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1. [bookmark: _Toc120549591]Introduction
In this contribution, some remaining issues and specification corrections of reliability improvement for RRC_CONNECTED UEs will be discussed.
2. NACK-only based HARQ-ACK feedback
2.1 Multiple NACK-only feedback
In RAN1#108-e meeting, two solutions of more than one NACK-only feedback in the same PUCCH transmission is agreed and can be configured by RRC signalling.
Agreement
For supporting more than one NACK-only feedback in the same PUCCH transmission, define RRC configuration to configure between Alt1 and Alt4 (from previous agreements):
· Alt1: Support UE multiplexing the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. 
· FFS: how to determine PUCCH resource
· Alt4: Define combination of NACK-only which corresponds to a specific sequence or a PUCCH transmission. 
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· FFS: The PUCCH slot for the transmission is based on the K1 in the “last DCI” scheduling multicast. 
· FFS: The PUCCH resource for the transmission is from PUCCH-config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.
· FFS mapping details. 
· How to determine the number of TBs is discussed separately, e.g., Type-1-like and/or Type-2-like codebook.
· FFS: whether this applies to a single G-RNTI or multiple G-RNTIs
· Alt4 is not supported for more than 4 TBs
· FFS: whether RRC configuration between Alt1 and Alt4 is per G-RNTI or per CFR
· FFS: UE capability
For Alt1, UE can multiplex the HARQ-ACK bits by transforming NACK-only into ACK/NACK HARQ bits. A remaining issue is how to determine PUCCH resource. Since the PUCCH resource should be UE-specific and one UE may not support ACK/NACK based HARQ-ACK feedback for multicast, only the PUCCH resource configured for unicast can be used, and the last DCI is used to indicate the PRI as legacy procedure. 
Proposal 1. For supporting more than one NACK-only feedback in the same PUCCH transmission, when Alt 1 is configured by RRC signalling, the PUCCH resource is determined by the PUCCH resource configured for unicast.
· the PUCCH slot and PUCCH resource index for the transmission is based on the K1 and PRI in the “last DCI” scheduling multicast.
For Alt4, the combination of up to 4 TBs with NACK-only and up to 15 PUCCH resources is defined. Since there is no multiplexing with unicast, the PUCCH slot for 15 PUCCH resources is based on the last DCI scheduling multicast. The 15 PUCCH resources are from PUCCH-Config configured for NACK-only based feedback. The mapping details between NACK-only codebook value and PUCCH resource ID are pre-defined as in following Table 1. For example, in the first row, UEs with NACK-only codebook value {0} or {0,0} or {0,0,0} or {0,0,0,0} feedback NACK in first PUCCH resource of PUCCH resource set provided by PUCCH-Config for NACK-only based feedback. 
Table 1. Mapping of HARQ-ACK value to a PUCCH resource in the first PUCCH resource set
	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


 
Network schedules NACK-only feedback of the same number of TBs and the same TB combinations of different UEs to be transmitted in the same PUCCH slot. For example, network schedules UEs receiving {TB1, TB2, TB3} to perform NACK-only feedback in PUCCH slot 1, and schedules other UEs receiving {TB1, TB2, TB3, TB4} to perform NACK-only feedback in PUCCH slot 2. Among UEs scheduled with the same TB combinations, UEs with the same NACK-only codebook value share the same PUCCH resource, so that gNB knows which TB is decoded in failure and only retransmits corresponding TB. 
Alt4 can be applied to a given G-RNTI/G-CS-RNTI or multiple RNTIs. If all UEs have the same understanding of the order of PDSCHs regardless of one RNTI or multiple RNTIs, gNB can also distinguish the TB belongs to which RNTI is not correctly received by UE, for example, the TB1, TB2 can be associated with G-RNTI 1, but TB3, TB4 can be associated with G-RNTI 2.
Proposal 2. For supporting more than one NACK-only feedback in the same PUCCH transmission, when Alt 4 is configured by RRC signalling, define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· The PUCCH slot for the transmission is based on the K1 in the last DCI scheduling multicast. 
· The PUCCH resource for the transmission is from PUCCH-Config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.
· This applies to a G-RNTI/G-CS-RNTI or multiple RNTIs.
2.2 Determination of the number of HARQ-ACK bits
A remaining issue is whether NACK-only feedback codebook is a Type-2 codebook or Type-1 codebook, and how to determine the number of HARQ-ACK bits . The following proposal determining the HARQ-ACK feedback for NACK-only is proposed in FL’s summary [2].
Proposal 3.4.4
For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), 
· based on C-DAI included in the scheduling DL DCI, the total number of HARQ-ACK bits for all G-RNTIs configured with NACK-only is the sum of C-DAI from each G-RNTI. 
· Note1: It is similar to Type-2 codebook size determination for ACK/NACK based feedback.
