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1. [bookmark: _Ref521334010]Introduction
This contribution aims to collect companies’ views on the draft CR to clarify   of multicast in Type-1 HARQ-ACK codebook. 
In Rel-16, for Type-1 HARQ-ACK codebook,  is determined based on the maximum of values of pdsch-AggregationFactor in SPS-Config or PDSCH-Config if repetitionNumber is not provided; otherwise, . This draft CR intends to use same method as Rel-16 to determine  of multicast in Type-1 HARQ-ACK codebook, i.e. based on the maximum values of pdsch-AggregationFactor in SPS-Config in CFR-ConfigMulticast-r17, and pdsch-AggregationFactor in MBS-RNTI-SpecificConfig. It should be noted if current spec doesn’t change, at least following issues are raised: 
· The determination of   for the case of Type-1 HARQ-ACK codebook for only multicast and for the case of Type-1 HARQ-ACK codebook for unicast and multicast is unclear.
· The pdsch-AggregationFactor in MBS-RNTI-SpecificConfig is ignored for multicast candidate PDSCH receptions in Type-1 HARQ-ACK codebook generation.
· If repetitionNumber is provided for unicast, regardless of  pdsch-AggregationFactor is provided for multicast SPS PDSCH, the sets to 1 which leads to no HARQ-ACK bit position for candidate multicast PDSCH receptions.
Current related parameters for aggregation factor:
	Unicast DG PDSCH: pdsch-AggregationFactor  <-  PDSCH-Config <-  BWP-DownlinkDedicated
Unicast SPS PDSCH: pdsch-AggregationFactor   <- SPS-Config <-  BWP-DownlinkDedicate
d
Multicast DG PDSCH: pdsch-AggregationFactor  <-  MBS-RNTI-SpecificConfig-r17 
Multicast SPS PDSCH: pdsch-AggregationFactor   <- SPS-Config<-  CFR-ConfigMulticast



Current related parameters configurations for aggregation factor:
	Unicast DG PDSCH:  repetitionNumber <-  PDSCH-TimeDomainResourceAllocation-r16<- PDSCH-Config<- BWP-DownlinkDedicated

Multicast DG PDSCH and SPS PDSCH:  repetitionNumber <-  PDSCH-TimeDomainResourceAllocation-r16<- PDSCH-ConfigMulticast-r17<- CFR-ConfigMulticast




2. Discussion
2.1.1. Questions 
In TS 38.213 V17.9.0, the text of  determination in Type-1 HARQ-ACK codebook is provided below.
	If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception



Question 1: Are you agree with the parameter ‘pdsch-AggregationFactor-r16 in SPS-Config’ refers to aggregation factor of unicast SPS PDSCH and aggregation factor of multicast SPS PDSCH? If you don’t agree, what’s your understanding on the parameter?
Question 2: Are you agree with the parameter ‘repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16’ refers to dynamic repetition of unicast and dynamic repetition of multicast? If you don’t agree, what’s your understanding on the parameter?
Please provide your comments on the proposal to the table below
	Company
	Comments

	vivo
	For both Question 1 and Question 2: Agree 

	Samsung
	The assumption is not clear here, is it for the case when semi-static codebook is configured for both unicast and MBS? If so, the answer is Yes.

	
	

	
	

	
	

	
	



There are two understanding on  determination according to text of TS 38.213 V17.9.0:
· Understanding 1: if UE is provided pdsch-AggregationFactor-r16 in SPS-Config or in PDSCH-Config, and UE isn’t provide repetitionNumber,  is a maximum value among aggregation factors; otherwise, .
· Understanding 2: if UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or UE is provided pdsch-AggregationFactor in PDSCH-Config and is not provided repetitionNumber,  is a maximum value among aggregation factors; otherwise, .
Assuming that pdsch-AggregationFactor-r16 in SPS-Config is 8, repetitionNumber is 2, the value of :
· If follows Understanding 1, =1 as repetitionNumber is provided. 
· If follows Understanding 2, =8 as pdsch-AggregationFactor-r16 in SPS-Config is valid. 
For reference, the related text in TS 38.213 V17.9.0  is provided as below:
	If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise . The UE reports HARQ-ACK information for a PDSCH reception



Question 3: Which understanding is correct? Do you think the description is clear based on text of TS 38.213 V17.9.0?
	
	Company

	Understanding 1
	Vivo, Samsung

	Understanding 2
	




Please provide your comments on the proposal to the table below
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	




Question 4: Do you agree with following cases have the issue of no A/N bit positions for candidate PDSCH receptions in Type-1 HARQ-ACK codebook?  
· Case 1: If repetitionNumber is provided for unicast and a value of pdsch-AggregationFactor-r16 in SPS-Config is provided for multicast,  for multicast candidate PDSCH receptions.
· Case 2: If repetitionNumber is provided for multicast and a value of pdsch-AggregationFactor-r16 in SPS-Config is provided for unicast,  for unicast candidate PDSCH receptions.
· Case 3: If the pdsch-AggregationFactor in MBS-RNTI-SpecificConfig is lower than pdsch-AggregationFactor-r16 in SPS-Config for multicast,  sets to the smaller value for multicast candidate PDSCH receptions
Please provide your comments on the proposal to the table below
	Company
	Comments

	vivo
	For the first two cases, agree. For case 3, our understanding is  sets to the larger value for multicast candidate PDSCH receptions


	Mod
	Vivo’s understanding is correct.  In case 3, there is a typo: lower larger 
· Case 3: If the pdsch-AggregationFactor in MBS-RNTI-SpecificConfig is larger than pdsch-AggregationFactor-r16 in SPS-Config for multicast,  sets to the smaller value for multicast candidate PDSCH receptions

	Samsung
	It may not for all three cases at least for FDD. For TDD, it depends on the detailed configurations for the first two cases.

