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1.	Introduction
In this contribution, we discuss mechanisms to improve reliability of Broadcast/Multicast service.
2.	ACK/NACK based HARQ-ACK
RAN1 agreed to support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority as follows:
	Agreement
Support multiplexing unicast and multicast HARQ-ACK onto the same PUSCH with the same priority for the following cases:
· If the unicast and multicast HARQ-ACK codebooks are both Type-1
· Option1-1: the 1-bit UL DAI with value “1” indicates multiplexing unicast and multicast HARQ-ACK codebooks onto the same PUSCH. 
· Option1-2: two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH
· FFS whether it is applied to a single G-RNTI or applied to all configured G-RNTIs.
· If both unicast and multicast HARQ-ACK codebooks are Type-2, down-select from:
· Option2-1: the 2-bit UL DAI is applicable to both HARQ-ACK codebooks. 
· Option2-2: 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast. 
· FFS whether a single UL DAI field is applied to all G-RNTIs, or separate UL DAI fields are applied for each configured G-RNTI.
· FFS the unicast and multicast HARQ-ACK codebooks are different Types. 



In our view, it is beneficial to avoid impact on legacy unicast operation for introduction of new multicast operation. From this perspective, we prefer Option 1-2 for both unicast and multicast Type-1 codebook and Option 2-2 for both unicast and multicast Type-2 codebook. That is, if the unicast and multicast HARQ-ACK codebooks are both Type-1, two bits UL DAI separately indicate whether multiplexing unicast and/or multicast HARQ-ACK codebooks onto the same PUSCH. If both unicast and multicast HARQ-ACK codebooks are Type-2, 2-bit UL DAI(s) are included in DCI for multicast, in addition to the 2-bit UL DAI for unicast.
Proposal 1: For avoiding impact on unicast, we propose to agree Option 1-2 for both unicast and multicast Type-1 codebook and Option 2-2 for both unicast and multicast Type-2 codebook.
RAN1 previously discussed type-1 codebook construction for multiple G-RNTIs. Even though there seems no consensus on this issue, a single Type-1 subcodebook seems constructed for TDMed multicast PDSCHs for all G-RNTIs according to the current specification in 38.213. Considering the current specification for type-1 codebook construction, we think that for support of option 1-2, it seems natural that one separate UL DAI indicating multiplexing multicast HARQ-ACK codebook applies to all configured G-RNTIs for type-1 codebook.
Proposal 2: Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, one separate UL DAI indicating multiplexing multicast HARQ-ACK codebook applies to all configured G-RNTIs in Option 1-2.
When it comes to option 2-2 for type-2 codebook, it seems beneficial to include additional 2-bit UL DAI for each configured G-RNTI. However, such option would not work concerning DCI overhead. Thus, we simply propose to include only one additional 2-bit UL DAI in DCI for option 2-2. The additional 2-bit UL DAI can indicate the largest DAI value among same or different total DAIs of all G-RNTIs.
Proposal 3: Concerning DCI overhead, only one additional 2-bit UL DAI can be included in DCI in Option 2-2. The additional 2-bit UL DAI indicates the largest DAI value among same or different total DAIs of all G-RNTIs.
Meanwhile, RAN1 agreed to extend the fallback operation for Type-1 HARQ-ACK codebook to multicast PDSCH receptions. It is FFS how to handle the fallback operation for the case of multiple G-RNTIs/G-CS-RNTIs configured. Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, we think that if UE detects only one fallback DCI for any configured G-RNTI, UE performs fallback operation for all configured G-RNTIs.
Proposal 4: Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, if UE detects only one fallback DCI for any configured G-RNTI, UE performs fallback operation for all configured G-RNTIs.

RAN1 discussed the following proposal in RAN1#107bis-e without agreement:
	Proposal 2.1.1.2
· When enhanced Type-2 is configured for unicast and when the UE is scheduled to multiplex enhanced Type-2 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot,
· UE generates two separate sub-codebooks for unicast and multicast respectively and appends the multicast HARQ-ACK sub-codebook to the unicast HARQ-ACK sub-codebook.
