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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. 
[114-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 ‘maxNrofCodeWords”
	vivo-CR-x6724
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and applying the maxNrofCodeWordsScheduledByDCI configured in PDSCH-config and  and applying the maxNrofCodeWordsScheduledByDCI configured in PDSCH-configMulticast 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 not provided fdmed-ReceptionMulticast, the UE generates a Type-1 HARQ-ACK codebook by applying the maximum value of maxNrofCodeWordsScheduledByDCI configured in PDSCH-config and in PDSCH-configMulticast if configured; otherwise, by applying maxNrofCodeWordsScheduledByDCI configured in PDSCH-config the in the following pseudo-code.
If timeDomainHARQ-BundlingType1 is provided

9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs for multicast or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI for multicast or per G-CS-RNTI  with applying maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast except the procedures for SPS PDSCHs and applies the procedures in this clause with applying maxNrofCodeWordsScheduledByDCI configured in pdsch-Config for unicast DCI formats excluding the unicast DCI format activating SPS PDSCH receptions, and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats excluding the unicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values excluding the multicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for unicast and multicast SPS PDSCH receptions with applying the maximum value of maxNrofCodeWordsScheduledByDCI configured in PDSCH-config and in PDSCH-configMulticast if configured; otherwise, by applying maxNrofCodeWordsScheduledByDCI configured in PDSCH-config. 
[bookmark: _Toc137056395]9.1.4	Type-3 HARQ-ACK codebook determination 
Set  to the maximum parameter value configured in PDSCH-config and in PDSCH-configMulticast if configured; otherwise, to the value of maxNrofCodeWordsScheduledByDCI configured in PDSCH-config for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set .


	ZTE-CR-x6975
	[bookmark: _Toc29899136][bookmark: _Toc45699191][bookmark: _Toc26719404][bookmark: _Toc12021467][bookmark: _Toc29899554][bookmark: _Toc20311579][bookmark: _Toc137056386][bookmark: _Toc29894837][bookmark: _Toc36498165][bookmark: _Toc29917291]9.1	HARQ-ACK codebook determination
<Unchanged parts are omitted>
If a UE is not provided PDSCH-CodeBlockGroupTransmission, the UE generates one HARQ-ACK information bit per transport block. 
If the UE is configured to monitor PDCCH for multicast DCI formats in an MBS frequency resource within a DL BWP for a serving cell, the UE does not expect to be provided with different values of maxNrofCodeWordsScheduledByDCI configured in PDSCH-Config for the DL BWP and in pdsch-ConfigMulticast for the MBS frequency resource. 
For a HARQ-ACK information bit, a UE generates a positive acknowledgement (ACK) if the UE detects a DCI format that provides a SPS PDSCH release or detects a DCI format that does not schedule PDSCH reception and indicates a TCI state update or correctly decodes a transport block, and generates a negative acknowledgement (NACK) if the UE does not correctly decode the transport block. A HARQ-ACK information bit value of 0 represents a NACK while a HARQ-ACK information bit value of 1 represents an ACK.
<Unchanged parts are omitted>


	CATT-Dis-x7044,
CATT-CR-x7045-1/2
	Proposal 1: For different case of Type 1 CB, using following schemes to determine HARQ-ACK information codebook of both of unicast and multicast  
· For Type-1 TDM-ed mode1:
· the max of {maxNrofCodeWordsScheduledByDCI for unicast, maxNrofCodeWordsScheduledByDCI for multicast} for the first  set,
· maxNrofCodeWordsScheduledByDCI for unicast for the second  set, 
· maxNrofCodeWordsScheduledByDCI for multicast for the third  set
· For Type-1 TDM-ed mode2:
· the max of {maxNrofCodeWordsScheduledByDCI for unicast, maxNrofCodeWordsScheduledByDCI for multicast}
· For Type-1 FDM-ed: 
· taking maxNrofCodeWordsScheduledByDCI separately from unicast for unicast sub-codebook and from multicast for multicast sub-codebook
Proposal 2: For Type 2 HARQ-ACK codebook, maxNrofCodeWordsScheduledByDCI in PDSCH-config and in PDSCH-configMulticast are applied to Type-1 HARQ-ACK codebook for unicast and multicast separately. 
Proposal 3: For Type-3 HARQ-ACK codebook generation, the maximum value of maxNrofCodeWordsScheduledByDCI configured in PDSCH-config and in PDSCH-configMulticast is set as the value of .

Draft CR
- Option 1: the statement is added separately in each section of Type-1/Type-2/Type 3 procedure
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168][bookmark: _Toc45699194][bookmark: _Toc122000449]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:
<Unchanged Text Omitted>
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   with applying the maxNrofCodeWordsScheduledByDCI configured in PDSCH-config and by setting  with applying the maxNrofCodeWordsScheduledByDCI configured in PDSCH-configMulticast 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 , and for the corresponding maxNrofCodeWordsScheduledByDCI is  maximum value of configured in PDSCH-config and PDSCH-configMulticast,   configured in PDSCH-config, configured in  PDSCH-configMulticast,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 type1-Codebook-Generation-Mode = 'mode1' and is not provided fdmed-ReceptionMulticast, the UE generates a Type-1 HARQ-ACK codebook by applying the maximum value of maxNrofCodeWordsScheduledByDCI configured in PDSCH-config and in 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 
<Unchanged Text Omitted>
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs for multicast or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI for multicast or per G-CS-RNTI except that DL BWP is replaced by DL CFR except the procedures for SPS PDSCHs and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats excluding the unicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values excluding the multicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for unicast and multicast SPS PDSCH receptions. 
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions, or having associated HARQ-ACK information without scheduling PDSCH reception, on an active DL BWP of a serving cell , as described in clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on
-	PDSCH-to-HARQ_feedback timing indicator field values, or a dl-DataToUL-ACK, dl-DataToUL-ACK-r16 or dl-DataToUL-ACK-DCI-1-2 or dl-DataToUL-ACK-r17 or dl-DataToUL-ACK-DCI-1-2-r17 value if the PDSCH-to-HARQ_feedback timing indicator field is not present in a DCI format, for PUCCH transmission with HARQ-ACK information in slot , as described in clause 9.2.3, in response to PDSCH receptions, or in response to a DCI format having associated HARQ-ACK information without scheduling PDSCH reception
-	slot offsets  [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions and by pdsch-AggregationFactor, or pdsch-AggregationFactor-r16, or repetitionNumber, when provided.
<Unchanged Text Omitted>
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174][bookmark: _Toc45699200][bookmark: _Toc122000455]9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-EnhType3ToAddModList and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes an enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-EnhType3Index, the UE determines a size of a set of indicated serving cells  and a size of a set of indicated numbers of HARQ processes  for each indicated serving cell and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-EnhType3ToAddModList corresponding to the pdsch-HARQ-ACK-EnhType3Index value. If the DCI format does not include the enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-EnhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set  . When applicable, set  to 
If UE is configured by parameter maxNrofCodeWordsScheduledByDCI with reception of two transport blocks in PDSCH-config or PDSCH-configMulticast for serving cell , the  following procedure of parameter maxNrofCodeWordsScheduledByDCI is 2, else the maxNrofCodeWordsScheduledByDCI is 1.
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-EnhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-EnhType3NDI is provided; else set 
<Unchanged Text Omitted>

Option 2: the generic statement is added in section 9.1 of [1]

[bookmark: _Toc130394872]9.1	HARQ-ACK codebook determination
<Unchanged Text Omitted>
For a HARQ-ACK information bit, a UE generates a positive acknowledgement (ACK) if the UE detects a DCI format that provides a SPS PDSCH release or detects a DCI format that does not schedule PDSCH reception and indicates a TCI state update or correctly decodes a transport block, and generates a negative acknowledgement (NACK) if the UE does not correctly decode the transport block. A HARQ-ACK information bit value of 0 represents a NACK while a HARQ-ACK information bit value of 1 represents an ACK.
In the following, if the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and if maxNrofCodeWordsScheduledByDCI is configured in PDSCH-configMulticast,, maxNrofCodeWordsScheduledByDCI refer to maximum maxNrofCodeWordsScheduledByDCI of configured in PDSCH-config and PDSCH-configMulticast
· If the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for both unicast and multicast HARQ-ACK codebook, and is not provided type1-Codebook-Generation-Mode = 'mode1' and is not provided fdmed-ReceptionMulticast, or is provided type1-Codebook-Generation-Mode = 'mode1' , for , if any, generate HARQ-ACK information.
· If Type-3 HARQ-ACK codebook transmission is triggered and for the codebook  determination
else, the HAQ-ACK codebook determination for unicast or multicast can use maxNrofCodeWordsScheduledByDCI configured in PDSCH-config or PDSCH-configMulticast respectively.
In the following, the CRC for a DCI format is scrambled with a C-RNTI, an MCS-C-RNTI, or a CS-RNTI, or a G-RNTI, or a G-CS-RNTI.
<Unchanged Text Omitted>