	
	

	
	

	
	


2.1.2. Proposed CR
Do you agree following text proposal to solve above issues?
	[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Toc45699193][bookmark: _Toc154999323]9.1.2	Type-1 HARQ-ACK codebook determination
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config configured in BWP-DownlinkDedicated, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 configured in BWP-DownlinkDedicated includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise . 
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config configured in CFR-ConfigMulticast-r17, or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig, multicast   is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config configured in CFR-ConfigMulticast-r17, or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig; otherwise multicast. 



	
	Company

	Yes
	

	No
	Samsung



Please provide your comments on the proposal to the table below
	Company
	Comments

	vivo
	The CR seems only consider FDM type 1 codebook for unicast and multicast. If TDM type 1 is configured, is it the correct understanding that based on the CR, only unicast parameter configurations are considered to determine ?

	Mod
	The intention of this proposed CR is to clarity that the multicast  determination is based on multicast configuration, and the unicast  determination is based on unicast configuration.  For simplify the issue, I am trying to firstly check whether above draft CR is acceptable and then discuss how to use unicast/multicast  for TDMed type-1 or FDMed type-1. 

	Samsung
	The issue is not valid

	
	

	
	

	
	



2.1.3. 2nd discussion
Proposed conclusion: 
UE behaviour is undefined for the case there is not a bit in a HARQ-ACK codebook for the issue discussed in R1-2402707.
Please provide your comments on the proposal to the table below
	Company
	Comments

	
	

	
	




3. [bookmark: _GoBack]Conclusion 
Conclusion：
It is clarified that when the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static for both of unicast and multicast HARQ-ACK codebook, for  determination [in TS 38.213 section 9.1.2],
· The parameter ‘pdsch-AggregationFactor-r16 in SPS-Config’ refers to pdsch-AggregationFactor in SPS-Config configured in BWP-DownlinkDedicate and pdsch-AggregationFactor in SPS-Config configured in CFR-ConfigMulticast, if provided. 
· The parameter ‘repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16’ refers to repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16 configured in PDSCH-Config and repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16 configured in PDSCH-ConfigMulticast-r17, if provided.

Proposal：
The TP below is endorsed for 38.213
	9.1.2	Type-1 HARQ-ACK codebook determination
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config configured in BWP-DownlinkDedicated, or pdsch-AggregationFactor in PDSCH-Config and no entry in pdsch-TimeDomainAllocationList and pdsch-TimeDomainAllocationListDCI-1-2 configured in BWP-DownlinkDedicated includes repetitionNumber in PDSCH-TimeDomainResourceAllocation-r16,  is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config, or pdsch-AggregationFactor in PDSCH-Config; otherwise . 
If the UE is provided pdsch-AggregationFactor-r16 in SPS-Config configured in CFR-ConfigMulticast-r17, or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig, multicast   is a maximum value of pdsch-AggregationFactor-r16 in SPS-Config configured in CFR-ConfigMulticast-r17, or pdsch-AggregationFactor in MBS-RNTI-SpecificConfig; otherwise multicast.



Proposal：
The TP below is endorsed for 38.213

	[bookmark: _Toc161831793]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are 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  and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-config and using for the set  and setting , maxCodeBlockGroupsPerTransportBlock to 1, and using the maxNrofCodeWordsScheduledByDCI provided in PDSCH-configMulticast and using multicast for the set  in the following pseudo-code. The UE concatenates the HARQ-ACK codebook generated for the set  followed by the HARQ-ACK codebook generated for the set  to obtain a total number of  HARQ-ACK information bits.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is provided type1-Codebook-Generation-Mode = 'mode1', the UE separately applies the following pseudo-code for each of the first  set, the second  set, and third  set as the set of slot timing values , and for the corresponding sets of row indexes as  to obtain first, second, and third Type-1 HARQ-ACK sub-codebooks, and concatenates the first, second, and third, Type-1 HARQ-ACK sub-codebooks to obtain the Type-1 HARQ-ACK codebook. The UE sets maxCodeBlockGroupsPerTransportBlock to 1 for determining the third Type-1 HARQ-ACK sub-codebook.
If the UE is configured to monitor PDCCH for DCI formats with CRC scrambled by G-RNTI for multicast or G-CS-RNTI and is not provided fdmed-ReceptionMulticast, the UE generates a Type-1 HARQ-ACK codebook using the maximum value of maxNrofCodeWordsScheduledByDCI in PDSCH-config and PDSCH-configMulticast, and using the maximum value of  and multicast 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 parts are omitted >




Proposed conclusion: 
UE behaviour is undefined for the case there is not a bit in a HARQ-ACK codebook for the issue discussed in R1-2402707.
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