.
-	For the case of first and second HARQ-ACK sub-codebooks, the DCI format 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 that includes a DAI field for unicast PDSCH receptions with value  and the UE has not received any PDCCH within the monitoring occasions for a unicast DCI format scheduling PDSCH receptions providing transport blocks with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH receptions on any serving cell , and the UE does not have HARQ-ACK information in response to a unicast SPS PDSCH reception to multiplex in the PUSCH as described in clause 9.1.3.1, the UE does not multiplex unicast HARQ-ACK information associated with unicast DCI format and HARQ-ACK information for 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 that includes a DAI field for unicast PDSCH receptions with first value  or with second value  and the UE has not received any PDCCH within the monitoring occasions for a unicast DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH reception on any serving cell , and the UE does not have HARQ-ACK information in response to a unicast SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex unicast HARQ-ACK information associated with unicast DCI format and HARQ-ACK information for SPS PDSCH reception for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.

<Unchanged Text Omitted>




[bookmark: _Ref143813781]Round-1
FL’s analysis:
For unicast, when the uplink total DAI is 4 but UE does not receive DCI or no HARQ-ACK reporting for unicast SPS PDSCH, then UE does not multiplex HARQ-ACK on PUSCH.
Likewise, for multicast, when the uplink total DAI is 4 but UE does not receive DCI or no HARQ-ACK reporting for unicast SPS PDSCH, then UE does not multiplex HARQ-ACK on PUSCH. However, the condition of UE having no HARQ-ACK for SPS PDSCH is missing. Otherwise, UE behavior would be multiplexing HARQ-ACK on PUSCH even though UE does not have HARQ-ACK information in response to a SPS PDSCH reception, which would result in HARQ-ACK codebook size overhead. 

In addition, the reason for change is also mentioned in x9490:

In current specification, when UL DAI for unicast is 4
· If UE has not received dynamic unicast DCI scheduling and received unicast SPS the UE shall multiplex HARQ-ACK for both of SPS PDSCH reception and 4 possible missing unicast DCI(s).
· If UE has not received dynamic unicast DCI scheduling and received multicast SPS scheduling, the UE doesn’t multiplex the HARQ-ACK information for dynamic scheduling of unicast DCI in PUSCH.
Considering there is no difference between HARQ-ACK generation procedure for unicast and multicast SPS PDSCH reception. The rule of unicast CB multiplexed in PUSCH should be same regardless the received SPS PDSCH is for the unicast or multicast. Otherwise, the unicast Type-2 CB multiplexed in PUSCH is changed because of multicast.

The draft CR was discussed online in the last comeback of last meeting but received some comments/concerns. More clarification or discussion seems necessary to conclude or close this issue. 

Proposal 2.2.1
FL suggestion:
Take the draft CR in x9490 as the starting point and provide comments/concerns if disagrees with the reasons for the changes. 

Company views:
	Company
	Comments

	ZTE
	The draft CR was discussed last meeting. This issue is valid and we are fine with the latest version achieved in the last meeting.

	Samsung
	OK with FL proposal 2.2.1 and to discuss again the respective issue.

	CATT
	We support the draft CR. 
In current spec, when DL DAI for unicast is 4, if the UE doesn’t receive any dynamic unicast DCI  and receives a SPS PDSCH reception, whether multiplex dynamic unicast CB on PUSCH depends on whether SPS PDSCH is unicast SPS PDSCH or multicast SPS PDSCH. That means that the unicast Type-2 CB multiplexed in PUSCH is changed because of multicast. To avoid the impact of multicast on unicast Type2-CB, a CR is required. 

	vivo
	Separate T-DAI is used for unicast HARQ-ACK and multicast HARQ-ACK, it seems reasonable to use separate procedures for multiplexing unicast HARQ-ACK and multicast on PUSCH according the current spec.

	LG Electronics
	OK with FL proposal 2.2.1

	Nokia, NSB
	Ok with FL’s proposal.




[bookmark: _Ref132048790](1-3) Type-1 HARQ-ACK codebook
	ZTE-CR-x9130
	[bookmark: _Toc12021469][bookmark: _Toc29899556][bookmark: _Toc145664299][bookmark: _Toc29899138][bookmark: _Toc29917293][bookmark: _Ref497329097][bookmark: _Toc36498167][bookmark: _Toc45699193][bookmark: _Toc29894839][bookmark: _Toc20311581][bookmark: _Toc26719406]9.1.2	Type-1 HARQ-ACK codebook determination
<Unchanged parts are omitted>
If the UE 
-	is not configured to monitor PDCCH for multicast DCI formats 
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; 
-	otherwise . 
-	is configured to minotor PDCCH for multicast DCI formats,
-	if the UE is provided fdmed-ReceptionMulticast
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise  for the set .
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config for a G-CS-RNTI or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig for a G-CS-RNTI,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config for all the G-RNTI and G-CS-RNTI; otherwise  for the set .
-	if the UE is not provided fdmed-ReceptionMulticast and is provided type1CodebookGenerationMode = 'mode1',
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, pdsch-AggregationFactor in PDSCH-Config, pdsch-AggregationFactor-r16 in SPS-Config for a G-CS-RNTI or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig for a G-CS-RNTI and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, pdsch-AggregationFactor in PDSCH-Config, or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig; otherwise  for the first  set.
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise  for the second  set.
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config for a G-CS-RNTI or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig for a G-CS-RNTI,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config for all the G-RNTI and G-CS-RNTI; otherwise  for the third  set.
-	if the UE is not provided fdmed-ReceptionMulticast and is not provided type1CodebookGenerationMode = 'mode1',
-	if the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, pdsch-AggregationFactor in PDSCH-Config, pdsch-AggregationFactor-r16 in SPS-Config for a G-CS-RNTI or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig for a G-CS-RNTI and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, pdsch-AggregationFactor in PDSCH-Config, or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig; otherwise .
The UE reports HARQ-ACK information for a PDSCH reception
-	from DL slot  to DL slot , if  is provided by pdsch-AggregationFactor or pdsch-AggregationFactor-r16 [6, TS 38.214], or 
-	from DL slot  to DL slot , if the time domain resource assignment field in the DCI format scheduling the PDSCH reception indicates an entry containing repetitionNumber, or 
-	in DL slot , otherwise 
only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is
-	an UL slot overlapping with the end of the PDSCH reception in DL slot  if the UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook
-	the UL slot is on the primary cell if the UE is provided pucch-sSCellPattern; otherwise, the UL slot is on the serving cell of the PUCCH transmission
-	the last UL slot for PUCCH transmission overlapping with DL slot  if the UE is not provided subslotLengthForPUCCH for the HARQ-ACK codebook
-	the last UL slot is on the primary cell if the UE is provided pucch-sSCellPattern; otherwise, the last UL slot is on the serving cell of the PUCCH transmission
and  is a number of slots indicated by the PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format, or provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format. If the UE reports HARQ-ACK information for the PDSCH reception in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK. 
<Unchanged parts are omitted>





[bookmark: _Ref132048460]Round-1(CLOSED)
FL’s analysis:
The reason for the changes mentioned in x9130 is:
For Type-1 codebook generation, the maximum number of repetitions is used to determine whether to exclude a TDRA from the TDRA set. For MBS, the gNB can configure the number of repetitions per G-RNTI/G-CS-RNTI. For the Type-1 codebook for MBS, the maximum number of repetitions among all the G-RNTI/G-CS-RNTI should be used. For the joint Type-1 codebook for MBS and unicast, the maximum number of repetitions of the MBS and unicast should be used.

This is a new issue with a long change. To FL’s analysis, the issue seems valid but the change could be simplified. FL would suggest focusing on the validity of the reason of change. Offline discussion is needed before proposing a moderator CR. 

Proposal 2.3.1
FL suggestion:
Offline discussion first would be helpful. 
Please provide your views wrt the reason of changes, i.e., whether CR is needed. 
Please provide your suggestion for a more agreeable draft CR if any if you agree with reason for the changes. 

Company views:
	Company
	Comments

	ZTE
	We think the CR is needed since the number of repetitions for multicast should be taken into account when generating Type-1 codebook as legacy. For HARQ-ACK codebook for multicast, the maximum number of repetitions NM should be used and NM should be the largest values among all the G-RNTI/G-CS-RNTI to follow the legacy principle.
Since we have 3 Type-1 codebook modes, how to generate the Type-1 codebook should be discussed case by case.
1) FDM
For FDM, there are two sub-codebooks, i.e., one is unicast sub-codebook and the other one is multicast sub-codebook. 
· NU should be used for unicast sub-codebook generation, where NU is the maximum number of repetitions for unicast, which is determined based on the current spec. 
· NM should be used for multicast sub-codebook generation
2) TDM mode 1
For TDM mode 1, there are three sub-codebooks, i.e., unicast sub-codebook, multicast sub-codebook, and joint sub-codebook
· NU should be used for unicast sub-codebook generation
· NM should be used for multicast sub-codebook generation
· The larger of NU and NM should be used for joint sub-codebook generation
3) TDM mode 2
There is only one codebook. Therefore, the larger of NU and NM should be used for codebook generation.


