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1. Introduction
In previous RAN2#121bis-e meeting, RAN2 discussed the discussed multicast reception in RRC_INACTIVE for Rel-18 MBS enhancement and achieved the following agreements/assumptions relevant with RAN1 part [1]:
	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.


Based on the above agreements/assumption, RAN2 send a LS to RAN1 and further check RAN1’s views on the following question [2]:
	· [bookmark: OLE_LINK2]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 this contribution, we will discuss the three questions based on the information provided by RAN2 and give the corresponding suggestion from RAN1’s perspective.
2. Discussion
2.1  DCI format for multicast in RRC INACTIVE
Regarding the multicast reception in RRC INACTIVE, a mixed mode reception combing R17 broadcast MCCH and multicast MTCH reception was agreed in previous RAN2 meeting, and the detailed agreement are achieved as following:
	[bookmark: OLE_LINK1]Agreement in RAN2#120:
· We will have a mixed approach and we start with the following:
· When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
· MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
· We assume that the UE can only receive multicast service after it joined the session.
· FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.
Agreement in RAN2#121:
· We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)
· Multicast MCCH configuration is provided via new SIB. 
· Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.



One critical issue for the mixed approach is that which DCI format is used for the multicast MCCH and MTCH reception. In RAN2’s discussion, they took the DCI format for R17 broadcast MCCH and multicast MTCH as a starting point and made the following assumption, i.e., maximally reusing the legacy design.
· 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.
After checking RAN2’s discussion, the motivation for introducing the multicast MCCH in RRC INACTIVE is to notify the PTM configuration information change and associated information update for receiving multicast MTCH since there is no dedicated signaling in RRC INACTIVE, which is similar with the broadcast MCCH design principle. From this perspective, reusing the broadcast DCI format 4_0 for multicast MCCH reception seems feasible. 
However, it needs to consider the how to differentiate the multicast MCCH and broadcast MCCH if UE detects the DCI format 4_0, which means that the UE needs to know the received DCI format corresponds which cast type and can correct deliver the data from PHY layer to MAC layer. Two simple solutions are considered:
· Alt 1: introducing an indication field in DCI 4_0, e.g., 0 and 1 means broadcast MCCH and multicast MCCH, respectively.
· Alt 2: using the different MCCH RNTI, e.g., introducing a new multicast MCCH RNTI 
Comparing with the two solutions, Alt2 seems to be straightforward and without changing the PHY layer design. However, whether and how to design the new multicast MCCH RNTI is still controversial in RAN2 and has been not decided. Thus, if reusing the DCI 4_0 for multicast MCCH is agreed, the corresponding RNTI restriction is also needed.
[bookmark: _Ref135051742]Proposal 1: From RAN1’s view, the R17 MBS broadcast DCI format 4_0 can be reused for multicast MCCH reception in RRC INACTIVE, and the corresponding multicast MCCH RNTI is a new RNTI than broadcast MCCH RNTI.

Regarding the DCI format for multicast MTCH in RRC INACTIVE, the similar behaviour/field defining in RRC CONNECTED can be reused except for the HARQ feedback related information since RAN2 has agreed that HARQ feedback is not supported for multicast reception in RRC INACTIVE, which also has achieved consensus in RAN2 that “HARQ feedback related information in the DCI is not needed or can be ignored for multicast transmission to RRC_INACTIVE”.
	Agreement in RAN2#119:
HARQ feedback and PTP are not supported for multicast reception in RRC_INACTIVE.


For the DCI format 4_2, it was agreed that the size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits. However, for the UE in RRC INACTIVE state, there is no dedicated signalling and needs to consider how does the UE can obtain the DCI size information by RAN2.
[bookmark: _Ref135051743]Proposal 2: From RAN1’s view, the R17 MBS multicast DCI format 4_1 and 4_2 can be reused for multicast MTCH reception in RRC INACTIVE, and RAN2 needs to study the notification mechanism for indicating the DCI format 4_2 size.

2.2  PDSCH aggregation for multicast MTCH in RRC INACTIVE
Regarding whether to support the PDSCH aggregation for multicast MTCH in RRC INACTIVE, RAN2 make the following assumption and check RAN1’s view.
· 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).
From our perspective, since HARQ feedback is not supported for multicast in RRC INACTIVE, the reliability mechanism seems not reliable for multicast MTCH. Thus, it is better to introduce PDSCH aggregation for improving the MTCH reliability in RRC INACTIVE.
[bookmark: _Ref127473247][bookmark: _Ref111199835]Proposal 3: From RAN1’s view, PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE for improving the reliability.

2.3  Search space design for multicast MCCH and MTCH in RRC INACTIVE 

Regarding the searchspace design for multicast MCCH and MTCH, RAN2 discussed the issue and raised the following question to RAN1:
	· 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 addition, RAN2 has agreed that the same CFR is used for multicast MCCH and MTCH, which is same with the R17 MBS broadcast CFR design. Thus, from this perspective, the R17 broadcast CSS design principle can be as a starting point for multicast MCCH and MTCH.
	Agreement in RAN2#121bis-e:
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.


In Rel-17 MBS broadcast, the two separate searchspaces were defined for the broadcast MCCH and broadcast MTCH as copied following: 
	searchSpaceMCCH
ID of the search space for MCCH. If the field is absent, the UE does not receive MCCH in this BWP (see TS 38.213 [13], clause 10). This field is absent for the RedCap specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0.

	searchSpaceMTCH
ID of the search space for MTCH of MBS broadcast. If the field is absent, the UE applies searchSpaceMCCH also for MTCH, (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0


Following the same principle, the separate searhSpace for MCCH and MTCH can be defined for the multicast reception in RRC INACTIVE state, e.g., the MulticastsearchSpachMCCH is defined for multicast MCCH. For multicast MTCH, it is better to reuse the same R17 multicast CSS since the same CFR configuration can be used for the multicast MTCH in both RRC CONNECTED mode or RRC INACITVE mode based on gNB configuration.
[bookmark: _Ref135051746]Proposal 4: From RAN1’s view, the separate CSS is used for the multicast MCCH and multicast MTCH, which follows the similar R17 MBS broadcast procedure. 
· MulticastSearchSpachMCCH is defined for the multicast MCCH in RRC INACTIVE state
· Reusing the R17 multicast CSS for the multicast MTCH reception in RRC INACTIVE state

3. Conclusion 
In this contribution, it discusses RAN2 LS on multicast reception in RRC INACTIVE with following proposals:
Proposal 1: From RAN1’s view, the R17 MBS broadcast DCI format 4_0 can be reused for multicast MCCH reception in RRC INACTIVE, and the corresponding multicast MCCH RNTI is a new RNTI than broadcast MCCH RNTI.
Proposal 2: From RAN1’s view, the R17 MBS multicast DCI format 4_1 and 4_2 can be reused for multicast MTCH reception in RRC INACTIVE, and RAN2 needs to study the notification mechanism for indicating the DCI format 4_2 size.
Proposal 3: From RAN1’s view, PDSCH aggregation can be supported for multicast MTCH in RRC_INACTIVE for improving the reliability.
Proposal 4: From RAN1’s view, the separate CSS is used for the multicast MCCH and multicast MTCH, which follows the similar R17 MBS broadcast procedure.
· MulticastSearchSpachMCCH is defined for the multicast MCCH in RRC INACTIVE state
· Reusing the R17 multicast CSS for the multicast MTCH reception in RRC INACTIVE state
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