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1. [bookmark: _Toc120549591]Introduction
For Rel-18 MBS enhancement, RAN2 has discussed multicast reception in RRC_INACTIVE and made several agreements. Some assumptions on aspects relevant to RAN1 were made by RAN2 and need RAN1 response in LS [1]. The discussion on related questions is provided in this contribution. 
2. Discussion
The following questions was provided by RAN2 [1] and needs RAN1’s check:
	· Question 1: Is the following RAN2 assumption feasible? If feasible, whether both DCI format 4-1 and DCI format 4-2 are needed? 
· [bookmark: _Hlk134189697]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?
· [bookmark: _Hlk134277715]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. 



2.1 Question 1
Two DCI formats are introduced for multicast in RRC_CONNECTED. Compared with DCI format 4_1, DCI format 4_2 can provide more functions, e.g., multiple layer transmission, two TB transmission, rate-matching pattern indication, priority indication. However, these functions are not feasible for multicast reception in RRC_INACTIVE because UE in RRC_INATCIVE cannot feedback CSI and HARQ, gNB can only use conservative scheduling strategy, e.g., one TB with single layer transmission. Therefore, DCI format 4_1 is more suitable and enough for multicast MTCH scheduling in RRC_INACTIVE.
For multicast MCCH scheduling in RRC_INACTIVE, DCI format 4_0 can be reused.
Proposal 1. Reply LS to RAN2 that: DCI format 4-1 can be used for dynamic scheduling of multicast MTCH and DCI format 4-0 can be used for dynamic scheduling of multicast MCCH in RRC_INACTIVE. 
2.2 Question 2
The PDSCH aggregation is supported for multicast MTCH and broadcast MTCH in Rel-17 and the similar mechanism can be reused for multicast MTCH in RRC_INACTIVE, i.e., both semi-static and dynamic PDSCH aggregation can be supported as the following:
· (Config A) UE can be configured with pdsch-AggregationFactor per G-RNTI for multicast in RRC_INACTIVE
· (Config B) UE can be configured with TDRA table with repetitionNumber for multicast in RRC_INACTIVE
Proposal 2. Reply LS to RAN2 that: PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE and similar method as Rel-17 multicast/broadcast PDSCH aggregation configuration can be reused, i.e., UE can be configured with pdsch-AggregationFactor per G-RNTI or TDRA table with repetitionNumber for multicast MTCH in RRC_INACTIVE.
2.3 Question 3
In Rel-17, the CSS type for broadcast MCCH/MTCH is Type0 or Type0B CSS and PDCCH beam sweeping is supported by defining the association between PDCCH monitoring occasion and SSB index. In addition, broadcast MCCH/MTCH can have different search space ID. For multicast in RRC_CONNECTED, Type3 CSS is used but not support PDCCH beam sweeping and the TCI state for PDSCH is indicated in the DCI format. Therefore, we think it is more feasible to reuse the same CSS type as broadcast MCCH and MTCH, i.e., Type0 or Type0B CSS for multicast MCCH and MTCH in RRC_INACTIVE to support beam sweeping which has been supported by current specification. Separate search space can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE to provide different search space periodicity configuration.
Proposal 3. Reply LS to RAN2 that: 
· Reusing same CSS type as broadcast MCCH and MTCH for multicast MCCH and MTCH in RRC_INACTIVE, i.e., Type0 or Type0B CSS.
· Separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.  
3. Conclusions
In this contribution, the detailed analysis on multi-TRP operation for MBS are discussed, and the following observations and proposals are made.
Proposal 1. Reply LS to RAN2 that: DCI format 4-1 can be used for dynamic scheduling of multicast MTCH and DCI format 4-0 can be used for dynamic scheduling of multicast MCCH in RRC_INACTIVE. 
Proposal 2. Reply LS to RAN2 that: PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE and similar method as Rel-17 multicast/broadcast PDSCH aggregation configuration can be reused, i.e., UE can be configured with pdsch-AggregationFactor per G-RNTI or TDRA table with repetitionNumber for multicast MTCH in RRC_INACTIVE.
Proposal 3. Reply LS to RAN2 that: 
· Reusing same CSS type as broadcast MCCH and MTCH for multicast MCCH and MTCH in RRC_INACTIVE, i.e., Type0 or Type0B CSS.
· Separate CSS(es) can be configured for multicast MCCH and multicast MTCH in RRC_INACTIVE.  
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5. Annex
	RAN2#121bis-e agreements:
1. CFR for multicast reception in RRC_INACTIVE
· 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.
· 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).
· Case B and case D are not supported for multicast CFR in RRC_INACTIVE.
· 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.
· 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.

2. HARQ Operation (including beam and DCI format)
· HARQ feedback related information in the DCI is not needed or can be ignored for multicast transmission to RRC_INACTIVE UE. 
· The HARQ operation for multicast reception in RRC_INACTIVE is same as the operation without HARQ feedback in RRC_CONNECTED state.
· 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).
· 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.