	Samsung
	OK to discuss and consider a simpler text, if possible, during the week. 

	CATT
	We are open to discuss it. And there are 3 alternative to solve this issue: 
Alt.1: Use the maximum number of repetitions of the MBS and unicast 
Alt.2: Use the maximum number of repetitions unicast, and network ensures the maximum number of repetitions of MBS no larger than that of unicast.
Alt.3: Use the maximum number of repetitions of MBS /unicast to multicast CB/ unicast CB separately.
We prefer to support either Alt.1 or Alt.2 which is more simper for CB generation. 

	vivo
	In the beginning of Clause 9.1.2, the following was captured.
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static. In clauses 9.1.2, 9.1.2.1, and 9.1.2.2, if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for only one of unicast or multicast HARQ-ACK codebook, the Type-1 HARQ-ACK codebook is generated considering only one of respective unicast or multicast configurations for PDSCH receptions or for PDCCH monitoring for detection of DCI formats.

The CR is optimization for the cases of FDMed and TDMed mode 2 unicast HARQ-ACK and multicast HARQ-ACK type 1 codebook generation. Based on the current spec, the maximum number of repetitions of the MBS and unicast is used. The CR suggests to define   differently in different cases. We think it is not needed. At least there is no need to differentiate whether the UE is provided type1CodebookGenerationMode = 'mode1' or not. 

	LG Electronics
	We are OK to discuss.

	Qualcomm
	It is an issue and RAN1 can discuss. 
In current spec, the maximum number of repetitions does not consider MBS repetition parameter yet, which should be fixed. 
We slightly prefer Alt3, which is similar principle as HARQ Type-1 CB for ‘maxNrofCodeWords”. 
However, the ZTE’s CR needs to be improved since some condition needs to be added, e.g., ‘no entry in pdsch-TimeDomainAllocationList includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16 of PDSCH-ConfigMulticast’ for multicast, and some typo ‘in MBS-RNTI-SpecificConfig for a G- RNTI’.

	Nokia, NSB
	Ok to discuss this new issue. We would first like group to understand the unicast behavior, i.e., if proponent could explain how maximum number of repetitions is used to exclude TDRA occasions from TDRA set. 

	ZTE2
	In the offline discussion, many companies prefer the similar change as the number of codeword issue we discussed in the last meeting. Therefore, the following draft CR is suggested.

If a UE is provided fdmed-ReceptionMulticast and the UE is configured to monitor PDCCH for detection of unicast DCI formats and to monitor PDCCH for detection of multicast DCI formats 
-	a serving cell is placed in a first set  of  serving cells if the UE is configured to monitor PDCCH for DCI formats 1_0/1_1/1_2 for scheduling on serving cell , and
-	a serving cell is placed in a second set  of  serving cells if the UE is configured to monitor PDCCH for detection of DCI format 4_1/4_2 for scheduling on serving cell , and
-	serving cells are placed in a set according to an ascending order of a serving cell index
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-config and  as described in clause 9.1.2 and  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-configMulticast and a maximum value of pdsch-AggregationFactor-r16 in SPS-Config for all the G-CS-RNTI, or pdsch-AggregationFactor in PDSCH-Config for all the G-RNTI as   in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is provided type1-Codebook-Generation-Mode = 'mode1', the UE separately applies the following pseudo-code for each of the first  set, the second  set, and third  set as the set of slot timing values , and for the corresponding sets of row indexes as  to obtain first, second, and third Type-1 HARQ-ACK sub-codebooks, and concatenates the first, second, and third, Type-1 HARQ-ACK sub-codebooks to obtain the Type-1 HARQ-ACK codebook.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is not provided fdmed-ReceptionMulticast, the UE generates a Type-1 HARQ-ACK codebook using the maximum value of maxNrofCodeWordsScheduledByDCI in PDSCH-config and PDSCH-configMulticast and a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config , or pdsch-AggregationFactor-r16 in SPS-Config for all the G-CS-RNTI, or pdsch-AggregationFactor in PDSCH-Config for all the G-RNTI as  in the following pseudo-code.







[bookmark: _Ref147779267]Round-2
FL’s analysis:
As we discussed in the offline, taking the similar approach as what we did to the maxNrofCodeWords seems more agreeable. 
Let’s try this direction.

Reason for the changes:
For Type-1 codebook generation, the maximum number of repetitions is used to determine whether to exclude a TDRA from the TDRA set. For MBS, the gNB configures the number of repetitions per G-RNTI/G-CS-RNTI. It is unclear which configured value is used for generating Type-1 HARQ-ACK codebook

Please check the following moderator draft CR. 

Proposal 2.3.2
The moderator draft CR in Draft CR on issue 1-3 (to be R1-2310407) is endorsed. 


Company views:
	Company
	Comments

	
	

	
	

	
	




[bookmark: _Ref132101939](1-4)Referred PUCCH resources
	vivo-CR-9050
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<Unchanged parts are omitted>
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise from pucch-Config/pucch-ConfigurationList, or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration.
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH to provide the HARQ-ACK information from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if provided; otherwise from pucch-Config/pucch-ConfigurationList, as described in clause 9.2.1 or 9.2.3 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if provided; otherwise from pucch-Config/pucch-ConfigurationList, when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
A UE that is indicated the second HARQ-ACK reporting mode, and for the case when the UE reports more than one HARQ-ACK information bits, the UE can be indicated to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode when the UE is not provided moreThanOneNackOnlyMode or, for only one G-RNTI or only one G-CS-RNTI, according to the second HARQ-ACK reporting mode by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1 from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if provided; otherwise from pucch-Config/pucch-ConfigurationList, when the UE is provided moreThanOneNackOnlyMode. The UE generates HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
<Unchanged parts are omitted>
If a UE is provided pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 for PUCCH transmissions with a priority value, the UE transmits a PUCCH with the priority value according to pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 for each G-RNTI for multicast or G-CS-RNTI that the UE provides associated HARQ-ACK information according to the first HARQ-ACK reporting mode or the second HARQ-ACK reporting mode, respectively; otherwise, the UE determines a PUCCH resource from pucch-ConfigurationList as described in clause 9.2.3. For HARQ-ACK information associated only with the second HARQ-ACK reporting mode, when the UE is not provided moreThanOneNackOnlyMode and the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode, the UE determines a PUCCH resource from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise, the UE determines a PUCCH resource from pucch-Config/pucch-ConfigurationList as described in clause 9.2.3.
<Unchanged parts are omitted>



	Huawei-CR-x9749
	[bookmark: _Toc130394945]18	Multicast Broadcast Services
< Unchanged parts are omitted >
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration.
For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH to provide the HARQ-ACK information as described in clause 9.2.1 or 9.2.3 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
A UE that is indicated the second HARQ-ACK reporting mode, and for the case when the UE reports more than one HARQ-ACK information bits, the UE can be indicated to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode when the UE is not provided moreThanOneNackOnlyMode or, for only one G-RNTI or only one G-CS-RNTI, according to the second HARQ-ACK reporting mode by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1 when the UE is provided moreThanOneNackOnlyMode. The UE generates HARQ-ACK information bits for the second HARQ-ACK reporting mode according to a Type-2 HARQ-ACK codebook as described in clause 9.1.3.1. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
< Unchanged parts are omitted >
If a UE is provided pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 for PUCCH transmissions with a priority value, the UE transmits a PUCCH with the priority value according to pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 for each G-RNTI for multicast or G-CS-RNTI that the UE provides associated HARQ-ACK information according to the first HARQ-ACK reporting mode or the second HARQ-ACK reporting mode, respectively. For HARQ-ACK information associated only with the second HARQ-ACK reporting mode, when the UE is not provided moreThanOneNackOnlyMode and the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode, the UE determines a PUCCH resource from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise, the UE determines a PUCCH resource from pucch-Config/pucch-ConfigurationList as described in clause 9.2.3.
< Unchanged parts are omitted >
If a UE multiplexes in a PUCCH HARQ-ACK information of same priority associated with unicast DCI formats and with multicast DCI formats in a same PUCCH, the last DCI format that the UE uses to determine the PUCCH resource from pucch-Config/pucch-ConfigurationList, as described in clause 9.2.3, is a last unicast DCI format.
If the UE multiplexes in a PUCCH only multicast HARQ-ACK information of same priority that is according to both the first and second HARQ-ACK reporting modes, the last DCI format that the UE uses to determine the PUCCH resource from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise, from pucch-Config/pucch-ConfigurationList, as described in clause 9.2.3, is a last DCI format associated with multicast HARQ-ACK information that is according to the first HARQ-ACK reporting mode.
If a UE multiplexes in a PUCCH only first HARQ-ACK information associated with multicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information, and both the first and second HARQ-ACK information are according to the first HARQ-ACK reporting mode, the UE determines the PUCCH resource based on the last multicast DCI format from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise, from pucch-Config/pucch-ConfigurationList,, as described in clause 9.2.3. 
< Unchanged parts are omitted >
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*** Unchanged text is omitted ***

