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Introduction
RAN1 received an LS from RAN2 on multicast reception in RRC_INACTIVE state in [1], which includes the following questions:
	· Question 1: Is the following RAN2 assumption feasible? If feasible, whether both DCI format 4-1 and DCI format 4-2 are needed? 
· 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.
· Question 2: Is the following RAN2 understanding correct?
· RAN2 understanding is that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE (as that is supported in Rel-17 for multicast MTCH in RRC_CONNECTED as well as for broadcast MTCH).
· Question 3: Is it feasible to reuse the following Rel-17 CSS design for multicast MTCH and multicast MCCH?
· 3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
· 3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 


In RAN1#113 meeting, RAN1 reached the agreements on Question 1 and Question 2 in [2].  For Question 3, RAN1 still needs more time to discuss the details.
	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.


In this contribution, we discuss Question 3 of RAN2 LS on multicast reception on RRC_INACTIVE and give our proposals.
Discussion on response to RAN2 LS
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3.1) Reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED).
For Question 3.1 on Rel-17 CSS and CSS type, only type 3 CSS type was supported for multicast MTCH in Rel-17. As for the Type 0 CSS type, this CSS type wasn’t supported by multicast. There was a mistake in TS38.213 v17.4.0 that Type 0 CSS can be monitored by DCI scrambled by G-RNTI for multicast. The error was corrected in a later version specification. The Details can be found in the Appendix section. 
According to RAN2 agreement “The multicast transmission in RRC_INACTIVE is performed via beam sweeping based on SSB index like broadcast MBS (i.e. beam information is not needed in DCI). ”,  this differs from RAN1 Rel-17 multicast search space design, i.e., no beam sweeping for Type 3 CSS for multicast MTCH. In the Rel-17 MBS design, the beam sweeping was supported for Type 0 CSS and Type 0B CSS for broadcast MTCH. Thus, the search space for multicast in RRC_INACTIVE can either reuse the Rel-17 search space for broadcast MTCH or Type 3 CSS with beam sweeping. Considering Question 3 only asks whether it is feasible to re-use the CSS design for multicast MTCH in connected mode, thus the direct answer could be that Type 3 CSS for multicast in RRC_CONNECTED can be reused for multicast MTCH in RRC_INACTIVE with beam sweeping.
For multicast MTCH Type 3 CSS configuration for RRC_INACTIVE UE, it can reuse the Type 3 CSS configuration in RRC_CONNECTED mode or read the configuration from multicast MCCH. Anyway, it’s RAN2 configuration issue, and there are no RAN1 specification impacts.  
Regarding how to support the beam sweeping for Type 3 CSS, it needs to define the mapping relationship between the PDCCH monitor occasion and SSBs, the beam sweeping mechanism for broadcast MCCH and MTCH defined in RAN2 specification could be re-used. No RAN1specification impacts are expected.  
Proposal 1: For multicast MTCH reception in RRC INACTIVE, the same CSS or the same CSS type as multicast MTCH in RRC_CONNECTED can be reused for MTCH in RRC_INACTIVE with the beam sweeping.
3.2) Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. 
In Rel-17, there was no multicast MCCH for RRC_CONNECTED UE, thus no CSS was defined for multicast MCCH. In Rel-18, it’s feasible to configure Separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE. In addition, according to the discussion in the last RAN1 meeting, all the companies that participated the discussion considered separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE is feasible [3].
Proposal 2: Separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.  
Summary
In this contribution, we discuss the aspects of multicast reception in RRC_INACTIVE and have the following proposals:
Proposal 1: Only DCI format 4_1 is applied for multicast reception in RRC_INACTIVE.
Proposal 2: Rel-17 defined PDSCH repetition mechanism for MBS can be reused for multicast MTCH in RRC_INACTIVE.
Observation: Rel-17 defined CSS for multicast MTCH can’t be directly reused by multicast MTCH in RRC_INACTVIE. The search space for multicast in RRC_INACTIVE can either reuse the Rel-17search space for broadcast MTCH or update type 3 CSS with beam sweeping.
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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 in PDCCH-ConfigCommon when searchSpaceMCCH and searchSpaceMTCH are not provided, for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI


The CR R1-2210769 and R1-2212709 were agreed in RAN1#110bis-e and RAN1#111 meeting respectively to avoid confusion of G-RNTI usage for broadcast and multicast. The final editor CR R1-2213010 was captured in v17.4.0. However, it is not aligned with the agreed CRs.
	TS38.213 v17.4.0
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 multicast


The issue was corrected in CR R1-2301032 in RAN1#112 meeting and captured in v17.5.0
	TS38.213 v17.5.0
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
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