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1. Introduction
In previous e-meeting [1], the remaining issues for Rel-17 NR MBS were discussed and achieved some agreements. However, there are still some critical remaining issues needed to be discussed and to finalize the Rel-17 MBS. In this contribution, we will further discuss the detailed design for the remaining issue of Rel-17 NR MBS.
2. Discussion
2.1  PDSCH/PUCCH processing timeline for multicast NACK-only based feedback
Regarding the PDSCH/PUCCH processing procedure timeline for NACK-only based feedback, it was discussed in last meeting with controversial views and achieved the following agreements for further study.
	Agreement
Regarding the PDSCH and/or PUCCH processing procedure timeline for NACK-only based feedback, further discuss on whether/how to extending the PDSCH and/or PUCCH processing procedure timeline. 
· Note1: The current PDSCH processing procedure timeline defined in clause 5.3 TS38.214 is for ACK/NACK based feedback.
· Note2: For NACK-only based feedback for more than 1 TB, one possible issue is that the PUCCH resource for NACK-only can only be determined after obtaining the decoding result of all the related PDSCHs for the UE. 


As the stated in Note 1 of the above agreements, the current PDSCH processing procedure timeline defined in latest spec is only for ACK/NACK based feedback, e.g., including the legacy unicast behavior and multicast ACK/NACK case.
[image: ]
[bookmark: _Ref110933067]Figure 1 PDSCH/PUCCH processing timeline
As illustrated in Figure 1, for the ACK/NACK based HARQ feedback, after the UE decode the corresponding DCI, it can perform the corresponding PUCCH operation. However, for multicast NACK only case, as agreed in previous meeting, UE only can know which PUCCH resource will be used after it decodes all the corresponding PDSCHs for the UE. Thus, if the current timeline used for NACK only case, the UE will have not enough time for PUCCH processing.
Observation 1:For the multicast NACK-only based feedback, the PUCCH operation for the UE needs to be delayed since the UE only can determine the PUCCH related information after decoding all the corresponding PDSCHs.
From the Figure 1, it can be seen that delay time for UE to process the PUCCH is , which equals to the , where  is the PDSCH processing time as defined in current spec, and .Since  is very small compared to ，it can be ignored in the equation of . So, it needs to extend the Tproc1 with for UE having enough time to process the PUCCH related information for the multicast NACK only based feedback.
[bookmark: _Ref111199827][bookmark: OLE_LINK5]Proposal 1: For multicast NACK only based feedback, extending the  value with  as following for UE having enough processing time, where , L is the symbol duration of PDSCH.

2.2  Reference PUCCH for multiplexing NACK only based feedback with other UCIs
Regarding the multiplexing between NACK only based HARQ feedback PUCCH and other UCIs, it has been agreed that NACK-only is transformed into ACK/NACK and multiplexed with other PUCCH/PUSCH transmission as agreed in the following:
	Agreement
When the nominal NACK-only PUCCH overlaps with other PUCCH/PUSCH transmission, NACK-only is transformed into ACK/NACK and multiplexed with other PUCCH/PUSCH transmission. Down-select from the following options for the nominal NACK-only PUCCH:
· Opt1: The nominal NACK-only PUCCH consists of all the symbols from PUCCHs of the NACK-only PUCCH resource set.
· Opt2: The nominal NACK-only PUCCH starts from the earliest starting symbol of PUCCHs in the NACK-only PUCCH resource set, and ends at the latest ending symbol of PUCCHs in the set.
· Opt3: The nominal NACK-only PUCCH consists of all the symbols of the PUCCH slot.
· Opt4: All PUCCHs have the same starting symbol and the same time duration
· Other options are not precluded, e.g. based on PRI, or based on the number of TBs that will be transmitted in the PUCCH slot
· Note1: The terminology of the “nominal NACK-only PUCCH” is used for facilitate describing the issue. Up to editor for the specification impact. 
· Note2: The following factors can be considered for down-selection:
· Up to 12 initial cyclic shifts can be configured to PF0. Up to 12 initial cyclic shifts and up to 7 time domain OCC can be configured to PF1.
· Up to 32 PUCCHs resources in the resource set are configured for NACK-only.
· The PUCCH configuration for unicast will be used when the PUCCH is not configured for NACK-only. 


