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Introduction
In this contribution, we discuss maintenance issues on NR Multicast and Broadcast Services
How to count and order the HARQ-ACK bits for NACK-only for Alt4
In the previous meeting, RAN1 made the following agreements:
	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. 



We think that Opt 3-1-2 couldn’t work well when different UEs are configured with different G-RNTIs. In particular, if a first UE receives a first G-RNTI and a second G-RNTI and a second UE receives only the second G-RNTI, it is not clear how C-DAI accumulating the scheduled TBs across different G-RNTIs works for the second UE. Moreover, considering that one UE supports only Alt1 and the other UE support Alt4 for multiplexing more than one NACK-only HARQ-ACK bit for a G-RNTI based on their UE capabilities, we think that it seems undesirable for C-DAI to accumulate the scheduled TBs across different G-RNTIs unlike normal operation of C-DAI in Type 2 codebook.
In addition, Opt2-1-1 and Opt3-1-1 seem similar to normal operation of C-DAI in Type 2 codebook. However, we think that Opt2-1-1 and Opt3-1-1 won’t work well when the last DCI including C-DAI is missing because a UE would select an incorrect PUCCH resource for multiplexing more than one NACK-only HARQ-ACK bit. Opt2-1-1 and Opt3-1-1 are not robust.
Considering the maintenance phase of this work, we prefer a conservative solution, i.e. Opt2-2 and Opt3-2 for Case 2 and Case 3. 
Proposal 1: For the case of all UEs configured with the same set of G-RNTIs (i.e. Case 2), Alt4 is not supported for multiplexing NACK-only HARQ-ACK bits.
Proposal 2: For the case of different UEs configured with different G-RNTIs (i.e. Case 3), Alt4 is not supported for multiplexing NACK-only HARQ-ACK bits.
Multiplexed NACK-only PUCCH overlapped with PUCCH/PUSCH
A resultant PUCCH resource selected for multiplexing four NACK-only based HARQ-ACK bits according to Alt4 could be overlapped with other PUCCH or PUSCH in time. In this case, it is not clear whether the multiplexed NACK-only based HARQ-ACK can be transformed to ACK/NACK based HARQ-ACK for multiplexing NACK-only based PUCCH and other PUCCH/PUSCH in a same slot, even when Alt4 is configured for multiplexing NACK-only based HARQ-ACKs. In our view, it seems natural that the multiple NACK-only based HARQ-ACKs are also transformed to ACK/NACK based HARQ-ACK for multiplexing the resultant NACK-only based PUCCH and PUSCH in a same slot. If transformation to ACK/NACK based HARQ-ACK is not supported, UE could transmit the PUSCH and drops the PUCCH.
Proposal 3: If the resultant NACK-only based PUCCH selected for multiplexing multiple NACK-only HARQ-ACK bits in Alt4 is overlapped with other PUCCH or PUSCH, the resultant NACK-only based HARQ-ACKs in Alt4 are transformed to ACK/NACK based HARQ-ACK for multiplexing the NACK-only HARQ-ACK bits in the PUSCH.
TP on multicast PUCCH overlapping with MSG3 PUSCH
When multiple UEs in the same group send ACK/NACK or NACK-only based HARQ-ACK(s) to multicast PDSCH, one of the UEs may perform RACH e.g. for Scheduling Request, Beam Failure Report or Timing Alignment. In this case, PUCCH for multicast HARQ-ACK could overlap with MSG3 PUSCH in a same slot.
For PUCCH overlapping with MSG3 PUSCH, we think that UE may be able to simultaneously transmit PUCCH carrying multicast HARQ-ACK and MSG3 PUSCH in a same slot, considering that the TA timer will start upon receiving MSG2. However, considering the simultaneous transmissions of PUCCH and MSG3 PUSCH do not currently occur, it seems simple that UE receiving multicast PDSCH does not transmit multicast HARQ-ACK in the slot where MSG3 PUSCH is transmitted. That is, UE does not need to support simultaneous transmissions of PUCCH and MSG3 PUSCH. This can be also applied to PUCCH overlapping with MSGA PUSCH
Proposal 4: Adopt TP to clarify that UE does not transmit PUCCH carrying multicast HARQ-ACK overlapping with MSG3/MSGA PUSCH.