For the second HARQ-ACK reporting mode, when a number of HARQ-ACK information bits is one, a UE transmits a PUCCH only when the HARQ-ACK information bit has NACK value. The UE determines a PUCCH from pucch-ConfigMulticast1, if provided, otherwise, from pucch-Config to provide the HARQ-ACK information as described in clause 9.2.1 when UE is not provided moreThanOneNackOnlyMode, or as the first PUCCH in Table 18-1 when UE is provided moreThanOneNackOnlyMode. For a PUCCH resource associated with PUCCH format 0, the UE transmits the PUCCH as described in [4, TS 38.211] by obtaining  as described for HARQ-ACK information in clause 9.2.3 and by setting . For a PUCCH resource associated with PUCCH format 1, the UE transmits the PUCCH as described in [4, TS 38.211] by setting .
*** Unchanged text is omitted ***




1. [bookmark: _Ref132101948]Round-1(CLOSED)
FL’s analysis:
The following part is the analysis provided in the last meeting:
The most important leftover issue is the PUCCH resource for one HARQ-ACK bit for the second reporting mode (i.e., NACK-only)
From the discussion in the past, for either the first or the second HARQ-ARQ reporting mode, UE can be optionally provided PUCCH-Config/PUCCH-ConfigurationList for multicast, and if not provided, the PUCCH-Config/PUCCH-ConfigurationList for unicast applies as agreed:

	[bookmark: OLE_LINK51]Agreement: @RAN1#106b-e
For UE supporting both ACK/NACK based and NACK-only based feedback for multicast, for the same G-RNTI, support the following
· UE can be configured with either ACK/NACK based or NACK-only feedback for a single G-RNTI.
· Note: Case1-1: if configured with ACK/NACK based feedback, UE can be optionally configured a separate PUCCH-Config/PUCCH-ConfigurationList for multicast. Otherwise, PUCCH-Config/PUCCH-ConfigurationList for unicast applies (This has been agreed.)
· Case 1-2: if configured with NACK-only based feedback, when separate PUCCH-Config/PUCCH-ConfigurationList for NACK-only is not configured, PUCCH-Config/PUCCH-ConfigurationList for unicast applies. 

Agreement @RAN1#109-e
· [bookmark: OLE_LINK110]For the case when the PUCCH transmission for the NACK-only based feedback for one G-RNTI collides with the PUCCH transmission for ACK/NACK feedback for another G-RNTI with the same priority and then UE multiplexes the NACK-only based feedback with the ACK/NACK feedback onto the same PUCCH by transforming NACK-only into the ACK/NACK based HARQ-ACK bit, the PUCCH resources for transmitting the multiplexed HARQ-ACK bits is from the PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback. 
· For a UE configured with G-RNTI(s) with NACK-only HARQ-ACK feedback, when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback based on the k1 and the PRI indication in the last DCI scheduling multicast. If PUCCH-Config/PUCCH-ConfigurationList configured for multicast with ACK/NACK based feedback is not configured, the PUCCH-Config/PUCCH-ConfigurationList configured for unicast is used. 
· FFS: the case NACK-only is for multicast SPS PDSCH only. 




In addition, there is clear agreement that when NACK-only HARQ-ACK bits are transformed into ACK/NACK HARQ-ACK bits, the PUCCH resource used for transmitting the multiplexed HARQ-ACK bits is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast with the ACK/NACK based feedback, i.e., pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1 as the one agreed illustrated in Fig. 1. For the case of NACK-only mode2, UE reporting HARQ-ACK, as defined in UE feature FG33-4a, uses separate PUCCH resources configured from that for unicast, following Table 18-1 in TS38.213, and for such a case, it should be obvious to use the one configured for NACK-only mode2, i.e., pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2.

[bookmark: _Ref139303835]Fig. 1: PUCCH resources for the first or the second HARQ-ACK reporting mode
Overall, the unclear case is NACK-only mode 1 with 1 HARQ-ACK bit. During the discussion, it was argued it is NACK-only mode, so pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2 should be used despite moreThanOneNackOnlyMode is configured or not. However, NACK-only mode1 or mode2 is configured by RRC in the first place, then despite which NACK-only mode is configured, network is free to schedule one or more than one HARQ-ACK bits for the HARQ-ACK reporting, which was also the reason of reaching the agreement of PRI usage as follows:
	Agreement: @RAN1#110
For PRI included in DCI format 4_1/4_2, 
· if the G-RNTI is configured with NACK-only mode1, PRI indicates the PUCCH for the HARQ-ACK feedback including the case of one TB in scheduled. 
· If the G-RNTI is configured with NACK-only mode2,
· FFS on whether/how to interpret the PRI. 

Agreement: @RAN1#110b-e
For PRI included in DCI format 4_1/4_2, if the G-RNTI is configured with NACK-only mode2, PRI will be ignored by Ues.



Hence, if UE is provided NACK-only mode1, given UE needs to be provided the PUCCH resources for the first reporting mode, i.e., pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1 for the case of conveying the more than one HARQ-ACK bits by transforming into ACK/NACK bits, UE also determines the PUCCH resources from pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1 for the case of one HARQ-ACK bit. Otherwise, UE needs to be configured with both pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1 and pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2 for the case of more than one HARQ-ACK bits and one HARQ-ACK bit, respectively, which is not necessary and of low spectrum efficiency. 

However, based on the offline discussion in the last meeting, the above analysis was not acknowledged by each company so no consensus for the change for the one-bit NACK-only case. With that, the additional change needed can refer to x9749. 

Proposal 2.4.1
The draft CR in R1-2309749 is endorsed. 

[bookmark: OLE_LINK135]
Company views:
	Company
	Comments

	ZTE
	We understand the PUCCH configuration 2 is introduced for NACK-only mode and PUCCH configuration mode 1 is introduced for ACK/NACK mode. For 1 bit NACK-only case, the NACK-only feedback mode is used regardless of NACK-only mode 1 and mode 2. Therefore, the PUCCH resource configuration 2 is used. 
If PUCCH resource configuration 1 is used, then there is no difference between ACK/NACK feedback and NACK-only mode 1 from the PUCCH resource perspective. In this case, the benefit of NACK-only feedback is lost. 

	Samsung
	OK in principle but the following should be added/clarified. Similar comment with ZTE – without that addition, the text is not consistent with agreements (and with other text in clause 18) and there is no point to configure the NACK-only mode and not provide moreThanOneNackOnlyMode and corresponding PUCCH resources because that would be same as directly configuring the ACK/NACK mode. 
For HARQ-ACK information associated only with the second HARQ-ACK reporting mode and for more than one HARQ-ACK information bit, when the UE is not provided moreThanOneNackOnlyMode and the UE provides the HARQ-ACK information according to the first HARQ-ACK reporting mode, the UE determines a PUCCH resource from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if provided; otherwise, the UE determines a PUCCH resource from pucch-Config/pucch-ConfigurationList as described in clause 9.2.3.

	CATT
	We are ok with the proposal. 
For 1 bit NACK-only case,
· if UE is provided moreThanOneNackOnlyMode, the PUCCH resource configuration 2 is used. 
· if UE is not provided moreThanOneNackOnlyMode, the PUCCH resource configuration 1 is used.
When DCI missing happens, the above PUCCH resource determination method can ensure gNB and UE have same understanding on the PUCCH resource. 

	vivo
	Support FL suggestion. After further check the latest spec, we find that the last change from vivo is already captured. So, the change in R1-2309749 is same with what we proposed.

	LG Electronics
	There is no problem with both pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1 and pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2. This proposal seems just an optimization for configuration. For 1 bit NACK-only case, the PUCCH resource configuration 2 should be used.