[image: ]
[bookmark: _Ref111043092]Figure 2 PDSCH/PUCCH processing timeline
When more than one NACK-only feedback is transmitted in the same PUCCH transmission, the UE will select one PUCCH resource from the defined PUCCH resources table for NACK-only feedback according to the decoding results of each PDSCH. However, as discussed in last meeting, gNB doesn’t know the decoding result of each PDSCH before receiving UE HARQ-ACK feedback. Then the issue is how to determine whether a PUCCH for NACK-only overlaps in time with other PUCCHs or PUSCH. There are four options as listed in above agreements, which is illustrated in Figure 2. For the four options, we prefer the option 4 to resolve the issue, the reason is that other three options will cause frequently multiplexing operation even there is no overlapping in real scheduling.
[bookmark: _Ref111199829]Proposal 2: For multicast NACK only case, all PUCCHs carrying multicast NACK only based feedback have the same starting symbol and the same time duration.
2.3  HARQ-ACK disabling for Type-1 CB construction
For Type-1 HARQ-ACK codebook generation, it has been agreed that if all configured G-RNTIs are disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot, and if at least one configured G-RNTI is enabled by RRC, it is up to UE to report NACK or ACK/NACK for the disabled G-RNTI as agreed in previous meeting.
	Agreement
For Type-1 codebook generation, if at least one configured G-RNTI is with HARQ-ACK enabled by RRC, it is up to UE to report NACK or ACK/NACK for the G-RNTI with HARQ-ACK disabled
· FFS whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC.
· For the PUCCH resource for the codebook transmission,
· Opt2: PUCCH resource/slot is based on last DCI for a G-RNTI with HARQ-ACK enabled 


One remaining issue is that whether UE needs to generate Type-1 CB, when UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled when at least one configured G-RNTI is with HARQ-ACK enabled by RRC. For this issue, we prefer the UE can follow the legacy behaviour. For the legacy behaviour, since the UE does not detect any DCI, it also cannot know which PUCCH resource is used for the HARQ-ACK feedback and the UE will not feedback anything. Besides, considering that the probability for the missed PDCCH detection is low, especially for the multiple DCIs, it is suggested to follow the legacy UE’s behaviour that UE will not feedback HARQ-ACK if UE does not detect any DCI for G-RNTIs.
[bookmark: _Ref111199831]Proposal 3: For Type-1 codebook generation, if UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled, UE will not generate the Type-1 CB for feedback.
Regarding the ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, the following consensus was achieved in previous meeting:
	Agreement: If a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, for Type-1 codebook generation, 
· FFS between the 3 4 alternatives below:
· Alt1: UE will report NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt2: UE will report ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt3: UE is not expected to be configured with G-RNTI with HARQ-ACK enabled by RRC signalling and G-CS-RNTI with HARQ-ACK enabled by RRC signalling. 
· Alt4: UE does not report any HARQ-ACK information for G-CS-RNTI with HARQ-ACK feedback disabled by RRC.
· Other alternatives are not precluded.


The issue was discussed in last meeting without achieving any agreement at the end of meeting. From our perspective, it should be similar with the dynamic scheduling case as agreed in previous meeting, e.g., it is up to UE to report NACK or ACK/NACK for the G-RNTI with HARQ-ACK disabled.
[bookmark: _Ref111199833]Proposal 4: For Type-1 CB construction, if a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, it is up to UE to report NACK or ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled.
2.4  PUCCH resource mapping for the NACK-only case
For the NACK only based HARQ-ACK feedback, the following agreement about the mapping table between HARQ-ACK bits and PUCCH resource was achieve in last meeting.
	Agreement
For UE configured with NACK-only HARQ-ACK feedback, for Alt4 (from previous agreement), define the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only as follows:
· The mapping is applied to both a single G-RNTI
· FFS: multiple configured G-RNTIs cases.
· FFS: how to order the TBs, whether/how to account for missed or non-scheduled TBs
· FFS whether/how PRI is used for indication. 
	HARQ-ACK Value
	PUCCH resource

	{0}
	{0,0}
	{0,0,0}
	{0,0,0,0}
	1st PUCCH resource provided by pucch-ResourceId obtained from the 1st value of resourceList

	
	{1,0}
	{1,0,0}
	{1,0,0,0}
	2nd PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList

	
	{0,1}
	{0,1,0}
	{0,1,0,0}
	3rd PUCCH resource provided by pucch-ResourceId obtained from the 3rd value of resourceList

	
	
	{1,1,0}
	{1,1,0,0}
	4th PUCCH resource provided by pucch-ResourceId obtained from the 4th value of resourceList

	
	
	{0,0,1}
	{0,0,1,0}
	5th PUCCH resource provided by pucch-ResourceId obtained from the 5th value of resourceList

