[bookmark: OLE_LINK124]3GPP TSG-RAN WG1 Meeting #113	R1-2304673
Incheon, Korea, 22 – 26 May, 2023

Agenda Item:	5
Source:	Huawei, HiSilicon
Title:	Discussion on multicast reception in RRC_INACTIVE
Document for:	Discussion and Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN2 discussed multicast reception in RRC_INACTIVE state and informed RAN1 the relevant agreements along with the questions as follows via the LS [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.


	· 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. 




This paper discusses the responses to the above questions. 
[bookmark: _Ref114732477]Discussion for the responses
Regarding DCI formats 
[bookmark: _GoBack]DCI format 4_0 is specified for broadcast scheduling and DCI formats 4_1/4_2 are specified for multicast scheduling in RRC_CONNECTED state in Rel-17. 
For UE receiving multicast in RRC_INACTIVE state, UE needs to receive MCCH as receiving broadcast and to receive MTCH as receiving multicast in RRC_CONNECTED state in Rel-17. Hence, DCI formats 4-1/4-2 can be used for dynamic scheduling of multicast in RRC INACTIVE and DCI format 4-0 can be used for multicast MCCH scheduling.
The difference between DCI formats 4_1 and 4_2 is the DCI size due to the configurable fields included in DCI format 4_2. Considering for some cases the same multicast content is expected to be received for UEs in both RRC_CONNECTED and RRC_INACTIVE states, then both DCI formats 4_1/4_2 are needed correspondingly. 
Response to Q1: RAN2 assumption on the use of DCI formats is feasible and both DCI formats 4-1 and 4-2 are needed.

Regarding PDSCH aggregation
PDSCH aggregation is supported for multicast and broadcast in Rel-17. For multicast reception in RRC_INACTIVE state, PDSCH aggregation can also be supported by configuration, especially considering the case of the same multicast content is expected to be received for UEs in both RRC_CONNECTED and RRC_INACTIVE states. 
Response to Q2: RAN2 understanding is correct that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE.

Regarding CSS design
The CSS defined in Rel-17 is as follows for broadcast or multicast in RRC_CONNECTED state:
	-	a Type0-PDCCH CSS set on the primary cell of the MCG configured by 
-	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
-	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 Type3-PDCCH CSS set configured by 
-	SearchSpace in pdcch-ConfigMulticast for DCI formats with CRC scrambled by G-RNTI, or G-CS-RNTI, or
-	searchSpaceMCCH and searchSpaceMTCH on a secondary cell for a DCI format 4_0 with CRC scrambled by a MCCH-RNTI or a G-RNTI for broadcast, and



For multicast MTCH scheduling in RRC_INACTIVE state, Type3 CSS or the same SearchSpace configuration can be used. In addition, as scheduling broadcast MCCH, Type0 or Type0B can be used for scheduling multicast MCCH in RRC_INACTIVE state, so that separate CSS(es) for multicast MCCH and multicast MTCH are used in RRC_INACTIVE.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref129681832]Response to Q3: It is feasible to reuse the Rel-17 CSS design for multicast MTCH and multicast MCCH, i.e., reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED); separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE.
Overall, regarding the LS reply, the above responses can be sent to RAN2:
Proposal: Reply the LS with the following responses:
· Response to Q1: RAN2 assumption on the use of DCI formats is feasible and both DCI formats 4-1 and 4-2 are needed.
· Response to Q2: RAN2 understanding is correct that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE.
· Response to Q3: It is feasible to reuse the Rel-17 CSS design for multicast MTCH and multicast MCCH, i.e., reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED); separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE.

Conclusions
This papers discusses the DCI formats, PDSCH aggregation, and CSS for scheduling multicast in RRC_INACTIVE state, which leads to the following responses to the three questions from RAN2:
Proposal: Reply the LS with the following responses:
· Response to Q1: RAN2 assumption on the use of DCI formats is feasible and both DCI formats 4-1 and 4-2 are needed.
· Response to Q2: RAN2 understanding is correct that PDSCH aggregation is supported for multicast MTCH in RRC_INACTIVE.
· Response to Q3: It is feasible to reuse the Rel-17 CSS design for multicast MTCH and multicast MCCH, i.e., reusing the same CSS or the same CSS type for multicast MTCH in RRC_INACTIVE (same as multicast MTCH in RRC_CONNECTED); separate CSS(es) for multicast MCCH and multicast MTCH in RRC_INACTIVE.
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