	Nokia, NSB
	We agree with FL’s understanding, but we agree with ZTE’s and Samsung’s proposal above. As configuration of PUCCH resources are not the same as actually using them, low efficiency does not apply as the UE uses only one of the PUCCH configurations.



1. [bookmark: _Ref147810267]Round-2
FL’s analysis:
Samsung suggested adding ‘and for more than one HARQ-ACK information bit’.
Companies can comment whether the added highlighted part in the moderator draft CR. 

Proposal 2.4.2
The moderator draft CR in Draft CR on issue 1-1 (to be R1-2310408) is endorsed. 


Company views:
	Company
	Comments

	
	

	
	

	
	





[bookmark: _Ref132045240](1-5)NTN K1 timing for DCI 4_1
	Huawei-CR-x9761
	[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168][bookmark: _Toc45699194][bookmark: _Toc137056389]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP on the primary cell or, if the PUCCH transmission is indicated by a DCI format to be on the PUCCH-sSCell as described in clause 9A, on a set of slot timing values  associated with the active UL BWP on the PUCCH-sSCell
-	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 for serving cell , or the active DL BWP for serving cell  is dormant BWP,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , {7, 8, 12, 16, 20, 24, 28, 32} for , and {13, 16, 24, 32, 40, 48, 56, 64} for 
-	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17
-	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-DCI-1-2-r17
-	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 and dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-DCI-1-2-r17
-	If an inapplicable value in dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-r17 is provided, the value is excluded from 
-	If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell 
-	if the UE is provided fdmed-ReceptionMulticast or if the UE is not provided type1CodebookGenerationMode = 'mode1'
-	if the UE is configured to monitor PDCCH for DCI format 4_2, dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 is provided by pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided; otherwise, by pucch-Config/pucch-ConfigurationList
-	if UE is configured to monitor PDCCH for DCI format 4_1,  for multicast, , is provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and dl-DataToUL-ACK-MulticastDCI-Format4-1, if provided; otherwise, by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
-	otherwise,  is provided by  dl-DataToUL-ACK or DL-DataToUL-ACK-v1700
-	otherwise,  is provided by dl-DataToUL-ACK-ForDCI Format4-1 if provided; otherwise, by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
-	else, if the UE is provided type1CodebookGenerationMode = 'mode1', the UE
-	determines a first  set as , a second  set as , and a third  set as 
-	if the UE is configured to monitor PDCCH for DCI format 4_2, dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 is provided by pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided; otherwise, by pucch-Config/pucch-ConfigurationList
-	if UE is configured to monitor PDCCH for DCI format 4_1,  is provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and dl-DataToUL-ACK-MulticastDCI-Format4-1, if provided; otherwise, by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}
-	otherwise,  is provided by dl-DataToUL-ACK or DL-DataToUL-ACK-v1700
-	otherwise,  is provided by dl-DataToUL-ACK-ForDCI Format4-1 if provided; otherwise, by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
< Unchanged parts are omitted >




1. [bookmark: _Ref132045127]Round-1
FL’s analysis:
The following part is the analysis provided in the last meeting:
The specification support for combination of MBS and NTN was discussed and concluded in RAN1#112 that it is RAN1 understanding that RAN1 specifications allow the UE to operate at the same time with NTN and MBS for HARQ-ACK reporting. No RAN1 CR is needed. However, for Type-1 HARQ-ACK codebook generation, the extended k1 timing parameter i.e., DL-DataToUL-ACK-v1700, for NTN is missing from the pseudo procedure of UE determining k1. In addition, the default k1 for DCI format 4_1 when not provided is {1, 2, 3, 4, 5, 6, 7, 8} slots but which subcarrier spacing is the default k1 value applied to is undefined.
The submitted draft CR is adding the RRC parameter of k1 introduced for NTN into the UE procedure of determining the Type-1 HARQ-ACK codebook for multicast and clarifying the applicable subcarrier spacing for the default k1. 

However, there was no consensus to adopt such draft CR in the last meeting. 
For this meeting, I would suggest either adopt this draft CR (or with minor update) or drop this draft CR in Rel-17. 

Proposal 2.5.1
Alt1: The draft CR in R1-2308162 is endorsed for alignment CR. 
Alt2: The issue in R1-2309761 is not pursued in Rel-17. 

Company views:
	Company
	Comments

	ZTE
	We prefer Alt 2. 
As concluded in RAN1#112, the simultaneously operate with NTN and MBS for HARQ-ACK reporting has already be supported by existing specifications, and no RAN1 CR is expected. If there are additional RAN1 impacts, we need to re-evaluate whether to support to operate at the same time with NTN and MBS for HARQ-ACK reporting.

	Samsung
	There is no issue supporting the MBS and NTN combination without making specification changes – e.g. the gNB can configure DL-DataToUL-ACK-v1700 to be same with dl-DataToUL-ACK-MulticastDCI-Format4-1. Also, for the SCS, there is no support for MBS in FR2-2 and hence there is no issue.
Alt.2 is preferred. However, if a majority prefers an alignment CR, we’re OK to have it. 

	LG Electronics
	We prefer Alt 2.

	Qualcomm
	Alt1

	Nokia, NSB
	Agree with ZTE’s view, Alt 2. We do not like to fix all possible issues with NTN/MBS at this late stage, given the main intention of the Rel-17 MBS does not include NTN use cases.





(1-6)SR+NACK-only+other PUCCH/PUSCH
	vivo-Dis-x9052,
vivo-CR-x9053
	[bookmark: _Toc137056459]18	Multicast Broadcast Services
< Unchanged parts are omitted >
[bookmark: _Hlk146189493][bookmark: _Hlk146189574]If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH when the UE is provided moreThanOneNackOnlyMode, the UE considers that the UE would transmit the second PUCCH using any PUCCH resource from the PUCCH resources associated with the second HARQ-ACK reporting mode when all values of the HARQ-ACK information are 'ACK'. If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH. If a UE would transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, if
· either the first PUCCH or the second PUCCH also overlaps a third PUCCH with CSI reports with the same priority index, and the three PUCCHs are not in a group of overlapping PUCCHs as described in clause 9.2.5, or 
· the seond PUCCH also overlaps with PUSCHs with the same priority, or a third PUCCH with HARQ-ACK information/PUSCHs with different prioriy index when the UE is provided with uci-MuxWithDiffPrio
the UE drops SR when handling the overlapping of the first PUCCH and second PUCCH.
< Unchanged parts are omitted >




[bookmark: _Ref132061186]Round-1 
FL’s analysis:
The discussion paper in x9052 further raised case 3 in the following Figure 1and other cases in  Figure 2:
For case 3, the UE would first handle the overlapping between NACK-only and SR first and then handles the overlapping between the resultant PUCCH and CSI PUCCH, if any. It is not clear whether this case is covered by the case that a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index when UE handle the overlapping between NACK-only and SR. If it is covered and it is up to UE implementation to transmit either the SR PUCCH or the NACK-only PUCCH. If UE drops NACK-only, SR information would be multiplexed on CSI PUCCH. If UE drops SR, UE would transmit NACK-only PUCCH and CSI PUCCH without SR information respectively. 



[bookmark: _Ref147472289]Figure 1


Similar issue is observed in the following cases in Figure 2, 
· NACK-only and SR PUCCH of the same priority index are overlapped, either the NACK-only PUCCH or the SR PUCCH overlaps with a CSI PUCCH with the same priority index, and the three PUCCHs are not in a group overlapping PUCCHs
· NACK-only and SR PUCCH of the same priority index are overlapped, NACK-only PUCCH overlaps with PUSCHs with the same priority index
· NACK-only and SR PUCCH of the same priority index are overlapped, NACK-only PUCCH overlaps with PUSCHs/a HARQ-ACK PUCCH with different priority index and UE is configured with uci-MuxWithDiffPrio



 
[bookmark: _Ref118280565]Figure 2 
Based on the above analysis, at least when there are multiple overlapping channels, for some cases, it is not clear whether UE behaviour is specified in the current specification. If it is up to UE to drop SR or NACK-only in these cases, the indeterministic collision handling result of NACK-only and SR will result in different results in subsequent overlapping handling procedures, which would increase gNB reception complexity especially Thus, further discussion is needed for these cases. 

To FL’s analysis, the intention of the discussion is to align the common understanding that whether the more concerned cases are covered by the statement of ‘If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.’. If the answer is yes, then any CR is needed to solve the gNB reception complexity issue due to UE implementation of transmitting either SR or NACK-only. 

Proposal 2.6.1
Please share your views:
->Q1: whether the more concerned cases are covered by the statement of ‘If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.’.. 
-> Q2: whether the CR in x9053 is needed. 



