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

2 Discussion
2.1 Carrier aggregation
At the last meeting, it was discussed whether to support multicast reception on SCell, but no agreement was reached. It is typical to use a different cell as PCell between UEs for load balancing. Therefore, multicast reception on SCell is essential for multicast operation. Regarding cross carrier scheduling, in order to perform cross carrier scheduling using group-common PDCCH, cell configuration for CA has to be unified among UEs, which is too restrictive. Self-scheduling would be sufficient.
Proposal 1: Support multicast reception on SCell with self-scheduling.
· Cross carrier scheduling is not supported in Rel-17 multicast.

2.2 Group-common PDCCH
2.2.1 DCI fields in DCI format 4_2
In RAN1#107-e, the following agreement was made [2].
	Agreement
Multicast DCI format 1_1 includes all configurable fields of unicast DCI format 1_1 except
· Identifier for DCI formats, TPC command for scheduled PUCCH, SRS request
· FFS: Scell dormancy indication
· One-shot HARQ-ACK request, PDSCH group index, New feedback indicator, Number of requested PDSCH group(s), ChannelAccess-Cpext
· CBGTI, CBGFI
· Minimum applicable scheduling offset indicator
· FFS: Carrier indicator, BWP indicator, ZP CSI-RS trigger
· FFS: MCS/NDI/RV for TB2


Multicast DCI format 1_1 was named DCI format 4_2. Regarding BWP indicator, the use case for BWP switching with group-common PDCCH is unclear. In addition, BWP switching with group-common PDCCH requires the same BWP configuration among UEs, which is too restrictive. So BWP indicator would be unnecessary. SCell dormancy indication can be done via unicast PDCCH and would not be need to be included in DCI format 4_2.
Proposal 2: Not include the following DCI fields in DCI format 4_2.
· Carrier indicator
· BWP indicator
· SCell dormancy indication
ZP CSI-RS trigger is used for PDSCH rate matching. If the field is not included in DCI format 4_2, gNB cannot perform scheduling where group-common PDSCH and CSI-RS for other UEs overlap. Or group-common PDSCH will be punctured when the group-common PDSCH overlaps CSI-RS for other UEs. There would be no benefit in excluding ZP CSI-RS trigger.
Proposal 3: Include the following DCI field in DCI format 4_2.
· ZP CSI-RS trigger
The number of serving cells configured for multicast may vary between UEs in a group. Also, different codebook types may be configured for different UEs in the group. So the size of DAI field in DCI format 4_2 should not be determined based on the number of serving cells or codebook type for multicast. The size should be explicitly configured in a CFR.
Proposal 4: The size of ‘Downlink assignment index’ field in DCI format 4_2 is explicitly configured in a CFR
· A UE configured with Type-1 HARQ-ACK codebook for multicast ignores the field.

2.2.2 The size of DCI format 4_2
In RAN1#106-e the following agreements were made [1].
	Agreement:
Update the WA made in RAN1#105-e meeting regarding enabling/disabling HARQ-ACK feedback as follows:
Working assumption:
For enabling/disabling ACK/NACK-based HARQ-ACK feedback for RRC_CONNECTED UE receiving multicast via dynamic group-common PDSCH:
· RRC signaling configures the enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback.
· If RRC signaling configures the function of group-common DCI based indication, group-common DCI indicates (explicitly or implicitly) whether ACK/NACK based HARQ-ACK feedback is enabled/disabled 
· Otherwise, enabling/disabling ACK/NACK based HARQ-ACK feedback is configured by RRC signaling. 
· FFS details on RRC signaling and group-common DCI indicating. 
· FFS whether/how this option is extended to apply to NACK-only based feedback and multiple G-RNTI cases. 
· FFS the relation to the HARQ-ACK codebook types and HARQ-ACK codebook construction.
· FFS the relation to the enabling/disabling ACK/NACK based HARQ-ACK feedback for retransmission.  
· FFS whether/how to allow UE not to react to the DCI signaling, but instead follow UE-specific RRC configuration for HARQ feedback.
· FFS whether/how to apply it to SPS group-common PDSCH.
· UE capability for enabling/ disabling function of group-common DCI indicating the enabling /disabling ACK/NACK based HARQ-ACK feedback is introduced and FFS details. 
· Note: It is up to network implementation to avoid any potential HARQ ACK mismatch between different UEs in the same multicast group

Agreement:
The group-common DCI indicating the enabling/disabling ACK/NACK based HARQ-ACK feedback is configured per G-RNTI by UE RRC signalling.


