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1 Introduction
In this contribution, the remaining issues related to group scheduling mechanisms for MBS are discussed.

2 Discussion
2.1 Behavior of UE without dynamic slot-level repetition capability
It was agreed at the last meeting that support of dynamic slot-level repetition for broadcast is a separate FG from the basic function for broadcast [1]. Since gNB cannot know the capabilities of IDLE UEs, a UE that does not support dynamic slot-level repetition may receive TDRA configuration which contains repetitionNumber. If a DCI format 4_0 indicates a TDRA entry that contains repetitionNumber, it is not possible to request the UE to receive the PDSCH.
Proposal 1: For broadcast PDSCH reception, when a UE that does not support dynamic slot-level repetition is indicated a TDRA entry that contains repetitionNumber, the UE is not required to receive the PDSCH.
· Adopt the following text proposal in clause 5.1.2.1 of TS 38.214.
	----------------------------------- Start of Text proposal to 5.1.2.1 of 38.214 ------------------------------------------------
<Unchanged text is omitted>
When receiving PDSCH scheduled by DCI in PDCCH with CRC scrambled by G-CS-RNTI for multicast reception or G-RNTI, if the DCI field 'Time domain resource assignment' indicates an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation in the PDSCH-Config-Multicast or PDSCH-Config-Broadcast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. When receiving PDSCH scheduled without corresponding PDCCH transmission using associated SPS-Config-Multicast and activated by DCI in PDCCH with CRC scrambled by G-CS-RNTI for multicast reception, if the DCI field 'Time domain resource assignment' of the activating DCI indicates an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation in the PDSCH-Config-Multicast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. If a UE that does not indicate a capability for repetitionNumber in PDSCH-TimeDomainResourceAllocation in PDSCH-Config-Broadcast is indicated an entry which contains repetitionNumber by DCI format 4_0, the UE is not required to receive PDSCH scheduled by the DCI format.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1.2.1 of 38.214 ------------------------------------------------



2.2 DAI field in DCI format 4_2
In the current specification, the size of DAI field depends on HARQ-ACK codebook type. If different codebook types are configured for different UEs in a group, the size of DAI field will not be aligned among UEs in the group. So the size of DAI field in DCI format 4_2 should not be determined based on HARQ-ACK codebook type for multicast. The size should be explicitly configured in a CFR.
Proposal 2: The size of DAI field in DCI format 4_2 is explicitly configured in a CFR
· A UE not configured with Type-2 HARQ-ACK codebook for multicast ignores the field.

2.3 Priority indicator field in DCI format 4_2
Priority indication for multicast in DCI is supported subject to UE capability. The presence of ‘priority indicator’ in DCI format 4_2 depends on priorityIndicatorDCI-4-2. Since the position of ‘Enabling/disabling HARQ-ACK feedback indication’ in DCI format 4_2 depends on the presence of ‘priority indicator’, the setting of priorityIndicatorDCI-4-2 must be aligned within a UE group. If priority indication using DCI format 4_2 cannot be performed unless all UEs in the group have priority indication capability, the usefulness of priority indication feature is quite limited. Therefore, priorityIndicatorDCI-4-2 should also be configurable for UEs that do not support priority indication for multicast in DCI. UEs that do not support priority indication for multicast in DCI should just ignore the field.
Proposal 3: priorityIndicatorDCI-4-2 can be configured for UEs that do not support priority indication for multicast in DCI.
· A UE that does not support priority indication for multicast in DCI ignores ‘priority indicator’ field in DCI format 4_2.
· Adopt the following text proposal in clause 18 of TS 38.213 to specify the priority of PUCCH triggered by DCI format 4_2.
	----------------------------------- Start of Text proposal to 18 of 38.213 ------------------------------------------------
<Unchanged text is omitted>
A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information. If a UE does not support priority indicator field in DCI format 4_2, the UE considers the priority index to be 0 regardless of the value of the priority indicator field when priorityIndicatorDCI-4-2 is configured.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 18 of 38.213 ------------------------------------------------