Company views:
	Company
	Comments

	ZTE
	The UE behavior for NACK-only feedback is similar as that for SR transmission. Therefore, the overlapping including SR and NACK-only PUCCH is the same as the overlapping including two SR. The latter scenario has existed from Rel-15. Therefore, the legacy behavior on overlapping including at least two SR should be followed.

	Samsung
	The CR is not needed as the gNB does not know whether the SR is a positive or negative. The blind gNB detection exists since Rel-15 for negative SR as it is excluded from the resolution of overlapping PUCCHs but the gNB does not know the positive/negative SR. 

	Nokia, NSB
	Agree with Samsung.


[bookmark: OLE_LINK7]

[bookmark: _Ref132050797](1-7) reporting multiple UCI types
	vivo-CR-x9054
	[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc137056402][bookmark: OLE_LINK15][bookmark: OLE_LINK16]9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
If a UE would transmit multiple overlapping PUCCHs in a slot or overlapping PUCCH(s) and PUSCH(s) in a slot and, when applicable as described in clauses 9.2.5.1, 9.2.5.2, and 9.2.5.3 and 18, the UE is configured to multiplex different UCI types or UCI of different priority indexes in one PUCCH, and at least one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types or UCI of different priority indexes if the following conditions are met. If one of the PUCCH transmissions or PUSCH transmissions is in response to a DCI format detection by the UE, the UE expects that the first symbol  of the earliest PUCCH or PUSCH, among a group overlapping PUCCHs and PUSCHs in the slot, satisfies the following timeline conditions
-	 is not before a symbol with CP starting after  after a last symbol of any corresponding PDSCH,  is given by maximum of  where for the i-th PDSCH with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  is selected for the i-th PDSCH following [6, TS 38.214],  is selected based on the UE PDSCH processing capability of the i-th PDSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PDSCH, the i-th PDSCH, the PUCCH with corresponding HARQ-ACK transmission for the i-th PDSCH, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	 is not before a symbol with CP starting after  after a last symbol of a PDCCH reception providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception.  is given by maximum of  where for the i-th PDCCH providing the DCI format with corresponding HARQ-ACK transmission on a PUCCH which is in the group of overlapping PUCCHs and PUSCHs, ,  as described in clause 10.2, where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH, the PUCCH with corresponding HARQ-ACK information, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs. 
-	if there is no aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and 
-	any PDCCH providing a DCI format with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
[bookmark: _Hlk14280248]If there is at least one PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PUSCH which is in the group of overlapping PUCCHs and PUSCHs, , ,  and  are selected for the i-th PUSCH following [6, TS 38.214],  is selected based on the UE PUSCH processing capability of the i-th PUSCH and SCS configuration , where  corresponds to the smallest SCS configuration among the SCS configurations used for the PDCCH scheduling the i-th PUSCH, the PDCCHs scheduling the PDSCHs, or providing the DCI formats without scheduling PDSCHs, with corresponding HARQ-ACK information on a PUCCH which is in the group of overlapping PUCCHs/PUSCHs, and all PUSCHs in the group of overlapping PUCCHs and PUSCHs.
If there is no PUSCH in the group of overlapping PUCCHs and PUSCHs,  is given by maximum of  where for the i-th PDSCH, or the i-th PDCCH providing a DCI format without scheduling PDSCH, with corresponding HARQ-ACK information on a PUCCH which is in the group of overlapping PUCCHs, ,  is selected based on the UE PUSCH processing capability of the PUCCH serving cell if configured.  is selected based on the UE PUSCH processing capability 1, if PUSCH processing capability is not configured for the PUCCH serving cell.  is selected based on the smallest SCS configuration between the SCS configuration used for the PDCCH scheduling the i-th PDSCH, or providing the i-th DCI format without scheduling PDSCH, with corresponding HARQ-ACK information on a PUCCH which is in the group of overlapping PUCCHs, and the SCS configuration for the PUCCH serving cell.
-	if there is an aperiodic CSI report multiplexed in a PUSCH in the group of overlapping PUCCHs and PUSCHs,  is not before a symbol with CP starting after  after a last symbol of 
-	any PDCCH with the DCI format scheduling an overlapping PUSCH, and
-	any PDCCH scheduling a PDSCH, or providing a DCI format , with corresponding HARQ-ACK information in an overlapping PUCCH in the slot
where  corresponds to the smallest SCS configuration among the SCS configuration of the PDCCHs, the smallest SCS configuration for the group of the overlapping PUSCHs, and the smallest SCS configuration of CSI-RS associated with the DCI format scheduling the PUSCH with the multiplexed aperiodic CSI report, and  for ,  for , and  for .  is defined in [6, TS 38.214] and it is applied only if  of Table 5.4-1 in [6, TS 38.214] is applied to the determination of .
-	, , , , , and  are defined in [6, TS 38.214] and  and  are defined in [4, TS 38.211]. 
< Unchanged parts are omitted >
Set  to the set of resources for transmission of corresponding PUCCHs in a single slot without repetitions where
-	a resource with earlier first symbol is placed before a resource with later first symbol
-	for two resources with same first symbol, the resource with longer duration is placed before the resource with shorter duration
-	for two resources with same first symbol and same duration, the placement is arbitrary
-	the above three steps for the set  are according to a subsequent pseudo-code for a function 
-	a resource for negative SR transmission that does not overlap with a resource for HARQ-ACK or CSI transmission is excluded from set  
-	if the UE is not provided simultaneousHARQ-ACK-CSI and resources for transmission of HARQ-ACK information include PUCCH format 0 or PUCCH format 2, resources that include PUCCH format 2, or PUCCH format 3, or PUCCH format 4 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
-	if the UE is not provided simultaneousHARQ-ACK-CSI and at least one of the resources for transmission of HARQ-ACK information includes PUCCH format 1, PUCCH format 3, or PUCCH format 4
-	resources that include PUCCH format 3 or PUCCH format 4 for transmission of CSI reports are excluded from the set 
-	resources that include PUCCH format 2 for transmission of CSI reports are excluded from the set  if they overlap with any resource from the resources for transmission of HARQ-ACK information
Set  to the cardinality of 
Set to be the first symbol of resource  in the slot
Set  to be the number of symbols of resource  in the slot
Set  - index of first resource in set 
Set  - counter of overlapped resources
while 
if 
 and resource  overlaps with resource  and the resources in set  are of same priority index, or 
 and resource  overlaps with resource , , the resources in set  are of different priority indexes, and the UE is provided uci-MuxWithDiffPrio
then
;
;
else
if 
determine a single resource for multiplexing UCI associated with resources  as described in clauses 9, 9.2.5.0, 9.2.5.1, 9.2.5.2, and 9.2.5.3, and 18 
set the index of the single resource to  

 % start from the beginning after reordering unmerged resources at next step
;
 % function that re-orders resources in current set 
Set  to the cardinality of 
else
;
end if
end if
end while
The function  performs the following pseudo-code
{
;
while  % the next two while loops are to re-order the unmerged resources
;
while  
if  OR 
	;
;
;
end if
;
end while
;
end while
}
For each PUCCH resource in the set  that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in clauses 9, 9.2.5.1, 9.2.5.2, and 9.2.5.3 and 18
-	the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in clause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in clause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
-	the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource. 
clauses 9.2.5.0, 9.2.5.1, 9.2.5.2, and 9.2.5.3 and 18 assume the following
-	resources for transmissions of UCI types, prior to multiplexing or dropping, overlap in a slot
-	multiplexing conditions of corresponding UCI types in a single PUCCH are satisfied, and 
-	the UE does not transmit any PUSCH time-overlapping with PUCCH in the slot. 



[bookmark: _Ref132010591]Round-1
FL’s analysis:
To FL’s analysis, the intention of the change is to correct in clause 9.2.5 UE procedure for reporting multiple UCI types also includes the HARQ-ACK for multicast. 

Proposal 2.7.1
Please share your views whether the changes in R1-2309054 are needed.


Company views:
	Company
	Comments

	ZTE
	The change is to add the reference clause 18 for UCI multiplexing. However, in clause 18, it has clarified that the UCI multiplexing follows the procedure in clause 9 and 9.2.5 as below. Therefore, we don’t think the change is needed.

If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode
A UE determines a PUCCH resource for a PUCCH transmission with HARQ-ACK information as described in clauses 9.2 and 9.2.1 through 9.2.5. 


	Samsung
	OK to capture in an alignment CR.

	CATT
	OK as an alignment CR

	vivo
	Ok with alignment CR

	LG Electronics
	OK to capture in an alignment CR.