The RRC parameter for enabling/disabling HARQ-ACK feedback (i.e., harq-FeedbackEnabler-Multicast) is configured per G-RNTI. Also as stated in 38.212 CR [3], the presence of the DCI field for dynamic indication depends on harq-FeedbackEnabler-Multicast. Therefore, the total size of DCI fields is different for G-RNTIs whose harq-FeedbackEnabler-Multicast is set to dci-enabler and G-RNTIs whose harq-FeedbackEnabler-Multicast is not set to dci-enabler. Without additional agreement on the size of DCI format 4_2, a UE receiving multiple multicast services may have to receive two DCI format 4_2 with different sizes. It would make it more difficult to meet the "3+1" DCI size budget and would make UE processing more complex.
Also, dynamic indication via the DCI field is supported subject to UE capability. Even if there is only one G-RNTI, the size of DCI format 4_2 for UEs that support dynamic indication may be different from the size of DCI format 4_2 for UEs that do not support it. If a UE group contains both UEs that support dynamic indication and UEs that do not support it, gNB may have to send two DCI format 4_2 with different sizes.
With this background, we believe that RAN1 needs to agree on at least one of the following options.
· Option 1: The size of DCI format 4_2 can be configured by an RRC parameter. If the total size of DCI fields is smaller than the configured size, padding bits are added to DCI format 4_2.
· Option 2: The size of 'Enabling/disabling HARQ-ACK feedback indication' field is fixed to 1 bit regardless of the setting of harq-FeedbackEnabler-Multicast. A UE that harq-FeedbackEnabler-Multicast is not set to dci-enabler ignores the field.
Observation 1: Without additional agreement on the size of DCI format 4_2, a UE receiving multiple multicast services may have to receive two DCI format 4_2 with different sizes or gNB may have to send two DCI format 4_2 with different sizes.
Proposal 5: Support at least one of the following options.
· Option 1: The size of DCI format 4_2 can be configured by an RRC parameter. If the total size of DCI fields in DCI format 4_2 is smaller than the configured size, padding bits are added to DCI format 4_2.
· Option 2: The size of 'Enabling/disabling HARQ-ACK feedback indication' field is fixed to 1 bit regardless of the setting of harq-FeedbackEnabler-Multicast. A UE that harq-FeedbackEnabler-Multicast is not set to dci-enabler ignores the field.

2.2.3 TCI field in DCI format 4_2
The condition for the existence of TCI field in DCI format 4_2 is not described yet in section 5.1.5 of 38.214 CR [4]. It should follow tci-PresentInDCI for the CORESET scheduling GC-PDSCH. Therefore, we propose the following text proposal in section 5.1.5 of 38.214.
Proposal 6: Adopt the following text proposal in TS 38.214 Section 5.1.5 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 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 omitted>
----------------------------------- End of Text proposal to 5.1.5 of 38.214 ------------------------------------------------



2.3 Group-common PDSCH
In RAN1#107-e the following conclusion was reached.
	Conclusion
For the RRC parameters that can be configured in PDSCH-Config / PDCCH-Config / SPS-Config in Rel-15/16, they can also be configured in PDSCH-Config-Multicast / PDCCH-Config-Multicast / SPS-Config-Multicast.
· If some of these RRC parameters need changes for multicast reception (e.g., modify the default values, delete some useless parameters), RAN1 will list them explicitly in the RRC parameter list that will be sent to RAN2.
· For other RRC parameters that do not need changes for multicast reception, RAN1 will not list them with postfix ‘-Multicast’ one by one in the RRC parameter list that will be sent to RAN2, and the default values of these parameters are the same as the default values of the corresponding parameters in dedicated unicast BWP.