	Huawei-CR-x8134
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
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.
< Unchanged parts are omitted >
If a UE is provided 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, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell.
If maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block or a SPS PDSCH release or a TCI state update, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. If a UE is provided fdmed-ReceptionMulticast or  type1-Codebook-Generation-Mode, the UE generates a Type-1 HARQ-ACK codebook applying the higher layer parameter value of maxNrofCodeWordsScheduledByDCI provided by PDSCH-Config.
A UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set  defines a total number  of occasions for PDSCH reception or SPS PDSCH release or TCI state update for serving cell  corresponding to the HARQ-ACK information bits.
< Unchanged parts are omitted >
· 9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-EnhType3ToAddModList and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes an enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-EnhType3Index, the UE determines a size of a set of indicated serving cells  and a size of a set of indicated HARQ process numbers  for each indicated serving cell and each indicated HARQ process number from the entry in pdsch-HARQ-ACK-EnhType3ToAddModList corresponding to the pdsch-HARQ-ACK-EnhType3Index value. Each bit from MSB to LSB provided by perCC corresponds to a serving cell in ascending order of serving cell index, where value ‘1’ or value ‘0’ indicate HARQ-ACK for the corresponding serving cell is included or not included in the Type 3 HARQ-ACK codebook, respectively. Each bit string provided by perHARQ corresponds to a serving cell in ascending order of serving cell index, and each bit from MSB to LSB within a bit string corresponds to a HARQ process number on a corresponding serving cell in ascending order of HARQ process number, where value ‘1’ or value ‘0’ indicate HARQ-ACK for the corresponding HARQ process number on the corresponding serving cell is included or not included in the Type 3 HARQ-ACK codebook, respectively. If the DCI format does not include the enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-EnhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to .
Set  to the value of nrofHARQ-ProcessesForPDSCH or nrofHARQ-ProcessesForPDSCH-v1700 for serving cell , if provided; else, set  . When applicable, set  to .
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set . If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs for multicast or G-CS-RNTIs, the UE generates a Type-3 HARQ-ACK codebook applying the higher layer parameter value of maxNrofCodeWordsScheduledByDCI provided by PDSCH-Config.
< Unchanged parts are omitted >


	Ericsson-CR-x8174
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
-----------unchanged text ommited----------- 
the UE generates a Type-1 HARQ-ACK codebook for the set  and the set  of serving cells separately by setting  and uses maxNrofCodeWordsScheduledByDCI  provided by PDSCH-config for unicast, and  and uses maxNrofCodeWordsScheduledByDCI  provided by PDSCH-configMulticast for multicast, respectively, 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 , using the maximum value between maxNrofCodeWordsScheduledByDCI  provided by PDSCH-config  and maxNrofCodeWordsScheduledByDCI  provided by PDSCH-configMulticast for the first  set, maxNrofCodeWordsScheduledByDCI  provided by PDSCH-config for  the second  set, maxNrofCodeWordsScheduledByDCI  provided by PDSCH-configMulticast for the third  set, 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.
[bookmark: _Toc12021471][bookmark: _Toc20311583][bookmark: _Toc26719408][bookmark: _Toc29894841][bookmark: _Toc29899140][bookmark: _Toc29899558][bookmark: _Toc29917295][bookmark: _Toc36498169][bookmark: _Toc45699195] -----------unchanged text ommited----------- 
9.1.4	Type-3 HARQ-ACK codebook determination 
-----------unchanged text ommited-----------
Set  to the value of maxNrofCodeWordsScheduledByDCI,  provided by PDCCH-config or the maximum of maxNrofCodeWordsScheduledByDCI  provided in PDCCH-config and maxNrofCodeWordsScheduledByDCI  provided in PDCCH-configMulticast if PDCCH-configMulticast is configured, for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set .
 
  -----------unchanged text ommited-----------



[bookmark: _Ref132043389]Round-1 (CLOSED)
FL’s analysis:
The parameter maxNrofCodeWordsScheduledByDCI can be independently configured for unicast and multicast. When generating Type-1/2/3 HARQ-ACK codebook for multiplexing HARQ-ACK information for unicast and multicast, which value of maxNrofCodeWordsScheduledByDCI should be taken is the issue intended to be addressed:
The possible resolutions discussed and concluded from the last meeting include:
· Opt1: take the optimized solution,
· For Type-1 FDM and Type-2: Applying the individually configured value for unicast and multicast, respectively. 
· For Type-1 TDM mode2 (union) and Type-3: taking the maximum value of max between unicast and multicast.
· For Type-1 FDM mode1 (intersection): taking the maximum value of max between unicast and multicast for , and taking max of unicast and multicast separately for  and 
· Opt2: take a simpler solution (with more HARQ-ACK overhead, in general) of using the maximum of maxNrofCodeWordsScheduledByDCI, or
· Opt3: have a “UE expects spatial bundling” statement
· Opt4: UE does not expect to be configured with different maxCodeBlockGroupsPerTransportBlock for unicast and for multicast. 
· Opt5: NW ensures a proper configuration that the value configured for multicast is not larger than the value configured for multicast. 
The situation for this meeting based on the submitted tdocs (5 CRs in total): 
Opt1: vivo (max for all TDM modes), CATT (2 versions), Ericsson 
Opt4: ZTE
Opt5: Huawei
Relatively slight majority supports option1, where vivo view is not differentiating the two TDM multiplexing modes, i.e., using the max values and CATT provided two CR versions.  Opt1 and the CR from vivo can be the starting point per FL’s assessment for more discussion. Companies can share the different views if any. 

Proposal 2.1.1
Offline first. 
Suggest taking vivo-CR-x6724 or  Huawei-CR-x8134 as the starting point. 

Comments to FL’s suggestion can also be shared first.

Company views:
	Company
	Comments

	CATT
	We prefer to take the optimal solution, opt1. Since it can minimize the Type-1 CB and Type-2 CB while network can configure the value of maxCodeBlockGroupsPerTransportBlock for unicast and for multicast more flexibility. 

	Samsung
	OK to discuss offline.
Opt2 is equivalent to Opt4 or Opt5 in terms of HARQ-ACK payload and then Opt4 or Opt5 would be preferable. 
Opt3 would result to some unicast throughput loss and needs to apply for all unicast with maxNrofCodeWordsScheduledByDCI = 2.
Opt1 is optimal but it is not an essential correction – it only somewhat reduces HARQ-ACK payload for specific cases and such reduction would typically be less than if the UE had one more configured cell for unicast. 

	Nokia
	Ok to agree on the optimized solution Opt-1.
If companies prefer simpler solution, we are also ok to support Opt-2.
Opt-3 is still not clear to us.
Perhaps there is a problem in wording of Opt5: “… configured for multicast is not larger than the value configured for multicast.”? 

	Qualcomm
	Ok with Opt1 or Opt5, but Opt5 may still need to clarify it ‘based on unicast’ in the spec.

	ZTE
	At this stage, we think a simple solution should be adopted to resolve the issue. The network can always configure the same number of codewords for multicast and unicast. This is applied to both Type-1 codebook and Type-3 codebook.



[bookmark: _Ref143637910]Round-2(CLOSED)
There are two versions for further down-selection:
V1 is based on CATT/vivo’s draft CR. V2 is based on Huawei’s draft CR with update. 


Proposal 2.1.2
The moderator draft CR for issue 1-1 in v1 (to be R1-2308273) is endorsed. 

Company views:
	Company
	Comments

	vivo
	Regarding the SPS PDSCH part commented by ZTE online. I check the current spec. it seems that for SPS PDSCH, only one TB is supported. For example, the followings are captured in 213. At least for HARQ-ACK feedback, it is clear that UE only transmits one 1bit HARQ-ACK information for a SPS PDSCH regardless maxNrofCodeWords is 1 or 2, based on the current spec. Thus, the change for the SPS PDSCH part for type 2 CB can be removed. If possible, vivo want to cosource the CR.
[image: ]
[image: ]

	
	



[bookmark: _Ref143813240]Round-3
Based on the version discussed online, one general sentence is added in 9.1 for the case of the maxNrofCodeWordsScheduledByDCI not provided, the value equals 1. Updated version in 1-1_v1-v002_Mod.

Proposal 2.1.3
The moderator draft CR for issue 1_1_v1-v002_Mod (to be R1-2308617) is endorsed. 

Company views:
	Company
	Comments

	ZTE
	For the following yellow part, we are not sure why unicast DCI format scheduling PDSCH receptions is excluded. I guess it is 'unicast DCI format scheduling activating SPS PDSCH receptions'. If yes, we suggest using the same wording as unicast as highlighted in red.
If a UE is configured to monitor PDCCH for multicast DCI formats with CRC scrambled by one or more G-RNTIs for multicast or G-CS-RNTIs that the UE generates a Type-2 HARQ-ACK codebook, the UE separately applies the procedures in this clause per G-RNTI for multicast or per G-CS-RNTI using maxNrofCodeWordsScheduledByDCI in pdsch-ConfigMulticast except the procedures for SPS PDSCHs and applies the procedures in this clause using maxNrofCodeWordsScheduledByDCI provided in pdsch-Config for unicast DCI formats excluding the unicast DCI format scheduling PDSCH receptions, and determines the Type-2 HARQ-ACK codebook by concatenating the Type-2 HARQ-ACK codebook for unicast DCI formats excluding the unicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-RNTI values, followed by the HARQ-ACK codebooks for the multicast DCI formats in ascending order of the corresponding G-CS-RNTI values excluding the multicast DCI format activating SPS PDSCH receptions, followed by the HARQ-ACK codebooks for unicast and multicast SPS PDSCH receptions. 


