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[bookmark: _Ref521334010]Introduction
RAN2 has achieved the agreement on multicast reception in RRC_INACTIVE and informed to the RAN1. Based on the RAN2’s agreement, RAN1 has discussed the DCI format types and CSS types for multicast reception in RRC_INACTIVE and achieved the some agreements as following:
	RAN2#121bis-e agreements:
1. CFR for multicast reception in RRC_INACTIVE
0. From the location&bandwidth and SCS configuration perspective, follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE.
0. Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).
0. Case B and case D are not supported for multicast CFR in RRC_INACTIVE.
0. Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.
0. The same CFR is used for multicast MCCH and MTCH. It can be revisited if there is any issue found, e.g. for RedCap UEs.

1. HARQ Operation (including beam and DCI format)
1. HARQ feedback related information in the DCI is not needed or can be ignored for multicast transmission to RRC_INACTIVE UE. 
1. The HARQ operation for multicast reception in RRC_INACTIVE is same as the operation without HARQ feedback in RRC_CONNECTED state.
1. 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).
1. For MTCH, RAN2 assumes to reuse the same DCI format 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. We will ask RAN1 to confirm whether it is feasible and whether both 4-1 and 4-2 are needed.


	Agreement
The response LS to RAN2 LS ( R1-2304325) is agreed as follows:
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.  
Proposal 3_v1: 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


There are still some RAN1’ work to enhance the multicast MTCH reception in RRC_INACTIVE. In this contribution, we discuss the CSS types and DCI format types for multicast MTCH reception. 
Discussion
· The CSS type(s) used for multicast MTCH in RRC_INACTIVE 
For Rel-17 broadcast reception, Type0/0B-PDCCH CSS set is used for receiving broadcast in RRC_IDLE/INACTIVE state. And then RAN1 agreed to enable UE in RRC_CONNECTED state to receive MBS broadcast on Scell. Thus, the search space of DCI format 4_0 for broadcast was introduced to Type3-PDCCH CSS set. Per our understanding, there is no Scell reception when UE is in RRC_INACTIVE. The motivation to support Type3-PDCCH CSS set in Pcell for multicast MTCH reception in RRC_INACTIVE is not clear. To avoid redundant design of CSS type(s), Type0/0B-PDCCH CSS set for multicast MTCH reception in RRC_INACTIVE is sufficient. 
Proposal 1: Type0/0B-PDCCH CSS set can be configured for multicast MTCH reception in RRC_INACTIVE.
RAN2 has agreed that multicast transmission in RRC_INACTIVE is performed via beam sweeping based on SSB index like broadcast MBS. That means the similar mechanism for broadcast MCCH/MTCH can be re-used for multicast MCCH/MTCH in RRC_ INACTIVE. Taking the DCI format 4_0 for broadcast in RRC_IDLE/INACTIVE as a reference, the CSS type for DCI format 4_0 can be Type0/0B-PDCCH CSS set which has been captured in RAN1 spec, and the search space for DCI format 4_0 is performed in beam sweeping way which has been captured in RAN2’s spec. Regarding the DCI format 4_1 for multicast MTCH reception in RRC_INACTIVE, RAN1 spec needs to capture the search space for DCI format 4_1 for multicast MTCH reception in RRC_INACTIVE under the Type0/0B-PDCCH CSS set. Thus, the type-0/0B CSS set for multicast MTCH reception in RRC_INACTIVE can be defined as following: 
	-	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 [searchSpaceMCCHMulticast –r18] for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or [searchSpaceMTCHMulticast-r18 ] for a DCI format 4_1 with CRC scrambled by a G-RNTI for multicast reception in RRC_INACTIVE.
-	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
-    a Type0B-PDCCH CSS set configured by [searchSpaceMCCHMulticast –r18] for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or [searchSpaceMTCHMulticast-r18 ] for a DCI format 4_1 with CRC scrambled by a G-RNTI for multicast reception in RRC_INACTIVE.



Proposal 2: RAN1 needs to capture the search space for DCI format 4_1 for multicast MTCH reception in RRC_INACTIVE in Type0/0B-PDCCH CSS set.

· Whether DCI format 4_0 can be used for multicast MTCH scheduling in RRC_INACTIVE? 
In Rel-17 MBS, DCI format 4_1 and DCI format 4_2 are used for multicast reception in RRC_CONNECTED state, and DCI format 4_0 is used for broadcast reception in RRC IDLE/INACTIVE and RRC_CONNECTED state. In Rel-18 MBS, it has been agreed to use DCI format 4_1 to schedule multicast MTCH reception in RRC_INACTIVE state. One remaining issue is whether to support using DCI format 4_0 to schedule multicast MTCH reception in RRC_INACTIVE state. Since there is no HPN field and NDI field in DCI format 4_0, it’s not possible for UE(s) receiving multicast in RRC_INACTIVED state scheduled by DCI format 4_0 to receive PTM retransmission initiated by other UE(s) receiving multicast in RRC_CONNECTED state. Moreover, even if same G-RNTI and same CFR are configured for the UEs in RRC IDLE/INACTIVE and RRC_CONNECTED state, the multicast MTCH scheduled by DCI format 4_0 cannot be received by the UE in RRC_CONNECTED state. On the basis of supporting DCI format 4_1, we don’t find supporting DCI format 4_0 can bring extra benefit for multicast MTCH reception in RRC_INACTIVE. Therefore, to reduce the spec impact of RAN1, we propose not to support DCI format 4_0 for multicast MTCH reception in RRC_INACTIVE unless there is a clear benefit or necessity.
Proposal 3: DCI format 4_0 used for multicast MTCH scheduling in RRC_INACTIVE is not supported, unless there is a clear benefit or necessity.
Conclusion
The proposals are summarized as follows:
Proposal 1: Type0 /0B-PDCCH CSS set can be configured for multicast MTCH reception in RRC_INACTIVE.
Proposal 2: RAN1 needs to capture the search space for DCI format 4_1 for multicast MTCH reception in RRC_INACTIVE in Type0/0B-PDCCH CSS set.
Proposal 3: DCI format 4_0 used for multicast MTCH scheduling in RRC_INACTIVE is not supported, unless there is a clear benefit or necessity.
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