3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2304021
Electronic meeting, 17 – 26 April 2023  						 						 

Agenda item:		7.11.2.1
Source:	Intel Corporation
Title:	Control plane aspects for multicast reception in RRC_INACTIVE
Document for:		Discussion and Decision
Introduction
In RAN2#121 meeting, RAN2 agreed on the following regarding PTM configuration for multicast reception in RRC_INACTIVE:
	UE shall join in the multicast session before receiving multicast in RRC INACTIVE.
If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.
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.
Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.
FFS whether the network can provide PTM configuration for intra-gNB cells.




After RAN2#121 meeting, email discussion “[Post121][606][eMBS] Service continuity and notifications (ZTE)” was tasked to discuss service continuity (frequency/cell prioritization, neighbor cell list etc.) and notifications for session activation, deactivation etc.
In this contribution, we discuss control plane aspects for multicast reception in RRC_INACTIVE.
Discussion
PTM configuration
One open issue from RAN2#121 meeting is “FFS whether the network can provide PTM configuration for intra-gNB cells”. Providing PTM configuration for intra-gNB cells does not have the drawback of signalling exchange between gNBs. The potential benefit is the improved service continuity during cell reselection. However it should be noted that most resource efficient way for MBS services in intra-gNB scenario is to use Single Frequency Network (SFN), where the intra-gNB cells transmit the same service in the same time-frequency resources to boost SINR. Although UE is not aware of whether SFN is used or not, one possible UE implementation is that after cell reselection, UE tries to receive multicast service using PTM configuration in source cell when acquiring PTM configuration in the target cell. When SFN is used, UE can receive the multicast service using “old” PTM configuration (from source cell) after reselecting to target cell. Therefore service continuity can be ensured when UE reselects to an intra-gNB neighbor cell. In above discussion, there is no need to provide PTM configuration for intra-gNB cells.
[bookmark: Obs_SFN]Observation 1: When SFN is used among intra-gNB cells, there are no benefits of providing PTM configuration for intra-gNB cells.
There are some drawbacks of providing PTM configuration for intra-gNB cells: it increases signalling overhead in air interface, and requires additional standardization efforts e.g. on the validity check of the PTM configuration of non-serving cells.
[bookmark: Proposal_Serving][bookmark: Proposal_Intra]Proposal 1: PTM configuration of intra-gNB neighbor cells are not provided.
Rel-17 MBS defines procedures related to change of MCCH information, e.g. MCCH modification period and notification of changes. The Rel-17 MBS procedure can be used for the change of PTM configuration.
[bookmark: Proposal_MCCH_Update]Proposal 2: Rel-17 MBS procedures regarding change of MCCH information is used for PTM configuration update.
Regarding PTM configuration structure, it is helpful to review Rel-17 signalling structure of multicast. Rel-17 RRC structure for multicast MRB is scattered in several places, as in Table 1 below. Add/mod/release lists are used for PDCP, RLC, MAC & PHY configurations. Add/mod/release lists are delta signalling to modify the multicast MRB configurations stored in the UE. They do not work for multicast MCCH which is transmitted to a set of UEs, since a UE just starting multicast reception or just moving to the cell does not have previous lists. Therefore, multicast MCCH message should be self-contained without using add/mod/release list.
[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



[bookmark: Proposal_Str]Proposal 3: Multicast MCCH message is self-contained without using add/mod/release list.
Mobility and state transition
In Rel-17 MBS, mobility procedure for broadcast MBS reception allows the UE to start or continue receiving MBS service(s) when changing cells. The gNB may indicate in the MCCH the list of neighbour cells providing the same MBS broadcast service which is provided in the serving cell. This allows the UE, e.g. to request unicast reception of the service before moving to a cell not providing the MBS broadcast service(s) using PTM transmission. Relevant ASN.1 signalling is shown below.
MBSBroadcastConfiguration-r17-IEs ::=		SEQUENCE {
    mbs-SessionInfoList-r17        MBS-SessionInfoList-r17,
    mbs-NeighbourCellList-r17      MBS-NeighbourCellList-r17OPTIONAL,   -- Need S
    …
}

MBS-SessionInfoList-r17 ::=   SEQUENCE (SIZE (0..maxNrofMBS-Session-r17)) OF MBS-SessionInfo-r17
 
MBS-SessionInfo-r17 ::=	          SEQUENCE    {
    mbs-SessionId-r17              TMGI-r17,
    …
    mtch-NeighbourCell-r17        BIT STRING (SIZE(maxNeighCell-MBS-r17))      OPTIONAL,-- NEED R
    …
}

MBS-NeighbourCellList-r17 ::=       SEQUENCE (SIZE (0..maxNeighCell-MBS-r17)) OF PCI-ARFCN-r17

The above procedure for broadcast service can also be applicable to multicast services that can be received in RRC_INACTIVE. Since MCCH is used for PTM configuration during mobility, the IE mtch-NeighbourCell-r17 can indicate neighbour cells providing the same MBS multicast service (that can be received in RRC_INACTIVE) which is provided in the serving cell.
[bookmark: Proposal_Mobility]Proposal 4: Rel-17 broadcast procedure for indicating neighbour cells providing the same MBS service is reused for multicast service that can be received in RRC_INACTIVE.
In SA2 TR 23.700-47, Key Issue #1 Multicast MBS data reception in RRC Inactive state has the following note:
NOTE 2:	RAN WG will determine how the switching for the UEs belonging to MBS session from CM-CONNECTED state to CM-CONNECTED with RRC Inactive state (and vice versa) is performed by the RAN node.
If UE switches between RRC_CONNECTED and RRC_INACTIVE, there is no impact regarding the reception of multicast services that can be received in RRC_INACTIVE as long as PTM configuration is available via MCCH and UE processing capability constraint is satisfied, just as broadcast service that can be received in any RRC state.
[bookmark: Proposal_State]Proposal 5: Reception of multicast services that can be received in RRC_INACTIVE is not impacted as long as PTM configuration is available via MCCH and UE processing capability constraint is satisfied when UE switches between RRC_CONNECTED and RRC_INACTIVE.
Conclusion
In this contribution, we discuss control plane aspects for multicast reception in RRC_INACTIVE. We have the following observation:
Observation 1: When SFN is used among intra-gNB cells, there are no benefits of providing PTM configuration for intra-gNB cells.
We propose the following:
Proposal 1: PTM configuration of intra-gNB neighbor cells are not provided.
Proposal 2: Rel-17 MBS procedures regarding change of MCCH information is used for PTM configuration update.
Proposal 3: Multicast MCCH message is self-contained without using add/mod/release list.
Proposal 4: Rel-17 broadcast procedure for indicating neighbour cells providing the same MBS service is reused for multicast service that can be received in RRC_INACTIVE.
Proposal 5: Reception of multicast services that can be received in RRC_INACTIVE is not impacted as long as PTM configuration is available via MCCH and UE processing capability constraint is satisfied when UE switches between RRC_CONNECTED and RRC_INACTIVE.
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