	TP for TS 38.213
----------------------------------------------------Text proposal starts----------------------------------------------
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< Unchanged parts are omitted >
If a PUCCH carrying a HARQ-ACK information associated with multicast DCI formats overlaps with MSG3 PUSCH or MSGA PUSCH in a slot, UE does not transmit the PUCCH.
< Unchanged parts are omitted >
----------------------------------------------------Text proposal ends-----------------------------------------------



Multiplexing SR and HARQ-ACK bits for unicast and multicast
It seems not discussed yet how to multiplex positive SR, 1 HARQ-ACK bit for unicast and 1 HARQ-ACK bit for multicast for PUCCH format 0/1. Considering the existing multiplexing rules, for a same priority, we propose to multiplex a positive SR and two HARQ-ACK bits for unicast and multicast respectively as follows: 
Proposal 5: For multiplexing a positive SR and two HARQ-ACK bits for unicast and multicast respectively of a same priority,
· For PUCCH format 0 for unicast HARQ-ACK,
· Three bits are multiplexed on the PUCCH resource with PUCCH format 0 allocated for unicast HARQ-ACK according to the existing rules.
· For PUCCH format 1 for unicast HARQ-ACK and SR,
· Two HARQ-ACK bits are multiplexed on the SR PUCCH resource according to the existing rules
· For PUCCH format 1 for unicast HARQ-ACK and PUCCH format 0 for SR
· SR is dropped and Two HARQ-ACK bits are multiplexed on the PUCCH resource with PUCCH format 1 allocated for unicast HARQ-ACK according to the existing rules.

In addition, for Rel-17 intra-UE multiplexing, RAN1 agreed that for multiplexing a high-priority (HP) HARQ-ACK and a low-priority (LP) HARQ-ACK into a PUCCH or a PUSCH in R17, separate coding for the two HARQ-ACKs are supported. Considering this agreement, we propose that HARQ-ACKs for unicast and HARQ-ACKs for multicast are multiplexed per each priority before applying R17 intra-UE multiplexing rules. Afterwards, R17 intra-UE multiplexing rules can be applied to multiplexing PUCCH for HP and PUCCH for LP, assuming that the multiplexed unicast/multicast HARQ-ACKs of different priorities are considered HP/LP HARQ-ACKs respectively in the rules.
Proposal 6: For multiplexing HARQ-ACK information for unicast and multicast respectively and other UCIs of both LP and HP,
· HARQ-ACKs for unicast and HARQ-ACKs for multicast are multiplexed per each priority before applying R17 intra-UE multiplexing rules.
· Afterwards, R17 intra-UE multiplexing rules are applied to multiplexing PUCCH for HP and PUCCH for LP, assuming that the multiplexed unicast/multicast HARQ-ACKs of different priorities are considered HP/LP HARQ-ACKs respectively in the rules.
Type-3 codebook
In RAN1#108-e, the following proposal was discussed.
	Proposal 2.1.3-2
When UE is scheduled to provide Type-1 or Type-2 HARQ-ACK codebook for multicast and is triggered to provide Type-3 codebook in DCI format 1_1/1_2 in the same PUCCH slot, the UE only generates the Type-3 codebook that consists of HARQ-ACK bits for all HARQ processes including the ones used for multicast. 




If pdsch-HARQ-ACK-OneShotFeedback is configured, the DCI_format 1_1 can request the UE to report A/N for all HARQ processes and all CCs configured in the PUCCH group. Since Type-3 codebook is currently supporting unicast HARQ-ACKs only, the Type-3 codebook could consist of HARQ-ACK bits to the last unicast PDSCHs for all HARQ processes. In this case, the HARQ-ACK bit for a HARQ process in Type-3 codebook cannot be the HARQ-ACK to multicast PDSCH.
