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1. Introduction
In this contribution, we will make discussions on NR Multicast and Broadcast Services in terms of SPS PDSCH overlapping handling, corrections on type 1 HARQ-ACK codebook in PUSCH, NACK-only related remaining issues.
2. [bookmark: _Ref498564494]Discussion
SPS PDSCH overlapping handling in FDM case
The issue of SPS PDSCH overlapping in FDM case was discussed several times in previous meetings but no consensus was achieved. In the last meeting, the following conclusion was achieved regrading FDM between one unicast PDSCH and one group-common PDSCH.

Conclusion
For FDM between one unicast PDSCH and one group-common PDSCH in a slot, only case 1 in the following cases is supported.
· Case 1: the unicast PDSCH and the group-common PDSCH in a slot are partially or fully overlapping in time domain and non-overlapping in frequency domain
· Case 2: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and non-overlapping in frequency domain 
· Case 3: the unicast PDSCH and the group-common PDSCH in a slot are non-overlapping in time domain and overlapping in frequency domain
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[bookmark: _Ref101357360]Figure 1 Supported case when a UE is capable of receiving FDMed unicast PDSCH and multicast PDSCH


During the discussion in the last meeting, the following proposal was discussed to handle the overlapping of SPS PDSCHs.

	Initial Proposal 1-2-v4: 
For unicast SPS PDSCH and multicast SPS PDSCH collision handling,
· If a UE only supports TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, the UE resolves collisions among unicast SPS PDSCHs and multicast SPS PDSCHs by reusing Rel-16 rules.
· If a UE only supports FDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· the UE resolves collisions among unicast SPS PDSCHs resulting in one unicast SPS PDSCH and collisions among multicast SPS PDSCHs resulting in one multicast SPS PDSCH as in Rel-16, respectively. If the resulting unicast SPS PDSCH and multicast SPS PDSCH overlap in time but not overlap in frequency, the UE receives both PDSCHs; else, the UE receives the one with lower configured sps-ConfigIndex.
· If a UE supports both FDM and TDM unicast SPS PDSCH and multicast SPS PDSCH in a slot, and more than one unicast PDSCH and multicast PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, 
· FFS 




When making solution to handle the overlapping between SPS PDSCHs for a UE capable of receiving FDMed unicast PDSCH and multicast PDSCH, the principle should be same as that in Rel-16 to select SPS PDSCHs with the lowest SPS PDSCH configuration index(es) as many as possible based on UE’s capability. However, for the case that the PDSCHs include both unicast SPS PDSCH(s) and multicast SPS PDSCH(s), the proposed solution will result in unnecessary dropping which is explained in Figure 2, where only unicast SPS 1 is received based on the proposal while UE is capable to receive SPS 1 and SPS 4.


 Figure 2 Example for SPS PDSCHs overlapping
For the handling of SPS PDSCHs overlapping, we have the following proposal.
[bookmark: _Ref101362371]Proposal 1:
If a UE only supports FDM reception between unicast SPS PDSCH and multicast SPS PDSCH in a slot, and if more than one PDSCH without a corresponding PDCCH transmission are in a slot on a serving cell, 
· if the PDSCHs include both unicast SPS PDSCH(s) and multicast SPS PDSCH(s), the UE resolves collision as following
· Step 0: Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot.
· Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q. Designate the received PDSCH as survivor PDSCH.
· Step 2: If the survivor PDSCH in step 1 is unicast PDSCH, a UE receives one multicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the multicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency. If the survivor PDSCH in step 1 is multicast PDSCH, a UE receives one unicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the unicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency.
· if the PDSCHs only include unicast SPS PDSCH(s) or only include multicast SPS PDSCH(s), the legacy procedure is applied.

The corresponding TP to 38.214 based on proposal 1 is shown below:
· Reason for change
· According to current specification, only one or multiple TDMed SPS PDSCHs within a slot are supported. For unicast SPS PDSCH and multicast SPS PDSCH, FDMed one unicast PDSCH and one multicast SPS PDSCH are supported based on previous agreements, UE behavior to handle SPS PDSCHs within a slot for a UE capable of FDMed unicast PDSCH and multicast SPS PDSCH is missing.
· Summary of change
· Add UE behavior to handle overlapping SPS PDSCHs when the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier 
· Consequences if not approved
· UE would not receive FDMed one unicast PDSCH and one multicast SPS PDSCH even when UE has the capability.