· When UE is configured with Type-3 codebook for unicast, the Type-3 HACK-ACK codebook UE generated does not include the HARQ-ACK for multicast, down-select from:
· Opt1: When UE is scheduled to provide Type-3 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot, the UE drops the HARQ-ACK for multicast.
· Opt2: UE is not scheduled to provide Type-3 HARQ-ACK for unicast and Type-1 or Type-2 HARQ-ACK codebook for multicast in the same PUCCH slot.
· FFS for the case when UE is configured with enhanced Type-3 HARQ-ACK codebook for unicast.



As RAN1 discussed, a HARQ process could be shared by unicast and multicast for UE in RRC_CONNECTED. Thus, if Type-3 codebook for unicast and Type-1/2 codebook for multicast are configured for the UE, it is not clear how UE should set HARQ-ACK bit and, if configured for reporting, NDI value for multicast PDSCH reception on the HARQ process shared by unicast and multicast.
For example, gNB may transmit unicast PDSCH for a HARQ process and then transmit multicast PDSCH for the same HARQ process or vice versa. In this case, if a UE misses the last PDSCH transmission, it is not clear how the UE constructs Type-3 codebook for unicast for the HARQ process.
In our view, if RAN1 decides that a NDI value in unicast DCI is toggled only between unicast PDSCHs while a NDI value in multicast DCI is toggled only between multicast PDSCHs, Type-3 codebook for unicast could include most recent unicast HARQ-ACK bit and, if configured for reporting, the NDI value in most recent unicast DCI for the HARQ process shared by both unicast and multicast.
However, if RAN1 decides that a NDI value is toggled between unicast PDSCH and multicast PDSCH, for multicast PDSCH reception on the HARQ process, when multicast DCI is detected for the HARQ process shared by unicast and multicast, Type-3 codebook for unicast could always include fixed ‘NACK’ to multicast PDSCH and, if configured for reporting, the NDI value in most recent multicast DCI for the HARQ process.
Observation 1: For Type-3 codebook for unicast and Type-1/2 codebook for multicast, it is not clear how to set HARQ-ACK bit and, if configured for reporting, NDI value for multicast PDSCH reception on a HARQ process shared by unicast and multicast.
Proposal 5: For Type-3 codebook for unicast and Type-1/2 codebook for multicast, for a HARQ process shared by unicast and multicast, 
· if RAN1 assumes that a NDI value in unicast DCI is toggled only between unicast PDSCHs while a NDI value in multicast DCI is toggled only between multicast PDSCHs, Type-3 codebook for unicast includes most recent unicast HARQ-ACK bit and, if configured for reporting, the NDI value in most recent unicast DCI for the HARQ process.
· if RAN1 assumes that a NDI value is toggled between unicast PDSCH and multicast PDSCH, for multicast PDSCH reception on the HARQ process, Type-3 codebook for unicast includes ‘NACK’ and, if configured for reporting, the NDI value in most recent multicast DCI for the HARQ process.
Meanwhile, we think that HARQ-ACK to PTP retransmission can be treated as HARQ-ACK to normal unicast transmission for construction of HARQ-ACK codebook. For example, for separate codebooks for unicast and multicast are constructed, PTP retransmission could be treated as unicast.
Proposal 6: HARQ-ACK to PTP retransmission is treated as HARQ-ACK to normal unicast transmission for construction of HARQ-ACK codebook.
In the meantime, it is unclear whether HP HARQ-ACK can be configured for multicast in case that HP HARQ-ACK is not configured for unicast. In our view, considering that PUCCH-Config for unicast can apply multicast HARQ-ACK, it seems better not to configure HP HARQ-ACK for multicast, in case HP HARQ-ACK is not configured for unicast.
Proposal 7: Clarify whether HP HARQ-ACK can be configured for multicast in case that HP HARQ-ACK is not configured for unicast.