Alternatively, the Type-3 codebook could consist of HARQ-ACK bits to the last PDSCHs for all HARQ processes, regardless of whether the last PDSCH corresponds to unicast or multicast. In this case, the HARQ-ACK bit for a HARQ process in Type-3 codebook can be the HARQ-ACK to multicast PDSCH. 
Meanwhile, if pdsch-HARQ-ACK-OneShotFeedbackNDI is configured as well as pdsch-HARQ-ACK-OneShotFeedback, the DCI_format 1_1 can request the UE to include NDI for each A/N reported in Rel-16. We should clarify whether NDI values indicated by last multicast DCIs can be included in Type-3 codebook if HARQ-ACK bits in Type-3 codebook can be HARQ-ACK to multicast PDSCH.
Accordingly, the following proposal can be discussed for Type-3 codebook:
Proposal 7: When UE is scheduled to provide Type-1 or Type-2 HARQ-ACK codebook for multicast and is triggered to provide Type-3 codebook in DCI format 1_1/1_2 in the same PUCCH slot, the UE only generates the Type-3 codebook that consists of HARQ-ACK bits (and NDI values if pdsch-HARQ-ACK-OneShotFeedbackNDI is configured) based on the existing rules in 9.1.4 of 38.213:
· Alt 1: the Type-3 codebook consists of HARQ-ACK bits to the last unicast PDSCHs and NDI values indicated by the last unicast DCI format for all HARQ processes.
· Alt 2: the Type-3 codebook consists of HARQ-ACK bits to the last PDSCHs and NDI values indicated by the last DCI formats for all HARQ processes (i.e. the last one can be either unicast or multicast).
Deferring HARQ-ACK to multicast SPS PDSCH
As agreed in Rel-17 URLLC, SPS HARQ-ACK deferral can be configured for a SPS configuration. According to ASN.1 structure in TS 38.331 v17.0.0 that sps-HARQ-Deferral-r17 can be configured for multicast SPS as well as unicast SPS.
We think that if ACK/NACK based HARQ-ACK is configured for multicast SPS, the rules of deferring HARQ-ACK to unicast SPS PDSCH could be easily reused for deferring HARQ-ACK to multicast SPS PDSCH. However, we wonder if deferring NACK-only based HARQ-ACK to multicast SPS can always work well, considering NACK-only based HARQ-ACK can be shared by multiple UEs.
In our view, the rules of deferring HARQ-ACK to unicast SPS PDSCH could be reused for deferring HARQ-ACK to multicast SPS PDSCH, if deferred NACK-only based feedback is transformed to ACK/NACK based feedback. Alternatively, we could avoid deferring NACK-only based HARQ-ACK to multicast SPS PDSCH by invalidating simultaneous configuration of NACK-only based HARQ-ACK and SPS HARQ-ACK deferral for a SPS configuration.
Observation: In Rel-17, SPS HARQ-ACK deferral can be configured for a SPS configuration. According to ASN.1 structure in TS 38.331 v17.0.0 that sps-HARQ-Deferral-r17 can be configured for multicast SPS as well as unicast SPS.
Proposal 8: For ACK/NACK based HARQ-ACK, SPS HARQ-ACK deferral can be configured for a SPS configuration of multicast SPS. If configured, the rules of deferring HARQ-ACK to unicast SPS PDSCH are reused for deferring HARQ-ACK to multicast SPS PDSCH.
Proposal 9: For NACK-only based feedback to multicast SPS PDSCH, 
· Alt 1: SPS HARQ-ACK deferral can be configured for multicast SPS as in 38.331. If configured, the rules of deferring HARQ-ACK to unicast SPS PDSCH are reused for deferring HARQ-ACK to multicast SPS PDSCH by transforming NACK-only based feedback to ACK/NACK based feedback.
· Alt 2: Clarify in 38.331 that SPS HARQ-ACK deferral cannot be configured for a SPS configuration configured with NACK-only based feedback.
Multicast HARQ-ACK with PUCCH Cell Switching
In our view, for PUCCH for ACK/NACK based feedback for multicast, if pucch-sSCellPattern is configured in Rel-17, the rules of PUCCH cell switching can be easily applied to PUCCH for ACK/NACK based feedback for multicast. Thus, we propose that PUCCH cell switching can be applicable for ACK/NACK based feedback for multicast. 