	
	




[bookmark: _Ref132045365](1-2)Type-2 CB on PUSCH
	CATT-Dis-x7048,
CATT-CR-x7049,
	Proposal 1: Both of unicast SPS PDSCH and multicast SPS PDSCH should be considered for the determination of HARQ-ACK CB multiplexed in PUSCH when UL DAI for unicast is 4.
Proposal  2：When the UE is configured to with more than one G-RNTI or G-CS-RNTI for multicast and UL DAI for multicast is 4, the UE determine whether multiplexing HARQ information in PUSCH for per G-RNTI/G-CS-RNTI. 
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 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 for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
If a UE is configured to monitor PDCCH for multicast with one or more G-RNTI for multicast or G-CS-RNTI ,the UE separately applies following  procedures per G-RNTI for multicast or per G-CS-RNT
· If a UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field for multicast PDSCH receptions with value  and the UE has not received any PDCCH within the monitoring occasions for a multicast DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH receptions on any serving cell , to multiplex in the PUSCH as described in clause 9.1.3.1, the UE does not multiplex multicast HARQ-ACK information associated with a multicast DCI format in the PUSCH transmission.




0. [bookmark: _Ref132045451]Round-1(CLOSED)
FL’s analysis:
	From the proponent’s discussion paper in x7048:
For Rel-17 multicast, Type-2 HARQ-ACK codebook is supported. When the UE is scheduled by a DCI format 0_1 with DAI field and is configured with Type-2 HARQ-ACK codebook for unicast/multicast transmission, the UE shall determine whether to multiplex Type-2 HARQ-ACK codebook of unicast/multicast on PUSCH
Issue 1：Whether multicast SPS PDSCH reception should be considered for the determination of HARQ-ACK CB multiplexed in PUSCH when UL DAI for unicast is 4?
For HARQ-ACK information for SPS PDSCH reception, if both multicast and unicast SPS PDSCH are configured for UE, the HARQ-ACK information bits in response to SPS PDSCH are generated and ordered according to index of SPS configuration as described in 9.1.2 of [1]. That means the HARQ-ACK information for SPS PDSCH includes both unicast and multicast SPS PDSCH. However, in current spec, when UL DAI for unicast is 4 and the UE does not receive any PDCCH for a unicast DCI formats generated/associated HARQ-ACK information, and does not receive any unicast SPS PDSCH reception, then the UE doesn’t multiplex unicast HARQ-ACK CB in PUSCH. In another word, when UL DAI for unicast is 4, only unicast SPS PDSCH reception is taken into consideration and multicast SPS PDSCH reception is missed for determination of HARQ-ACK information multiplexed in PUSCH. Therefore, we suggest considering both of unicast SPS PDSCH and multicast SPS PDSCH for the determination of HARQ-ACK CB multiplexed in PUSCH when UL DAI for unicast is 4.
Proposal 1: Both of unicast SPS PDSCH and multicast SPS PDSCH should be considered for the determination of HARQ-ACK CB multiplexed in PUSCH when UL DAI for unicast is 4.
Issue 2：Whether the determination of HARQ information for multicast DCI format is per G-RNTI? 
For Type-2 HARQ-ACK codebook for multicast DCI formats, the UE generates sub-codebooks for each G-RNTI or G-CS-RNTI separately. When the UE is configured to with more than one G-RNTI or G-CS-RNTI for multicast and UL DAI for multicast is 4, how to use a determine multicast HARQ-ACK information multiplexed in PUSCH for each G-RNTI or G-CS-RNTI? There are two understandings according to current spec.
· Understanding 1： The determination of multicast HARQ-ACK information multiplexed in PUSCH is based on multicast DCI format scheduling of per G-RNTI/G-CS-RNTI.
· Understanding 2： The determination of multicast HARQ-ACK information multiplexed in PUSCH is based on multicast DCI format scheduling any one of  all G-RNTIs/G-CS-RNTIs  
Taking the below example for further explaining two different understandings, the UE is configured with two G-RNTI and one G-CS-RNTI, and the UL DAI for multicast is 4, when the UE has receives a multicast DCI format with G-RNTI-1 scheduling 1 TB, and hasn’t receive any multicast DCI format with G-RNTI-2 or with G-CS-RNTI.  According to the understanding 1, since the UE determine whether multiplexing the HARQ-ACK information in PUSCH is based on per G-RNTI/G-CS-RNTI, the UE only requires to generate sub-codebooks for G-RNTI-1 and multiple it in the PUSCH. In this case, the HARQ-ACK CB multiplexed in PUSCH is 4 bits. However, according to understanding 2, the UE requires to generate sub-codebooks for G-RNTI-1, G-RNTI-2 and G-CS-RNTI, which will generate 12 bits for HARQ-ACK CB. 
Table 1-Determination on HARQ information bits with 
	
	G-RNTI-1
	G-RNTI-2
	G-CS-RNTI
	Note

	Multicast  scheduling 
	 1 TB
	0 TB(s)
	0
	Only one TB is scheduled 

	HARQ information bits (Understanding 1)
	4 bits
	0 bits
	0 bits
	Total bits is 4

	HARQ information bits(Understanding 2)
	4 bits
	4 bits
	4 bits
	Total bits is 12


Since the understanding-1 can reduce overhead of Type-2 HARQ-ACK codebook, we suggest to follow understanding 1 for determination of multicast HARQ-ACK information multiplexed in PUSCH
Proposal  2：When the UE is configured to with more than one G-RNTI or G-CS-RNTI for multicast and UL DAI for multicast is 4, the UE determine whether multiplexing HARQ information in PUSCH for per G-RNTI/G-CS-RNTI. 



FL’s analysis/view: 
The following paragraph added for multicast does not consider the case of HARQ-ACK information in response to a SPS PDSCH reception which is covered for the case for unicast. 
· If a UE is scheduled for a PUSCH transmission by DCI format that includes a DAI field for multicast PDSCH receptions with value  and the UE has not received any PDCCH within the monitoring occasions for a multicast DCI format scheduling PDSCH reception providing a transport block with enabled HARQ-ACK information or having associated HARQ-ACK information without scheduling PDSCH receptions on any serving cell , to multiplex in the PUSCH as described in clause 9.1.3.1, the UE does not multiplex multicast HARQ-ACK information associated with a multicast DCI format in the PUSCH transmission.
Moreover, the HARQ-ACK for SPS in Type-2 codebook does not differentiate unicast or multicast but generated according to the SPS index. Hence, the first part of changes seems valid. 

Secondly, regarding UL-DAI:
Agreement
For the 2-bit UL-DAI for multicast indicating the total number of Type-2 HARQ-ACK bits multiplexed in PUSCH, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI and concatenates all the sub-codebooks in the ascending order of G-RNTI value. 
· If the 2-bit UL-DAI field for multicast has the value of  and the UE has not received any PDCCH within the monitoring occasions with DCI format 4_1/4_2, the UE does not multiplex HARQ-ACK information for multicast feedback in the PUSCH transmission.

As agreed, UE generates the Type-2 HARQ-ACK sub-codebook for each G-RNTI per the UL-DAI. For the case of , whether UE checking the reception of dynamic or SPS PDSCH is per G-RNTI or across all G-RNTIs might be worth being clarified. 


Proposal 2.2.1
Offline first. 
Suggest taking x7049 as the starting point:
· Accept the first two parts of changes.
· Regarding interpretation of , discuss whether applying it per G-RNTI/G-CS-RNTI or across all G-RNTI/G-CS-RNTIs.

Comments to FL’s suggestion can also be shared first. 

Company views:
	Company
	Comments

	CATT
	According to the current spec, when the UL DAI for multicast is 4 and the UE doesn’t monitor multicast PDCCH, the UE will not multiplex multicast Type-2 CB on PUSCH. However, for the determination of Type-2 CB multiplexed on PUSCH, the case of multicast SPS PDSCH reception was missed. As FL’s analysis, Type-2 CB for SPS PDSCH doesn’t differential multicast or unicast but only generate HARQ-ACK bit according to the configured SPS index for both of unicast and multicast. Thus, we suggest to describe the case of multicast SPS PDSCH reception together with unicast SPS PDSCH reception for the determination of type-2 CB for SPS PDSCH multiplexed on PUSCH.
For the second issue, if the UE can check the PDCCH reception per G-RNTI or G-CS-RNTI when UL DAI is 4, the UE will determine whether generate Type-2 sub-codebook per G-RNTI or per G-CS-RNTI. This is also in line with Type-2 CB generation principle, whether to generate HARQ-ACK information for a G-RNTI or G-CS-RNTI  is determined according to whether to monitor corresponding PDCCH. 

	Samsung
	We do not support x7049.
The first change is not necessary as the following is captured in 9.3.1.2. SPS PDSCH is included in the codebook regardless of whether it is only for unicast or only for multicast (or for both).
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions, or providing a DCI format having associated HARQ-ACK information without scheduling a PDSCH reception, on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.

The second change is also unnecessary the specifications are clear.
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.

	Nokia
	Ok to discuss offline.
Regarding first issue, we believe that a clarification can be added to indicate UL-DAI for unicast does not disable SPS HARQ feedback for multicast. Even the highlighted part of Samsung does not seem to clarify the issue.
Regarding second issue, UL DAI applies to all G-RNTIs, including UL-DAI = 4 disabling the multiplexing for all, which seems to be covered as highlighted by Samsung.

