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The following agreement was reached in RAN1#106e meeting:
Agreement:
From RAN1 perspective, the CFR for broadcast reception of RRC_IDLE/INACTIVE UEs, includes at least the following configurations:
· One set of parameters configured for PDSCH for broadcast reception with GC-PDSCH
·    One set of parameters configured for PDCCH for broadcast reception with GC-PDCCH
· FFS: whether some parameters configured for PDSCH/PDCCH are optional/needed for the supported cases of CFR.
· FFS: If necessary, depending on the cases supported, starting PRB and the number of PRBs 
· The reference for starting PRB is Point A. (Following the same approach to determine reference for starting PRB as that defined in AI8.12.1.)

Based on such an agreement and after some intermediate discussion/clarification, RAN1 group tended to assume there is no need to explicitly discuss each parameter one-by-one especially for those parameters with the same usage for unicast though there was no formal conclusion stating this for broadcast. 
However, many parameters included in PDCCH-Config/PDSCH-Config for unicast are not needed for MBS broadcast scheduling based on the current reached agreements, which is a different case from MBS multicast that can mostly reuse the IEs for unicast. Instead of using the same IEs for unicast, TS 38.331 running CR from RAN2 [1] temporarily attempts to introduce new IEs PDCCH-ConfigBroadcast/PDSCH-ConfigBroadcast for broadcast which can be included in SIBx for MCCH or included in MCCH for MTCH. 
In light of this, the RRC parameters list for NR MBS needs to enumerate explicitly what parameters are needed for MBS broadcast from RAN2 perspective for compiling the new IEs. To achieve this, this paper aims to provide the parameter list for MBS broadcast based on the analysis whether the parameters are needed or not for MBS broadcast. 
Discussion on configurations for MBS broadcast scheduling  
[bookmark: _Ref129681832]The following table 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 agreement (if any) in the middle column:
Table 1: Analysis of parameters for PDSCH carrying MBS broadcast 
	Parameters in PDSCH-config
	RAN1 agreement 
	Whether needed for MBS Broadcast?

	dataScramblingIdentityPDSCH             INTEGER (0..1023)
	Agreement:
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
·  equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
·  corresponds to the RNTI associated with the GC-PDSCH transmission.
	Yes
FFS whether it is per G-RNTI or per serving cell. 

	dmrs-DownlinkForPDSCH-MappingTypeA      SetupRelease { DMRS-DownlinkConfig }
	Agreement:
For LBRM and TBS determination for GC-PDSCH for broadcast reception:
· the maximum number of layers is 1
	No
DMRS configuration for PDSCH mapping Type A. 
When legacy UE receiving PDSCH scheduled by DCI format 1_1, the DMRS configuration of type, number of DMRS symbols can support more layers or more antenna ports. 
MBS broadcast only supports one layer, number of DMRS symbols, DMRS location and port can be fixed as receiving PDSCH scheduled by DCI format 1_0.
Only DCI format 4_0 is supported for MBS broadcast (based on DCI format 1_0). 

	dmrs-DownlinkForPDSCH-MappingTypeB      SetupRelease { DMRS-DownlinkConfig }
	
	No
DMRS configuration for PDSCH mapping Type B. 
When legacy UE receiving PDSCH scheduled by DCI format 1_1, the DMRS configuration of type, number of DMRS symbols can support more layers or more antenna ports. 
MBS broadcast only supports one layer, number of DMRS symbols, DMRS location and port can be fixed as receiving PDSCH scheduled by DCI format 1_0.
Only DCI format 4_0 is supported for MBS broadcast (based on DCI format 1_0). 

	tci-StatesToAddModList
	
	No
A list of Transmission Configuration Indicator (TCI) states indicating a transmission configuration which includes QCL-relationships between the DL RSs in one RS set and the PDSCH DMRS ports.
No TCI field in DCI format 4_0 for MBS broadcast. 
MBS broadcast are received by all RRC states UEs and targets to lower band. 

	rb-ToPRB-Interleaver                   ENUMERATED {n2, n4}
	Agreement
For broadcast reception, the following options is supported for VRB-to-PRB mapping field in the DCI format 1_0 for GC-PDCCH scheduling a GC-PDSCH
· Opt-1: DCI includes the VRB-to-PRB mapping field with 1 bit according to Table 7.3.1.2.2-5 in TS 38.212
· Note: DL resource allocation type 0 is not supported in DCI format 1_0
	No
DCI includes the VRB-to-PRB mapping field with 1 bit according to Table 7.3.1.2.2-5 in TS 38.212. No RRC Configuration is needed. 

	resourceAllocation ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch}
	Agreement
For broadcast reception, the following options is supported for VRB-to-PRB mapping field in the DCI format 1_0 for GC-PDCCH scheduling a GC-PDSCH
· Opt-1: DCI includes the VRB-to-PRB mapping field with 1 bit according to Table 7.3.1.2.2-5 in TS 38.212
· Note: DL resource allocation type 0 is not supported in DCI format 1_0
	No 
Only Type1 is supported for DCI format 4_0 scheduling Broadcast. 


	pdsch-TimeDomainAllocationList          SetupRelease
{ PDSCH-TimeDomainResourceAllocationList }

pdsch-TimeDomainAllocationList-r16       SetupRelease
{ PDSCH-TimeDomainResourceAllocationList-r16 }
	[bookmark: OLE_LINK75]Agreement
For RRC_IDLE/INACTIVE UEs, for slot-level repetition for MTCH, support:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format 1_0 with the G-RNTI.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Broadcast
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.
	Yes.
PDSCH-TimeDomainResourceAllocationList-R16 can be used including all parameters in PDSCH-TimeDomainResourceAllocationList,  and thus PDSCH-TimeDomainResourceAllocationList is not needed.