However, procedures related to some parameters in PDSCH-Config-Multicast are not described yet in 38.214 CR. In the following sections we make relevant text proposals.

2.3.1 Resource allocation type for multicast
How to determine the resource allocation type for multicast is not described yet in section 5.1.2.2 of 38.214. So we propose the following text proposal in section 5.1.2.2 of 38.214.
Proposal 7: Adopt the following text proposal in TS 38.214 Section 5.1.2.2 to clarify the resource allocation type for multicast.
	----------------------------------- Start of Text proposal to 5.1.2.2 of 38.214 ------------------------------------------------
5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0 or DCI format 4_1, then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the 'Frequency domain resource assignment' field by setting a higher layer parameter resourceAllocation in PDSCH-Config to 'dynamicSwitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocationDCI-1-2 in PDSCH-Config to 'dynamicSwitch' for DCI format 1_2 or setting a higher layer parameter resourceAllocation in PDSCH-Config-Multicast to  'dynamicSwitch' for DCI format 4_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation in PDSCH-Config for DCI format 1_1 or by the higher layer parameter resourceAllocationDCI-1-2 for DCI format 1_2 or by the higher layer parameter resourceAllocation in PDSCH-Config-Multicast for DCI format 4_2.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.2.2 of 38.214 ------------------------------------------------



2.3.2 PRB bundling procedure for multicast
PRB bundling procedure for PDSCH scheduled with DCI format 4_1/4_2 is not described yet in section 5.1.2.3 of 38.214. It would be most straightforward to apply the same procedure for DCI format 4_1 as for DCI format 1_0, and the same procedure for DCI format 4_2 as for DCI format 1_1. Therefore, we propose the following text proposal in section 5.1.2.3 of 38.214.
Proposal 8: Adopt the following text proposal in TS 38.214 Section 5.1.2.3 to clarify the PRB bundling procedure for multicast.
	----------------------------------- Start of Text proposal to 5.1.2.3 of 38.214 ------------------------------------------------
<Unchanged text omitted>

 If a UE is scheduled a PDSCH with DCI format 1_0 or DCI format 4_1, the UE shall assume that  is equal to 2 PRBs.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,  for bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. 



When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 

When receiving PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI,  for the CFR is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config-Multicast. 



When receiving PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.2.3 of 38.214 ------------------------------------------------



2.3.3 mcs-Table for multicast
Based the above conclusion, mcs-Table for multicast can be configured in PDSCH-Config-Multicast. mcs-Table can be set to qam256 or qam64LowSE. But there is still no description in section 5.1.3.1 of 38.214 CR when the RNTI type is G-RNTI and mcs-Table for multicast is set to qam64LowSE. Therefore we propose the following text proposal to clarify the table selection.
Proposal 9: Adopt the following text proposal in TS 38.214 Section 5.1.3.1 to clarify the table selection.
	----------------------------------- Start of Text proposal to 5.1.3.1 of 38.214 ------------------------------------------------
<Unchanged text omitted>
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.3.1 of 38.214 ------------------------------------------------



2.3.4 PDSCH resource mapping procedure for multicast
Resource mapping procedure for PDSCH scheduled with DCI format 4_1/4_2 are not described yet in section 5.1.4 of TS38.214 CR. So we propose the following text proposal in TS38.214 section 5.1.4.
[bookmark: _GoBack]Proposal 10: Adopt the following text proposal in TS 38.214 Section 5.1.4 to clarify the PDSCH resource mapping procedure for multicast.
	----------------------------------- Start of Text proposal to 5.1.4 of 38.214 ------------------------------------------------
<Unchanged text omitted>
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged text omitted>

5.1.4.1	PDSCH resource mapping with RB symbol level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1, rateMatchPatternGroup2 in PDSCH-Config-Multicast instead of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 in PDSCH-Config.
<Unchanged text omitted>

5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.4 of 38.214 ------------------------------------------------