	Qualcomm
	UL DAI for Type2 CB is per GNRI. At least no additional CR for second issue.
For first issue, we are open for discussion.  

	LG Electronics
	For the second issue, we agree with Samsung and Qualcomm that UL DAI is applied per G-RNTI.

	ZTE
	For the first two parts of the changes, we think it it reasonable since the HARQ-ACK for SPS is jointly generated for multicast and unicast. Thus, both unicast and multicast should be considered.
For the interpretation of V-TDAI, our understanding is that it is applied per G-RNTI/G-CS-RNTI since we have only one value and the Type-2 codebook is generated per G-RNTI/G-CS-RNTI as agreed.



[bookmark: _Ref143636895]Round-2(CLOSED)
After more offline clarification. The proponent’s draft CR is simplified by just clarifying that for the case of , when UE does not have HARQ-ACK information in response to a multicast SPS PDSCH reception, UE does not multiplex the HARQ-ACK on PUSCH. 


Proposal 2.2.2
The moderator draft CR for issue 1-2 (to be R1-2308274) is endorsed. 

Company views:
	Company
	Comments

	
	

	
	



[bookmark: _Ref143720210]Round-3 (CLOSED)

The suggested changes based on the offline discussion would be like as follows:

[bookmark: _Hlk143637229][bookmark: _Hlk143637360]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 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 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 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 for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.

Proposal 2.2.3
The moderator draft CR for issue 1-2_v001_Mod (to be R1-230xxxx) is endorsed. 

Company views:
	Company
	Comments

	
	

	
	



[bookmark: _Ref143813781]Round-4


Proposal 2.2.4
[bookmark: _GoBack]The moderator draft CR for issue 1-2_v002_Mod (to be R1-2308618) is endorsed for alignment. 

Company views:
	Company
	Comments

	ZTE
	Support.

	
	




[bookmark: _Ref132048790](1-3) K1 timing for DCI 1_0 or 4_1/4_2
	vivo-CR-x6725
	[bookmark: _Toc130394875]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
[bookmark: _Hlk142059410]-	If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell 
-	if the UE is provided fdmed-ReceptionMulticast,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}
-	if the UE is not provided dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, for multicast 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}
-	else if the UE is not provided type1-Codebook-GenerationMode = 'mode1',  is additionally provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-MulticastDCI-Format4-1,  is additionally provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
-	if the UE is not provided dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2,  is additionally provided by dl-DataToUL-ACK-ForDCI Format4-1, if provided; otherwise, by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}
-	else if the UE is provided type1-Codebook-GenerationMode = 'mode1', the UE
-	determines a first  set as , where  is a set of slot timing values for the multicast DCI formats, a second  set as , and a third  set as 
< Unchanged parts are omitted >
A UE does not expect to detect a DCI format switching a DL BWP within  symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where  is defined in clause 9.2.3. 
If a UE is provided 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 in the PUCCH-config/PUCCH-configurationList for unicast PDSCH receptions, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell.
< Unchanged parts are omitted >


	ZTE-CR-x6978
	[bookmark: _Toc137056389]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts are omitted>
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,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if configured; otherwise, from pucch-Config/pucch-ConfigurationList or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 if configured; otherwise, from pucch-Config/pucch-ConfigurationList or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}
-	else if the UE is not provided type1CodebookGenerationMode = 'mode1',  is additionally provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if configured; otherwise, from pucch-Config/pucch-ConfigurationList or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-MulticastDCI-Format4-1,  is additionally provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 if configured; otherwise, from pucch-Config/pucch-ConfigurationList or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
-	else if the UE is provided type1CodebookGenerationMode = 'mode1', the UE
-	determines a first  set as , where  is a set of slot timing values for the multicast DCI formats provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if configured; otherwise, from pucch-Config/pucch-ConfigurationList and dl-DataToUL-ACK-MulticastDCI-Format4-1, a second  set as , and a third  set as 
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 if configured; otherwise, from pucch-Config/pucch-ConfigurationList and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}
<Unchanged parts are omitted>

[bookmark: _Toc12021478][bookmark: _Toc29899567][bookmark: _Toc45699204][bookmark: _Toc20311590][bookmark: _Toc29899149][bookmark: _Toc26719415][bookmark: _Toc36498178][bookmark: _Toc29894850][bookmark: _Toc137056400][bookmark: _Toc29917304][bookmark: _Ref500241945]9.2.3	UE procedure for reporting HARQ-ACK
<Unchanged parts are omitted>
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-v1700 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDCI-Format4-1 or, if dl-DataToUL-ACK-MulticastDCI-Format4-1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if configured, or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if configured; otherwise, from pucch-Config/pucch-ConfigurationList.
<Unchanged parts are omitted>


	ZTE-CR-x6979
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged parts are omitted>
If a UE is provided 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, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell for unicast.
<Unchanged parts are omitted>


	CATT-Dis-x7042
CATT-CR-x7043

	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
<Unchanged Text Omitted>
If a UE is provided 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, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell.
If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell  and is provided fdmed-ReceptionMulticast or is provided type1-Codebook-GenerationMode = 'mode1', the set of slot timing values provided by refers to  set configured for unicast DCI formats; otherwise, the the set of slot timing values provided by refers to the union of  set of configured for unicast DCI formats and configured for multicast DCI formats.
<Unchanged Text Omitted>



	Huawei-CR-x8135
	9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
A UE does not expect to detect a DCI format switching a DL BWP within  symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where  is defined in clause 9.2.3. 
If a UE is provided 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 from pucch-Config or pucch-ConfigurationList-r16, or the UE is additionally provided dl-DataToUL-ACK from pucch-ConfigMulticast1-r17 or pucch-ConfigurationListMulticast1-r17 or pucch-ConfigMulticast2-r17 or pucch-ConfigurationListMulticast2-r17, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell determined from 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 from pucch-Config or pucch-ConfigurationList-r16; the UE does not expect to be indicated by DCI format 4_1 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission  if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1, and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell determined from dl-DataToUL-ACK from pucch-ConfigMulticast1-r17 or pucch-ConfigurationListMulticast1-r17 or pucch-ConfigMulticast2-r17 or pucch-ConfigurationListMulticast2-r17.
< Unchanged parts are omitted >


	Ericsson-CR-x8175
	[bookmark: _Ref494282908]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
 
  -----------unchanged text ommited-----------
A UE does not expect to detect a DCI format switching a DL BWP within  symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where  is defined in clause 9.2.3. 
If a UE is provided 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, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for unicast for the active DL BWP of a corresponding serving cell.
If a UE is configured with multicast, and UE is not provided fdmed-ReceptionMulticast and is not provided   type1CodebookGenerationMode = 'mode1', and a UE is provided 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, and if the UE is provided dl-DataToUL-ACK-MulticastDCI-Format4-1, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell.





0. [bookmark: _Ref132048460]Round-1(CLOSED)
FL’s analysis:
vivo-CR-x6725/ZTE-CR-x6978: 
· K1, i.e., dl-DataToUL-ACK is configured in PUCCH-Config. If UE is not additionally provided PUCCH-config for multicast, the configuration for unicast applies as agreed. In addition, when UE is provided Type-1 HARQ-ACK codebook, UE does not expect to be provide the second HARQ-ACK reporting mode (i.e., NACK-only) as agreed. The changes in the draft CR-x6978 seems valid. 
· Moreover, regarding a second  set as , and a third  set as , it is unclear what the expressions really means. It would be better to clarify that  means the k1 for unicast precluded by   and  means the k1 set for multicast precluded by .
ZTE-CR-x6979/ CATT-CR-x7043/ Huawei-CR-x8135/ Ericsson-CR-x8175
· If UE is provided fdmed-ReceptionMulticast or type1CodebookGenerationMode = 'mode1', the k1 for unicast or for DCI format 1_0 does not include the k1 configured for multicast. 
· If UE is provided type1CodebookGenerationMode = 'mode2', the k1 set is the union of k1 for unicast and the k1 for multicast, then the precluded k1 value for scheduling DCI format 1_0 should consider the k1 timing configured for multicast and the precluded k1 value for scheduling DCI format 4_1 should consider the k1 timing configured for unicast as well. 
· A merged CR based on x7043/ x8135 can be considered. 

Offline discussion is needed before proposing a moderator CR. 

Proposal 2.3.1
Offline first. 
Taking the following suggestion:
-> Taking the changes from ZTE-CR-x6978. Additionally, clarify that  means the k1 for unicast precluded by   and  means the k1 set for multicast precluded by .
-> a merged part from x7043/ x8135 with refinement TBD.

Comments to FL’s suggestion can also be shared first. 