· Note2: C-DAI is independently counted per G-RNTI configured with NACK-only.
· FFS: based on the k1 set and TDRA table configured by higher layer signaling, 
· Note3: It is similar to Type-1 codebook size determination for ACK/NACK based feedback. 
· The number of HARQ-ACK bits consists of all G-RNTIs configured with NACK-only based feedback. 
The motivation of NACK-only feedback for multicast is to reduce PUCCH overhead. As the agreement in section 2.1, if multiple NACK-only bits needs to be feedbacked, NACK-only feedback is transformed into ACK/NACK feedback or applying Alt4 when the combination of TBs is up to 4. If NACK-only codebook is a Type-1 codebook which the construction of codebook is based on K1 list and PDSCH TDRA table, it is probably the codebook size is more than 4 and NACK-only feedback is transformed into ACK/NACK feedback, then each UE occupies a PUCCH resource for feedback without the reduction of PUCCH resource overhead. If NACK-only codebook is a Type-2 codebook, gNB can schedule up to 4 TBs to feedback in the same PUCCH slot and configure UE to use Alt4. In this way, the overhead of PUCCH is reduced, thus Type-2 codebook is more suitable for NACK-only feedback.
Proposal 3. For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), only Type-2 codebook like size determination for ACK/NACK based feedback is supported.
2.3 NACK-only multiplexing with ACK/NACK based feedback
In RAN1#108-e meeting, two alternatives to deal with the multiplexing of NACK-only based feedback and ACK/NACK based feedback for unicast are proposed for down-selection.
Agreement
For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, down-select from:
· Alt1: the converted NACK-only bits are concatenated to the ACK/NACK feedback. 
· Alt2: the codebook construction/concatenation is the same as when the feedback mode is ‘ACK/NACK’ for both G-RNTIs.
In Type-1 codebook case, if NACK-only based Type-1 codebook and ACK/NACK based Type-1 codebook are constructed separately in Alt 1, HARQ bits may be totally counted twice and appear in both codebooks for some PDSCH candidate occasions. For Alt2, one joint codebook is constructed the same as when the feedback mode is ACK/NACK for both G-RNTIs, and HARQ bit for each PDSCH candidate occasion is counted once which the overhead of Type-1 codebook after multiplexing is less than Alt1. 
In Type-2 codebook case, the overhead of Type-2 codebook after multiplexing is the same for Alt1 and Alt2, since DL-DAI is independently counted for different G-RNTIs, the total number of HARQ bits equals the sum of DL-DAI for first G-RNTI and DL-DAI for second G-RNTI.
From the perspective of codebook overhead reduction, Alt2 is preferred for multiplexing NACK-only based feedback for multicast and ACK/NACK based feedback for unicast. When Type-2 codebook is configured for ACK/NACK based feedback, sub codebooks are concatenated in the ascending order of G-RNTIs.
Proposal 4. For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, Alt2 is adopted.
•	Alt2: the codebook construction/concatenation is the same as when the feedback mode is ‘ACK/NACK’ for both G-RNTIs.
2.4 NACK-only overlapping with SR
In RAN1#108-e meeting, the following alternatives to deal with the multiplexing of NACK-only based feedback and SR are proposed in FL’s summary [2].
Proposal 3.2.1.4-1 
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 HARQ-ACK bits for NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure of Rel-15/16.
· Alt1-1: PUCCH resources configured for unicast will be used. 
· Note: either the PUCCH resource for SR or for ACK/NACK is used per the legacy procedure of Rel-15/16. 
· the PUCCH resource is determined by the PRI in the last DCI for multicast;
· Alt1-2: the PUCCH resource is determined by RRC configuration;
· Alt1-3: the PUCCH resource for NACK-only feedback transmission is SR resource.
· For the case of more than two TBs of NACK-only, FFS which alternative from the following is supported:
· Alt2-1: SR is dropped
· Alt2-2: NACK-only feedback is transformed into ACK/NACK HARQ bits and PF 2/3/4 is used for the transmission per the legacy SR and HARQ-ACK multiplexing rule of Rel-15/16.
· Alt2-3: NACK-only is dropped
For more than two TBs of NACK-only feedback, SR is dropped in Alt 2-1 and NACK-only is dropped in Alt 2-3. However, dropping SR or NACK-only can be avoided if more than two TBs of NACK-only feedback is transformed into ACK/NACK HARQ bits. In this case, UE will use unicast PUCCH with PF 2/3/4 to transmit multicast ACK/NACK information, legacy Rel-15/16 SR and HARQ-ACK multiplexing procedure can be naturally reused, SR is multiplexed on unicast PUCCH resource for HARQ-ACK feedback.
