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Introduction
In RAN2#119-e meeting, RAN2 agreed on the following user plane aspects for multicast reception in RRC_INACTIVE:
	It is supported that gNB transmit one multicast session to both UEs in CONNECTED and INACTIVE in the same cell. FFS how the gNB configures this. 
The following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session. Different configuration/resources are not precluded as well. FFS what exactly can be common and what not (e.g. HARQ, SPS etc.) and what is needed in addition (to legacy PTM config).
HARQ feedback and PTP are not supported for multicast reception in RRC_INACTIVE. 




After RAN2#121 meeting, email discussion “[Post121][607][eMBS] UP issues for Multicast in RRC Inactive (Apple)” [1] was tasked to discuss user plane issues.
In this contribution, we discuss user plane aspects for multicast reception in RRC_INACTIVE.
Discussion
CFR configuration
In email discussion “[Post121][607][eMBS] UP issues for Multicast in RRC Inactive (Apple)”, most companies prefer to follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE. Following issues on multicast CFR in RRC_INACTIVE need further discussion:
· Issue 1: Whether case B and case D can be supported for multicast CFR in RRC_INACTIVE;
· Issue 2: Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE can be different.
Case B (CFR BW < CORESET#0) and case D (CORESET#0 < CFR BW < CORESET#0 < initial BWP) are not supported for broadcast CFR. Support of Case A, C, E is specified in the field description of locationAndBandwidthBroadcast, as below. The main motivation is that RRC_IDLE / INACTIVE UEs can receive SIBs/paging and broadcast without BWP switching. 
	CFR-ConfigMCCH-MTCH field descriptions

	locationAndBandwidthBroadcast
Indicates starting PRB and the number of PRBs of CFR used for MCCH and MTCH reception.
Value sameAsSib1ConfiguredLocationAndBW means the CFR for broadcast has the same location and size as the locationAndBandwidth for initial BWP configured in SIB1.
Value locationAndBandwidth is used to configure CFR with bandwidth that is larger than and fully contains the bandwidth for the initial DL BWP and CORESET#0 configured in SIB1.
If the field is absent, the CFR for broadcast has the same location and size as CORESET#0.



CFR configuration for multicast reception in RRC_INACTIVE has similar nature as that for broadcast reception. Given that RAN1 did not agree to support Case B or D for broadcast, RAN2 alone cannot make the decision to support Case B and D for multicast reception in RRC_INACTIVE. Since RAN1 does not have TU on Rel-18 MBS, it is not needed to ask RAN1 to discuss the issue. It is proposed to not support Case B or Case D for multicast CFR in RRC_INACTIVE. 
[bookmark: Proposal_Case]Proposal 1: Case B and Case D are not supported for multicast CFR in RRC_INACTIVE.
Regarding whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE can be different, RAN2#119bis-e has the following agreement: “The following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session”. To maximize the resource efficiency, it is desirable that multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are the same. However this is mainly a network implementation issue (e.g. how to configure multicast CFR in RRC_CONNECTED using dedicated RRC signalling and RRC_INACTIVE using MCCH), and may not have specification impact.
[bookmark: Proposal_Diff]Proposal 2: Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE is the same or different is left to network implementation.
SPS
In email discussion “[Post121][607][eMBS] UP issues for Multicast in RRC Inactive (Apple)”, companies have different views on whether SPS can be supported for multicast reception in RRC_INACTIVE. Rel-17 multicast SPS support has the following components, as from TS 38.306:
	sps-Multicast-r17
Indicates whether the UE supports SPS group-common PDSCH for multicast on PCell, comprised of the following functional components:
-	Supports one SPS group-common PDSCH configuration for multicast;
-	Supports {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH;
-	Supports group-common PDCCH/PDSCH with CRC scrambled by G-CS-RNTI(s) for multicast;
-	Supports DCI format 4_1 with CRC scrambled with G-CS-RNTI for multicast;
-	Supports ACK/NACK-based HARQ-ACK feedback for SPS release associated with G-CS-RNTI.
A UE supporting this feature shall also indicate support of dynamicMulticastPCell-r17.

NOTE:	One G-CS-RNTI per UE is supported for multicast reception.



It is obvious that HARQ feedback is required for multicast SPS. Since RAN2 already agreed that HARQ feedback is not supported for multicast reception in RRC_INACTIVE, it is not possible to support SPS for multicast reception in RRC_INACTIVE without involving RAN1, which does not have TU for Rel-18 MBS. It is therefore proposed not to support SPS for multicast reception in RRC_INACTIVE.
[bookmark: Proposal_SPS]Proposal 3: SPS is not supported for multicast reception in RRC_INACTIVE.
Single or multiple multicast MCCHs
In RAN2#121 meeting, RAN2 agreed to introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH). During email discussion “[Post121][607][eMBS] UP issues for Multicast in RRC Inactive (Apple)”, some companies propose to have multiple multicast MCCHs e.g. MCCH can be session specific. In Rel-17, RAN2 agreed that there is a single MCCH for broadcast. The concerns for multiple broadcast MCCHs are more power consumption for UEs monitoring multiple MCCHs as well as increased complexity. The concerns are also valid for multiple multicast MCCHs. In addition, Rel-17 RRC structure for multicast MRB is scattered in several places, as in Table 1 below. It is easier to group those IEs in one multicast MCCH. Some additional standardization efforts are needed to separate IEs into session specific multicast MCCHs. 
[bookmark: Table_RRC_Config]Table 1: Multicast MRB configuration in RRC
	Configuration
	IE name
	Parent IE

	TMGI, PDCP Configuration
	MRB-ToAddMod-r17
	RadioBearerConfig >> 
  mrb-ToAddModList-r17

	RLC configuration
	RLC-BearerConfig
	CellGroupConfig >> 
  rlc-BearerToAddModList

	MAC & PHY configuration
	MBS-RNTI-SpecificConfig-r17
	CellGroupConfig >> MAC-CellGroupConfig >> 
  g-RNTI-ConfigToAddModList-r17



Considering above aspects, it is proposed to have a single multicast MCCH per cell.
[bookmark: Proposal_Single]Proposal 4: Only single multicast MCCH is supported per cell.
Conclusion
In this contribution, we discuss user plane aspects for multicast reception in RRC_INACTIVE, and propose the following:
Proposal 1: Case B and Case D are not supported for multicast CFR in RRC_INACTIVE.
Proposal 2: Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE is the same or different is left to network implementation.
Proposal 3: SPS is not supported for multicast reception in RRC_INACTIVE.
Proposal 4: Only single multicast MCCH is supported per cell.
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