	Qualcomm
	OK as an alignment CR

	Nokia, NSB
	Ok but not essential. Can be left to alignment CR.

	ZTE2
	Given the current situation, we can go with majority view.




(1-8)Intra-UE HARQ-ACK multiplexing
	vivo-CR-9051
	18	Multicast Broadcast Services
<Unchanged parts are omitted>
If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs with the same priority index, or different priority indexes when the UE is provided with uci-MuxWithDiffPrio, prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs with the same priority index, or different priority indexes when the UE is provided with uci-MuxWithDiffPrio, prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH when the UE is provided moreThanOneNackOnlyMode, the UE considers that the UE would transmit the second PUCCH using any PUCCH resource from the PUCCH resources associated with the second HARQ-ACK reporting mode when all values of the HARQ-ACK information are 'ACK'. If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.
<Unchanged parts are omitted>


	ZTE-CR-x9129
	18	Multicast Broadcast Services
<Unchanged parts are omitted>
If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs with the same priority index, or the different priority index when the UE is provided uci-MuxWithDiffPrio, prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'. For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs with the same priority index, or the different priority index when the UE is provided uci-MuxWithDiffPrio, prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH when the UE is provided moreThanOneNackOnlyMode, the UE considers that the UE would transmit the second PUCCH using any PUCCH resource from the PUCCH resources associated with the second HARQ-ACK reporting mode when all values of the HARQ-ACK information are 'ACK'. If a UE would only transmit a first PUCCH with only positive SR and a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode, where the first and second PUCCHs would overlap in time in a slot and have same priority index, it is up to UE implementation for the UE to transmit either the first PUCCH or the second PUCCH.
<Unchanged parts are omitted>


	Nokia-CR-x9928
	18	Multicast Broadcast Services
If a UE multiplexes in a PUCCH first HARQ-ACK information associated with unicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast SPS PDSCH receptions and having same priority value as the first HARQ-ACK information in a same PUCCH, the UE determines the PUCCH resource from SPS-PUCCH-AN-List for unicast SPS PDSCH receptions as described in clause 9.2.1. 
If a UE multiplexes in a PUCCH only HARQ-ACK information associated with multicast SPS PDSCHs receptions of same priority that is according to the first HARQ-ACK reporting mode and is not provided sps-PUCCH-AN-ListMulticast, the UE determines the PUCCH resource from the sps-PUCCH-AN-List provided for unicast SPS PDSCH reception as described in clause 9.2.1.
If a UE multiplexes in a PUCCH multicast HARQ-ACK information only according to second HARQ-ACK reporting modes and CSI reports, the UE determines a PUCCH resource as described in clause 9.2.5.2 for multiplexing CSI reports with HARQ-ACK information that is in response to PDSCH receptions without corresponding PDCCHs.
A UE is not required to multiplex in a PUCCH multicast HARQ-ACK information of a priority and unicast UCI of the priority if the UE is provided subslotLengthForPUCCH for PUCCH transmissions with unicast UCI of the priority.
A UE is not required to multiplex multicast HARQ-ACK information of a priority and unicast UCI/PUSCH of another priority, i.e., UE drops the smaller priority PUCCH/PUSCH. A UE is not required to multiplex different multicast HARQ-ACK information of different priorities.

< Unchanged parts are omitted > 

--------------------------------Text proposal to TS38.213 v17.6.0 Ends------------------------------------------- 




[bookmark: _Ref147485600]Round-1
FL’s analysis:
x9051 and x9129 basically share similar changes which intends to reflect in clause 18 that UE would multiplex HARQ-ACK for multicast with others for the case of different priorities. x9928 intends to propose the opposite to clarify the multiplexing precludes the case of different priorities. 
Although RAN1 only worked on multiplexing multicast HARQ feedback with other UCI with the same priority during the normative work, to FL’s acknowledge, the parameter of uci-MuxWithDiffPrio is configured for cell-group and should be applied to multicast unless stated clearly otherwise. Now the discussion can focus on aligning to a common understanding. 

Proposal 2.8.1
Please share you views:
Alt1: the current spec already specified the multiplexing HARQ-ACK for multicast with others for the case of different priorities is supported. 
· Alt1-1: No CR is needed. 
· Alt1-2: CR as x9051 or x9129 is needed. 
Alt2: the current spec is unclear. x9928 is adopted to preclude multiplexing HARQ-ACK for multicast with others for the case of different priorities.

Company views:
	Company
	Comments

	ZTE
	The HARQ-ACK multiplexing with different PHY priorities is supported in Rel-17 URLLC. Therefore, the conclusion should be achieved on whether such multiplexing is supported for multicast. We slightly prefer that it can be supported.
The change in x-9129 is needed. The intention is to avoid the UE to drop the LP PUCCH/PUSCH if it overlaps with HP NACK-only PUCCH with all ‘ACK’, which is exactly the many companies’ understanding discussed in the previous meetings. Without the change, the UE may cancel the LP PUCCH/PUSCH since it assumes that the UE would transmit the PUCCH. 
Even it is concluded that HARQ-ACK multiplexing with different PHY priorities is not supported for multicast, the change 'with the same priority index' is still needed.

	Samsung
	Alt1-1. No need for a CR.

The paragraph is conditioned on "If a UE would multiplex second multicast HARQ-ACK information according to the second HARQ-ACK reporting mode with first multicast HARQ-ACK information according to the first HARQ-ACK reporting mode, or unicast HARQ-ACK information, or CSI reports in a first PUCCH or in a PUSCH, as described in clauses 9 and 9.2.5, the UE provides the second HARQ-ACK information according to the first HARQ-ACK reporting mode". 
For the discussed scenario, it is unnecessary to mention those conditions as otherwise, as captured in clause 9, the UE would not multiplex HARQ-ACK (not matter what the value is) for the second mode in the other PUCCH or PUSCH.

	vivo
	We think it would be simpler and better to support multiplexing UCI of different priorities including multicast HARQ-ACK. If we follow Nokia’s suggestion that a UE is not required to multiplex multicast HARQ-ACK information of a priority and unicast UCI/PUSCH of another priority and to droprops the smaller priority PUCCH/PUSCH. Since UE multiplexes HARQ-ACK with the same priority first, then it is possible that a PUCCH with both unicast HARQ-ACK and multicast HARQ-ACK with LP/HP overlaps with a PUCCH with unicast HARQ-ACK/PUSCH with HP/LP, then the PUCCH/PUSCH with LP is dropped. The question is whether LP unicast HARQ-ACK is multiplexed with the UCI/PUSCH with HP in this case.



	LG Electronics
	We prefer Alt1-2. The change in x9051 or x9129 is needed.

	Qualcomm
	Slightly prefer Alt1-1 based on interpretation of Samsung.

	Nokia, NSB
	We believe that a clarification is needed, as apparently companies have different views based on the current specifications. So, Alt1-1 is not a good option.
We have worked ~1.5-2 years on the multiplexing options for the case of same priority. There is no agreement stating we should also consider different priorities. Apparently from previous meetings’ discussions, there are different views on proposals to specify different priorities cases. If we support multiplexing different priorities for unicast/multicast case, why are we limiting only the same priority among multicast UCIs?
At this late stage, it would be much simpler to not support such multiplexing. We believe that network can easily control to avoid any possible negative impact, if any.

	ZTE2
	To Samsung and Qualcomm, we would clarify our intention again. Hope it is clearer.
The UE procedure order is ‘determining the overlapping’ and then ‘performing multiplexing’. Here the issue is when determining the overlapping.
In the current spec, the following is stated.
For resolving an overlapping among a second PUCCH with HARQ-ACK information according to the second HARQ-ACK reporting mode and other PUCCHs or PUSCHs prior to multiplexing the HARQ-ACK information in a PUCCH or PUSCH, the UE considers that the UE would transmit the second PUCCH when all values of the HARQ-ACK information are 'ACK'.
When determining the overlapping, the UE will assume the NACK-only PUCCH is transmitted even if the HARQ-ACK information is ‘ACK’. In this case, the UE may determine that the HP NACK-only PUCCH with ‘ACK’ is overlapping with the LP PUCCH/PUSCH. Then the UE may perform Rel-16 intra-UE multiplexing. The LP PUCCH/PUSCH will be cancelled. The NACK-only PUCCH will not be transmitted due to ‘ACK’. However, based on the discussion in previous meeting, companies’ understanding is that the HP NACK-only PUCCH with ‘ACK’ may not cancel the LP PUCCH/PUSCH, i.e., the LP PUCCH/PUSCH will be transmitted.
Therefore, the draft CR is proposed to resolve this issue during the UE determines the overlapping. With the change, when the NACK-only PUCCH and other PUCCH/PUSCH have different L1 priorities, the UE may not assume the NACK-only PUCCH is transmitted in the case of ‘ACK’. The UE may determine that is no overlapping. Therefore, the LP PUCCH/PUSCH will be transmitted.