Meanwhile, we wonder if PUCCH cell switching can also work with PUCCH for NACK-only based HARQ-ACK which can be shared by multiple UEs. For simplicity, we could consider that PUCCH cell switching is only applicable for ACK/NACK based feedback for multicast.
Proposal 10: For PUCCH for ACK/NACK based feedback for multicast, if pucch-sSCellPattern is configured, the rules of PUCCH cell switching is also applied to PUCCH for ACK/NACK based feedback for multicast
Proposal 11: For NACK-only based feedback for multicast, if pucch-sSCellPattern is configured, 
· Alt 1: the rules of PUCCH cell switching is also applied to PUCCH for NACK-only based feedback for multicast
· Alt 2: the rules of PUCCH cell switching is not applied to PUCCH for NACK-only based feedback for multicast
TCI state for broadcast PDCCH
RAN1 agreed the following TP in RAN1#108-e. 
	Agreement
Adopt the following TP for Clause 10.1 in TS 38.213:
· note: further clarification may be needed for the case of receiving broadcast, and MCCH-RNTI
----------------- Start of TP ----------------
10.1	UE procedure for determining physical downlink control channel assignment
<Unchanged text is omitted>
For a scheduled cell and at any time, if a UE is provided a C-RNTI, athe UE expects to have received at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
<Unchanged text is omitted>
----------------- End of TP ----------------



When it comes to broadcast MCCH/MTCH, PDCCH monitoring occasions in a window for broadcast MCCH/MTCH are associated with actual transmitted SSBs determined according to ssb-PositionsInBurst in SIB1, respectively. Thus, if a UE is in connected mode, it will be beneficial for gNB to know which MO among multiple PDCCH MOs in a window the UE will actually monitor in the window in order to ensure that the UE receives at most 16 PDCCHs. 
Observation: It is beneficial for gNB to know which MO among multiple PDCCH MOs in a window the UE will actually monitor in the window in order to ensure that the UE receives at most 16 PDCCHs.
For simplicity, we propose that the TCI state determined for monitoring unicast PDCCHs as specified in 38.213 is used for a connected UE to determine a PDCCH MO among multiple MOs in a MCCH/MTCH window for reception of broadcast PDCCHs.
Proposal 12: The TCI state determined for monitoring unicast PDCCHs as specified in 38.213 is used for a connected UE to determine a PDCCH MO among multiple MOs in a MCCH/MTCH window for reception of broadcast PDCCHs.
TCI state for multicast PDCCH
Considering that the TCI State Indication for UE-specific PDCCH MAC CE is used for unicast PDCCH, RAN1 needs to clarify whether the existing MAC CE for unicast PDCCH can be applied to multicast PDCCH, especially when unicast CORESET is used for multicast PDCCH as well as unicast PDCCH.
In our view, if a CORESET is shared by unicast and multicast, it seems natural that the existing the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH is also applied to multicast PDCCH on the CORESET.
If a CORESET configured in PDCCH-Config-Multicast is dedicated to multicast, the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH may indicate the CORESET ID. Considering this possibility, RAN1 could discuss the following options for a CORESET configured in PDCCH-Config-Multicast:
· Option 1: UE expects that the existing the TCI State Indication for UE-specific PDCCH MAC CE does not indicate the CORESET ID for multicast.
· Option 2: the existing the TCI State Indication for UE-specific PDCCH MAC CE can be also applied to the CORESET ID for multicast.
Observation: RAN1 should clarify whether the existing MAC CE for unicast PDCCH can be also applied to multicast PDCCH, especially when unicast CORESET is used for multicast PDCCH as well as unicast PDCCH.
Proposal 13: For a CORESET shared by unicast and multicast, the existing the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH can be also applied to multicast PDCCH on the CORESET.
Proposal 14: For a CORESET configured in PDCCH-Config-Multicast, if the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH indicates the CORESET ID,
· Option 1: UE expects that the existing the TCI State Indication for UE-specific PDCCH MAC CE does not indicate the CORESET ID for multicast.
