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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 RAN1#114 meeting, RAN1 made further agreements related to Question 3.1 in [3].  
	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.


In this contribution, we discuss the RAN1 standard impacts to support multicast reception on RRC_INACTIVE and give our proposals.
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To support multicast reception in RRC_INACTIVE, RAN1 specification could be impacted from several aspects. Based on previous meeting discussions to answer RAN2’s questions, RAN1 has already made some agreements.  
DCI formats for multicast reception in RRC_INACTIVE 
To answer RAN2’s Question 1, RAN1 agreed that DCI format 4_0 is used for multicast MCCH, and at least DCI format 4_1 is used for multicast MTCH. The open issue is whether DCI format 4_0 is also used for multicast MTCH reception. If DCI 4_0 is supported for multicast MTCH, the MTCH PDSCH reception performance could be impacted due to no NDI and HARQ process number fields in DCI format 4_0. In addition, DCI format 4_0 cannot be used for scheduling MTCH for UEs both in RRC_CONNECTED and in RRC_INACTIVE. Considering these restrictions, DCI format 4_0 should not be used for multicast MTCH reception.
Proposal 1: DCI format 4_0 is not used for multicast MTCH reception.
Search space(s) for multicast MCCH and MTCH
Regarding the search space for multicast MCCH, RAN2 agreed that “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)”. The Rel-17defined CSS types for broadcast MCCH already support the beam sweeping, which could be reused directly, more specifically, the Type0-PDCCH CSS and Type0B-PDCCH CSS are reused for multicast MCCH reception. 
Proposal 2: Type0-PDCCH CSS and Type0B-PDCCH CSS are reused for multicast MCCH reception.
For the search space for multicast MTCH, RAN1’s view is that both Type 3-PDCCH CSS and Type0/0B-PDCCH CSS can be used for multicast MTCH in RRC_INACTIVE with additional RAN1 works. For Type 3-PDCCH CSS, beam sweeping is not supported in Rel-17. To support the beam sweeping in Rel-18, it needs to define the mapping relationship between the PDCCH monitor occasion and SSB index, the beam sweeping mechanism for broadcast MCCH and MTCH defined in RAN2 specification could be re-used. No RAN1specification impacts are expected.  
If Type0 and Type0B-PDCCH CSSs are reused for multicast MTCH, the standard impact to RAN1 is to allow UE to detect DCI format 4_1 in these search spaces. 
Proposal 3: Both Type3-PDCCH CSS with beam sweeping and Type0/0B-PDCCH CSS associated with DCI format 4_1 are used for multicast MTCH reception in RRC_INACTIVE.  
Summary
In this contribution, we discuss the aspects of multicast reception in RRC_INACTIVE state and have the following proposals.
Proposal 1: DCI format 4_0 is not used for multicast MTCH reception.
Proposal 2: Type0-PDCCH CSS and Type0B-PDCCH CSS are reused for multicast MCCH reception.
Proposal 3: Both Type3-PDCCH CSS with beam sweeping and Type0/0B-PDCCH CSS associated with DCI format 4_1 are used for multicast MTCH reception in RRC_INACTIVE.  
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