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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
Regarding the RRC parameters for multicast, the following conclusion was reached in RAN1#107-e meeting:
	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, as RAN2 has already implemented in the TS38.331 running CR [1] that some parameters are noted that they are not configured in the case of PDCCH configuration for MBS multicast, e.g., tpc-PUCCH, tpc-PUSCH, tpc-SRS, etc. However, such parameters are not included in the RRC parameters list sent to RAN2 [2]. 
Therefore, from RAN2 perspective, given they have identified some parameters are clearly not needed for multicast but not included in the RRC parameters list sent to RAN2, it is not clear to RAN2, among those parameters not included in the RRC parameters list, what parameters are not needed and what parameters are needed but without special default values.
This paper aims to analyze the parameters included in PDCCH-config/PDSCH-config and sorts out the parameters that are not needed so as to help RAN2 figure out the parameters that are needed without special default values. 
[bookmark: _Ref129681832]Configurations of PDCCH-config for multicast  
The following Table 1 starts from all the parameters currently included in PDCCH-Config for unicast in the first column and derives whether they are needed or not in the last column based on the background (if any) in the middle column:
[bookmark: _Ref95069912]Table 1: Analysis of parameters in PDCCH-config that are needed/not needed for multicast 
	Parameters in PDCCH-config
	Background 
	Whether needed for multicast?

	controlResourceSetToAddModList      SEQUENCE(SIZE (1..3)) OF ControlResourceSet
controlResourceSetToReleaseList     SEQUENCE(SIZE (1..3)) OF ControlResourceSetId  
controlResourceSetToAddModListSizeExt-v1610 SEQUENCE (SIZE (1..2)) OF ControlResourceSet             
controlResourceSetToReleaseListSizeExt-r16 SEQUENCE (SIZE (1..5)) OF ControlResourceSetId-r16                  
	Agreements: 
For PTM transmission scheme 1, the CORESET for group-common PDCCH is configured within the common frequency resource for group-common PDSCH.
· FFS: number of CORESET(s) for group-common PDCCH within the common frequency resource for group-common PDSCH
	Needed. 


	searchSpacesToAddModList, 
searchSpacesToReleaseList,
searchSpacesToAddModListExt2-r17
	List of UE specifically configured Search Spaces or MBS multicast Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces). If the network includes searchSpaceToAddModListExt or searchSpacesToAddModListExt2, it includes the same number of entries, and listed in the same order, as in searchSpacesToAddModList in each of them.
	Needed as RAN2 implemented in TS38.331 running CR. 


	downlinkPreemption                  SetupRelease { DownlinkPreemption }  
	Downlink preemption is indicated in DCI format 2_1. 
Agreement
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

	Not needed. 

	    tpc-PUSCH                           SetupRelease { PUSCH-TPC-CommandConfig }                         
	TPC command for PUCCH/PUSCH is indicated in DCI format 2_2. 
TPC command for SRS is indicated in DCI format 2_3. 
Agreement
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

	Not needed. 

	    tpc-PUCCH                           SetupRelease { PUCCH-TPC-CommandConfig }                      
	
	Not needed. 

	    tpc-SRS                             SetupRelease { SRS-TPC-CommandConfig}                        
	
	Not needed. 

	    uplinkCancellation-r16              SetupRelease { UplinkCancellation-r16 }           
	Uplink cancellation is indicated in DCI format 2_4.
Agreement
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

	Not needed

	    monitoringCapabilityConfig-r16      ENUMERATED { r15monitoringcapability,r16monitoringcapability }
	Per span PDCCH monitoring is not agreed to be supported. 
	Not needed. 
The capability for PDCCH monitoring for multicast by default is the R15 monitoring capability. 

	    searchSpaceSwitchConfig-r16         SearchSpaceSwitchConfig-r16                                      
	Search space set group switching is indicated in DCI format 2_0. 
Agreement
For multicast of RRC_CONNECTED UEs in Rel-17, 
· DCI format 2_x cannot be configured in the same CSS configuration with multicast DCI formats.

	Not needed. 