3.	NACK only based HARQ-ACK
RAN1 discussed how to multiplex more than one NACK-only feedback based on the following proposal in RAN1#107bis-e:
	Proposal 3.2.2-1
When more than one NACK-only feedback are available for transmission in the same PUCCH slot,
· define up to 15 orthogonal PUCCH resources to select from according to combinations of up to 4 TBs with NACK-only feedback, 
· for more than 4 TBs with NACK-only feedback, NACK-only feedback is transformed into ACK/NACK based, i.e., the UE reports HARQ-ACK as in Rel-16 if the UE is provided UE-specific PUCCH resources. Otherwise, the UE does not report HARQ-ACK.
· The PUCCH resource to be used for the transmission is based on the last DCI scheduling multicast.



In our view, the number of TBs for channel selection could be up to UE capability and configured by the network based on UE capability. In addition, UE specific PUCCH resources could be always provided in PUCCH-config for multicast or PUCCH-config for unicast. Thus, we propose that if up to [B] orthogonal PUCCH resources is configured for combinations of up to [A] TBs, for more than one NACK-only feedback available for transmission in the same PUCCH slot, UE reports NACK-only feedback for combinations of up to [A] TBs if up to [B] orthogonal PUCCH resources is configured, while NACK-only feedback is transformed into ACK/NACK for more than [A] TBs with NACK-only feedback for reporting HARQ-ACK as in Rel-16.
Proposal 8: If up to [B] orthogonal PUCCH resources is configured for combinations of up to [A] TBs, for more than one NACK-only feedback available for transmission in the same PUCCH slot,
· UE reports NACK-only feedback for combinations of up to [A] TBs if up to [B] orthogonal PUCCH resources is configured.
· A and B are up to UE capability.
· NACK-only feedback is transformed into ACK/NACK for more than [A] TBs with NACK-only feedback for reporting HARQ-ACK as in Rel-16.
We think that for more than one NACK only based HARQ-ACK feedback changed to ACK/NACK based HARQ-ACK to be multiplexed, determining the PUCCH resources for transmission can be based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for NACK only based HARQ-ACK feedback. Considering that if PUCCH-config for multicast is not configured, PUCCH-config for unicast can be used for ACK/NACK based HARQ-ACK for multicast, we think that the PRI can refer to PUCCH-config for ACK/NACK based HARQ-ACK feedback for multicast or PUCCH-config for unicast for multiplexing more than one NACK only based HARQ-ACK feedback changed to ACK/NACK based HARQ-ACK.
Proposal 9: For more than one NACK only based HARQ-ACK feedback changed to ACK/NACK based HARQ-ACK to be multiplexed, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for NACK only based HARQ-ACK feedback based on PUCCH-config for ACK/NACK basesd HARQ-ACK feedback for multicast or PUCCH-config for unicast.
In RAN1#106bis, RAN1 agreed that for multiplexing the ACK/NACK-based HARQ-ACK feedback for multicast and unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI for unicast. In addition, when PUCCH transmission for the NACK-only based feedback for multicast collides with PUCCH transmissions for HARQ-ACK feedback/CSI for unicast for the same priority or PUSCH transmission for the same priority, UE multiplexes the NACK-only based feedback with the HARQ-ACK feedback/CSI on PUCCH or on to PUSCH by transforming NACK-only into the ACK/NACK HARQ bit.
Considering the above agreements, we could further discuss the case when NACK-only based HARQ-ACK feedback is configured for multicast. We think that for multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for unicast, determining the PUCCH resources for transmission can be also based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI for unicast.
Proposal 10: For multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI for unicast.
In addition, we think that for multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for multicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for ACK/NACK-based HARQ-ACK feedback for multicast.
Proposal 11: For multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for multicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for ACK/NACK-based HARQ-ACK feedback for multicast.