	
	
	{1,0,1}
	{1,0,1,0}
	6th PUCCH resource provided by pucch-ResourceId obtained from the 6th value of resourceList

	
	
	{0,1,1}
	{0,1,1,0}
	7th PUCCH resource provided by pucch-ResourceId obtained from the 7th value of resourceList

	
	
	
	{1,1,1,0}
	8th PUCCH resource provided by pucch-ResourceId obtained from the 8th value of resourceList

	
	
	
	{0,0,0,1}
	9th PUCCH resource provided by pucch-ResourceId obtained from the 9th value of resourceList

	
	
	
	{1,0,0,1}
	10th PUCCH resource provided by pucch-ResourceId obtained from the 10th value of resourceList

	
	
	
	{0,1,0,1}
	11th PUCCH resource provided by pucch-ResourceId obtained from the 11th value of resourceList

	
	
	
	{1,1,0,1}
	12th PUCCH resource provided by pucch-ResourceId obtained from the 12th value of resourceList

	
	
	
	{0,0,1,1}
	13th PUCCH resource provided by pucch-ResourceId obtained from the 13th value of resourceList

	
	
	
	{1,0,1,1}
	14th PUCCH resource provided by pucch-ResourceId obtained from the 14th value of resourceList

	
	
	
	{0,1,1,1}
	15th PUCCH resource provided by pucch-ResourceId obtained from the 15th value of resourceList





One remaining issue is whether the mapping table will be applied to multiple configured G-RNTIs. From our understanding, the main purpose of introducing the NACK only based feedback is to decrease the PUCCH resource overhead, and multiple UE can share the same PUCCH resource to feedback the only NACK feedback. Besides, assuming the mapping table is applied to G-RNT, if one UE is configured multiple G-RNTIs and will feedback the NACK in the same PUCCH slot, the UE also needs to choose one PUCCH and multiplex all the feedback in the same PUCCH resource. For example, as illustrated in Figure 3, if UE is configured three G-RNTIs, e.g., G-RNTI 1, G-RNTI 2 and G-RNTI 3, and the PDSCHs corresponding to the configured G-RNTIs are feedback in the same PUCCH slot, the UE will choose one PUCCH resource to transmit the corresponding PDSCH decoding status information. If multiple mapping table is used for the case, it will need more discussion how to choose which mapping table is used and how to map between the TB and PUCCH resource and so on, which will make the issue more complexity.
[image: ]
[bookmark: _Ref111195387]Figure 3 multiple G-RNTIs for one PUCCH slot
Considering the above reason, we prefer that the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only can be applied to multiple G-RNTIs.
[bookmark: _Ref111199835]Proposal 5: For the NACK-only case, the mapping table between HARQ-ACK values and the PUCCH resources can be applied to multiple configured G-RNTIs.
2.5  Codebook for NACK only
For the codebook design for the NACK only case, the following agreements were achieved for addressing how to order the TBs, whether/how to account for missed or non-scheduled TBs.
	Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· Case 1: when the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI (from network and UE perspective) 
· Opt1-1: based on C-DAI included in DL DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits.
· FFS: whether Opt1-1 can also work when different G-RNTIs are used for different UEs
· Note: other cases are not precluded
Agreement
For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4, further down-selection on the following cases/options in the next meeting: 
· Case 2: for the case of all UEs configured with the same set of G-RNTIs
· Opt2-1: support Alt4 for this case
· Opt2-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt2-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs 
· Opt2-2: does not support Alt4 for this case. 
· Case 3: for the case of different UEs configured with different G-RNTIs
· Opt3-1: support Alt4 for this case
· Opt3-1-1: based on the sum of C-DAI included in the last scheduling DCI from each G-RNTI for counting the total number of HARQ-ACK bits. The ordering of HARQ-ACK bits is per C-DAI from each G-RNTI and in the ascending order of G-RNTI values. 
· Opt3-1-2: based on C-DAI* included in the last scheduling DCI for counting the number of HARQ-ACK bits and for ordering the HARQ-ACK bits. The C-DAI* is accumulating the scheduled TBs across different G-RNTIs. 
· Opt3-2: does not support Alt4 for this case. 