2.3.5 DM-RS/PT-RS reception procedure for multicast
DM-RS and PT-RS reception procedures for PDSCH scheduled with DCI format 4_1/4_2 are not described yet in section 5.1.6 of 38.214 CR. It would be most straightforward to apply the same procedure for DCI format 4_1 as for DCI format 1_0, and the same procedure for DCI format 4_2 as for DCI format 1_1. Therefore, we propose the following text proposal in TS38.214 section 5.1.6.
Proposal 11: Adopt the following text proposal in TS 38.214 Section 5.1.6 to clarify the DM-RS/PT-RS reception procedures for PDSCH scheduled with DCI format 4_1/4_2.
	----------------------------------- Start of Text proposal to 5.1.6 of 38.214 ------------------------------------------------
<Unchanged text omitted>
5.1.6.2	DM-RS reception procedure
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB. The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config.
When receiving PDSCH scheduled by DCI format 1_0 or DCI format 4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
<Unchanged text omitted>
When receiving PDSCH scheduled by DCI format 1_0 or DCI format 4_1, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
<Unchanged text omitted>

5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB. The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 4_1 or DCI format 4_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.6 of 38.214 ------------------------------------------------



3 Conclusion
In this contribution, we have following observation and proposals:
Proposal 1: Support multicast reception on SCell with self-scheduling.
· Cross carrier scheduling is not supported in Rel-17 multicast.
Proposal 2: Not include the following DCI fields in DCI format 4_2.
· Carrier indicator
· BWP indicator
· SCell dormancy indication
Proposal 3: Include the following DCI field in DCI format 4_2.
· ZP CSI-RS trigger
Proposal 4: The size of ‘Downlink assignment index’ field in DCI format 4_2 is explicitly configured in a CFR
· A UE configured with Type-1 HARQ-ACK codebook for multicast ignores the field.
Observation 1: Without additional agreement on the size of DCI format 4_2, a UE receiving multiple multicast services may have to receive two DCI format 4_2 with different sizes or gNB may have to send two DCI format 4_2 with different sizes.
Proposal 5: Support at least one of the following options.
· Option 1: The size of DCI format 4_2 can be configured by an RRC parameter. If the total size of DCI fields in DCI format 4_2 is smaller than the configured size, padding bits are added to DCI format 4_2.
· Option 2: The size of 'Enabling/disabling HARQ-ACK feedback indication' field is fixed to 1 bit regardless of the setting of harq-FeedbackEnabler-Multicast. A UE that harq-FeedbackEnabler-Multicast is not set to dci-enabler ignores the field.
Proposal 6: Adopt the following text proposal in TS 38.214 Section 5.1.5 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 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 omitted>
----------------------------------- End of Text proposal to 5.1.5 of 38.214 ------------------------------------------------



Proposal 7: Adopt the following text proposal in TS 38.214 Section 5.1.2.2 to clarify the resource allocation type for multicast.
	----------------------------------- Start of Text proposal to 5.1.2.2 of 38.214 ------------------------------------------------
5.1.2.2	Resource allocation in frequency domain
Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the scheduling grant is received with DCI format 1_0, or DCI format 4_1 then downlink resource allocation type 1 is used.
If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the 'Frequency domain resource assignment' field by setting a higher layer parameter resourceAllocation in PDSCH-Config to 'dynamicSwitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocationDCI-1-2 in PDSCH-Config to 'dynamicSwitch' for DCI format 1_2 or setting a higher layer parameter resourceAllocation in PDSCH-Config-Multicast to  'dynamicSwitch' for DCI format 4_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher layer parameter resourceAllocation in PDSCH-Config for DCI format 1_1 or by the higher layer parameter resourceAllocationDCI-1-2 for DCI format 1_2 or by the higher layer parameter resourceAllocation in PDSCH-Config-Multicast for DCI format 4_2.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.2.2 of 38.214 ------------------------------------------------



Proposal 8: Adopt the following text proposal in TS 38.214 Section 5.1.2.3 to clarify the PRB bundling procedure for multicast.
	----------------------------------- Start of Text proposal to 5.1.2.3 of 38.214 ------------------------------------------------
<Unchanged text omitted>

 If a UE is scheduled a PDSCH with DCI format 1_0 or DCI format 4_1, the UE shall assume that  is equal to 2 PRBs.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI,  for bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config. 