(1-9)Fallback Type-1 HARQ CB
	ZTE-CR-x9885
	[bookmark: _Toc137056390]9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
<Unchanged parts are omitted>
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format that includes a DAI field, and
-	is not provided fdmed-ReceptionMulticast and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for both unicast and multicast HARQ-ACK information, or
-	is provided pdsch-HARQ-ACK-Codebook = 'semi-static' only for one of unicast and multicast HARQ-ACK information
the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1 when a value of the DAI field is  except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when  unless the UE receives 
-	only a SPS PDSCH release, or 
-	only unicast SPS PDSCH(s) associated with transport blocks having enabled HARQ-ACK information report, or only a TCI state update, or only a PDSCH having enabled associated HARQ-ACK information report that is scheduled by a DCI format 1_0 with counter DAI field value of 1 on the PCellhaving enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for unicast HARQ-ACK information, or
-	only multicast SPS PDSCH(s) with transport blocks having enabled associated HARQ-ACK information report, or only a PDSCH having enabled associated HARQ-ACK information report that is scheduled by a DCI format 4_1 with counter DAI field value of 1 on the PCell having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for multicast HARQ-ACK information, or
- 	only SPS PDSCHs for unicast and multicast with transport blocks having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for one of unicast and multicast HARQ-ACK information, 
with a counter DAI field value of 1 on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the TCI state update or only for the PDSCH reception as described in clause 9.1.2. 
 if the PUSCH is scheduled by a DCI format that includes a DAI field and the DAI field is set to '0'; otherwise, .
<Unchanged parts are omitted>




1.1.5 [bookmark: _Ref147485625]Round-1(CLOSED)
FL’s analysis:
Reason for the changes meantioned in x9885 is:
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format that includes a DAI field, and
-	is not provided fdmed-ReceptionMulticast and is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for both unicast and multicast HARQ-ACK information, or
-	is provided pdsch-HARQ-ACK-Codebook = 'semi-static' only for one of unicast and multicast HARQ-ACK information,
the description of generating HARQ-ACK information is incorrect and incomplete.
- The counter DAI value of 1 on the PCell is only applied to the PDSCH scheduled by the fallback DCI, i.e., DCI format 1_0 for unicast and DCI format 4_1 for multicast.
- The condition in which the UE multiplexes HARQ-ACK codebook in the PUSCH scheduled by DCI format with  is that the UE receives only SPS PDSCH(s) for multicast.
- The case that the UE receives SPS PDSCH for both unicast and multicast is missing.
 
The reason for the changes seems valid. Companies can share views first. 

[bookmark: OLE_LINK11]Proposal 2.9.1
Q1: is the draft CR in x9885 needed?
Q2: If needed, is x9885 agreeable or any modification needed?

Company views:
	Company
	Comments

	ZTE
	We think the draft CR is needed with the following reasons.
1.The counter DAI value of 1 on the PCell is only applied to the PDSCH scheduled by the fallback DCI, i.e., DCI format 1_0 for unicast and DCI format 4_1 for multicast.
2. The condition in which the UE multiplexes HARQ-ACK codebook in the PUSCH scheduled by DCI format with  is that the UE receives only SPS PDSCH(s) for multicast.
3. The case that the UE receives SPS PDSCH for both unicast and multicast is missing.
For the change in the second bullet, the counter DAI value of 1 on the PCell is only applied to PDSCH scheduled by fallback DCI to follow the legacy principle. 
The second bullet is for the unicast. The third bullet is for the multicast. The new added bullet is for the case when the UE receives SPS for both unicast and multicast.

	Samsung
	OK with the CR in principle – the text can be cleaned up a bit to avoid duplications (e.g. remove SPS PDSCH from the second sub-bullet since it is introduced in the fourth sub-bullet and change the ‘and’ to ‘or’ in the fourth sub-bullet).

	CATT
	We think the draft CR is needed. We suggest update as following: 
-	only a unicast SPS PDSCH release, or 
-	only unicast SPS PDSCH(s) associated with transport blocks having enabled HARQ-ACK information report, or only a TCI state update, or only a PDSCH having enabled associated HARQ-ACK information report that is scheduled by a DCI format 1_0 with counter DAI field value of 1 on the PCellhaving enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for unicast HARQ-ACK information, or
-	only a multicast SPS PDSCH release or multicast SPS PDSCH(s) with transport blocks having enabled associated HARQ-ACK information report, or only a PDSCH having enabled associated HARQ-ACK information report that is scheduled by a DCI format 4_1 with counter DAI field value of 1 on the PCell having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for multicast HARQ-ACK information, or
- 	only SPS PDSCHs for unicast and multicast with transport blocks having enabled associated HARQ-ACK information report if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for one of unicast and multicast HARQ-ACK information, 

	vivo
	We are wondering whether ‘having enabled associated HARQ-ACK information report’ is needed in the CR.
For PDSCH scheduled by DCI 1_0, only when the associated HARQ process ID is configured with disabled HARQ-ACK, a UE does not need to transmit the associated HARQ-ACK information. Adding ‘having enabled associated HARQ-ACK information report’ for PDSCH scheduled by DCI format 1_0 means the type 1 HARQ-ACK codebook generation depends on dynamic scheduling information(HARQ process ID) which may be not preferred.
For PDSCH scheduled by DCI format 4_1, when a UE is configured with harq-FeedbackEnablerMulticast with value set to 'enabled' for a G-RNTI/G-CS-RNTI, UE would provide HARQ-ACK information for the PDSCH scheduled byDCI format 4_1 with that G-RNTI/G-CS-RNTI. Adding ‘having enabled associated HARQ-ACK information report’ for PDSCH scheduled by DCI format 4_1 means the type 1 HARQ-ACK codebook generation depends on dynamic scheduling information (RNTI) which may be not preferred.
For the last change, we are wondering whether ‘if the UE is provided pdsch-HARQ-ACK-Codebook = 'semi-static' for one of unicast and multicast HARQ-ACK information’ is needed.

	LG Electronics
	We are generally fine with the CR possibly with modification.



1.1.6 [bookmark: _Ref147780826]Round-2
FL’s analysis:
Based on the comments in Round-1, at least companies acknowledged the change in principle seems valid. 
Moderator Draft CR is provided accordingly to incorporate the modification suggestions from other companies. 

Please check the following moderator draft CR. Note: there are some parts highlighted yellow, which need more discussion. We can try whether those parts can be solved online. 

Proposal 2.9.2
The moderator draft CR in Draft CR on issue 1-9 (to be R1-2310409) is endorsed. 


Company views:
	Company
	Comments

	
	

	
	

	
	




(1-10) HARQ-ACK for SPS PDSCH
	ZTE-CR-x9122
	[bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc45699197][bookmark: _Toc29899142][bookmark: _Toc20311585][bookmark: _Toc137056392][bookmark: _Toc36498171][bookmark: _Toc29894843][bookmark: _Toc26719410][bookmark: _Toc29917297][bookmark: _Toc29899560]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts are omitted>
[bookmark: OLE_LINK1]If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception associated with G-CS-RNTI with enabled HARQ-ACK information reports as described in clause 18 or based on downlinkHARQ-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 and appends it to the  HARQ-ACK information bits.
<Unchanged parts are omitted>




1.1.7 [bookmark: _Ref147485638]Round-1
FL’s analysis:
The proposed CR is to corrct HARQ-ACK bit ording in Type-2 codebook only includes the activated SPS PDSCH reception associated with G-CS-RNTI with enabled HARQ-ACK information reports. 

If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception associated with G-CS-RNTI with enabled HARQ-ACK information reports as described in clause 18 or based on downlinkHARQ-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 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 downlinkHARQ-FeedbackDisabled is provided, in the PUCCH in slot , the UE generates the HARQ-ACK information as described in clause 9.1.2 and appends it to the  HARQ-ACK information bits.

The change may be ok. One question is whether a similar change is needed for the second paragraph. 

Proposal 2.10.1
Please share your views regarding the change in CR-x9122.  
· Q1: whether the change in CR-x9122 is needed.
· Q2: whether a similar change is needed for the second paragraph.