It can be seen that, for a single G-RNTI, the counting and ordering the HARQ-ACK bits for NACK-only is based on the C-DAI included in DL DCI. One remaining issue is that whether it can still work when different G-RNTIs are used for different UEs. 
From our view, the issue is more related to whether the DAI is counted per a single G-RNTI or per all configured G-RNTIs. If DAI is counted per G-RNTI, it may cause the codebook misalignment between gNB and UE side when some G-RNTIs only schedule one PDSCHs in the HARQ-ACK feedback window. For example, as illustrated in Figure 4, assuming UE1 is configured with three G-RNTIs, e.g., G-RNTI1 corresponding to TB1 and TB2, G-RNTI2 corresponding to TB3 and G-RNTI3 corresponding to TB4, and UE2 is only configured with 2 G-RNTIs, e.g., G-RNTI2 and G-RNTI3, if TB3 is missed for the UE1 and DAI is counted per DAI as Opt 2 in the figure, the UE cannot aware that it missed the TB3, and will choose the PUCCH resource based on 3 PDSCH receiving status, which is not aligned with gNB side. Instead, if Opt1 is used, e.g., DAI is counted for all G-RNTIs, the UE can know that it missed the TB3 and will choose the PUCCH resource based on 4 PDSCH receiving status with TB3 is NACK. For the UE2, if Opt 1 is used, it has the similar issue with UE1, and Opt 2 can avoid the issue, e.g., missed TB3. To be honest, Opt2 has some disadvantages, e.g., even though UE2 does not receive the TB1 and TB2, it needs to feedback these two TB’s HARQ-ACK bits. Comparing the two option’s pros and cons, we prefer the DAI is counted per all G-NRTIs to resolve the DCI missing issue.
[bookmark: _Ref111199837]Proposal 6: For the NACK-only HARQ codebook generation, the DAI is counted per all G-RNTIs.
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[bookmark: _Ref111195602]Figure 4 The relationship between DAI and G-RNTI
2.6  NACK-only feedback collides with SR
Regarding the NACK only collide with SR in the same slot, the following proposal was discussed in previous meeting:
	[bookmark: _Hlk95760054]Proposal 3.1.1: When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, support the following:
· For up to two TBs/HARQ-ACK bits of NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
· PUCCH resources configured for unicast will be used subject to legacy procedure as Rel-15/16. 
· For the case of more than two TBs of NACK-only, SR is dropped.


From our perspective, the proposal is basically reasonable except for the last sub-bullet. As discussed in previous meeting, the NACK-only feedback can be transformed into ACK/NACK based feedback for more than 2 TBs if configured by RRC signaling. And it will use the PF 2/3/4 resource for more than two TB case. Therefore, it is no need to drop SR since the PF 2/3/4 can transit multiple bits. Thus, we suggest the proposal as following:
[bookmark: _Ref95761278]Proposal 7: When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.

2.7  Corrections on TS 38.202
Regarding the FDMed case MCCH/MTCH/multicast MTCH and SIB PDSCH, the following agreement was achieved in the last meeting. 
	 Agreement
For RRC_CONNECTED UEs, 
· a UE is not required to support reception of FDMed MCCH/MTCH/multicast PDSCH and SIB PDSCH in Pcell.


However, the latest spec of 38.202 h20 does not capture the above agreement, based on the following table, for the RRC CONNECTED state, it also has the combination of "B(SI-RNTI) + D1(C-RNTI) +( D3(multicast G-RNTI) or ( D5(MCCH-RNTI) or D6(broadcast G-RNTI) ) )", it means the UE can receive the SIB PDSCHC and MCCH/MTCH PDSCH simultaneously, which is against the agreements above. Considering the combination is so complicated, maybe the simple way to add a note to capture the above agreement to resolve the issue.

	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	1.1 All UEs

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	1.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	2. RRC_INACTIVE

	2.1 All UEs

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	2.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	3. RRC_CONNECTED

	(A + ((C0 + (B and/or (D0 or (m1*D1+m2*D2+((m3*D3+m4*D4) or m5*(D5 or D6))))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) or D5)) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + ((m3*D3+m4*D4) or m5*(D5 or D6)) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9, Note 10, Note 11, Note 12

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:	For a UE supporting MBS multicast reception, the values of 1 ≥ m3 ≥ 0 and m4 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m3 = 1, then m1 ≤ 1.
Note 10:	For a UE supporting MBS multicast or broadcast reception, the UE is not expected to be configured simultaneously with more than one component carrier for multicast or broadcast reception.
Note 11: 	For a UE supporting MBS broadcast reception, the values of 1≥m5 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m5=1, then m1≤1.
Note 12: 	For a UE supporting MBS broadcast reception in RRC_CONNECTED state, it is required to support reception of FDMed MCCH PDSCH and PBCH in Pcell.