*************************************Start of TP********************************************
5	Physical downlink shared channel related procedures
5.1	UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the slot as specified below.
‒	Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot
‒	Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q, set j=j+1. Designate the received PDSCH as survivor PDSCH.
‒	Step 2: 
· If the UE is only capable of receiving FDMed unicast and multicast PDSCH per slot per carrier and Q includes both unicast SPS PDSCH(s) and multicast SPS PDSCH(s) 
· If the survivor PDSCH in step 1 is unicast PDSCH, the UE receives one multicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the multicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency domain.
· If the survivor PDSCH in step 1 is multicast PDSCH, UE receives one unicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the unicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency domain . 
· The UE stops the pseudo code.
· Otherwise, Tthe survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor PDSCH in step 1 are excluded from Q.
‒	Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot supported by the UE
*************************************End of TP********************************************

[bookmark: _Toc92093837]Corrections on type 1 HARQ-ACK codebook in PUSCH
For type 1 codebook generation, fallback operation was agreed for multicast in the last meeting.
	Agreement
· For the following two cases, the fallback operation for the Type-1 HARQ-ACK codebook for multicast is applied to G-RNTI/G-CS-RNTI configured with HARQ-ACK enabled only,
· a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1, 
· a PDSCH reception scheduled by DCI format 4_1 with counter DAI field value of 1 on the PCell, 
· SPS PDSCH reception(s) associated with G-CS-RNTIs.
· Note: If the UE receives two SPS PDSCH releases for two respective G-CS-RNTIs with DAI=1, or two PDSCHs by DCI 4_1 with DAI=1 for two respective G-RNTIs on the PCell, there is no fallback. 




However, this was not correctly captured in TS 38.213 9.1.2.2 [1]. The correction is proposed as following.

· Reason for change
· It was agreed that for the following two cases, the fallback operation for the Type-1 HARQ-ACK codebook for multicast is applied to G-RNTI/G-CS-RNTI configured with HARQ-ACK enabled only. However, for type 1 HARQ-ACK codebook in PUSCH, the third bullet was not correctly captured in the specification.
· a SPS PDSCH release indicated by DCI format 4_1 with counter DAI field value of 1, 
· a PDSCH reception scheduled by DCI format 4_1 with counter DAI field value of 1 on the PCell, 
· SPS PDSCH reception(s) associated with G-CS-RNTIs.
· Summary of change
· Change “only a SPS PDSCH reception” to “only SPS PDSCH reception(s)”
· Consequences if not approved
· When UE receives more than one SPS PDSCH, fallback operation will not be applied for type 1 codebook on PUSCH.

*************************************Start of TP********************************************
9.1.2.2	Type-1 HARQ-ACK codebook in physical uplink shared channel
If a UE is not provided pdsch-HARQ-ACK-Codebook = ‘semi-static’ for unicast or multicast HARQ-ACK information, the UE does not multiplex the unicast or multicast HARQ-ACK information in the PUSCH transmission, respectively.  
If a UE is provided pdsch-HARQ-ACK-Codebook = ‘semi-static’ for unicast and/or multicast HARQ-ACK information, and 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 PDSCH or SPS PDSCH release or TCI state update that the UE multiplexes corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or the TCI state update, or on the value of dl-DataToUL-ACK or dl-DataToUL-ACK-r16 if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 1_1 or on the value of dl-DataToUL-ACK-ForDCI-Format1-2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 1_2 and the UE is provided pdsch-HARQ-ACK-Codebook = ‘semi-static’ for unicast HARQ-ACK information, or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in DCI format 4_2 and the UE is provided pdsch-HARQ-ACK-Codebook = ‘semi-static’ for multicast HARQ-ACK information, in any of the  occasions for candidate PDSCH receptions by a DCI format or SPS PDSCH on any serving cell , as described in clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission
-	else the UE generates the HARQ-ACK codebook as described in clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH reception(s), or only a TCI state update, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 if the UE is provided pdsch-HARQ-ACK-Codebook = ‘semi-static’ for unicast HARQ-ACK information, or is scheduled by DCI format 4_1 with a counter DAI field value of 1 if the UE is provided pdsch-HARQ-ACK-Codebook = ‘semi-static’ for multicast HARQ-ACK information, on the PCell in the  occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception or only for the TCI state update as described in clause 9.1.2
*************************************End of TP********************************************

Remaining issues for NACK-only
In the last meeting, it was agreed that for UE configured with NACK-only HARQ-ACK feedback, for Alt4 (transmitting multiple NACK-only with PUCCH resource selection), define the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only, some remaining issues are left.

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. 