Company views:
	Company
	Comments

	CATT
	There is no need to consider precluded K1 value for DCI format 4_1. Since the K1 set for Type-1 CB has taken the K1 set for DCI format 4_1 into account and have corresponding HARQ-ACK bit for all K1 of DCI format 4_1 for both case of configured K1 set for DCI format 4_1 and not configured K1 set for DCI format 4_1 as below. 
-	If the UE is configured to monitor PDCCH for multicast DCI formats for serving cell 
-	if the UE is provided fdmed-ReceptionMulticast,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1,  is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}

	vivo
	vivo-CR-x6725/ZTE-CR-x6978:
dl-DataToUL-ACK is configured in PUCCH-Config. If UE is not additionally provided PUCCH-config for multicast, the configuration for unicast applies as agreed. But it is possible that DCI format 4_2 is not configured(only DCI 4_1 is configured for multicast), if so, dl-DataToUL-ACK should not be considered when determing K1 for multicast. So, we need to consider the following cases separately,
· If the UE is configured to monitor PDCCH for DCI format 4_2;
· If the UE is not configured to monitor PDCCH for DCI format 4_2;
ZTE-CR-x6979/ CATT-CR-x7043/ Huawei-CR-x8135/ Ericsson-CR-x8175
We think  for the active DL BWP of a corresponding serving cell is clearly defined in previous description no matter which case is configured. Based on current spec,  associated with the active UL BWP is defined as:
· FDM: K1 [for unicast], k1 for multicast is also defined
· Not mode 1: union K1 [for unicast] and k1 for multicast
· Mode 1: K1 [for unicast]

Where, K1 [for unicast] is used for convenience, and it denotes  K1 determined when the UE is not configured to monitor PDCCH for multicast DCI formats for serving cell.
For the following change, if ‘ for unicast ’ is not added, there is no problem and ambigulity. Of course, indication of K1 in DCI 1_0 is relaxed (may be more value can be indicated) comparing with Rel-16 when UE is not configured to monitor PDCCH for multicast DCI formats for serving cell. But it is OK, because UE is be able to transmit HARQ-ACK information corresponding to such K1 indication. We are also fine to add for unicast here, if company think  for unicast is clear incurrent spec (note that there is no terminology of K1 for unicast in previous spec discription).

If a UE is provided 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, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of 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 , and the set of slot timing values provided by  for unicast for the active DL BWP of a corresponding serving cell.


	Samsung
	OK to discuss offline.
We think an update can be simple based on x8135 but instead of the text in x8135, only an "or by DCI format 4_1 if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1" can be added after the current "UE does not expect to be indicated by DCI format 1_0".

	LG Electronics
	We are OK to discuss offline.

	ZTE
	For the first one, we are fine for the clarification.
For the second one, first, we think the K1 for multicast should not affect the applicable value scheduled by the fallback DCI. Therefore, no change is needed. If the network believes a value is needed for fallback DCI, then it should configure this in the K1 set for unicast. For the multicast scheduling, there is no need to limit anything to the applicable k1 value for DCI format 4_1 since the k1 set is the combination of the k1 values for DCI format 4_1 and 4_2 for Type-1 codebook generation.

	Vivo2
	After check the current spec, I find that the current spec only consider the case that both DCI format 4_1 and DCI format 4_2 are configured to monitor, and does not consider the case that only either DCI format 4_1 or 4_2 is configured to monitor. Based on that, I prepare the following draftCR. Of course, the CR may not be polished. The three parts for K1 for multicast are defined in th same way, and can be potentially mergered. E.g. using the donation of  , and defined  

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, 
· if UE is configured to monitor both DCI format 4_1 and DCI format 4_2,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList, or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
· -	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8}
-	if the UE is configured to monitor DCI format 4_1 and is not configured to monitor DCI format 4_2,  for multicast 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}
-	If the UE is configured to monitor DCI format 4_2 and is not configured to monitor DCI format 4_1,  for multicast is provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList.
-	else if the UE is not provided type1-Codebook-GenerationMode = 'mode1',  is additionally provided by union of  for multicast, where
-	if UE is configured to monitor both DCI format 4_1 and DCI format 4_2,  for multicast is provided by the union of dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2if provided, otherwise, from pucch-Config/pucch-ConfigurationList  and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-MulticastDCI-Format4-1,  for multicast is additionally provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList, or pucch- ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
- 	if the UE is configured to monitor DCI format 4_1 and is not configured to monitor DCI format 4_2,  for multicast 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}
-	If the UE is configured to monitor DCI format 4_2 and is not configured to monitor DCI format 4_1,  for multicast is provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList.
-	else if the UE is provided type1-Codebook-GenerationMode = 'mode1', the UE
-	determines a first  set as , where  is a set of slot timing values for the multicast DCI formats, a second  set as , and a third  set as 
	- 	if UE is configured to monitor both DCI format 4_1 and DCI format 4_2,  is provided by the union ofdl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-MulticastDCI-Format4-1,  is provided by the union of dl-DataToUL-ACK from pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList, and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
- 	if the UE is configured to monitor DCI format 4_1 and is not configured to monitor DCI format 4_2,  for multicast 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}
-	If the UE is configured to monitor DCI format 4_2 and is not configured to monitor DCI format 4_1,  is provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if provided, otherwise, from pucch-Config/pucch-ConfigurationList.

< Unchanged parts are omitted >






0. [bookmark: _Ref143639958]Round-2(CLOSED)
Based on the Round-1 comments. Issue 1-3 would be split into several CRs, including 
· Address Type-1 HARQ-ACK codebook will not be configured together with pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2
· Address vivo’s comment that which k1 is used when UE is not configured with DCI format 4-2.
· Address the restricted k1 for DCI format 1-0

Proposal 2.3.2 
The moderator draft CR for issue 1-3 (to be R1-2308275) is endorsed for alignment CR. 

Company views:
	Company
	Comments

	
	

	
	



0. Round-3 (CLOSED)
Based on the Round-1 comments. Issue 1-3 would be split into several CRs, including 
· Address Type-1 HARQ-ACK codebook will not be configured together with pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2
· Address vivo’s comment that which k1 is used when UE is not configured with DCI format 4-2.
· Address the restricted k1 for DCI format 1-0
· Still needed? start from CATT’s version in x7043.
Taking the suggsted changes from vivo to address the second splited issue. 
Proposal 2.3.2 
The moderator draft CR for issue 1-3-2_v000_Mod (to be R1-230xxxx) is endorsed. 

Company views:
	Company
	Comments

	
	

	
	




0. [bookmark: _Ref143813789]Round-4

A new draft CR solving the following two issues is discussed:
· Address k1 when UE is configured or not configured with DCI format 4-2.
· Address the restricted k1 for DCI format 1-0

Proposal 2.3.4
The moderator draft CR for issue 1-3-2_v001_Mod (to be R1-2308622) is endorsed. 

Company views:
	Company
	Comments

	ZTE
	We are fine with the draft CR. Just notice the following change is not added. We think it should be added.
For DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission , to {7, 8, 12, 16, 20, 24, 28, 32} for , and to {13, 16, 24, 32, 40, 48, 56, 64} for . For a unicast DCI format, other than DCI format 1_0, the PDSCH-to-HARQ_feedback timing indicator field values, if present, map to values for a set of number of slots provided by dl-DataToUL-ACK, dl-DataToUL-ACK-r16, or dl-DataToUL-ACK-DCI-1-2, or dl-DataToUL-ACK-r17, or dl-DataToUL-ACK-DCI-1-2-r17, or dl-DataToUL-ACK-v1700 as defined in Table 9.2.3-1. If the DCI format indicates a cell for the PUCCH transmission, as described in clause 9.A, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the cell; otherwise, the PDSCH-to-HARQ_feedback timing indicator field value maps to slots of the active UL BWP of the PCell. For DCI format 4_1, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK-MulticastDCI-Format4-1 or, if dl-DataToUL-ACK-MulticastDCI-Format4-1 is not provided, by {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 4_2, the PDSCH-to-HARQ_feedback timing indicator field values are provided by dl-DataToUL-ACK from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 if configured, or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if configured; otherwise, from pucch-Config/pucch-ConfigurationList.


	
	



[bookmark: _Ref132101939](1-4)Referred PUCCH resources
	vivo-CR-x6726
	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 or detects a DCI format indicating an SPS PDSCH release; 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, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.
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; 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 >
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, 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, as described in clause 9.2.3. 
< Unchanged parts are omitted >


	ZTE-CR-x6977
	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 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>


	MediaTek-CR-x8085
	18	Multicast Broadcast Services
*** 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 ***


	Huawei-CR-x8133
	18	Multicast Broadcast Services
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 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. 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; when the UE is provided moreThanOneNackOnlyMode, the UE determines a PUCCH resource from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if provided; otherwise, the UE determines a PUCCH resource from pucch-Config/pucch-ConfigurationList..
< Unchanged parts are omitted >


	Ericsson-CR-x8176
	18	Multicast Broadcast Services
---- unchanged text 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 or according to the second HARQ-ACK reporting mode. 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.
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 configured, or pucch-Config/pucch-ConfigurationList otherwise, 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 from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1, if configured, or pucch-Config/pucch-ConfigurationList otherwise, 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 omitted ----




0. [bookmark: _Ref132101948]Round-1 (CLOSED)
FL’s analysis:
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.
[image: ]
[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. 
The discussion can firstly solve the issue for the PUCCH determination for the 1 HARQ-ACK bit for NACK-only mode. The corresponding draft CR follows once the agreement is reached. 
Other CR changes from the submissions may be merged include some parts from vivo-CR-x6726/ZTE-CR-x6977. 


Proposal 2.4.1
For UE provided the second HARQ-ACK reporting mode1, for the case of reporting 1 HARQ-ACK bit, the UE determines a PUCCH resource from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1. 

Offline on the draft CR when reaching consensus on the above proposal. 