For up to two TBs of NACK-only feedback, NACK-only feedback is also transformed into ACK/NACK HARQ bits PUCCH resources configured for unicast are used,.and ACK/NACK HARQ bits are multiplexed with SR as legacy procedure in Alt 1-1.
From the discussion above, NACK-only feedback transforming into ACK/NACK HARQ bits and multiplexing with SR as legacy procedure is a common design for all number of TBs and has simple spec impact. Therefore, when PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for SR for the same priority, we support NACK-only feedback is transformed into ACK/NACK HARQ bits and is multiplexed with SR as legacy procedure as Rel-15/16.
Proposal 5. 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 of Rel-15/16.
3. HARQ-ACK feedback common
3.1 UL-DAI for multicast and unicast HARQ-ACK multiplexing
In last RAN1 meeting, if Type-1 codebook is configured for both multicast and unicast, and unicast and multicast HARQ-ACK multiplex on PUSCH, the design of UL-DAI bits depends on whether Type-1 codebook is jointly constructed or separately constructed. One remaining issue is how to count the total number of HARQ-ACK bits for all configured G-RNTIs for multicast Type-2 codebook.
Agreement
If Type-2 codebook is configured for unicast and multicast, the following option2-2 (from the previous agreement) is adopted: 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· The 2-bit UL DAI for multicast is applied for all configured G-RNTIs.
· FFS: how to count the total number of HARQ-ACK bits for all configured G-RNTIs. 
· Alt1-1: UL-DAI indicates the sum of DL-DAIs 
· Alt1-2: DL-DAIs have the same value. 
· Alt1-3: largest DL DAI value among the configured G-RNTIs.
· Other alternatives are not precluded
Agreement
When Type-1 codebook is configured for unicast and Type-2 codebook is configured for multicast, or when Type-2 codebook is configured for unicast and Type-1 codebook is configured for multicast, the UL-DAI for multicast is included in DCI format 0_1/0_2, in addition to the UL-DAI field for unicast.
· The UL-DAI for multicast is 1-bit for Type-1 codebook
· The 1-bit UL-DAI for multicast is applied to all configured G-RNTIs. 
· The UL-DAI for multicast is 2-bit for Type-2 codebook applied for all configured G-RNTIs. 
· FFS: how to count the total number of HARQ-ACK bits for all configured G-RNTIs. 
· Alt1-1: UL-DAI indicates the sum of DL-DAIs 
· Alt1-2: DL-DAIs have the same value. 
· Alt1-3: largest DL DAI value among the configured G-RNTIs.
· Other alternatives are not precluded
· FFS: details of the UL DAI field
When Type-2 codebook is configured for unicast and multicast, there are three alternatives for counting the total number of HARQ-ACK bits for all configured G-RNTIs to down-select. 
· Alt1-1: UL-DAI indicates the sum of DL-DAIs  
For unicast HARQ-ACK feedback, the purpose of UL-DAI is to deal with the last DCI missing issue. For example, when DL total DAI is 4 but UL-DAI is 5, NACK is appended to the original codebook when multiplexing on PUSCH. For unicast and multicast HARQ-ACK feedback, if UL-DAI indicates the sum of DL total DAIs, UE can not distinguish the sub-codebook of which G-RNTI exists last DCI miss detection issue, and appends NACK bits to the end of HARQ-ACK codebook, resulting in decoding failure of HARQ-ACK codebook. Thus, only when last DCI miss detection issue does not exist for sub-codebooks of all G-RNTIs, or last DCI miss detection issue only happens in last sub-codebook, the decoding of HARQ-ACK codebook is correct. With Alt1-1, the gain of UL-DAI on last DCI missing detection is lost.
· Alt1-2: DL-DAIs have the same value. 
With Alt1-2, last DCI miss detection issue is solved but there is much restriction on gNB scheduling.
· Alt1-3: largest DL DAI value among the configured G-RNTIs.
With Alt1-3, UE does not know sub-codebook of which G-RNTI appears last DCI miss detection when UL-DAI is different from largest DL total DAI. Even when UL-DAI is the same as largest DL total DAI, sub-codebooks of other G-RNTIs may still exist last DCI miss detection issue.
Comparing three alternatives, we prefer Alt1-1 since Alt1-1 remains more flexibility of gNB scheduling and achieves higher gain on last DCI missing detection. Similarly, when Type-1 codebook is configured for unicast and Type-2 codebook is configured for multicast, Alt1-1 is preferred.
Proposal 6. When Type-2 codebook is configured for multicast, the 2-bit UL-DAI for multicast applied for all configured G-RNTIs indicates the sum of DL-DAIs for all configured G-RNTIs
3.2 Codebook for disabled HARQ-ACK
One remaining issue is how to construct Type-1 HARQ-ACK codebook for multicast when HARQ-ACK feedback of some G-RNTIs is disabled by RRC signalling. 