Multiple configured G-RNTIs cases

The main motivation to use NACK-only feedback is to reduce PUCCH overhead since the PUCCH resource for NACK-only is group-common. For multiple configured-G-RNTIs case, to achieve the same goal of reducing PUCCH overhead, all UEs within the group must be configured with the same G-RNTIs, otherwise, UE specific PUCCH resources are needed which is against with its original intention to use NACK-only feedback. For example, UE1 is configured with G-RNTI1 only, UE 2 is configured with G-RNTI1 and G-RNTI2. In this case, either UE specific PUCCH is used for NACK-only, or feedback of different G-RNTIs are TDMed in different PUCCH slots which is not feasible in TDD DL heavy case (e.g., DDDDU). Considering that we think alt 4 should be applicable only in single G-RNTI case. When UE is configured with multiple G-RNTIs, alt 1 (transform into ACK/NACK HARQ bits) is applied, that is, gNB should configure alt 1 for the UE in this case.
Proposal 2: For UE configured with NACK-only HARQ-ACK feedback, alt 4 is not applicable when the UE is configured with multiple G-RNTIs.
· It is expected that alt 1 is configured when the UE is configured with multiple G-RNTIs.

How to order the TBs for NACK-only

Regarding how to order the TBs, the following agreement was made in the last meeting.

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. 

First of all, from UE perspective, either single G-RNTI is configured or multiple G-RNTIs are configured, a UE does not know G-RNTI configuration for other UEs. For the case that a UE is configured with single G-RNTI and different G-RNTIs are used for different UEs from gNB perspective, Opt1-1 can be used and no any issue is identified. For case 2 and case 3, UE can’t distinguish between these two cases. For case 2, all UEs are configured with the same set of G-RNTIs from system perspective, which is very limited and is not a typical case. For case 3, Opt3-1-1 is not workable. For example, UE1 is configured with G-RNTI1 and G-RNTI 2 and transmits {1, 0} for G-RNTI1 and G-RNTI2 respectively, in a PUCCH slot, UE2 is configured with G-RNTI2 and G-RNTI3 and transmits {1, 0} for G-RNTI2 and G-RNTI3 respectively, in the same PUCCH slot. PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList would be used for UE1 and UE2 according the agreed mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only. Then, from gNB perspective, when gNB detects the transmission in the PUCCH resource provided by pucch-ResourceId obtained from the 2nd value of resourceList, there are three possibilities. The first one is UE1 is {1,1} for G-RNTI1 and G-RNTI2 and UE is {1,0} for G-RNTI2 and G-RNTI3, the second one is UE1 is {1,0} for G-RNTI1 and G-RNTI2 and UE is {1,1} for G-RNTI2 and G-RNTI3, the third one is UE1 is {1,0} for G-RNTI1 and G-RNTI2 and UE is {1,0} for G-RNTI2 and G-RNTI3. gNB can’t make distinguish among these.

Based on above, we propose not to support alt 4 in case 2 and case 3.
Proposal 3: For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· When the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI from 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.

Whether/how PRI is used for indication
In previous meeting, it was agreed that one PUCCH resource set is configured in PUCCH-config for NACK-only and at most 32 PUCCH resources can be configured in the PUCCH resource set. However, at most 15 PUCCH resources would be used for transmitting 4 TBs feedback according to the mapping table agreed in the last meeting, some resources in the PUCCH resource set would never be used if more than 15 PUCCH resources are configured in the PUCCH resource set. In addition, in the case with 1bit NACK-only, there is no need to fix the mapping between {0} and PUCCH resource, PRI can be used to improve PUCCH scheduling flexibility in that case. Thus, we propose the mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is only applied to more than 1 TB, for the case with 1 TB, legacy PUCCH resource determination mechanism is reused, i.e., PRI (and CCE index when there are more than 8 PUCCH resources in the set) is used to indicate the PUCCH resource for transmission.
Proposal 4: The agreed mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is only applied to more than 1 TB. For the case with 1 TB, PUCCH resource determination mechanism in NR Rel-15 is reused.
· PRI is used to indicate the PUCCH resource for transmission.
· CCE index is also used to indicate the PUCCH resource for transmission when there are more than 8 PUCCH resources in the PUCCH resource set.

NACK-only PUCCH overlapping with other PUCCH/PUSCH
For NACK-only feedback, another issue about NACK-only PUCCH overlapping with other PUCCH/PUSCH was discussed and the following agreement was achieved in the last meeting.

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.
· [bookmark: OLE_LINK1]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. 

The issue comes from that the actual PUCCH for NACK-only transmission depends on NACK-only bits and HARQ bit state according the agreed mapping table between HARQ-ACK bits and PUCCH resource, so gNB can’t know which PUCCH is used for NACK-only transmission, and thus can’t know whether there is overlapping between NACK-only PUCCH and other PUCCH/PUSCH. Note that if PRI is used to determine the PUCCH resource for transmission as proposed by above Proposal 4, at least for the most typical case with 1 bit, there is no such issue.
To solve this issue, different options were discussed. In our view, it is not necessary to define a nominal NACK-only PUCCH which is quite different from current mechanism and has large impact on specification and UE implementation. Noting that 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 and different PRBs can be configured for PF0/1. Opt4 that all PUCCHs have the same starting symbol and the same time duration can be adopt to solve the issue simply. In addition, opt4 can also solve the issue raised during the last meeting whether new timeline, i.e. N1 is needed for NACK-only feedback.