When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 

When receiving PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI,  for the CFR is equal to 2 PRBs unless configured by the higher layer parameter prb-BundlingType given by PDSCH-Config-Multicast. 



When receiving PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters bundleSizeSet1 and bundleSizeSet2 configure two sets of  values, the first set can take one or two  values among {2, 4, wideband}, and the second set can take one  value among {2, 4, wideband}. 
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.2.3 of 38.214 ------------------------------------------------



Proposal 9: Adopt the following text proposal in TS 38.214 Section 5.1.3.1 to clarify the table selection.
	----------------------------------- Start of Text proposal to 5.1.3.1 of 38.214 ------------------------------------------------
<Unchanged text omitted>
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam256', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel. 
elseif the higher layer parameter mcs-Table given by PDSCH-Config-Multicast is set to 'qam64LowSE', and the PDSCH is scheduled by a PDCCH with DCI format 4_1 or 4_2 with CRC scrambled by G-RNTI 
-	the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.3.1 of 38.214 ------------------------------------------------



Proposal 10: Adopt the following text proposal in TS 38.214 Section 5.1.4 to clarify the PDSCH mapping procedure for multicast.
	----------------------------------- Start of Text proposal to 5.1.4 of 38.214 ------------------------------------------------
<Unchanged text omitted>
When receiving PDSCH scheduled by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, G-RNTI, G-CS-RNTI, or PDSCHs with SPS, the REs corresponding to the configured or dynamically indicated resources in Clauses 5.1.4.1, 5.1.4.2 are not available for PDSCH. Furthermore, the UE assumes SS/PBCH block transmission according to ssb-PositionsInBurst if the PDSCH resource allocation overlaps with PRBs containing SS/PBCH block transmission resources, the UE shall assume that the PRBs containing SS/PBCH block transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. 
<Unchanged text omitted>

5.1.4.1	PDSCH resource mapping with RB symbol level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of rateMatchPatternGroup1DCI-1-2, rateMatchPatternGroup2DCI-1-2 instead of rateMatchPatternGroup1 and rateMatchPatternGroup2. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1, rateMatchPatternGroup2 in PDSCH-Config-Multicast instead of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 in PDSCH-Config.
<Unchanged text omitted>

5.1.4.2	PDSCH resource mapping with RE level granularity
The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2 instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList. The procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of aperiodicZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config-Multicast instead of aperiodic-ZP-CSI-RS-ResourceSetsToAddModList in PDSCH-Config.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.4 of 38.214 ------------------------------------------------



Proposal 11: Adopt the following text proposal in TS 38.214 Section 5.1.6 to clarify the DM-RS/PT-RS reception procedures for PDSCH scheduled with DCI format 4_1/4_2.
	----------------------------------- Start of Text proposal to 5.1.6 of 38.214 ------------------------------------------------
<Unchanged text omitted>
5.1.6.2	DM-RS reception procedure
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB. The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2 with CRC scrambled by G-RNTI or G-CS-RNTI, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config.
When receiving PDSCH scheduled by DCI format 1_0 or DCI format 4_1 or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
<Unchanged text omitted>
When receiving PDSCH scheduled by DCI format 1_0 or DCI format 4_1, the UE shall assume the number of DM-RS CDM groups without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.
<Unchanged text omitted>

5.1.6.3	PT-RS reception procedure
The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 1_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 or dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and to a UE receiving PDSCH scheduled by DCI format 1_0 or DCI format 1_1 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB. The procedures on PT-RS reception described in this clause apply to a UE receiving PDSCH scheduled by DCI format 4_1 or DCI format 4_2 configured with the higher layer parameter phaseTrackingRS in dmrs-DownlinkForPDSCH-MappingTypeA or dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config-Multicast.
<Unchanged text omitted>
----------------------------------- End of Text proposal to 5.1.6 of 38.214 ------------------------------------------------
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