Agreement
For Type-1 codebook generation,  
· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, FFS between the 3 alternatives below:
· Alt1: if at least one configured G-RNTI is with HARQ-ACK enabled, UE will report NACK for the G-RNTI with HARQ-ACK disabled regardless of decoding results of corresponding PDSCH.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI
· Other alternatives are not precluded
Since K1 list and PDSCH-Config of different G-RNTIs are the same, although HARQ feedback of some G-RNTIs is disabled in Alt 1 or Alt 2, UE still need to construct Type-1 HARQ-ACK codebook based on the K1 list and PDSCH TDRA table for multicast, the number of HARQ bits is not reduced compared with HARQ-ACK of all G-RNTIs enabled. But compared with Alt 1, the feedback of actual HARQ-ACK result for all G-RNTIs will provide more information to gNB for re-transmission. For Alt 3, when Type-1 codebook is configured, HARQ-ACK bits of all G-RNTIs are enabled or disabled which the final HARQ-ACK feedback results is the same as Alt 2. Therefore, for Alt 1, Alt 2 and Alt 3 with HARQ-ACK enabled, the number of HARQ-ACK bits of Type-1 codebook is the same, Alt 2 and Alt 3 are preferred.
Proposal 7. For Type-1 codebook generation,  
· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, Alt2 or Alt3 can be adopted.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI
For Type-1 HARQ-ACK codebook construction for multiplexing dynamic multicast scheduling and multicast SPS when HARQ-ACK feedback of multicast SPS is disabled, the following alternatives are proposed for down-selection.
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 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. 
When HARQ-ACK of dynamic multicast scheduling multiplexes with multicast SPS, no matter HARQ-ACK feedback of multicast SPS is disabled or not, Type-1 HARQ-ACK codebook is constructed based on the K1 list of dynamic multicast scheduling. The PDSCH TDRA table of dynamic multicast scheduling and multicast SPS is the same. For a PDSCH occasion, UE does not differentiate it is scheduled by G-RNTI or G-CS-RNTI when generating Type-1 HARQ-ACK codebook. 
Thus, the same principle of dynamic scheduling disabled HARQ-ACK codebook determination can be applied for SPS and dynamic grant multiplexing case, that is Alt2 or Alt 3 are preferred.
Proposal 8. 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, 
· Alt2 or Alt3 can be adopted.
· 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 disabled by RRC signalling. 
4. Conclusions
In this contribution, remaining issues of reliability improvement in Rel-17 NR MBS are discussed, and the following proposals are made.
Proposal 1. For supporting more than one NACK-only feedback in the same PUCCH transmission, when Alt 1 is configured by RRC signalling, the PUCCH resource is determined by the PUCCH resource configured for unicast.
· the PUCCH slot and PUCCH resource index for the transmission is based on the K1 and PRI in the “last DCI” scheduling multicast.
Proposal 2. For supporting more than one NACK-only feedback in the same PUCCH transmission, when Alt 4 is configured by RRC signalling, define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· The PUCCH slot for the transmission is based on the K1 in the last DCI scheduling multicast. 
· The PUCCH resource for the transmission is from PUCCH-Config configured for NACK-only based feedback according to the mapping between number of TBs with PUCCH resource ID.
· This applies to a G-RNTI/G-CS-RNTI or multiple RNTIs.
Proposal 3. For determining the HARQ-ACK feedback for NACK-only to be transmitted in the same PUCCH (for either Alt1 or Alt4), only Type-2 codebook like size determination for ACK/NACK based feedback is supported.
Proposal 4. For multiplexing NACK-only feedback for the first G-RNTI with ACK/NACK based feedback for the second G-RNTI or for unicast, Alt2 is adopted.
•	Alt2: the codebook construction/concatenation is the same as when the feedback mode is ‘ACK/NACK’ for both G-RNTIs.
Proposal 5. 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 of Rel-15/16.
Proposal 6. When Type-2 codebook is configured for multicast, the 2-bit UL-DAI for multicast applied for all configured G-RNTIs indicates the sum of DL-DAIs for all configured G-RNTIs
Proposal 7. For Type-1 codebook generation,  
· if all configured G-RNTIs are with HARQ-ACK disabled by RRC signalling, UE does not report any HARQ-ACK information in the PUCCH slot;
· For other cases, Alt2 or Alt3 can be adopted.
· Alt2: if at least one configured G-RNTI is with HARQ-ACK enabled, UE reports actual HARQ-ACK result for all G-RNTIs.
· Alt3: UE is not expected to be configured with some G-RNTI with HARQ-ACK disabled by RRC signalling and some other G-RNTI with HARQ-ACK enabled by RRC signalling for all configured G-RNTI
Proposal 8. 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, 
· Alt2 or Alt3 can be adopted.
· 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 disabled by RRC signalling. 
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