3GPP TSG-RAN WG2 Meeting #121	R2-2301559
Athens, Greece, 27 February – 3 March 2023  					 						 

Agenda item:		8.11.2.1
Source:	Intel Corporation
Title:	PTM configuration for multicast reception in RRC_INACTIVE
Document for:		Discussion and Decision
Introduction
In RAN2#120 meeting, RAN2 agreed on the following regarding PTM configuration for multicast reception in RRC_INACTIVE:
	We will have a mixed approach and we start with the following:
1. [bookmark: _Hlk127479735]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).
2. 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. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling. 



In this contribution, we discuss PTM configuration for multicast reception in RRC_INACTIVE.
Discussion
PTM configuration via MCCH
In the agreed mixed approach, when the PTM configuration is changed or the UE moves beyond the serving cell, an MCCH channel is used to provide the PTM configuration. In RAN2#119bis-e meeting, following was agreed as baseline when PTM configuration is provided via MCCH:
(2-a) PTM configurations (i.e., configurations used for multicast reception in RRC_INACTIVE) are provided via an MCCH-like channel (same or different as used for MBS broadcast), and information regarding MCCH scheduling is provided via SIB, FFS dedicated signalling
(2-b) UE can receive such configurations when it is in RRC_INACTIVE, FFS whether it is allowed/needed to also receive when UE is in RRC_CONNECTED
(2-c) If there is a need to update some or all the received configurations, UE does not need to resume RRC connection but is notified of such changes (e.g. via MCCH DCI) and obtains the updated configurations via MCCH.

There is one FFS from RAN2#120 meeting on whether MCCH configuration is initially provided to the UE via dedicated signalling. With the mixed approach, when UE transits from RRC_CONNECTED to RRC_INACTIVE, PTM configuration is provided via dedicated RRC signalling. UE can continue receive multicast service based on PTM configuration. Meanwhile UE follows the procedure of SI acquisition to receive the SIB which schedules MCCH. With the dedicated RRC signaling providing PTM configuration, there is no service interruption during the switching from RRC_CONNECTED to RRC_INACTIVE. Hence there is no need to provide MCCH configuration in dedicated RRC signalling.
[bookmark: Proposal_MCCH_SIB]Proposal 1: When PTM configuration is provided via MCCH, the configuration of MCCH is provided via SIB. There is no need to provide MCCH configuration in dedicated RRC signalling.
Since PTM configuration can be carried in MCCH, one question is whether Rel-17 MCCH for broadcast is extended for multicast PTM configuration, or a separate MCCH is defined for multicast. One MCCH approach has the benefit of simplicity, and less power consumption for UEs receiving both broadcast and multicast. Two MCCH approach has the benefit that each MCCH can have optimal settings (e.g. MCS, modification period), and less power consumption for UEs only receiving one type of services (broadcast or multicast).
[bookmark: Proposal_MCCH_1_2]Proposal 2: RAN2 to discuss whether broadcast MCCH can be extended for multicast PTM configuration.
Rel-17 MBS defines procedures related to change of MCCH information, e.g. MCCH modification period and notification of changes. Irrespective of one MCCH or two MCCH approach, the Rel-17 MBS procedure can be used for the change of PTM configuration.
[bookmark: Proposal_MCCH_Update]Proposal 3: Rel-17 MBS procedures regarding change of MCCH information is used for PTM configuration update.
PTM configuration via dedicated RRC signalling
One FFS from RAN2#120 meeting is that: “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).” Regarding whether to provide PTM configuration for non-serving cells, it should be noted that RAN2 already agreed that MCCH is used when UE moves beyond the serving cell. Therefore there is no motivation to provide PTM configuration for non-serving cells. In addition, there are drawbacks of providing PTM configuration for non-serving cells as follows: it increases signalling overhead in air interface, requires signalling exchange between gNBs, and requires additional standardization efforts e.g. on the validity check of the PTM configuration of non-serving cells.
[bookmark: Proposal_Serving]Proposal 4: When network configures UE to continue the multicast reception in INACTIVE state, network provides only the PTM configuration of the serving cell via dedicated RRC signalling. PTM configuration of non-serving cells is not provided.
A related FFS from RAN2#119bis-e meeting is “whether to introduce PTM configuration applicable area, i.e., the mechanism that the PTM configurations, once acquired by a UE, may apply to a certain area (i.e., a set of cells instead of a single cell).” Similar to previous discussion, there is no motivation of area specific PTM configuration given that MCCH is used when UE moves beyond the serving cells. In Rel-17 MBS, area specific MCCH is not supported. In addition to the issues pointed above, area specific PTM configuration has the issue that it is challenging to synchronize PTM configurations across cells and RAN3 involvement is needed to support such optimization. 
[bookmark: Proposal_Area]Proposal 5: PTM configuration is not area specific.
Mobility
RAN2 agreed that MCCH is used for PTM configuration during mobility. PTM configuration update during mobility can follow the same procedure as Rel-17 broadcast operation, i.e. UE acquires SIB and MCCH to get PTM configuration after cell reselection.
[bookmark: Proposal_Mobility_Update]Proposal 6: PTM configuration update during mobility follows the same procedure as Rel-17 broadcast operation, i.e. UE acquires SIB and MCCH to get PTM configuration after cell reselection.
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 7: 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.
Conclusion
In this contribution, we discuss PTM configuration for multicast reception in RRC_INACTIVE, and propose the following:
Proposal 1: When PTM configuration is provided via MCCH, the configuration of MCCH is provided via SIB. There is no need to provide MCCH configuration in dedicated RRC signalling.
Proposal 2: RAN2 to discuss whether broadcast MCCH can be extended for multicast PTM configuration.
Proposal 3: Rel-17 MBS procedures regarding change of MCCH information is used for PTM configuration update.
Proposal 4: When network configures UE to continue the multicast reception in INACTIVE state, network provides only the PTM configuration of the serving cell via dedicated RRC signalling. PTM configuration of non-serving cells is not provided.
Proposal 5: PTM configuration is not area specific.
Proposal 6: PTM configuration update during mobility follows the same procedure as Rel-17 broadcast operation, i.e. UE acquires SIB and MCCH to get PTM configuration after cell reselection.
Proposal 7: 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.
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