4.	HARQ-ACK for Group common SPS
For HARQ-ACK feedback for SPS, RAN1 agreed to support multiplexing HARQ-ACKs on the same PUCCH as follows:
	Agreement
When UE is configured with unicast SPS and multicast SPS with ACK/NACK based feedback for multiplexing on the same PUCCH for the same priority case, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH. 
Agreement
When HARQ-ACK for multicast dynamic grant PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.
Agreement
When HARQ-ACK for unicast SPS PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.

Agreement
When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, down-select from:
· Option 1: the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· Option 2: the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast.



First of all, RAN1 agreed that when HARQ-ACK for unicast SPS PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast. We prefer that when HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is also determined from the SPS-PUCCH-AN-List configured for unicast.
When the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, total payload size for multiplexing unicast and multicast HARQ-ACKs would be larger than maxPayloadSize in the SPS-PUCCH-AN-List configured for unicast. RAN1 could further discuss how to solve this problem. For example, oversized multicast HARQ-ACK can be dropped for multiplexing up to maxPayloadSize of HARQ-ACKs.
Proposal 12: When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· FFS: whether to drop multicast HARQ-ACK when total payload size for multiplexing is larger than maxPayloadSize in the SPS-PUCCH-AN-List configured for unicast 
In addition, RAN1 agreed that when HARQ-ACK for multicast dynamic grant PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from PUCCH-Config/PUCCH-ConfigurationList configured for multicast. RAN1 could further clarify that when HARQ-ACK for multicast dynamic grant PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the UE determines a PUCCH resource based on the last multicast DCI.
Proposal 13: When HARQ-ACK for multicast dynamic grant PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the UE determines a PUCCH resource based on the last multicast DCI.
Moreover, NACK-only based feedback can be supported for multicast SPS. Thus, we could further discuss the case when UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case. If this case happens, we think that it is simple that NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK.
For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook can be constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH. Besides, the PUCCH carrying the multiplexed HARQ-ACK can be determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.
Proposal 14: When UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case, NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK. 
· For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH and the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.
Furthermore, in case of multicast SPS PDSCHs possibly with unicast SPS PDSCH and/or SR, neither unicast nor multicast are scheduled by DCI. In this case, it is not clear whether we can determine PUCCH resource based on the last DCI. We think that UE could determine a PUCCH resource based on sps-PUCCH-AN-List in PUCCH-config as specified in 9.2.1 of 38.213.
Proposal 15: For multiplexing SR and HARQ-ACKs for group common SPS PDSCHs (and possibly unicast SPS PDSCHs), UE determines a PUCCH resource based on:
· Option 1: UE determines a PUCCH resource based on sps-PUCCH-AN-List of PUCCH-config for unicast as specified in 9.2.1 of 38.213
· Option 2: HARQ-ACKs for group common SPS PDSCHs or SR is dropped.
5.	Conclusion
In conclusion, we propose to discuss the following proposals for mechanisms to improve reliability of multicast services.
ACK/NACK based HARQ-ACK
Proposal 1: For avoiding impact on unicast, we propose to agree Option 1-2 for both unicast and multicast Type-1 codebook and Option 2-2 for both unicast and multicast Type-2 codebook.
Proposal 2: Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, one separate UL DAI indicating multiplexing multicast HARQ-ACK codebook applies to all configured G-RNTIs in Option 1-2.
Proposal 3: Concerning DCI overhead, only one additional 2-bit UL DAI can be included in DCI in Option 2-2. The additional 2-bit UL DAI indicates the largest DAI value among same or different total DAIs of all G-RNTIs.
Proposal 4: Assuming that a single Type-1 subcodebook is constructed for TDMed multicast PDSCHs for all G-RNTIs as currently specified in 38.213, if UE detects only one fallback DCI for any configured G-RNTI, UE performs fallback operation for all configured G-RNTIs.
Observation 1: For Type-3 codebook for unicast and Type-1/2 codebook for multicast, it is not clear how to set HARQ-ACK bit and, if configured for reporting, NDI value for multicast PDSCH reception on a HARQ process shared by unicast and multicast.