[bookmark: OLE_LINK135]Comments to FL’s suggestion can also be shared first. 
Company views:
	Company
	Comments

	CATT
	We agree with FL analysis and also think there is no need two separate PUCCH resources for NACK-only mode 1. The PUCCH for NACK-only mode 1 determined in pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 is simpler. 

	vivo
	We think according to the current specification, it is clear that when UE provides HARQ-ACK according to the second HARQ-ACK reporting mode, UE determines PUCCH resource from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2. We prefer to stick to the current specification.

	Samsung
	We do not agree with the above analysis and do not support the FL proposal. 
There is no reason for the network to configure the NACK-only mode while not providing pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2 (and not providing moreThanOneNackOnlyMode). In that case, the operation is same as configuring the ACK/NACK mode. Therefore, no specification change is needed. 

	Nokia
	In our view, if NACK-only mode 1 is configured, UE should follow the pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2 and if not provided, it can follow pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1. If that is also not configured, UE can follow PUCCH-config for unicast.
This would allow the behavior proposed by FL, as well, as not configuring the pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2 would lead to the operation explained by FL.

	Qualcomm
	We are fine with FL’s proposal.
It is possible that pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2 is not configured for NACK-only mode1, and pucch-ConfigMulticast1/ pucch-ConfigurationListMulticast1 is used for Mode1 including the 1-bit case.

	LG Electronics
	We agree with Samsung that there is no reason for the network to configure the NACK-only mode while not providing pucch-ConfigMulticast2/ pucch-ConfigurationListMulticast2. For the case of reporting 1 HARQ-ACK bit, UE should determines PUCCH resource from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2. No spec change is needed.

	ZTE
	In the case of 1 bit, the feedback mode is NACK-only regardless of which mode is configured. Therefore, the PUCCH resource configured for NACK-only should be used, i.e., PUCCH resource from pucch-configMulticast2/pucch-ConfigrationListMulticast2. The difference between the mode 1 and mode 2 is the PUCCH resource indication. 



0. [bookmark: _Ref143640146]Round-2(CLOSED)

Based on more offline discussion, the current spec specified the case of 

· 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.
However, the missing part is:
·  For HARQ-ACK information associated only with the second HARQ-ACK reporting mode, and when the UE is provided moreThanOneNackOnlyMode if the UE reports more than one HARQ-ACK information bit, the UE determines a PUCCH resource from pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2, if provided; otherwise, the UE determines a PUCCH resource from pucch-Config/pucch-ConfigurationList.
Whether this newly added subbulleted case needs to be restricted as ‘if the UE reports more than one HARQ-ACK information bit’ can be further discussed. 


Proposal 2.4.2
The moderator draft CR for issue 1-4 (to be R1-2308276) is endorsed. 

Company views:
	Company
	Comments

	vivo
	As we comment online. Based on current spec, UE behaviour is clear for the case of 1 bit NACK-only. For this case, UE would not transform NACK-only into ACK/NACK regardless moreThanOneNackOnlyMode is configured d or not. According to the following sentences captured under the table in Cluase 18 of 38.213, UE determines a PUCCH for transmission from pucch-ConfigurationListMulticast2. It is quite clear. in addition, what we want to point our is that here ‘the UE provides associated HARQ-ACK information according to the first HARQ-ACK reporting mode’ includes the case the UE is configured to provide HARQ-ACK according to the first HARQ-ACK reporting mode and the case the UE is configured to provide HARQ-ACK information according to the second HARQ-ACK mode and UE transforms it into the first HARQ-ACK reporting mode.
The issue you mentioned about last PDSCH missing case, we think it is a common issue, not MBS-specific. The CR is proposing something for optimization, which should not be persured at this stage.

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.

The only issue for the current spec is it does not specify the case UE is not configured with pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2, where the UE should determine a PUCCH resource from PUCCH-configurationList for unicast.
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-Config/pucch-ConfigurationList as described in clause 9.2.3.



	
	




[bookmark: _Ref132045240](1-5)NTN K1 timing for DCI 4_1
	Huawei-CR-x8162
	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,  for multicast is provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-ForDCI Format4-1,  is provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for SCS configuration of PUCCH transmission 
-	else if the UE is not provided type1CodebookGenerationMode = 'mode1',  is additionally provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 from pucch-ConfigMulticast1/pucch-ConfigurationListMulticast1 or pucch-ConfigMulticast2/pucch-ConfigurationListMulticast2 and dl-DataToUL-ACK-MulticastDCI-Format4-1
-	if the UE is not provided dl-DataToUL-ACK-MulticastDCI-Format4-1,  is additionally provided by the union of dl-DataToUL-ACK or DL-DataToUL-ACK-v1700 from pucch-ConfigurationListMulticast1 or pucch-ConfigurationListMulticast2 and 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 , where  is a set of slot timing values for the multicast DCI formats, a second  set as , and a third  set as 

[bookmark: _Hlk143815045]< Unchanged parts are omitted >




[bookmark: _Ref132045127]Round-1
FL’s analysis:
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. 

Proposal 2.5.1
The draft CR in R1-2308162 is endorsed for alignment CR. 


Company views:
	Company
	Comments

	CATT
	We are ok with the draft CR.

	vivo
	It looks fine.

	Samsung
	We do not support the CR as the correction is not essential and was concluded that current specs support NTN and MBS. 
If the NW wants to use Type-1 for MBS+NTN, the NW can configure dl-DataToUL-ACK-v1700 to be a subset of dl-DataToUL-ACK. It is trivial to do and will not increase the Type-1 CB size. Also, support of MBS for NTN is a by-product of existing specifications, not something to target specifications for. 

	Nokia
	Agree with Samsung.

	Qualcomm
	Ok with the CR. In 213, it seems other places in the spec mentioned dl-DataToUL-ACK-v1700 explicitly, which does not treat dl-DataToUL-ACK-v1700 to be a subset of dl-DataToUL-ACK.

	LG Electronics
	Agree with Samsung

	ZTE
	We share the same view with Samsung.





(1-6)SR+NACK-only+other PUCCH/PUSCH
	vivo-Dis-x6728
vivo-CR-x6729
	

[bookmark: _Ref142388795]Figure 1 Example for overlapping among SR, NACK-only and other PUCCH

Proposal 1: If a UE multiplexes in a PUCCH multicast HARQ-ACK information only according to second HARQ-ACK reporting modes and CSI reports, and if any, SR, 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.



[bookmark: _Ref118280565]Figure 2 Examples for the overlapping of NACK-only, SR and other PUCCH/PUSCH

Proposal 2: When a first PUCCH transmission for the NACK-only based feedback for multicast overlaps with a second PUCCH transmissions only for positive SR, and either the NACK-only PUCCH or the SR PUCCH also overlaps with a third PUCCH with CSI/unicast HARQ-ACK/HARQ-ACK according to the first reporting mode, or PUSCH with the same priority, and the three PUCCHs are not in a group of overlapping PUCCHs, the following option is adopted.
· Option 1: UE drops SR when handling the overlapping of NACK-only PUCCH and SR PUCCH.
· Option 3: UE does not expect to handle such overlapping case.

18	Multicast Broadcast Services

· < Unchanged parts are omitted >
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.
[bookmark: OLE_LINK133]If a UE multiplexes in a PUCCH multicast HARQ-ACK information only according to second HARQ-ACK reporting modes and CSI reports and, if any, SR, 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.
· *** Unchanged text is omitted ***




[bookmark: _Ref132061186]Round-1 (CLOSED)
FL’s analysis:
Conclusion from RAN1#112bis-e
Conclusion
Not an essential correction. It is concluded that multiplexing NACK-only, SR and other contents in PUCCH is not supported in Rel-17.

However, some company views this conclusion should be revisited and proposed the following two proposals and one draft CR. 
Proposal 1: If a UE multiplexes in a PUCCH multicast HARQ-ACK information only according to second HARQ-ACK reporting modes and CSI reports, and if any, SR, 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.
The following CR reflects proposal 1 above. 
‘If a UE multiplexes in a PUCCH multicast HARQ-ACK information only according to second HARQ-ACK reporting modes and CSI reports and, if any, SR, 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.’

Besides, there are some issues in some cases as shown in Figure 2. According to the overlapping handling order defined in Rel-15, UE will first resolve the overlapping between NACK-only and SR. it is not clear whether the cases shown in Figure 2 is covered by the above quoted specification highlighted in yellow or not, since the specification is for the case 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, but the UE would also transmit another PUCCH or PUSCH in Figure 2.
Proposal 2: When a first PUCCH transmission for the NACK-only based feedback for multicast overlaps with a second PUCCH transmissions only for positive SR, and either the NACK-only PUCCH or the SR PUCCH also overlaps with a third PUCCH with CSI/unicast HARQ-ACK/HARQ-ACK according to the first reporting mode, or PUSCH with the same priority, and the three PUCCHs are not in a group of overlapping PUCCHs, the following option is adopted.
· Option 1: UE drops SR when handling the overlapping of NACK-only PUCCH and SR PUCCH.
· Option 3: UE does not expect to handle such overlapping case.

Proposal 2.6.1
Please share your views regarding the draft CR in x6729 and proposal 2. 

Offline may be helpful. 


