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Introduction
Possible clarifications for MBS multicast capabilities are discussed: 
· Modulation
· Repetitions
· Rate matching
· Intra-slot multicast and unicast
· DCI format 4_2 
· SCell
· MIMO
· #DRBs RedCap
The main topic is whether the MBS multicast capabilities in RRC_CONNECTED also apply to RRC_INACTIVE, when the UE supports multicast reception in RRC_INACTIVE.
These topics have been discussed with the MBS editor for 38.306.
[bookmark: _Toc242573354]Background
For two connected mode capabilities, it has been explicitly clarified that if the UE supports multicast in RRC_INACTIVE that they also apply in RRC_INACTIVE [1]:
· maxMRB-Add-r17
· maxNumberG-RNTI-r17

For some capabilities it does not need to be clarified explicitly that the capability does not apply to RRC_INACTIVE, because it is clear that the feature is not supported in RRC_INACTIVE. For example in 38.300 it is specified that PTP, SPS, and HARQ feedback is not supported in RRC_INACTIVE, and therefore those related capabilities are also not supported in RRC_INACTIVE.
· PTP transmission is not supported for MBS multicast session data reception for UEs in RRC_INACTIVE state.
· SPS is not supported for MBS multicast session data reception for UEs in RRC_INACTIVE state.
· HARQ feedback is not supported for MBS multicast session data reception for UEs in RRC_INACTIVE state.
But for some capabilities it is not clear whether they also apply in RRC_INACTIVE. There are two options in such case:
1. Clarify that the capability is also applicable in RRC_INACTIVE
2. Introduce a new capability for RRC_INACTIVE
To limit the complexity to handle UE capabilities in the NW it is preferred to avoid introducing new capabilities. But if there is additional UE complexity to enable the capability in RRC_INACTIVE, a new capability may be justified. This has to be discussed on a case-by-case basis.
In case the capability also applies in RRC_INACTIVE, similar as for maxMRB-Add-r17 and maxNumberG-RNTI-r17, the following sentence can be added to the definition of the parameter in 38.306:
For the UE indicating support of multicastInactive-r18, this capability is also applicable to multicast reception in RRC_INACTIVE, as specified in TS 38.331 [9].
Discussion
Maximum modulation order, dynamic slot repetitions and rate matching
The following capabilities are discussed further:
· Maximum modulation order:
· maxModulationOrderForMulticast-r17 
· maxModulationOrderForMulticastDataRateCalculation-r17
· Dynamic slot repetitions:
· dynamicSlotRepetitionMulticastNTN-SharedSpectrumChAccess-r17
· dynamicSlotRepetitionMulticastTN-NonSharedSpectrumChAccess-r17
· Rate matching:
· re-LevelRateMatchingForMulticast-r17
The rapporteur assumed that maxModulationOrderForMulticast and maxModulationOrderForMulticastDataRateCalculation also apply to RRC_INACTIVE [2], but no agreement was reached. One company assumed that they do not automatically apply to RRC_INACTIVE [3].
We propose to have a case-by-case discussion and agreement: 
[bookmark: _Toc159138129][bookmark: _Toc159138314][bookmark: _Toc159138321][bookmark: _Toc159138524][bookmark: _Toc159241752]RAN2 to discuss whether the multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities also apply in RRC_INACTIVE or new capabilities should be introduced.
[bookmark: _Toc159138130][bookmark: _Toc159138315][bookmark: _Toc159138322][bookmark: _Toc159138525]To prevent complexity in the network we prefer to avoid introducing new capabilities:
[bookmark: _Toc159241753]Clarify for multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities that “For the UE indicating support of multicastInactive-r18, this capability is also applicable to multicast reception in RRC_INACTIVE, as specified in TS 38.331 [9]”.
Intra-slot multicast and unicast
RAN2 indicated to RAN1 to assume that UE is not required to support FDMed multicast MCCH or MTCH with DL channels other than FDMed multicast MCCH and PBCH in a slot [4] and RAN1 replied [5]:
Agreement: 
Type0-PDCCH CSS and Type0B-PDCCH CSS can be configured for multicast MCCH and MTCH reception in RRC_INACTIVE state.