Proposal 5: For Type-3 codebook for unicast and Type-1/2 codebook for multicast, for a HARQ process shared by unicast and multicast, 
· if RAN1 assumes that a NDI value in unicast DCI is toggled only between unicast PDSCHs while a NDI value in multicast DCI is toggled only between multicast PDSCHs, Type-3 codebook for unicast includes most recent unicast HARQ-ACK bit and, if configured for reporting, the NDI value in most recent unicast DCI for the HARQ process.
· if RAN1 assumes that a NDI value is toggled between unicast PDSCH and multicast PDSCH, for multicast PDSCH reception on the HARQ process, Type-3 codebook for unicast includes ‘NACK’ and, if configured for reporting, the NDI value in most recent multicast DCI for the HARQ process.
Proposal 6: HARQ-ACK to PTP retransmission is treated as HARQ-ACK to normal unicast transmission for construction of HARQ-ACK codebook.
Proposal 7: Clarify whether HP HARQ-ACK can be configured for multicast in case that HP HARQ-ACK is not configured for unicast.

NACK only based HARQ-ACK
Proposal 8: If up to [B] orthogonal PUCCH resources is configured for combinations of up to [A] TBs, for more than one NACK-only feedback available for transmission in the same PUCCH slot,
· UE reports NACK-only feedback for combinations of up to [A] TBs if up to [B] orthogonal PUCCH resources is configured.
· A and B are up to UE capability.
· NACK-only feedback is transformed into ACK/NACK for more than [A] TBs with NACK-only feedback for reporting HARQ-ACK as in Rel-16.
Proposal 9: For more than one NACK only based HARQ-ACK feedback changed to ACK/NACK based HARQ-ACK to be multiplexed, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for NACK only based HARQ-ACK feedback based on PUCCH-config for ACK/NACK basesd HARQ-ACK feedback for multicast or PUCCH-config for unicast.
Proposal 10: For multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for unicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI for unicast.
Proposal 11: For multiplexing the NACK only based HARQ-ACK feedback for multicast and ACK/NACK-based HARQ-ACK feedback for multicast, determining the PUCCH resources for transmission is based on the PRI indicated in the “last DCI”, where the “last DCI” refers to the last DCI indicating PRI for ACK/NACK-based HARQ-ACK feedback for multicast.

HARQ-ACK for Group common SPS
Proposal 12: When HARQ-ACK for unicast SPS PDSCHs and multicast dynamic grant PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast.
· FFS: whether to drop multicast HARQ-ACK when total payload size for multiplexing is larger than maxPayloadSize in the SPS-PUCCH-AN-List configured for unicast 
Proposal 13: When HARQ-ACK for multicast dynamic grant PDSCHs and multicast SPS PDSCHs with ACK/NACK based feedback are multiplexed on the same PUCCH for the same priority case, the UE determines a PUCCH resource based on the last multicast DCI.
Proposal 14: When UE is configured with unicast SPS and multicast SPS with NACK-only based feedback for multiplexing on the same PUCCH for the same priority case, NACK only based HARQ-ACK is transformed to ACK/NACK based HARQ-ACK. 
· For NACK only based HARQ-ACK transformed to ACK/NACK based HARQ-ACK, the HARQ-ACK codebook is constructed as for multiple SPS PDSCHs regardless of unicast SPS PDSCH or multicast SPS PDSCH and the PUCCH carrying the multiplexed HARQ-ACK is determined from the SPS-PUCCH-AN-List configured for unicast, as agreed for ACK/NACK based feedback.
Proposal 15: For multiplexing SR and HARQ-ACKs for group common SPS PDSCHs (and possibly unicast SPS PDSCHs), UE determines a PUCCH resource based on:
· Option 1: UE determines a PUCCH resource based on sps-PUCCH-AN-List of PUCCH-config for unicast as specified in 9.2.1 of 38.213
· Option 2: HARQ-ACKs for group common SPS PDSCHs or SR is dropped.
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