Company views:
	Company
	Comments

	ZTE
	The change in draft CR x9122 is needed. 
For multicast, HARQ feedback can be disabled. The 1 HARQ-ACK information bit for SPS PDSCH is included only when HARQ-ACK is enabled.
In the second paragraph, the UE generate the HARQ-ACK information as described in clause 9.1.2. In clause 9.1.2, the SPS PDSCH with disabled HARQ feedback is skipped. Therefore, only the HARQ-ACK information bits for SPS PDSCH with enabled HARQ feedback are included. Therefore, our understanding is the change in the second paragraph may not be needed. We can hear more views for the second paragraph.

	Samsung
	The CR is not needed as there is the following in Clause 18. However, OK as an alignment CR for possibly better clarity if a majority prefers.
When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI for multicast or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions.

	vivo
	The change in the CR is needed and similar change is needed for the second paragraph.

	LG Electronics
	the change in CR-x9122 is needed

	Qualcomm
	The CR seems not correct for MBS+NTN. If the feedback is disabled based on HARQ-process or G-RNTI/G-CS-RNTI, the feedback will be disabled.

	Nokia, NSB
	Q1: Not sure why the highlighted text does not cover what the CR wants to achieve?
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception based on downlinkHARQ-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 and appends it to the  HARQ-ACK information bits.

Q2: Depends on Q1.




(1-11)Total DAI
	ZTE-CR-x9126
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts are omitted>
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 downlinkHARQ-FeedbackDisabled is provided or PDSCH receptions scheduled by DCI formats associated with G-RNTI for multicast/G-CS-RNTI with disabled HARQ-ACK information, or 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 . 
[bookmark: OLE_LINK13][bookmark: OLE_LINK18]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, 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 downlinkHARQ-FeedbackDisabled is provided or PDSCH receptions scheduled by DCI formats associated with G-RNTI for multicast/G-CS-RNTI with disabled HARQ-ACK information reports as described in clause 18, 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.
<Unchanged parts are omitted>



1.1.8 [bookmark: _Ref147485649]Round-1
FL’s analysis:
Similar to issue 1-10 as in section 2.10, the definition of total DAI should be clarified not counting PDSCH receptions scheduled by DCI formats associated with G-RNTI for multicast/G-CS-RNTI with disabled HARQ-ACK information, so far the current spec only specified the case of PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if downlinkHARQ-FeedbackDisabled is provided.

The change may be ok or could be simplified by generalizing the description for disabled HARQ-ACK. 

Proposal 2.11.1
Please share your views regarding the change in CR-x9126.  
· Q1: whether the change in CR-x9126 is needed.
· Q2: ok with following simplified version for the change?
· excluding PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if downlinkHARQ-FeedbackDisabled is provided


Company views:
	Company
	Comments

	ZTE
	We think the change is needed.
The new added part is copied from the description for counter DAI. To be in line with the description for counter DAI, the 'if part' should be kept. 
‘for multicast’ is added since the G-RNTI can also be applied to broadcast and only the multicast has HARQ feedback.

	Samsung 
	OK with CR-x9126 in principle. 
The text from the CR should be after the “excluding the SPS activation DCI” as that is legacy text from NTN.

	vivo
	A CR is needed. Either the simplified version or the CR is ok.

	LG Electronics
	The change in CR-x9126 is generally needed. Any simplification is also fine.

	Qualcomm
	Can be alignment CR. Also fine with simplified version.

	Nokia, NSB
	CR is needed.  




(1-12)HARQ-ACK reporting mode
	ZTE-CR-x9131
	18	Multicast Broadcast Services
<Unchanged parts are omitted>
A UE can be configured by harq-FeedbackOptionMulticast, for a G-RNTI for multicast or for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI for multicast or with the G-CS-RNTI, according to the first HARQ-ACK reporting mode if higher layer parameter harq-FeedbackOptionMulticast is set to 'ack-nack' or according to the second HARQ-ACK reporting mode if higher layer parameter harq-FeedbackOptionMulticast is set to 'nack-only '. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
<Unchanged parts are omitted>




1.1.9 [bookmark: _Ref147485659]Round-1
FL’s analysis:
From 38.331:
	    harq-FeedbackOptionMulticast-r17       ENUMERATED {ack-nack, nack-only}                           OPTIONAL,   -- Cond HARQFeedback

harq-FeedbackOptionMulticast
Indicates the feedback mode for MBS multicast dynamically scheduled PDSCH or SPS PDSCH.



In addition, from TS38.213 for the definition for the first and the second HARQ-ACK reporting mode:
	For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration.



The draft CR was discussed in the last meeting but not eventually concluded. Companies can express comments or concerns if any.  

Proposal 2.12.1
The draft CR in R1-2309131 is agreed. 

Any comments/concerns?

Company views:
	Company
	Comments

	ZTE
	This is to align the description between TS 38.213 and TS 38.311 since the different terminologies are used. Otherwise, how to determine the HARQ-ACK reporting mode if someone is involved in the discussion.

	Samsung
	OK to include in the alignment CR.

	vivo
	Ok with alignment CR

	LG Electronics
	The CR seems not essential, but no strong view for including it in the alignment CR

	Qualcomm
	We understand the intention is to clarify the meaning of ‘harq-FeedbackOptionMulticast’.
However, this together with this in the spec is confusing. 
If a CR is needed for clarification, we suggest to modify the CR as:

A UE can be configured by harq-FeedbackOptionMulticast, for a G-RNTI for multicast or for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI for multicast or with the G-CS-RNTI, according to the first HARQ-ACK reporting mode if higher layer parameter harq-FeedbackOptionMulticast is set to 'ack-nack' or according to the second HARQ-ACK reporting mode if higher layer parameter harq-FeedbackOptionMulticast is set to 'nack-only ' except when the UE reports more than one HARQ-ACK information bits and the UE is not provided moreThanOneNackOnlyMode.

…
A UE that is indicated the second HARQ-ACK reporting mode, and for the case when the UE reports more than one HARQ-ACK information bits, the UE can be indicated to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode when the UE is not provided moreThanOneNackOnlyMode or, for only one G-RNTI or only one G-CS-RNTI, according to the second HARQ-ACK reporting mode by selecting a PUCCH resource from a set of PUCCH resources for the PUCCH transmission based on the values of the HARQ-ACK information bits as described in Table 18-1 when the UE is provided moreThanOneNackOnlyMode.

	Nokia, NSB
	Ok with alignment CR.





(1-13)PDSCH processing
	DOCOMO-CR-x0021
	[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603][bookmark: _Toc137117141]5.3	UE PDSCH processing procedure time

If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, or µUL is ignored if the PDSCH reception is associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information, and κ is defined in clause 4.1 of [4, TS 38.211]. 
<Unchanged parts omitted>




1.1.10 [bookmark: _Ref147486751]Round-1
FL’s analysis:
The issue comes from the PDSCH processing time also being affected by subcarrier spacing of the PDCCH scheduling the PDSCH, the subcarrier spacing of the scheduled PDSCH and to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided. 
For the case of PDSCH scheduled for multicast with HARQ-ACK disabled, it is unclear how the PDSCH processing time is affected. The issue seems valid. Discussion on the resolution is needed before discussing the CR. 

Proposal 2.13.1
Regarding the PDSCH processing procedure time associated with PDSCH reception with disabled HARQ-ACK for multicast, 
· Alt1: As legacy, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block with disabled HARQ-ACK information
· Alt2: or µUL is ignored if the PDSCH reception is associated with a G-RNTI for multicast or a G-CS-RNTI with disabled HARQ-ACK information


Company views:
	Company
	Comments

	ZTE
	We have some questions for clarification. In our understanding, when the HARQ feedback is disabled, the UE may ignore the PRI and there is no PUCCH resource for the corresponding PDSCH. Then how does the UE determine the first uplink symbol of the PUCCH? 
In addition, if there is PUCCH resource. Whether the UE would transmit the PUCCH or not? Whether the PUCCH resource carries the HARQ-ACK information? 
At the beginning of 5.3 it states that ' PUCCH which carries the HARQ-ACK information'. If the PUCCH does not carry HARQ-ACK information bits when HARQ is disabled, it is clear the description in 5.3 cannot be applied.

	Samsung
	OK in principle to clarify the PUCCH is not considered in the Tproc,1 calculation. Similar to ZTE’s comment, there will have to be a rewording (possibly a short new paragraph to avoid modifying current text) to avoid inconsistencies in the descriptions.  

	vivo
	We prefer alt 1 to have unified solution as NTN. 

	Qualcomm
	Currently, PUCCH resource is not used for MBS without feedback, which is different from NTN in R17.
Separate clarification for MBS without using PUCCH may be needed.

	Nokia, NSB
	Agree with ZTE and Samsung.





[bookmark: _Ref71620620][bookmark: _Ref124589665][bookmark: _Ref124671424]
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