The UE is only required to support FDM-ed reception of PBCH (paging and system information) and MCCH in the same slot, as captured in RAN1 TS 38.202: 
Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	D5
	PDCCH+PDSCH
	MCCH-RNTI
	DL-SCH
	Note 8

	D8
	PDCCH+PDSCH
	multicast-MCCH-RNTI
	DL-SCH
	Note 11



Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	1.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	2. RRC_INACTIVE

	2.2 UEs supporting MBS broadcast reception 

	A+D5
	
	
	

	2.3 UE supporting MBS multicast reception

	A+D8
	
	
	


Furthermore for FDM-ed multicast and unicast (fdm-MulticastUnicast-r17) it is explicitly captured that this feature (only) applies to RRC_CONNECTED, see TS 38.306:
	fdm-MulticastUnicast-r17
Indicates whether the UE supports overlapping PDSCH reception that one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED in a slot are partially or fully overlapping in time domain and non-overlapping in frequency domain.

A UE supporting this feature shall also indicate support of dynamicMulticastPCell-r17, or at least one of {ack-NACK-FeedbackForSPS-Multicast-r17, nack-OnlyFeedbackForSPS-Multicast-r17}.

NOTE:	The UE supporting this feature is not required to support FDMed SPS.


However for support of intra-slot multicast and unicast (intraSlotTDM-UnicastGroupCommonPDSCH-r17) it is not clear whether it also applies to RRC_INACTIVE: 
	intraSlotTDM-UnicastGroupCommonPDSCH-r17
…
A UE supporting this feature shall support broadcast reception as specified in clause 5.10 and/or indicate support of dynamicMulticastPCell-r17, and shall indicate support of pdsch-ProcessingType1-DifferentTB-PerSlot.
	FSPC
	No
	N/A
	N/A


Similar as for MBS broadcast and multicast, it is proposed to clarify that this feature also applicable in RRC_INACTIVE: 
[bookmark: _Toc159138131][bookmark: _Toc159138316][bookmark: _Toc159138323][bookmark: _Toc159138526][bookmark: _Toc159241754]Clarify for intraSlotTDM-UnicastGroupCommonPDSCH-r17 that “A UE supporting this feature shall support broadcast reception as specified in clause 5.10 and/or indicate support of dynamicMulticastPCell-r17 and/or indicate support of multicastInactive-r18”. 
DCI format 4_2
RAN1 indicated that there is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE [6]:
There is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE in RAN1.
To the understanding of the author no further RAN1 agreements were reached w.r.t DCI format 4_2. The rapporteur also indicated that support of DCI format 4_2 would require the introduction of a DCI length in MulticastConfigInactive-r18 [3].
In the field description of dynamicMulticastDCI-Format4-2-r17 it is not clear whether it can be used in RRC_INACTIVE:
	dynamicMulticastDCI-Format4-2-r17
Indicates whether the UE supports DCI format 4_2 with CRC scrambled with G-RNTI for multicast.
A UE supporting this feature shall also indicate support of dynamicMulticastPCell-r17.


Therefore:
[bookmark: _Toc159138132][bookmark: _Toc159138317][bookmark: _Toc159138324][bookmark: _Toc159138527][bookmark: _Toc159241755]Clarify for dynamicMulticastDCI-Format4-2-r17 that “Indicates whether the UE supports DCI format 4_2 with CRC scrambled with G-RNTI for multicast in RRC_CONNECTED.”. 
#DRBs RedCap
In chapter 8 in 38.306 it is specified that for the #DRBs:
· Normal UE shall support 16 DRBs
· (e)RedCap UE shall support 8 DRBs
And in NOTE 4 it is clarified that the #DRBs includes both DRBs and MRBs and each split-MRB is counted as two RBs:
NOTE 4:	The value of parameter #DRBs defines the total number of multicast MRBs and DRBs, and each multicast MRB associated with two RLC entities is counted as two RBs.
Split-MRBs are not supported for multicast in RRC_INACTIVE:
[bookmark: _Toc159138133][bookmark: _Toc159138318][bookmark: _Toc159138325][bookmark: _Toc159138528][bookmark: _Toc159241756]Clarify for NOTE 4 of #DRBs that “For a UE supporting multicastInactive-r18 the value defines the total number of multicast MRBs in RRC_INACTIVE”. 
A RedCap UE can optionally signal to support 16 MRBs for multicast reception via supportOf16DRB-RedCap-r17. If a RedCap UE supports 16 DRBs and multicast reception in RRC_INACTIVE then the UE supports 16 MRBs in RRC_INACTIVE:
[bookmark: _Toc159138134][bookmark: _Toc159138319][bookmark: _Toc159138326][bookmark: _Toc159138529][bookmark: _Toc159241757]Clarify for supportOf16DRB-RedCap-r17 that “A UE supporting this feature and multicastInactive-r18 it indicates the total number of multicast MRBs in RRC_INACTIVE”. 
MIMO
The UE can indicate the number of MIMO layers it supports for multicast reception in RRC_CONNECTED (maxNumberMIMO-LayersMulticastPDSCH-r17):
	maxNumberMIMO-LayersMulticastPDSCH-r17
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for multicast PDSCH. If not reported, UE supports 1 MIMO layer only for multicast PDSCH.