Based on the above analysis, the parameters that are NOT needed for PDCCH-config for multicast consists of:
· downlinkPreemption 
· tpc-PUCCH 
· tpc-PUSCH 
· tpc-SRS 
· uplinkCancellation-r16
· monitoringCapabilityConfig-r16 (the default is R15monitoringcapablity)
· searchSpaceSwitchConfig-r16
Proposal 1: Inform RAN2 that the following parameters are NOT needed for PDCCH-Config for multicast:
· downlinkPreemption 
· tpc-PUCCH 
· tpc-PUSCH 
· tpc-SRS 
· uplinkCancellation-r16
· monitoringCapabilityConfig-r16 (the default is R15monitoringcapablity)
· searchSpaceSwitchConfig-r16
Configurations of PDSCH-config for multicast  
The following Table 2 starts from all the parameters currently included in PDSCH-Config for unicast in the first column and derives whether they are needed or not in the last column based on the background (if any) in the middle column:
[bookmark: _Ref95069904]Table 2: Analysis of parameters in PDSCH-config that are needed/not needed for multicast
	Parameters in PDSCH-config
	Background 
	Whether needed for multicast?

	dataScramblingIdentityPDSCH             INTEGER (0..1023)
	Agreement: 
[bookmark: OLE_LINK30]For initializing scrambling sequence generator for GC-PDSCH scheduled by the first DCI format for multicast received in Type-x CSS for RRC_CONNECTED UEs, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)
	Needed 

	dmrs-DownlinkForPDSCH-MappingTypeA      SetupRelease { DMRS-DownlinkConfig }
	Agreement
For DMRS of GC-PDSCH,
· For GC-PDSCH scheduled by a DCI format 4_0/4_1, the UE assumes dmrs-AdditionalPosition = ‘pos2’, similar as that of DCI format 1_0. 
· For GC-PDSCH scheduled by a DCI format 4_2, the UE assumes dmrs-AdditionalPosition in DMRS-Config if configured in PDSCH-Config-Multicast, similar as that of DCI format 1_1.
· 
	Needed

	dmrs-DownlinkForPDSCH-MappingTypeB      SetupRelease { DMRS-DownlinkConfig }
	Agreement
For DMRS of GC-PDSCH,
· For GC-PDSCH scheduled by a DCI format 4_0/4_1, the UE assumes dmrs-AdditionalPosition = ‘pos2’, similar as that of DCI format 1_0. 
· For GC-PDSCH scheduled by a DCI format 4_2, the UE assumes dmrs-AdditionalPosition in DMRS-Config if configured in PDSCH-Config-Multicast, similar as that of DCI format 1_1.
	Needed 

	tci-StatesToAddModList
	As analyzed in  [3]
	Not needed 

	vrb-ToPRB-Interleaver                   ENUMERATED {n2, n4}
	Agreement
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by G-RNTI for multicast:
· Frequency domain resource assignment
· Time domain resource assignment – 4 bits as defined in Clause 5.1.2.1 of TS38.214
· VRB-to-PRB mapping – 1 bit according to Table 7.3.1.2.2-5 in TS38.212

	Needed 

	resourceAllocation ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch}
	From TS38.214:

“setting a higher layer parameter resourceAllocation in PDSCH-Config-Multicast to  'dynamicSwitch' for DCI format 4_2”
	Needed


	pdsch-TimeDomainAllocationList          SetupRelease
{ PDSCH-TimeDomainResourceAllocationList }

pdsch-TimeDomainAllocationList-r16       SetupRelease
{ PDSCH-TimeDomainResourceAllocationList-r16 }
	Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.

	Needed


	pdsch-AggregationFactor                 ENUMERATED { n2, n4, n8 }
	Agreement:
For slot-level repetition for SPS GC-PDSCH for multicast RRC_CONNECTED UEs.
· Config A or Config B can be configured to UE:
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per SPS-Config-Multicast.
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Multicast. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same SPS group-common PDSCH.
· For Config A, if pdsch-AggregationFactor in SPS-Config-Multicast is not configured, default value is
· Alt1: equal to 1.

	Needed 

	rateMatchPatternToAddModList
rateMatchPatternGroup1
rateMatchPatternGroup2
	Agreement
For multicast RRC_CONNECTED UEs, rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 can be configured in PDSCH-Config-Multicast for GC-PDSCH rate matching, subject to UE capability. For PDSCH resource mapping with RB symbol level granularity,
· The procedure for PDSCH scheduled by PDCCH with DCI format 4_1 is similar as that of DCI format 1_0 and the procedure for PDSCH scheduled by PDCCH with DCI format 4_2 is similar as that of DCI format 1_1, by applying the parameters of rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config for unicast do not apply for GC-PDSCHs.
· rateMatchPatternToAddModList, rateMatchPatternGroup1 and rateMatchPatternGroup2 configured in PDSCH-Config-Multicast for multicast do not apply for unicast PDSCHs.
	Needed 

	rbg-Size                                ENUMERATED {config1, config2},
	Agreement: 
RBG and PRG for multicast GC-PDSCH in CFR are defined using the same procedure as for unicast PDSCH in DL BWP.
· For RBG, the size is defined based on the starting PRB of the CFR, size of the CFR and the higher layer parameter rbg-Size configured by PDSCH-Config for multicast in the CFR.
· For PRG, the size is defined based on the starting PRB of the CFR, size of the CFR and precoding granularity for multicast which can be equal to one of the values among {2, 4, wideband}.
· Note: Whether the RBG and PRG size for multicast (configured directly or indirectly) is the same as for unicast can be discussed separately.

