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Introduction
In Rel-18, the multicast reception in RRC_INACTIVE is introduced and the following agreements were made in the previous meeting. In this contribution, our views on multicast reception in RRC_INACTIVE and the corresponding TP are provided.
	From RAN1’s perspective, the following RAN2 assumption is feasible.  
For MTCH, RAN2 assumes to reuse the same DCI formats of R17 multicast (i.e. DCI format 4-1/4-2) for dynamic scheduling of multicast in RRC INACTIVE. RAN2 assumes for multicast MCCH scheduling, DCI format 4-0 is used.

Proposal to Question 1:
From RAN1’s perspective, DCI format 4_0 can be reused for multicast MCCH reception in RRC_INACTIVE. At least DCI format 4_1 can be reused for multicast MTCH reception in RRC_INACTIVE.  
There is no consensus to support DCI format 4_2 for multicast MTCH reception in RRC INACTIVE in RAN1.

Proposal to Question 2:
RAN1 confirms the RAN2 understanding is correct. Slot-level PDSCH repetition is supported for multicast MTCH PDSCH reception in RRC_INACTIVE
· (Config A) UE can be optionally configured with pdsch-AggregationFactor per G-RNTI for multicast MTCH PDSCH in RRC_INACTIVE
· (Config B) UE can be optionally configured with TDRA table with repetitionNumber as part of the TDRA table for scheduling multicast MTCH PDSCH in RRC_INACTIVE. 
· If UE is configured with Config B, UE does not expect to be configured with Config A for the same multicast PDSCH.

Proposal to Question 3:
From RAN1’s view, separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.
For question 3.1, convey to RAN2 that RAN1 is still discussing the response.

	Agreement
Send an LS to RAN2:
· Proposal 1: From RAN1’s view, it is feasible to reuse the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE as the multicast MTCH in RRC_CONNECTED. It is up to network to configure the same or different search space ID for multicast MTCH in RRC_INACTIVE and multicast MTCH in RRC_CONNECTED.
· Proposal 2: From RAN1’s view, both Type 3-PDCCH CSS and Type0/0B-PDCCH CSS can be used for multicast MTCH in RRC_INACTIVE. But both will require additional RAN1 work to enhance these search spaces to meet RAN2 relevant agreements. RAN1 has not decided which CSS type(s) will be used for multicast MTCH. RAN1 will continue discussing the detailed specification impacts regarding the CSS type.
LS is endorsed in R1-2308612

	[bookmark: _Hlk149724670]Agreement
Type0-PDCCH CSS and Type0B-PDCCH CSS can be configured for multicast MCCH and MTCH reception in RRC_INACTIVE state.

Agreement
Support DCI format 4_0 for multicast MCCH and DCI format 4_1 for multicast MTCH in Type0/0B CSS for multicast scheduling in RRC_INACTIVE state.

Conclusion: 
· Type3-PDCCH CSS is not supported for multicast MTCH in RRC_INACTIVE state.
· DCI format 4_0 is not used for multicast MTCH scheduling.



[bookmark: _GoBack]Discussion
Multicast reception in RRC_INACTIVE is supported in Rel-18. The UE in RRC_INACITVE only receives the PDCCH and PDSCH for multicast. For multicast PDCCH reception in RRC_INACTIVE, it was agreed that Type0-PDCCH CSS and Type0B-PDCCH CSS can be used and DCI format 4_0 and DCI format 4_1 can be used. Therefore, the following TP is proposed.
Proposal 1: Adopt TP#1 for TS 38.213-i00
------------------------------------------------TP#1 for TS 38.213-i00------------------------------------------------
	[bookmark: _Hlk149905022]Reason for change: Introduction of multicast reception in RRC_INACTIVE
Summary of change: Add the search space type for multicast in RRC_INACTIVE
Consequences if not approved: Multicast reception in RRC_INACTIVE is not supported
10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set on the primary cell of the MCG configured by 
-	pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or 
-	searchSpaceZero by providing searchSpaceID=0 for searchSpaceMCCH or searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast
-	searchSpaceZero by providing searchSpaceID=0 for searchspaceMulticastMCCH for a DCI format 4_0 with CRC scrambled by a multicast-MCCH-RNTI or for searchSpaceMulticastMTCH for a DCI format 4_1 with CRC scrambled by a G-RNTI for multicast
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0B-PDCCH CSS set configured by 
-	searchSpaceMCCH and searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast, on the primary cell of the MCG, or
-    searchspaceMulticastMCCH for a DCI format 4_0 with CRC scrambled by a multicast-MCCH-RNTI or for searchSpaceMulticastMTCH for a DCI format 4_1 with CRC scrambled by a G-RNTI for multicast
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI on the primary cell
-	a Type1A-PDCCH CSS set configured by sdt-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a C-RNTI or a CS-RNTI on the primary cell as described in clause 19.1
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type2A-PDCCH CSS set configured by pei-SearchSpace in pei-ConfigBWP for a DCI format 2_7 with CRC scrambled by a PEI-RNTI on the primary cell of the MCG