· Option 2: the existing the TCI State Indication for UE-specific PDCCH MAC CE can be also applied to the CORESET ID for multicast.
TCI state for multicast PDSCH
RAN1 discussed some FL’s proposals on TCI state of multicast PDSCH in RAN1#108-e as follows:
	Agreement
For TCI states activation/deactivation for multicast GC-PDSCH, Alt-1 is supported.
· Alt-1: The unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ is received by the UE to map up to 8 TCI states configured in PDSCH-Config to the TCI codepoints in both unicast DCI format and DCI format 4_2. The following text in Clause 5.1.5 of TS38.214 is deleted.
· “The UE can be configured with a list of up to M’ TCI-State configurations within the higher layer parameter PDSCH-Config-Multicast to decode PDSCH associated with a G-RNTI or a G-CS-RNTI according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M’ depends on the UE capability.”




We think that as discussed in RAN1#107bis-e, we would need to align the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, because relying on HARQ-ACK for the application time could result in misalignment of the application time among different UEs. As one simple solution to align the application time, we think that toggled NDI in multicast DCI 4_2 can be used to indicate to the UEs in the same group whether to apply the recently received UE specific activation command.
Proposal 15: For aligning the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, if the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ has been received, if the legacy condition is met, all UEs in the group apply the activation command upon receiving DCI format 4_2 indicating a toggled NDI bit.
Meanwhile, as in Alt 1, if the UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config, we think that different UEs in the same group may differently interpret TCI codepoints in a same DCI format 4_2. Thus, a specific TCI state codepoint of DCI 4_2 can indicate a deactivated TCI state for one UE but still an activated TCI state for the other UE.
For example, both UE1 and UE2 in the same group e.g. for G-RNTI#1 can be configured with the TCI states 1, 2, 3 and 4. Then, the network can activate TCI state 1 and 2 for UE1 by sending the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE over unicast PDSCH. Meanwhile, the network can activate TCI state 2 for UE2 by sending the TCI States Activation/Deactivation for UE-specific PDSCH MAC CE over unicast PDSCH. 
In this case, if UE receives the DCI 4_2 of which CRC is scrambled by G-RNTI#1 and the DCI 4_2 indicates a specific codepoint mapped to both TCI state 1 for UE1 and TCI state 2 for UE2, UE1 and UE2 receive a same multicast PDSCH scheduled by the DCI 4_2 by using TCI state 1 and TCI state 2, respectively. However, if UE receives the DCI 4_2 of which CRC is scrambled by G-RNTI#1 and the DCI 4_2 indicates a specific codepoint mapped to both TCI state 2 for UE1 and TCI state 3 for UE2, UE1 receives multicast PDSCH scheduled by the DCI 4_2 by using TCI state 2, while it is not clear how UE2 receives multicast PDSCH by using TCI state 3 which is deactivated for UE2. We think that if this case happens, it seems natural that UE2 does not receive multicast PDSCH. Thus, UE2 can send NACK to multicast PDSCH regardless of whether UE2 actually receives multicast PDSCH.
Observation: If the UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config as agreed in Alt 1, a specific TCI state codepoint of DCI 4_2 can indicate a deactivated TCI state for one UE but still an activated TCI state for the other UE.
Proposal 16: If a specific TCI state codepoint of DCI 4_2 indicates a deactivated TCI state for a UE, the UE ignores the corresponding multicast PDSCH, and then the UE sends NACK.
TimeDurationForQCL
As specified in clause 5.1.5 of 38.214, if the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability, for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission within the active BWP of the serving cell. In addition, If the PDSCH is scheduled by a DCI format having the TCI field present, and if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state.
Assuming that the above text in clause 5.1.5 of 38.214 can be also applied to GC-PDCCH/GC-PDSCH, we would need to clarify how the threshold timeDurationForQCL can be determined based on reported UE capability, because multiple UEs receiving the same GC-PDCCH/GC-PDSCH in the same group may report different UE capability for the threshold timeDurationForQCL. One simple approach seems that UEs always go for the worst threshold timeDurationForQCL for GC-PDCCH/GC-PDSCH. Alternatively, gNB could configure threshold timeDurationForQCL per G-RNTI or per CFR based on the worst reported UE capability among UEs in the same group or in the same CFR. If configured, we prefer the threshold timeDurationForQCL per G-RNTI. If not configured, the threshold could be set to the worst value in the current specification.