Company views:
	Company
	Comments

	CATT
	We think this is a corner case. It can up to gNB to avoid this complex case. 

	vivo
	For the case shown is above Figure 1, we don’t think it is a corner case. We think it is a typical case. For example, in TDD DDDSU configuration, there is only one UL slot, for long PUCCH format, it is quite possible that SR, CSI and NACK-only PUCCH are overlapped.

	Samsung
	We support the CR – it is the same behavior as for unicast and for mode 1. Otherwise, the ability of the UE to provide SR is lost. This is not something that can be avoided by the gNB, especially in TDD.

	Nokia
	As we supported before, we are ok to agree on the CR. Regarding the overlapping handling, we can leave the current spec behavior.

	Qualcomm
	It is ok to allow multiplexing as long as similar behavior as for unicast.

	[bookmark: OLE_LINK7]LG Electronics
	We are OK to agree the CR. For P2, Option 1 can be considered 

	ZTE
	We support the draft CR as we also proposed the same CR in the previous meeting.
For the proposal, we think the overlapping should be clarified. Does it mean that the SR PUCCH and NACK-only PUCCH in the same slot regardless of whether they are overlapping in the time domain, or actually they have at least one same OFDM symbol. 
In addition, we think there are the same issue in the previous release that two SR PUCCH are in the same slot if we change the NACK-only PUCCH to SR PUCCH in the figures above. This is handled by the gNB. And here it can also be left to the gNB.




[bookmark: _Ref132050797](1-7) multiplexing Type-2 
	Huawei-CR-x8190
	If UE is provided Type-2 HARQ-ACK codebook for multicast, multiplexing the HARQ-ACK on PUSCH is supported but not captured in clause 18 in TS38.213.
18	Multicast Broadcast Services
< Unchanged parts are omitted >
If a UE is provided multiple G-RNTIs for multicast or G-CS-RNTIs, a configuration for a HARQ-ACK codebook type applies to all G-RNTIs for multicast or G-CS-RNTIs.
If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE generates a Type-1 HARQ-ACK codebook as described in clauses 9.1.2, 9.1.2.1, and 9.1.2.2.
If a UE is provided pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE generates a Type-2 HARQ-ACK codebook as described in clauses 9.1.3.1 and 9.1.3.2. 
If a UE would report unicast HARQ-ACK information and multicast HARQ-ACK information with same priority index in a slot, the UE multiplexes the unicast HARQ-ACK information and the multicast HARQ-ACK information following the procedures in this clause and in clauses 9.1.2, 9.1.3, and 9.1.4.
< Unchanged parts are omitted >




[bookmark: _Ref132010591]Round-1(CLOSED)
FL’s analysis:
If UE is provided Type-2 HARQ-ACK codebook for multicast, multiplexing the HARQ-ACK on PUSCH is supported but not captured in clause 18 in TS38.213.
Seems straightforward. 

Proposal 2.7.1
The draft CR in R1-2308190 is endorsed for alignment CR.


Company views:
	Company
	Comments

	CATT
	We are ok with the alignment CR

	vivo
	We are ok with the alignment CR

	Samsung
	OK for alignment CR

	Nokia
	Ok.

	Qualcomm
	ok

	LG Electronics
	We are ok with the alignment CR

	ZTE
	Support. It is reasonable.




(1-8)Intra-UE HARQ-ACK multiplexing
	ZTE-CR-x6976
	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>


	LGE-CR-x7789
	18	Multicast Broadcast Services
<Unchanged parts are omitted>
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.
If a UE multiplexes in a PUCCH HARQ-ACK information of different priorities associated with unicast DCI formats and/or with multicast DCI formats according to the first HARQ-ACK reporting mode in a same PUCCH, the UE determines the PUCCH resource as described in clause 9.
If a UE is provided a PUCCH-sSCell by pucch-sSCell and a periodic cell switching pattern for PUCCH transmissions by pucch-sSCellPattern, the UE determines PUCCH transmissions for multicast HARQ-ACK information according to the first HARQ-ACK reporting mode as currently specified in clause 9.A. 
If a UE is provided sps-HARQ-Deferral for multicast SPS PDSCH, the UE determines PUCCH transmissions for the HARQ-ACK information associated with multicast SPS PDSCH receptions according to the first HARQ-ACK reporting mode as currently specified in clause 9.2.5.4.

< End >




[bookmark: _Ref132066080]Round-1
FL’s analysis:

Conclusion from RAN1#112bie-e meeting:
Preparation phase conclusion:
Discuss whether a CR or a conclusion is needed, focusing on the case of NACK-only PUCCH.
Note: this issue can be discussed again at a future meeting.

Focusing on the case of NACK-only PUCCH for this meeting. 

Proposal 2.8.1
Please share your views regarding the following two changes for intra-UE multiplexing:
1. 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'. 
2. 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'.

Company views:
	Company
	Comments

	CATT
	We are not sure whether the uci-MuxWithDiffPrio can be applied to multicast. We agree to add “with same priority” after the other PUCCHs and PUSCHs.  

	vivo
	We also provided a CR for this issue in Tdoc R1-2306727. For convenience, our CR is copied below, which has similar change as ZTE. Regarding CATT’s comment, although we oly agree to support multiplexing of multicast HARQ-ACK with the same priority at the beginning of MBS normative stage, we prefer to also support multiplexing of multicast HARQ-ACK with different priorities like that of unicast, otherwise, more spec efforts are needed. For example, we need to specify UE behavior for the overlapping among multiple channels with different priorities, e.g. LP unicast HARQ-ACK+LP multicast HARQ-ACK+HP PUCCH/PUSCH.
[bookmark: _Toc114216137][bookmark: _Toc27299880][bookmark: _Toc20317982][bookmark: _Toc83290987][bookmark: _Toc11352092][bookmark: _Toc44515882][bookmark: _Toc36117390]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 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' except in the case that the second PUCCH and other PUCCHs or PUSCHs have different priority indexes and the UE is not provided uci-MuxWithDiffPrio. 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' except in the case that the second PUCCH and other PUCCHs or PUSCHs have different priority indexes and the UE is not provided uci-MuxWithDiffPrio. 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>


	Samsung
	No need for the draft CRs.
For x6976, the paragraph starts with “If a UE would multiplex …”. The conditions in x6976 are correct but the “if a UE would multiplex” conditions are already described in clause 9. Hence, the CR is x6976 is a repetition and not necessary. 
The CR in x7789 is also unnecessary.


	Nokia
	We believe with CATT’s understanding that intra-UE multiplexing of different HARQ priorities do not apply to multicast. In this release, prioritization of higher priority and multiplexing of same priority is defined. Perhaps a CR is needed for reflection?

	Qualcomm
	Probably need more discussion. 
The FG 33-6-1 is now only for ACK/NACK (FG 33-2a) not for NACK-only (FG33-4) yet.
It is not clear whether UE can support multiplexing with different priority for NACK-only.

	LG Electronics
	We are OK with the changes in Proposal 2.8.1.

	ZTE
	As discussed in RAN1#112bis-e, when the UE does not transmit the PUCCH for NACK-only, the LP channel should not be canceled. Therefore, the change is needed. Otherwise, the LP channel may be canceled since the UE may assume the PUCCH is transmitted.



[bookmark: _Ref132042705]2.9 (1-9)HARQ CB for multicast SPS repetition
	ZTE-CR-x6980

	9.1	HARQ-ACK codebook determination
<Unchanged parts are omitted>
If a UE is required to receive SPS PDSCHs in a slot according to Clause 5.1 of [6] and Clause 11.1 for SPS configurations that are indicated to be released by a DCI format, the UE is not expected to receive the DCI format in the slot if the end of the last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH receptions. For a SPS configuration subject to pdsch-AggregationFactor or pdsch-AggregationFactor-r16 or repetitionNumber, when provided, the UE is not expected to receive the DCI format in a slot containing a SPS PDSCH transmission occasion other than the first transmission occasion required to be received by the UE for a TB.
<Unchanged parts are omitted>
[bookmark: _Toc29899556][bookmark: _Ref497329097][bookmark: _Toc20311581][bookmark: _Toc36498167][bookmark: _Toc29917293][bookmark: _Toc45699193][bookmark: _Toc29899138][bookmark: _Toc12021469][bookmark: _Toc29894839][bookmark: _Toc26719406][bookmark: _Toc137056388]9.1.2	Type-1 HARQ-ACK codebook determination
<Unchanged parts are omitted>
In the following pseudo-code, SPS PDSCH receptions associated with a SPS PDSCH configuration are activated by a DCI format with CRC scrambled by a CS-RNTI or by a DCI format with CRC scrambled by a G-CS-RNTI.
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configurations configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH receptions on serving cell  with HARQ-ACK information multiplexed on the PUCCH
Set  – HARQ-ACK information bit index
Set  – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while  
Set  – SPS PDSCH configuration index: lower indexes correspond to lower RRC indexes of corresponding SPS configurations 
while 
Set  – slot index 
while 
if {
a UE is configured to receive SPS PDSCHs from slot  to slot  for SPS PDSCH configuration  on serving cell , excluding SPS PDSCHs that are not required to be received in any slot among overlapping SPS PDSCHs, if any according to [6, TS 38.214], or based on a UE capability for a number of PDSCH receptions in a slot according to [6, TS 38.214], or due to overlapping with a set of symbols indicated as uplink by tdd-UL-DL-ConfigurationCommon or by tdd-UL-DL-ConfigurationDedicated where, for unicast SPS PDSCHs,  is provided by pdsch-AggregationFactor-r16 in SPS-Config or, if pdsch-AggregationFactor-r16 is not included in SPS-Config, by pdsch-AggregationFactor in PDSCH-config and, for multicast SPS PDSCHs,  is provided by repetitionNumber if the time domain resource assignment field in the DCI format indicates an entry containing repetitionNumber or, pdsch-AggregationFactor-r16 in SPS-Config if pdsch-AggregationFactor-r16 is included in SPS-Config or, otherwiseif pdsch-AggregationFactor-r16 is not included in SPS-Config, , and
HARQ-ACK information for the SPS PDSCH is associated with the PUCCH
}
 = HARQ-ACK information bit for this SPS PDSCH reception 
;
end if
;
end while
;
end while
;
end while
<Unchanged parts are omitted>





0. [bookmark: _Ref132043041]Round-1(CLOSED)
FL’s analysis:
This issue was discussed in the earlier meeting. However, due to the potential CR to unicast as well, such correction was postponed. Since the related issue raised for unicast in CR-x6482/6483, etc., the CR for multicast can be put on hold. 
Once the CR for unicast is approved which is generically applicable to unicast and multicast, then the proposed CR in x6980 for multicast is not needed. 