For broadcast PDSCH reception, the network can configure the related configuration for the UE, including the MBS specific configuration which is the common for all the G-RNTIs for broadcast and the G-RNTI specific configuration. This can also be applied to the multicast reception in RRC_INACTIVE, i.e., gNB can configure the PDSCH related configuration for multicast in RRC_INACTIVE via dedicated RRC signalling or SIB. Therefore, the following TP is proposed so that the legacy PDSCH reception can cover PDSCH reception in RRC_INACTIVE.
Proposal 2: Adopt TP#2 for TS 38.214-i00
------------------------------------------------TP#2 for TS 38.214-i00------------------------------------------------
	[bookmark: _Hlk86246980]Reason for change: Introduction of multicast reception in RRC_INACTIVE
Summary of change: Add the PDSCH reception procedure for multicast in RRC_INACTIVE
Consequences if not approved: Multicast reception in RRC_INACTIVE is not supported
5.1.2.1	Resource allocation in time domain
When receiving PDSCH scheduled by DCI format 4_1, or 4_2 in PDCCH with CRC scrambled by G-RNTI for multicast, if the UE is configured with pdsch-AggregationFactor in the MBS-RNTI-SpecificConfig associated with the corresponding G-RNTI for multicast, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. When receiving PDSCH scheduled by DCI format 4_1 or 4_2 for multicast reception in PDCCH with CRC scrambled by G-CS-RNTI, or PDSCH without corresponding PDCCH transmission using associated SPS-Config and activated by the DCI format 4_1 or 4_2 in PDCCH with CRC scrambled by G-CS-RNTI, the same symbol allocation is applied across the pdsch-AggregationFactor, in associated SPS-Config if configured, or 1 otherwise, consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using SPS-Config and activated by DCI format 4_1 or 4_2. When receiving PDSCH scheduled by DCI format 4_0 in PDCCH with CRC scrambled by G-RNTI for broadcast, if the UE is configured with pdsch-AggregationFactor in the PDSCH-ConfigPTM, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots, and the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2. When receiving PDSCH scheduled by DCI format 4_1 in PDCCH with CRC scrambled by G-RNTI for multicast in RRC_INACTIVE state, if the UE is configured with pdsch-AggregationFactor in the PDSCH-ConfigPTM for multicast in RRC_INACTIVE state, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots, and the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2.
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-ConfigMulticast, or PDSCH-Config-Broadcast, or PDSCH-ConfigMulticast-Inactive, 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 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-ConfigMulticast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. 