Proposal 17: For reception of GC-PDSCH scheduled by GC-PDCCH, UE determines whether the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, as specified in clause 5.1.5 of 38.214, where the threshold is configured per G-RNTI by gNB (based on the worst reported UE capability).
· If the threshold is not configured, the worst value of the threshold in the current specification is used.
Conclusion
In conclusion, we propose to agree the following TPs and proposals:
Proposal 1: For the case of all UEs configured with the same set of G-RNTIs (i.e. Case 2), Alt4 is not supported for multiplexing NACK-only HARQ-ACK bits.
Proposal 2: For the case of different UEs configured with different G-RNTIs (i.e. Case 3), Alt4 is not supported for multiplexing NACK-only HARQ-ACK bits.
Proposal 3: If the resultant NACK-only based PUCCH selected for multiplexing multiple NACK-only HARQ-ACK bits in Alt4 is overlapped with other PUCCH or PUSCH, the resultant NACK-only based HARQ-ACKs in Alt4 are transformed to ACK/NACK based HARQ-ACK for multiplexing the NACK-only HARQ-ACK bits in the PUSCH.
Proposal 4: Adopt TP to clarify that UE does not transmit PUCCH carrying multicast HARQ-ACK overlapping with MSG3/MSGA PUSCH.
	TP-2 for TS 38.213
----------------------------------------------------Text proposal starts----------------------------------------------
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< Unchanged parts are omitted >
If a PUCCH carrying a HARQ-ACK information associated with multicast DCI formats overlaps with MSG3 PUSCH or MSGA PUSCH in a slot, UE does not transmit the PUCCH.
< Unchanged parts are omitted >
----------------------------------------------------Text proposal ends-----------------------------------------------



Proposal 5: For multiplexing a positive SR and two HARQ-ACK bits for unicast and multicast respectively of a same priority,
· For PUCCH format 0 for unicast HARQ-ACK,
· Three bits are multiplexed on the PUCCH resource with PUCCH format 0 allocated for unicast HARQ-ACK according to the existing rules.
· For PUCCH format 1 for unicast HARQ-ACK and SR,
· Two HARQ-ACK bits are multiplexed on the SR PUCCH resource according to the existing rules
· For PUCCH format 1 for unicast HARQ-ACK and PUCCH format 0 for SR
· SR is dropped and Two HARQ-ACK bits are multiplexed on the PUCCH resource with PUCCH format 1 allocated for unicast HARQ-ACK according to the existing rules.
Proposal 6: For multiplexing HARQ-ACK information for unicast and multicast respectively and other UCIs of both LP and HP,
· HARQ-ACKs for unicast and HARQ-ACKs for multicast are multiplexed per each priority before applying R17 intra-UE multiplexing rules.
· Afterwards, R17 intra-UE multiplexing rules are applied to multiplexing PUCCH for HP and PUCCH for LP, assuming that the multiplexed unicast/multicast HARQ-ACKs of different priorities are considered HP/LP HARQ-ACKs respectively in the rules.
Proposal 7: When UE is scheduled to provide Type-1 or Type-2 HARQ-ACK codebook for multicast and is triggered to provide Type-3 codebook in DCI format 1_1/1_2 in the same PUCCH slot, the UE only generates the Type-3 codebook that consists of HARQ-ACK bits (and NDI values if pdsch-HARQ-ACK-OneShotFeedbackNDI is configured) based on the existing rules in 9.1.4 of 38.213:
· Alt 1: the Type-3 codebook consists of HARQ-ACK bits to the last unicast PDSCHs and NDI values indicated by the last unicast DCI format for all HARQ processes.
· Alt 2: the Type-3 codebook consists of HARQ-ACK bits to the last PDSCHs and NDI values indicated by the last DCI formats for all HARQ processes (i.e. the last one can be either unicast or multicast).