	pdsch-AggregationFactor                 ENUMERATED { n2, n4, n8 }
	Agreement
For RRC_IDLE/INACTIVE UEs, for slot-level repetition for MTCH, support:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI, applied to DCI format 1_0 with the G-RNTI.
· (Config B) UE can be configured with TDRA table with repetitionNumber as part of the TDRA table in PDSCH-Config-Broadcast
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same GC-PDSCH.
	Yes
It is Per G-RNTI. 

	rateMatchPatternToAddModList
	
	Yes
The motivation was clarified in RAN1#106bis-e meeting and it was not pursued in RAN1#107-e meeting by assuming no need to explicitly agree on this parameters because it is included in PDSCH-config for unicast. 

	rateMatchPatternGroup1
rateMatchPatternGroup2
	
	No. 
Supporting semi-static rate-matching resource set configuration for MBS broadcast (as mandatory for unicast) is sufficient. 
No “Rate matching indicator” in DCI format 4_0 to dynamically shift the rateMatchPattern. 

	rbg-Size                                ENUMERATED {config1, config2},
	
	No
This is not needed because “The UE ignores this field if resourceAllocation is set to resourceAllocationType1 (see TS 38.214 [19], clause 5.1.2.2.1).”

	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).
	Yes

	maxNrofCodeWordsScheduledByDCI          ENUMERATED {n1, n2}
	Agreement
For LBRM and TBS determination for GC-PDSCH for broadcast reception:
· the maximum number of layers is 1
· [bookmark: OLE_LINK72]the maximum modulation order can be determined from mcs-Table in PDSCH-Config for broadcast. 
· If mcs-Table in PDSCH-Config is not configured in CFR for broadcast, Table 5.1.3.1-1 in TS38.214 is used.
	No 
The maximum number of 1 layer can only support one codeword.

	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
}
},
	
	No
The field prb-BundlingType applies to DCI format 1_1 for dynamically changing the precoding granularity. 
MBS broadcast can take the same approach as PDSCH with DCI format 1_0, i.e., UE shall assume that it is equal to 2 PRBs.


	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
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
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 }
	Agreements:
· For RRC_CONNECTED UEs, existing CSI feedback can be used for multicast transmission.
· FFS: whether enhancement is needed 

	No 

No CSI enhancement for multicast nor for broadcast (implicitly). 
DCI format 4_0 does not include the field of “ZP CSI-RS trigger”. 


	maxMIMO-Layers-r16                      SetupRelease { MaxMIMO-LayersDL-r16 }
	Agreement
For LBRM and TBS determination for GC-PDSCH for broadcast reception:
· the maximum number of layers is 1
· the maximum modulation order can be determined from mcs-Table in PDSCH-Config for broadcast. 
· If mcs-Table in PDSCH-Config is not configured in CFR for broadcast, Table 5.1.3.1-1 in TS38.214 is used.
	No
Maximum layer is 1 so no need to configure it. 

	minimumSchedulingOffsetK0-r16           SetupRelease { MinSchedulingOffsetK0-Values-r16 }
	
	No
DCI format 4_0 does not include the field of “Minimum applicable scheduling offset indicator”. 

	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}
	
	No
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. 
Only DCI format 4_0 is used for MBS broadcast scheduling. 


	priorityIndicatorDCI-1-1-r16
	Agreement:
For the priority index for the first DCI format for GC-PDCCH, support the following Alt2 from the previous agreement: 
· Alt2: Always low priority, i.e., the priority index is not included in the DCI format. 
	No
DCI format 4_0 (based on the first DCI format) does not include the field of “Priority indicator”. 

	dataScramblingIdentityPDSCH2-r16
	
	No
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 broadcast.

	repetitionSchemeConfig-r16               SetupRelease { RepetitionSchemeConfig-r16}
repetitionSchemeConfig-v1630             SetupRelease { RepetitionSchemeConfig-v1630
	
	No
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 broadcast.

	xOverhead
	Agreement
The following agreements for RRC_CONECTED UEs also apply for broadcast reception with UEs in RRC_IDLE/ RRC_INACTIVE states, with the following updates:
· xOverhead can be provided in PDSCH-Config for MBS in CFR; if not provided, a default value of zero is used.

	Yes
This IE is in PDSCH-ServingCellConfig , can be merged to PDSCH-Config for MBS



Based on the above analysis, all parameters needed for MBS broadcast scheduling are:
· dataScramblingIdentityPDSCH
· PDSCH-TimeDomainResourceAllocationList
· pdsch-AggregationFactor (per G-RNTI)
· rateMatchPatternToAddModList
· mcs-Table
· xOverhead
The RRC parameters for MBS broadcast needs to update to reflect and enumerate all above parameters so as to support or help RAN2 compile TS 38.331 signaling formulation as expected. 
Proposal: Update the RRC parameters list for MBS broadcast to enumerate the following parameters needed:
· dataScramblingIdentityPDSCH
· PDSCH-TimeDomainResourceAllocationList
· pdsch-AggregationFactor (per G-RNTI)
· rateMatchPatternToAddModList
· mcs-Table
· xOverhead

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This paper presents an analysis of what parameters are needed for MBS broadcast scheduling and proposes coordinating with RAN2 for TS 38.331 running CR compiling, based on the current parameters included in PDSCH-Config for unicast and the agreements reached, which leads to the following proposal:
Proposal: Update the RRC parameters list for MBS broadcast to enumerate the following parameters needed:
· dataScramblingIdentityPDSCH
· PDSCH-TimeDomainResourceAllocationList
· pdsch-AggregationFactor (per G-RNTI)
· rateMatchPatternToAddModList
· mcs-Table
· xOverhead
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