Conclusion
In this contribution, the multicast reception in RRC_INACTIVE is discussed. The following proposals are made.
Proposal 1: Adopt TP#1 for TS 38.213-i00
------------------------------------------------TP#1 for TS 38.213-i00------------------------------------------------
	Reason for change: Introduction of multicast reception in RRC_INACTIVE
Summary of change: Add the search space type for multicast in RRC_INACTIVE
Consequences if not approved: Multicast reception in RRC_INACTIVE is not supported
10.1	UE procedure for determining physical downlink control channel assignment 
A set of PDCCH candidates for a UE to monitor is defined in terms of PDCCH search space sets. A search space set can be a CSS set or a USS set. A UE monitors PDCCH candidates in one or more of the following search spaces sets
-	a Type0-PDCCH CSS set on the primary cell of the MCG configured by 
-	pdcch-ConfigSIB1 in MIB or by searchSpaceSIB1 in PDCCH-ConfigCommon or by searchSpaceZero in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI, or 
-	searchSpaceZero by providing searchSpaceID=0 for searchSpaceMCCH or searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast
-	searchSpaceZero by providing searchSpaceID=0 for searchspaceMulticastMCCH for a DCI format 4_0 with CRC scrambled by a multicast-MCCH-RNTI or for searchSpaceMulticastMTCH for a DCI format 4_1 with CRC scrambled by a G-RNTI for multicast
-	a Type0A-PDCCH CSS set configured by searchSpaceOtherSystemInformation in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a SI-RNTI on the primary cell of the MCG
-	a Type0B-PDCCH CSS set configured by 
-	searchSpaceMCCH and searchSpaceMTCH for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast, on the primary cell of the MCG, or
-    searchspaceMulticastMCCH for a DCI format 4_0 with CRC scrambled by a multicast-MCCH-RNTI or for searchSpaceMulticastMTCH for a DCI format 4_1 with CRC scrambled by a G-RNTI for multicast
-	a Type1-PDCCH CSS set configured by ra-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a RA-RNTI, a MsgB-RNTI, or a TC-RNTI on the primary cell
-	a Type1A-PDCCH CSS set configured by sdt-SearchSpace in PDCCH-ConfigCommon for a DCI format with CRC scrambled by a C-RNTI or a CS-RNTI on the primary cell as described in clause 19.1
-	a Type2-PDCCH CSS set configured by pagingSearchSpace in PDCCH-ConfigCommon for a DCI format 1_0 with CRC scrambled by a P-RNTI on the primary cell of the MCG
-	a Type2A-PDCCH CSS set configured by pei-SearchSpace in pei-ConfigBWP for a DCI format 2_7 with CRC scrambled by a PEI-RNTI on the primary cell of the MCG




Proposal 2: Adopt TP#2 for TS 38.214-i00
------------------------------------------------TP#2 for TS 38.214-i00------------------------------------------------
	Reason for change: Introduction of multicast reception in RRC_INACTIVE
Summary of change: Add the PDSCH reception procedure for multicast in RRC_INACTIVE
Consequences if not approved: Multicast reception in RRC_INACTIVE is not supported
5.1.2.1	Resource allocation in time domain
When receiving PDSCH scheduled by DCI format 4_1, or 4_2 in PDCCH with CRC scrambled by G-RNTI for multicast, if the UE is configured with pdsch-AggregationFactor in the MBS-RNTI-SpecificConfig associated with the corresponding G-RNTI for multicast, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. When receiving PDSCH scheduled by DCI format 4_1 or 4_2 for multicast reception in PDCCH with CRC scrambled by G-CS-RNTI, or PDSCH without corresponding PDCCH transmission using associated SPS-Config and activated by the DCI format 4_1 or 4_2 in PDCCH with CRC scrambled by G-CS-RNTI, the same symbol allocation is applied across the pdsch-AggregationFactor, in associated SPS-Config if configured, or 1 otherwise, consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using SPS-Config and activated by DCI format 4_1 or 4_2. When receiving PDSCH scheduled by DCI format 4_0 in PDCCH with CRC scrambled by G-RNTI for broadcast, if the UE is configured with pdsch-AggregationFactor in the PDSCH-ConfigPTM, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots, and the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2. When receiving PDSCH scheduled by DCI format 4_1 in PDCCH with CRC scrambled by G-RNTI for multicast in RRC_INACTIVE state, if the UE is configured with pdsch-AggregationFactor in the PDSCH-ConfigPTM for multicast in RRC_INACTIVE state, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots, and the redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2.
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-ConfigMulticast, or PDSCH-Config-Broadcast, or PDSCH-ConfigMulticast-Inactive, 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 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-ConfigMulticast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. 
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