Observation: In Rel-17, SPS HARQ-ACK deferral can be configured for a SPS configuration. According to ASN.1 structure in TS 38.331 v17.0.0 that sps-HARQ-Deferral-r17 can be configured for multicast SPS as well as unicast SPS.
Proposal 8: For ACK/NACK based HARQ-ACK, SPS HARQ-ACK deferral can be configured for a SPS configuration of multicast SPS. If configured, the rules of deferring HARQ-ACK to unicast SPS PDSCH are reused for deferring HARQ-ACK to multicast SPS PDSCH.
Proposal 9: For NACK-only based feedback to multicast SPS PDSCH, 
· Alt 1: SPS HARQ-ACK deferral can be configured for multicast SPS as in 38.331. If configured, the rules of deferring HARQ-ACK to unicast SPS PDSCH are reused for deferring HARQ-ACK to multicast SPS PDSCH by transforming NACK-only based feedback to ACK/NACK based feedback.
· Alt 2: Clarify in 38.331 that SPS HARQ-ACK deferral cannot be configured for a SPS configuration configured with NACK-only based feedback.
Proposal 10: For PUCCH for ACK/NACK based feedback for multicast, if pucch-sSCellPattern is configured, the rules of PUCCH cell switching is also applied to PUCCH for ACK/NACK based feedback for multicast
Proposal 11: For NACK-only based feedback for multicast, if pucch-sSCellPattern is configured, 
· Alt 1: the rules of PUCCH cell switching is also applied to PUCCH for NACK-only based feedback for multicast
· Alt 2: the rules of PUCCH cell switching is not applied to PUCCH for NACK-only based feedback for multicast
Observation: It is beneficial for gNB to know which MO among multiple PDCCH MOs in a window the UE will actually monitor in the window in order to ensure that the UE receives at most 16 PDCCHs.
Proposal 12: The TCI state determined for monitoring unicast PDCCHs as specified in 38.213 is used for a connected UE to determine a PDCCH MO among multiple MOs in a MCCH/MTCH window for reception of broadcast PDCCHs.
Observation: RAN1 should clarify whether the existing MAC CE for unicast PDCCH can be also applied to multicast PDCCH, especially when unicast CORESET is used for multicast PDCCH as well as unicast PDCCH.
Proposal 13: For a CORESET shared by unicast and multicast, the existing the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH can be also applied to multicast PDCCH on the CORESET.
Proposal 14: For a CORESET configured in PDCCH-Config-Multicast, if the TCI State Indication for UE-specific PDCCH MAC CE over unicast PDSCH indicates the CORESET ID,
· Option 1: UE expects that the existing the TCI State Indication for UE-specific PDCCH MAC CE does not indicate the CORESET ID for multicast.
· Option 2: the existing the TCI State Indication for UE-specific PDCCH MAC CE can be also applied to the CORESET ID for multicast.
Proposal 15: For aligning the application time of the mapping between TCI states and the TCI codepoints in DCI format 4_2 for different UEs in the same MBS group, if the unicast PDSCH carrying a ‘TCI States Activation/Deactivation for UE-specific PDSCH MAC CE’ has been received, if the legacy condition is met, all UEs in the group apply the activation command upon receiving DCI format 4_2 indicating a toggled NDI bit.
Observation: If the UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config as agreed in Alt 1, a specific TCI state codepoint of DCI 4_2 can indicate a deactivated TCI state for one UE but still an activated TCI state for the other UE.
Proposal 16: If a specific TCI state codepoint of DCI 4_2 indicates a deactivated TCI state for a UE, the UE ignores the corresponding multicast PDSCH, and then the UE sends NACK.
Proposal 17: For reception of GC-PDSCH scheduled by GC-PDCCH, UE determines whether the time offset between the reception of the DL DCI and the corresponding PDSCH of a serving cell is equal to or greater than a threshold timeDurationForQCL if applicable, as specified in clause 5.1.5 of 38.214, where the threshold is configured per G-RNTI by gNB (based on the worst reported UE capability).
· If the threshold is not configured, the worst value of the threshold in the current specification is used.