[bookmark: _Ref111228607]Proposal 8: Adopt the following TP for TS 38.202 section 6.2.
<Unchanged text is omitted>
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	1.1 All UEs

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	1.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	2. RRC_INACTIVE

	2.1 All UEs

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	2.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	3. RRC_CONNECTED

	(A + ((C0 + (B and/or (D0 or (m1*D1+m2*D2+((m3*D3+m4*D4) or m5*(D5 or D6))))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) or D5)) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + ((m3*D3+m4*D4) or m5*(D5 or D6)) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9, Note 10, Note 11, Note 12,Note 13

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:	For a UE supporting MBS multicast reception, the values of 1 ≥ m3 ≥ 0 and m4 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m3 = 1, then m1 ≤ 1.
Note 10:	For a UE supporting MBS multicast or broadcast reception, the UE is not expected to be configured simultaneously with more than one component carrier for multicast or broadcast reception.
Note 11: 	For a UE supporting MBS broadcast reception, the values of 1≥m5 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m5=1, then m1≤1.
Note 12: 	For a UE supporting MBS broadcast reception in RRC_CONNECTED state, it is required to support reception of FDMed MCCH PDSCH and PBCH in Pcell.
Note 13: For a UE supporting MBS multicast or broadcast reception in RRC_CONNECTED state, it is not required to support reception of FDMed MCCH/MTCH/multicast PDSCH and SIB PDSCH in PCell.



<Unchanged text is omitted>

3. Conclusion 
In this contribution, it further discusses the MBS remaining issues with following proposals:
Proposal 1: For multicast NACK only based feedback, extending the  value with𝟑 as following for UE having enough processing time,  𝟏+𝑳, L is the symbol duration of PDSCH.

Proposal 2: For multicast NACK only case, all PUCCHs carrying multicast NACK only based feedback have the same starting symbol and the same time duration.
Proposal 3: For Type-1 codebook generation, if UE does not detect any DCI for G-RNTI(s) with HARQ-ACK enabled, UE will not generate the Type-1 CB for feedback.
Proposal 4: For Type-1 CB construction, if a UE supports ACK/NACK based feedback for dynamic multicast scheduling and for multicast SPS, and if the UE is configured with ACK/NACK based feedback for multicast dynamic scheduling and is configured with disabled HARQ feedback for multicast SPS scheduling, it is up to UE to report NACK or ACK/NACK for the G-CS-RNTI with HARQ-ACK disabled.
Proposal 5: For the NACK-only case, the mapping table between HARQ-ACK values and the PUCCH resources can be applied to multiple configured G-RNTIs.
Proposal 6: For the NACK-only HARQ codebook generation, the DAI is counted per all G-RNTIs.
Proposal 7: When PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
Proposal 8: Adopt the following TP for TS 38.202 section 6.2.
<Unchanged text is omitted>
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	1.1 All UEs

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	1.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	2. RRC_INACTIVE

	2.1 All UEs

	A + (B and/or (C1 or Q) and/or D0) + F0
	
	
	Note 1

	2.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	3. RRC_CONNECTED

	(A + ((C0 + (B and/or (D0 or (m1*D1+m2*D2+((m3*D3+m4*D4) or m5*(D5 or D6))))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) or D5)) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + ((m3*D3+m4*D4) or m5*(D5 or D6)) + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9, Note 10, Note 11, Note 12,Note 13

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.
Note 9:	For a UE supporting MBS multicast reception, the values of 1 ≥ m3 ≥ 0 and m4 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m3 = 1, then m1 ≤ 1.
Note 10:	For a UE supporting MBS multicast or broadcast reception, the UE is not expected to be configured simultaneously with more than one component carrier for multicast or broadcast reception.
Note 11: 	For a UE supporting MBS broadcast reception, the values of 1≥m5 ≥ 0 are subject to UE capability and applicable to RRC connected UEs. If m5=1, then m1≤1.
Note 12: 	For a UE supporting MBS broadcast reception in RRC_CONNECTED state, it is required to support reception of FDMed MCCH PDSCH and PBCH in Pcell.
Note 13: For a UE supporting MBS multicast or broadcast reception in RRC_CONNECTED state, it is not required to support reception of FDMed MCCH/MTCH/multicast PDSCH and SIB PDSCH in PCell.



<Unchanged text is omitted>
4. Reference
[1] [bookmark: _Ref68164318]RAN1 Chairman’s Notes, RAN1 #109-e, May 2022.
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