2.4 Condition for disabling TB in DCI format 4_2
When there are DCI fields for two TBs in DCI format 1_1, the corresponding TB is disabled when MCS=26 and RV=1. Since DCI format 4_2 can include DCI fields for two TBs, it will be necessary to define their disabling conditions as well. It would be straightforward to apply the same rule to DCI format 4_2 as to DCI format 1_1. 
Also, the description of MCCH-RNTI is missing in 5.1.3.2 of 38.214. Therefore, we propose the following text proposal in clause 5.1.3.2 of 38.214.
Proposal 4: Adopt the following text proposal in clause 5.1.3.2 of TS 38.214 to define the condition for disabling TB in DCI format 4_2 and to correct a missing description.
	----------------------------------- Start of Text proposal to 5.1.3.2 of 38.214 ------------------------------------------------
5.1.3.2	Transport block size determination
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI in PDSCH-Config indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. In case the higher layer parameter maxNrofCodeWordsScheduledByDCI in PDSCH-Config-Multicast indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 4_2 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.


For the PDSCH assigned by a PDCCH with DCI format 4_0, format 4_1, format 4_2 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI or SI-RNTI, if Table 5.1.3.1-2 is used and , else if Table 5.1.3.1-4 used and  or a table other than Table 5.1.3.1-2 and Table 5.1.3.1-4 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1 or 4_2, first determine the TBS as specified below:
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1.3.2 of 38.214 ------------------------------------------------



2.5 TCI field in DCI format 4_2
Clause 7.3.1.5.3 of 38.212 states that the existence condition for the TCI field in DCI format 4_2 is defined in clause 5.1.5 of 38.214. However, 5.1.5 of 38.214 does not yet have a corresponding description. It would be straightforward to use the same rule as for DCI format 1_1. Therefore, we propose the following text proposal in clause 5.1.5 of 38.214.
Proposal 5: Adopt the following text proposal in clause 5.1.5 of TS 38.214 to clarify the condition for the existence of TCI field in DCI format 4_2.
	----------------------------------- Start of Text proposal to 5.1.5 of 38.214 ------------------------------------------------
<Unchanged text is omitted>
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentDCI-1-2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentDCI-1-2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the multicast PDSCH, the UE assumes that the TCI field is present in the DCI format 4_2 of the PDCCH transmitted on the CORESET. 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 [13, TS 38.306], 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. 
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1.5 of 38.214 ------------------------------------------------



2.6 Simultaneous transmission of unicast and multicast
Intra-slot TDM of multicast PDSCH(s) and unicast PDSCH(s) or intra-slot FDM of a multicast PDSCH and a unicast PDSCH is supported subject to UE capability. Ideally, gNB should schedule PDSCH within the capability of the UE with the minimum capability in the group. However, it would greatly reduce scheduling flexibility. The case where the number of PDSCHs in a slot exceeds the UE capability should be considered. In that case, it would be desirable to clearly define PDSCHs to be dropped, but it may be difficult considering that there may be various combinations of PDSCH locations and priorities in a slot. Which PDSCH(s) to drop can be up to UE implementation.
Proposal 6: If the number of PDSCHs in a slot exceeds the UE capability, it is up to UE implementation to decide which PDSCHs the UE receives.
· Adopt the following text proposal in clause 5.1 of TS 38.214
	----------------------------------- Start of Text proposal to 5.1 of 38.214 ------------------------------------------------
<Unchanged text is omitted>
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the number of PDSCHs in a slot in a component carrier exceeds the UE capability, the UE decodes PDSCHs of the number that is not beyond the indicated UE capability. It is up to UE implementation to decide which PDSCHs the UE receives.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1 of 38.214 ------------------------------------------------



3 Conclusion
In this contribution, we have the following proposals:
Proposal 1: For broadcast PDSCH reception, when a UE that does not support dynamic slot-level repetition is indicated a TDRA entry that contains repetitionNumber, the UE is not required to receive the PDSCH.
· Adopt the following text proposal in clause 5.1.2.1 of TS 38.214.
	----------------------------------- Start of Text proposal to 5.1.2.1 of 38.214 ------------------------------------------------
<Unchanged text is omitted>
When receiving PDSCH scheduled by DCI in PDCCH with CRC scrambled by G-CS-RNTI for multicast reception or G-RNTI, if the DCI field 'Time domain resource assignment' indicates an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation in the PDSCH-Config-Multicast or PDSCH-Config-Broadcast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. When receiving PDSCH scheduled without corresponding PDCCH transmission using associated SPS-Config-Multicast and activated by DCI in PDCCH with CRC scrambled by G-CS-RNTI for multicast reception, if the DCI field 'Time domain resource assignment' of the activating DCI indicates an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation in the PDSCH-Config-Multicast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. If a UE that does not indicate a capability for repetitionNumber in PDSCH-TimeDomainResourceAllocation in PDSCH-Config-Broadcast is indicated an entry which contains repetitionNumber by DCI format 4_0, the UE is not required to receive PDSCH scheduled by the DCI format.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1.2.1 of 38.214 ------------------------------------------------