Proposal 5: 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, it is expected that all PUCCHs have the same starting symbol and the same time duration.

[bookmark: _Hlk110954246]PDSCH Aggregation Factor for multicast/broadcast PDSCH
Some RRC parameters for PDSCH aggregation factor for multicast PDSCH in TS 38.214 were misaligned with TS 38.331. It is proposed to adopt the following TP to align these RRC parameters.

· Reason for change
· Some RRC parameters for PDSCH aggregation factor for multicast/Broadcast PDSCH in TS 38.214 were misaligned with TS 38.331.
· Summary of change
· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]Change “pdsch-AggregationFactor”, “[SPS-Config-Multicast]” and “pdsch-ConfigMTCH” to “pdsch-AggregationFactorMulticast”, “SPS-Config” and “pdsch-ConfigPTM” respectively.
· Consequences if not approved
· PDSCH aggregation factor for multicast/broadcast PDSCH is misaligned between gNB and UE.


*************************************Start of TP********************************************
[bookmark: _Hlk86246980]When receiving PDSCH scheduled by DCI format 4_0, 4_1, or 4_2 in PDCCH with CRC scrambled by G-RNTI, if the UE is configured with pdsch-AggregationFactorMulticast in the pdsch-Config-Multicast associated with the corresponding G-RNTI, the same symbol allocation is applied across the pdsch-AggregationFactorMulticast consecutive slots. When receiving PDSCH scheduled by DCI format 4_1 or 4_2 for multicast reception in PDCCH with CRC scrambled by G-CS-RNTI, or PDSCH without corresponding PDCCH transmission using associated [SPS-Config-Multicast] and activated by the DCI format 4_1 or 4_2 in PDCCH with CRC scrambled by G-CS-RNTI, the same symbol allocation is applied across the pdsch-AggregationFactor, in associated SPS-Config-Multicast if configured, or 1 otherwise, consecutive slots. When receiving PDSCH scheduled by DCI format 4_0 in PDCCH with CRC scrambled by G-RNTI for MTCH, if the UE is configured with pdsch-AggregationFactor in the pdsch-ConfigPTM-MTCH, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots.
*************************************End of TP********************************************

3. Conclusion
In this contribution, we make discussions on NR Multicast and Broadcast Services and have the following proposals.
Proposal 1:
If a UE only supports FDM reception between unicast SPS PDSCH and multicast SPS PDSCH in a slot, and if more than one PDSCH without a corresponding PDCCH transmission are in a slot on a serving cell, 
· if the PDSCHs include both unicast SPS PDSCH(s) and multicast SPS PDSCH(s), the UE resolves collision as following
· Step 0: Q is the set of activated PDSCHs without corresponding PDCCH transmissions within the slot.
· Step 1: A UE receives one PDSCH with the lowest configured sps-ConfigIndex within Q. Designate the received PDSCH as survivor PDSCH.
· Step 2: If the survivor PDSCH in step 1 is unicast PDSCH, a UE receives one multicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the multicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency. If the survivor PDSCH in step 1 is multicast PDSCH, a UE receives one unicast PDSCH with the lowest configured sps-ConfigIndex within Q (if any), where the unicast PDSCH and the survivor PDSCH in step 1 are FDMed in frequency.
· if the PDSCHs only include unicast SPS PDSCH(s) or only include multicast SPS PDSCH(s), the legacy procedure is applied.
Proposal 2: For UE configured with NACK-only HARQ-ACK feedback, alt 4 is not applicable when the UE is configured with multiple G-RNTIs.
· It is expected that alt 1 is configured when the UE is configured with multiple G-RNTIs.
Proposal 3: For multicast, for addressing how to count and order the HARQ-ACK bits for NACK-only for Alt4:
· When the HARQ-ACK-to-PUCCH mapping table for Alt4 (from previous agreement) is applied to a single G-RNTI from 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.
Proposal 4: The agreed mapping between HARQ-ACK values and the PUCCH resources for the TBs configured with NACK-only is only applied to more than 1 TB. For the case with 1 TB, PUCCH resource determination mechanism in NR Rel-15 is reused.
· PRI is used to indicate the PUCCH resource for transmission.
· CCE index is also used to indicate the PUCCH resource for transmission when there are more than 8 PUCCH resources in the PUCCH resource set.
Proposal 5: 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, it is expected that all PUCCHs have the same starting symbol and the same time duration.
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