	Needed

	mcs-Table                               ENUMERATED {qam256, qam64LowSE}
	Agreement:
For determination of maximum modulation order for LBRM and TBS determination for GC-PDSCH,
· if mcs-Table in PDSCH-Config for MBS is not configured in CFR, Table 5.1.3.1-1 in TS38.214 is used (similar as the default value in R16).

	Needed 

	maxNrofCodeWordsScheduledByDCI          ENUMERATED {n1, n2}
	Agreement
DCI format 4_2 doesn’t include the following fields:
· Scell dormancy indication
· BWP indicator
DCI format 4_2 includes the following field (configurable):
· MCS/NDI/RV for TB2
· Support of this field is subject to UE capability

Note: the fields of MCS/NDI/RV for TB2 are only present if maxNrofCodeWordsScheduledByDCI equals 2
	Needed


	prb-BundlingType                        CHOICE {
staticBundling                          SEQUENCE {
bundleSize                              ENUMERATED { n4, wideband }                                 OPTIONAL    -- Need S
},
dynamicBundling                     SEQUENCE {
bundleSizeSet1                      ENUMERATED { n4, wideband, n2-wideband, n4-wideband }           OPTIONAL,   -- Need S
bundleSizeSet2                      ENUMERATED { n4, wideband }                                     OPTIONAL    -- Need S
}
},
	From TS38.214:
The PRB bundling 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 prb-BundlingType given by PDSCH-Config-Multicast as well as vrb-ToPRB-Interleaver given by PDSCH-Config-Multicast.
	Needed.


	aperiodic-ZP-CSI-RS-ResourceSetsToAddModList    SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet
aperiodic-ZP-CSI-RS-ResourceSetsToReleaseList SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId

	Agreement
DCI format 4_2 includes ‘ZP CSI-RS trigger’ field.

The bitwidth for this field is determined by the number of aperiodic ZP CSI-RS resource sets configured by higher layer

	Needed

	zp-CSI-RS-ResourceToAddModList                  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-Resource
zp-CSI-RS-ResourceToReleaseList                 SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-Resources)) OF ZP-CSI-RS-ResourceId
sp-ZP-CSI-RS-ResourceSetsToAddModList   SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet
sp-ZP-CSI-RS-ResourceSetsToReleaseList  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId
p-ZP-CSI-RS-ResourceSet                 SetupRelease { ZP-CSI-RS-ResourceSet }
	Except aperiodic ZP CSI-RS, periodic and semi-periodic ZP CSI-RS are not agreed to be supported. 
	Not needed. 


	maxMIMO-Layers-r16                      SetupRelease { MaxMIMO-LayersDL-r16 }
	Agreement:
For LBRM and TBS determination for GC-PDSCH, the default value of the maximum number of layers is 1 if maxMIMO-Layers in PDSCH-Config for MBS in CFR is not configured.

	Needed 

	minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values-r16 }
	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
	Not needed 

	antennaPortsFieldPresenceDCI-1-2-r16
aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2-r16  SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet
aperiodicZP-CSI-RS-ResourceSetsToReleaseListDCI-1-2-r16 SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId
dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2-r16  SetupRelease { DMRS-DownlinkConfig }
dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2-r16  SetupRelease { DMRS-DownlinkConfig }
dmrs-SequenceInitializationDCI-1-2-r16
harq-ProcessNumberSizeDCI-1-2-r16
mcs-TableDCI-1-2-r16
numberOfBitsForRV-DCI-1-2-r16                                                            pdsch-TimeDomainAllocationListDCI-1-2-r16       SetupRelease { PDSCH-TimeDomainResourceAllocationList-r16 }
prb-BundlingTypeDCI-1-2-r16
priorityIndicatorDCI-1-2-r16
rateMatchPatternGroup1DCI-1-2-r16
rateMatchPatternGroup2DCI-1-2-r16
resourceAllocationType1GranularityDCI-1-2-r16
vrb-ToPRB-InterleaverDCI-1-2-r16
referenceOfSLIVDCI-1-2-r16
resourceAllocationDCI-1-2-r16               ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch}
	These parameters can be independently configured for “URLLC” from that for “eMBB” or for scheduling using DCI format 1_2 from that for using DCI format 1_1. 