Proposal 2: The size of DAI field in DCI format 4_2 is explicitly configured in a CFR
· A UE not configured with Type-2 HARQ-ACK codebook for multicast ignores the field.
Proposal 3: priorityIndicatorDCI-4-2 can be configured for UEs that do not support priority indication for multicast in DCI.
· A UE that does not support priority indication for multicast in DCI ignores ‘priority indicator’ field in DCI format 4_2.
· Adopt the following text proposal in clause 18 of TS 38.213 to specify the priority of PUCCH triggered by DCI format 4_2.
	----------------------------------- Start of Text proposal to 18 of 38.213 ------------------------------------------------
<Unchanged text is omitted>
A UE can be configured by harq-Feedback-Option-Multicast for a G-RNTI, or by sps-HARQ-Feedback-Option-Multicast for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI or with the G-CS-RNTI, respectively, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information. If a UE does not support priority indicator field in DCI format 4_2, the UE considers the priority index to be 0 regardless of the value of the priority indicator field when priorityIndicatorDCI-4-2 is configured.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 18 of 38.213 ------------------------------------------------



Proposal 4: Adopt the following text proposal in clause 5.1.3.2 of TS 38.214 to define the condition for disabling TB in DCI format 4_2 and to correct a missing description.
	----------------------------------- Start of Text proposal to 5.1.3.2 of 38.214 ------------------------------------------------
5.1.3.2	Transport block size determination
In case the higher layer parameter maxNrofCodeWordsScheduledByDCI in PDSCH-Config indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 1_1 if IMCS = 26 and if rvid = 1 for the corresponding transport block. In case the higher layer parameter maxNrofCodeWordsScheduledByDCI in PDSCH-Config-Multicast indicates that two codeword transmission is enabled, then one of the two transport blocks is disabled by DCI format 4_2 if IMCS = 26 and if rvid = 1 for the corresponding transport block. If both transport blocks are enabled, transport block 1 and 2 are mapped to codeword 0 and 1 respectively. If only one transport block is enabled, then the enabled transport block is always mapped to the first codeword.


For the PDSCH assigned by a PDCCH with DCI format 4_0, format 4_1, format 4_2 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI or SI-RNTI, if Table 5.1.3.1-2 is used and , else if Table 5.1.3.1-4 used and  or a table other than Table 5.1.3.1-2 and Table 5.1.3.1-4 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1 or 4_2, first determine the TBS as specified below:
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1.3.2 of 38.214 ------------------------------------------------



Proposal 5: Adopt the following text proposal in clause 5.1.5 of TS 38.214 to clarify the condition for the existence of TCI field in DCI format 4_2.
	----------------------------------- Start of Text proposal to 5.1.5 of 38.214 ------------------------------------------------
<Unchanged text is omitted>
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentDCI-1-2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentDCI-1-2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the multicast PDSCH, the UE assumes that the TCI field is present in the DCI format 4_2 of the PDCCH transmitted on the CORESET. 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 [13, TS 38.306], 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. 
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1.5 of 38.214 ------------------------------------------------



Proposal 6: If the number of PDSCHs in a slot exceeds the UE capability, it is up to UE implementation to decide which PDSCHs the UE receives.
· Adopt the following text proposal in clause 5.1 of TS 38.214
	----------------------------------- Start of Text proposal to 5.1 of 38.214 ------------------------------------------------
<Unchanged text is omitted>
The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-CS-RNTI that the UE shall be able to decode is the same as the indicated UE capability for the number of unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled with C-RNTI/CS-RNTI and a PDSCH scheduled with G-RNTI/G-CS-RNTI that partially or fully overlap in time in non-overlapping PRBs. If the number of PDSCHs in a slot in a component carrier exceeds the UE capability, the UE decodes PDSCHs of the number that is not beyond the indicated UE capability. It is up to UE implementation to decide which PDSCHs the UE receives.
<Unchanged text is omitted>
----------------------------------- End of Text proposal to 5.1 of 38.214 ------------------------------------------------
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