A UE supporting this feature shall also indicate support of dynamicMulticastPCell-r17.

NOTE:	If the UE supports up to 8 layers, the UE supports second TB (TB2).



    maxNumberMIMO-LayersMulticastPDSCH-r17  ENUMERATED {n2, n4, n8}              OPTIONAL,
When receiving multicast in RRC_INACTIVE only single-layer MIMO is supported (DCI format 4_2 is not supported).
For MBS broadcast it is clarified in section 16.10.6.6 Physical Layer in 38.300:
The maximum number of MIMO layers is one for MBS broadcast scheduling.
We propose to have a similar clarification for MBS multicast in section 16.10.5.7 Physical layer in 38.300: 
The maximum number of MIMO layers is one for MBS multicast scheduling for UEs in RRC_INACTIVE state.
[bookmark: _Toc159138135][bookmark: _Toc159138320][bookmark: _Toc159138327][bookmark: _Toc159138530][bookmark: _Toc159241758]Clarify in 38.300 that only single layer MIMO is supported with multicast reception in RRC_INACTIVE. 
Multicast reception on SCell
The UE can indicate to support multicast reception on SCell (dynamicMulticastSCell-r17), see 38.306:
Indicates whether the UE supports to receive group-common PDCCH/PDSCH with CRC scrambled by G-RNTI for SCell on one frequency, when an SCell is configured and activated on that frequency, as specified in TS 38.331 [9].
And in 38.300 for support of Carrier Aggregation (CA) it is clarified that for MBS broadcast and multicast reception on PCell and SCell is supported:
UE can be configured to receive MBS multicast data either from a PCell or a single SCell at a time.
UE can be configured to receive MBS broadcast data and MCCH either from a PCell or a single SCell at a time.
38.300 and 38.306 do not specify explicitly that MBS multicast on SCell cannot be received in RRC_INACTIVE. But SCell is only applicable in RRC_CONNECTED, and no further clarification is needed that the UE cannot receive MBS multicast from non-serving cell in RRC_INACTIVE.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss possible clarifications for MBS multicast related UE capabilities:
Proposal 1	RAN2 to discuss whether the multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities also apply in RRC_INACTIVE or new capabilities should be introduced.
Proposal 2	Clarify for multicast maximum modulation order, dynamic slot repetitions and rate matching capabilities that “For the UE indicating support of multicastInactive-r18, this capability is also applicable to multicast reception in RRC_INACTIVE, as specified in TS 38.331 [9]”.
Proposal 3	Clarify for intraSlotTDM-UnicastGroupCommonPDSCH-r17 that “A UE supporting this feature shall support broadcast reception as specified in clause 5.10 and/or indicate support of dynamicMulticastPCell-r17 and/or indicate support of multicastInactive-r18”.
Proposal 4	Clarify for dynamicMulticastDCI-Format4-2-r17 that “Indicates whether the UE supports DCI format 4_2 with CRC scrambled with G-RNTI for multicast in RRC_CONNECTED.”.
Proposal 5	Clarify for NOTE 4 of #DRBs that “For a UE supporting multicastInactive-r18 the value defines the total number of multicast MRBs in RRC_INACTIVE”.
Proposal 6	Clarify for supportOf16DRB-RedCap-r17 that “A UE supporting this feature and multicastInactive-r18 it indicates the total number of multicast MRBs in RRC_INACTIVE”.
Proposal 7	Clarify in 38.300 that only single layer MIMO is supported with multicast reception in RRC_INACTIVE.
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