	Not needed


	priorityIndicatorDCI-1-1-r16
	 priorityIndicatorDCI-4-2 should be used for multicast. 
	Needed, with name change to DCI format 4_2

	dataScramblingIdentityPDSCH2-r16
	The dataScramblingIdentityPDSCH2 is configured if coresetPoolIndex is configured with 1 for at least one CORESET in the same BWP (for the case mTRP). 
Standardized mTRP transmission is not assumed for MBS.
	Not needed

	repetitionSchemeConfig-r16               SetupRelease { RepetitionSchemeConfig-r16}
repetitionSchemeConfig-v1630             SetupRelease { RepetitionSchemeConfig-v1630
	repetitionSchemeConfig configure the UE with repetition schemes. The network does not configure repetitionSchemeConfig-r16 and repetitionSchemeConfig-v1630 simultaneously to setup in the same PDSCH-Config.
This is introduced by mTRP. 
Standardized mTRP transmission is not assumed for MBS.
	Not needed


	xOverhead
	Agreement:
For LBRM and TBS determination for GC-PDSCH:
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.
	Needed



Based on the above analysis, the parameters that are NOT needed for PDSCH-config for multicast are sorted out in red in the last column in Table 2. 
Proposal 2: Inform RAN2 that the following parameters are NOT needed for PDSCH-Config for multicast:
· tci-StatesToAddModList  
· zp-CSI-RS-ResourceToAddModList, zp-CSI-RS-ResourceToReleaseList, sp-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToReleaseList, p-ZP-CSI-RS-ResourceSet
· minimumSchedulingOffsetK0-r16
· antennaPortsFieldPresenceDCI-1-2-r16, aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2-r16, aperiodicZP-CSI-RS-ResourceSetsToReleaseListDCI-1-2-r16, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2-r16, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2-r16, dmrs-SequenceInitializationDCI-1-2-r16, harq-ProcessNumberSizeDCI-1-2-r16, mcs-TableDCI-1-2-r16, numberOfBitsForRV-DCI-1-2-r16, pdsch-TimeDomainAllocationListDCI-1-2-r16, prb-BundlingTypeDCI-1-2-r16, priorityIndicatorDCI-1-2-r16, rateMatchPatternGroup1DCI-1-2-r16, rateMatchPatternGroup2DCI-1-2-r16, resourceAllocationType1GranularityDCI-1-2-r16, vrb-ToPRB-InterleaverDCI-1-2-r16, referenceOfSLIVDCI-1-2-r16, resourceAllocationDCI-1-2-r16, 
· dataScramblingIdentityPDSCH2-r16
· repetitionSchemeConfig-r16, repetitionSchemeConfig-v1630
Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution analyzes what parameters in PDCCH-config and PDSCH-config that are NOT needed for scheduling multicast based on the RAN1 agreements and the discussions in order to assist RAN2 to correctly formulate the RRC parameters. The analysis leads to the following proposals: 
Proposal 1: Inform RAN2 that the following parameters are NOT needed for PDCCH-Config for multicast:
· downlinkPreemption 
· tpc-PUCCH 
· tpc-PUSCH 
· tpc-SRS 
· uplinkCancellation-r16
· monitoringCapabilityConfig-r16 (the default is R15monitoringcapablity)
· searchSpaceSwitchConfig-r16

Proposal 2: Inform RAN2 that the following parameters are NOT needed for PDSCH-Config for multicast:
· tci-StatesToAddModList  
· zp-CSI-RS-ResourceToAddModList, zp-CSI-RS-ResourceToReleaseList, sp-ZP-CSI-RS-ResourceSetsToAddModList, sp-ZP-CSI-RS-ResourceSetsToReleaseList, p-ZP-CSI-RS-ResourceSet
· minimumSchedulingOffsetK0-r16
· antennaPortsFieldPresenceDCI-1-2-r16, aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2-r16, aperiodicZP-CSI-RS-ResourceSetsToReleaseListDCI-1-2-r16, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2-r16, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2-r16, dmrs-SequenceInitializationDCI-1-2-r16, harq-ProcessNumberSizeDCI-1-2-r16, mcs-TableDCI-1-2-r16, numberOfBitsForRV-DCI-1-2-r16, pdsch-TimeDomainAllocationListDCI-1-2-r16, prb-BundlingTypeDCI-1-2-r16, priorityIndicatorDCI-1-2-r16, rateMatchPatternGroup1DCI-1-2-r16, rateMatchPatternGroup2DCI-1-2-r16, resourceAllocationType1GranularityDCI-1-2-r16, vrb-ToPRB-InterleaverDCI-1-2-r16, referenceOfSLIVDCI-1-2-r16, resourceAllocationDCI-1-2-r16, 
· dataScramblingIdentityPDSCH2-r16
· repetitionSchemeConfig-r16, repetitionSchemeConfig-v1630
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