[bookmark: OLE_LINK11]Proposal 3.1.1
Put on hold. 
Suggest waiting for progress of a relevant CR in CR-x6482/6483. 

Comments to FL’s suggestion can also be shared first.
Company views:
	Company
	Comments

	CATT
	OK

	vivo
	The change seems not only for multicast SPS, but for both unicast SPS and multicast SPS. For unicast SPS, not sure whether repetitionNumber indicated by DCI can be applied to SPS.

	Samsung 
	OK to wait. We think the CR is not needed (same for x6482/6483). 
Only pdsch-AggregationFactor is applicable for SPS PDSCH - that is clear from the specifications.

	Nokia
	Ok.

	LG Electronics
	OK

	ZTE
	We have already had the agreement as shown below. The number of repetitions can be configured via TDRA table for MBS. 
Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.
So we should take this. 
For unicast, it is out of the MBS discussion. I understand the intention of the FL. However, the situation of unicast is not clear so far while the agreement in MBS is clear. In addition, given we have the separate description for MBS and unicast, we should not wait for the discussion on unicast.





0. [bookmark: _Ref143814774]Round-2
FL’s analysis:
Since as ZTE pointed out there is clear agreement support repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast for SPS, the Type-1 HARQ-ACK codebook for SPS needs to consider such case. 

Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.


This draft CR is active now since the relevant CR in CR-x6482/6483 was rejected. The draft CR is with formulation improved. 


Proposal 3.1.2
The moderator draft CR for issue 1-9_v000_Mod (to be R1-2308623) is endorsed for alignment CR. 

Company views:
	Company
	Comments

	ZTE
	Support.

	
	




2.10 (1-10) ‘dci enabler’ for HARQ-ACK
	CATT-CR-x7039
	[bookmark: _Toc122000519]18	Multicast Broadcast Services
< Unchanged parts are omitted >
A UE can be configured per G-RNTI for multicast or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. 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. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI for multicast or a G-CS-RNTI, the UE provides HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_1 associated with the G-RNTI or the G-CS-RNTI, and determines whether or not to provide the HARQ-ACK information for PDSCH receptions scheduled or SPS PDSCH activated by multicast DCI format 4_2 based on an indication by the multicast DCI format 4_2 associated with the G-RNTI for multicast or the G-CS-RNTI [4, TS 38.212]. If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE does not expect to be provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI.
< Unchanged parts are omitted >




[bookmark: _Ref132061413]Round-1
FL’s analysis:
Proponent views the ‘PDSCH receptions scheduled’ does not include the SPS PDSCH. 
The proposed CR is to correct the 'dci-enabler' included in DCI format 4_2 should also apply to SPS PDSCH. 

Proposal 3.2.1
Please share your views regarding the change in CR-x7039.  

Company views:
	Company
	Comments

	CATT
	The PDSCH reception scheduled by multicast DCI format 4_2 only refers to dynamic multicast scheduling. The SPS PDSCH reception was missed for ‘dci-enabled’ HARQ-ACK.

	vivo
	In the previous discussion, it seems PDSCH receptions scheduled by multicast DCI format 4_2 also includes PDSCH receptions activated d by multicast DCI format 4_2. 
Fine to be alignment CR.

	Samsung
	Not support. Only RRC applies to SPS PDSCH per SPS configuration.

	Qualcomm
	Ok with the CR.
RAN1 agreed dynamic case:
Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.


	LG Electronics
	We support the CR. The SPS PDSCH reception is currently missed for ‘dci-enabled’ HARQ-ACK.

	ZTE
	We are fine with this CR. 



2.11 (1-11)Multiplexing HARQ-ACK for SPS
	CATT-CR-x7040
	18	Multicast Broadcast Services
< Unchanged parts are omitted >
f a UE multiplexes in a PUCCH first HARQ-ACK information associated with unicast SPS PDSCH receptions and second HARQ-ACK information associated with multicast DCI formats and having same priority value as the first HARQ-ACK information in a same PUCCH, the UE determines the PUCCH resource from 
-	if provided, SPS-PUCCH-AN-List for unicast SPS PDSCH receptions as described in clause 9.2.1;
-	else, if provided, PUCCH-Config/PUCCH-ConfigurationList for multicast PDSCH receptions;
-	else, PUCCH-Config/PUCCH-ConfigurationList for unicast PDSCH receptions. 
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 
· If provided, SPS-PUCCH-AN-List for unicast SPS PDSCH receptions as described in clause 9.2.1;. 
· else, sps-PUCCH-AN-ListMulticast for multicast SPS PDSCH recetions as described in clause 9.2.1.
< Unchanged parts are omitted >




[bookmark: _Ref119060304]Round-1
FL’s analysis:
The original part in TS38.213 is as follows:

	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 DCI formats and having same priority value as the first HARQ-ACK information in a same PUCCH, the UE determines the PUCCH resource from 
-	if provided, SPS-PUCCH-AN-List for unicast SPS PDSCH receptions as described in clause 9.2.1;
-	else, if provided, PUCCH-Config/PUCCH-ConfigurationList for multicast PDSCH receptions;
-	else, PUCCH-Config/PUCCH-ConfigurationList for unicast PDSCH receptions. 
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.



This sentence is the part intended to change. The intention is to address the case when SPS-PUCCH-AN-List for unicast is not provided. However, based on the past discussion, for the concerned case of multiplexing HARQ-ACK for unicast SPS and multicast SPS, UE does not expect SPS-PUCCH-AN-List for unicast is not configured. Hence, FL would suggest not pursuing this draft CR. 

Proposal 3.3.1
The draft CR in R1-2307040 is not pursued. 


Please share your different views if any for the proposed changes. . 

Company views:
	Company
	Comments

	CATT
	When the HARQ-ACK for unicast SPS and HARQ-ACK for multicast SPS are multiplexed in a same PUCCH, the UE is not except to not configure SPS-PUCCH-AN-List for unicast SPS PDSCH receptions. We think this should be captured explicitly in the spec. Unfortunately, there is no relevant description in the current spec. 

	vivo
	Support FL suggestion. We have the same understanding as FL. The current spec implies UE does not expect SPS-PUCCH-AN-List for unicast is not configured, but no explicit relevant description needs to be captured in the current spec, since UE behavior is not defined if gNB does not provides SPS-PUCCH-AN-List for unicast in that case. gNB should take responsibility for that.

	Samsung
	Agree with the proposal by the FL. This would be a NW misconfiguration.

	Nokia
	Ok with FL proposal.

	Qualcomm 
	Ok with FL proposal.

	LG Electronics
	We agree with FL’s proposal.

	ZTE
	Seems not needed. We are not sure why the network does not configure SPS-PUCCH-AN-List when more than one SPS is configured. 
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<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>




[bookmark: _Ref119081744]Round-1(CLOSED)
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.



Combining TS38.213 and TS38.331, there seems no ambiguity whether it is the first or the second HARQ-ACK on the configuration of the RRC parameter. 
FL may suggest not pursuing this draft CR. 

Proposal 3.4.1
The draft CR in R1-2306974 is not pursued. 

Please share your different views if any for the proposed changes. 

Company views:
	Company
	Comments

	vivo
	Ok with FL suggestion. Also fine with alignment CR.

	Samsung
	Agree that 38.331 has all necessary information. Also OK to take the proposed change for alignment CR.

	Nokia
	Agree with vivo and Samsung.

	Qualcomm
	Either way is fine to us.

	LG Electronics
	We are OK with FL’s proposal.

	ZTE
	We think the CR is needed. Two different terminologies are used in the RAN1 and RAN2 spec, respectively. If there is no explicit explanation, the confusion may be made. Note the spec is not read by only the people involving the 3GPP discussion. If someone does not take part in the discussion, it is difficult to understand how the reporting mode is configured. 



[bookmark: _Ref143816698]Round-2
Based on the first round discussion, companies seem ok with the draft CR agreed as the alignment CR . 

Proposal 3.4.2
The draft CR in R1-2306974 is agreed as the alignment CR. 


Company views:
	Company
	Comments

	ZTE
	Support
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