Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #122			 R2-2305477
Incheon, Korea, May 22-26, 2023
Agenda Item:	7.11.2.1
Source: 	LG Electronics Inc.
Title:         	PTM configuration and service continuity
Document for: 	Discussion and Decision
Introduction
[bookmark: _Ref178064866]In this contribution, we discuss the remaining open issues on the PTM configuration for multicast reception in RRC_INACTIVE.
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RAN2 agreed that the MCCH is used to provide the PTM configuration during mobility beyond serving cell. gNB does not know which multicast session UEs coming from neighbour gNBs are receiving, or when they are coming from neighbour gNBs. To ensure that UEs coming from neighbour cells can acquire the PTM configuration via MCCH, the gNB should periodically broadcast the PTM configuration for all supported multicast sessions. However, the PTM configuration can be provided in RRC_CONNECTED, i.e. when suspending the RRC connection, network may want broadcast the PTM configuration via MCCH only when it is expected numerous UEs need to acquire the PTM configuration, e.g. when the PTM configuration is updated. Therefore, it should be up to network implementation whether to broadcast the PTM configuration via MCCH for a multicast session which can be received in RRC_INACTIVE.
Proposal 1 	It is up to network implementation whether to broadcast the PTM configuration via MCCH for a multicast session which can be received in RRC_INACTIVE.
If the Proposal1 is agreed, this means that though the PTM configuration is not provided via MCCH from a cell, the UE may be able to acquire the PTM configuration via DCCH from the cell. In the last meeting, it was agreed when a UE reselects to a cell for which PTM configuration is not available in multicast MCCH, the UE initiates RRC resumption procedure for an active multicast session it is interested. 
Since RRCRelease with suspend config message can be used to deliver the PTM configuration, if the network knows that the RRC resume is initiated due to the PTM configuration upon receiving the RRC resume request, the network can provide the PTM configuration via the RRCResumeRequest-RRCRelease with suspend configuration sequence. Then, UE is able to acquire the PTM configuration without transitioning to RRC_CONNECTED. This approach could be a good alternative to periodic broadcast of the PTM configuration via MCCH, especially when the gNB doesn't know which multicast sessions UEs are receiving in RRC_INACTIVE from neighbour cells. Therefore, UE needs to inform network of a new resume cause, such as ptm-Configuration, so that the network can decide to include the PTM configuration in the RRCRelease message in response to the RRC resume request.
Proposal 2 	UE can request the transmission of the PTM configuration via RRCResumeRequest message, using a new resume cause, such as ptm-Configuration.
Proposal 3 	In response to the RRC resume request, gNB can provide the PTM configuration via RRCRelease with suspend configuration message.
Though the PTM configuration can be provided via RRC resume procedure, the gNB would use MCCH when the same PTM configuration needs to be transmitted to numerous UEs, e.g. when the PTM configuration is updated. Therefore, we can assume that the RRC resume procedure is used only when the PTM configuration is required by a few UEs, and doesn't need to consider any potential issues that could arise when multiple UEs simultaneously initiate the RRC resume procedure to acquire the PTM configuration. As such, we propose that RAN2 doesn’t consider the scenario where a large number of UEs simultaneously initiate the RRC resume procedure to acquire the PTM configuration.
Observation 1	gNB would provide the PTM configuration via MCCH when it needs to be provided to numerous UEs simultaneously, e.g. when the PTM configuration is updated.
Proposal 4	Do not consider the scenario where numerous UEs simultaneously initiate the RRC resume procedure to acquire the PTM configuration.
RAN2 agreed that serving cell will not provide the PTM configuration of neighbour cells from other gNBs, but it is still FFS whether the network can provide PTM configuration for intra-gNB cells. No matter which logical channel is used to acquire the PTM configuration, UE in RRC_INACTIVE may experience some interruption in multicast service when the serving cell changes, i.e. until the PTM configuration of the new serving cell is received. Since RAN2 agreed that the serving cell will not provide the PTM configuration of neighbour cells from other gNBs, such service interruption should be considered as unacceptable for multicast reception in RRC_INACTIVE.
Although the PTM configuration of a neighbour cell is provided by the serving cell, the neighbour cell can update the PTM configuration before the UE enters it. Therefore, upon entering a new serving cell, the UE should check whether the PTM configuration received from the previous serving cell is still valid. To enable the UE to verify the validity of the PTM configuration, a configuration index/value should be introduced, similar to the SIB value. However, if the service interruption that could happen due to the MCCH acquisition is acceptable, such an optimization requiring further standardization is not desirable. Therefore, the transmission of the PTM configuration of neighbour cell should not be supported in all cases.
Proposal 5	Serving cell does not provide PTM configuration of neighbour cell including intra-gNB neighbour cells.
Regarding the multicast continuity in RRC_INACTIVE, RAN2 agreed to support the frequency prioritization and the Neighbour Cell List mechanism for multicast as in broadcast. To reuse the service continuity mechanism of broadcast, UE should know the frequency of neighbour cell providing the multicast session that the UE is receiving, but it is still FFS how to provide such frequency information.
In case of broadcast, the mapping between the serving/neighbour frequency and FSA identity is provided via SIB21 or USD. However, since no TU is allocated to SA, it would be difficult to extend the use of FSA and USD to multicast. In addition, since the multicast session in RRC_INACTIVE is supported only during RAN congestion and only multicast session transmitted in the multicast CFR including initial BWP or CORESET#0 can be supported in RRC_INACTIVE, the number of multicast sessions available in RRC_INACTIVE would be much fewer than the number of broadcast sessions. Then, for multicast, it would be better to directly indicate the mapping between a frequency/a neighbour cell and a multicast session rather than using FSA.
If the NCL is introduced for multicast, UE can know the neighbour cells which provide a multicast session that the UE is receiving in RRC_INACTIVE, i.e. via mtch-neighbourCell associated with the multicast session. That is, without further assistance information, UE is able to know the frequency to prioritize based on the mtch-neighbourCell. Therefore, we propose not to introduce further assistance information than mbs-NeighbourCellList and mtch-neighbourCell for multicast service continuity in RRC_INACTIVE.
Observation 2	UE is able to know the frequency of neighbour cells providing the multicast session that the UE is receiving based on mbs-NeighbourCellList and mtch-neighbourCell.
Proposal 6	UE may prioritize the frequency of neighbour cell based on the mbs-NeighbourCellList and mtch-neighbourCell. No further frequency information is provided for multicast service continuity.
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Based on the above discussions, we present the following observations and proposals:
Proposal 1 	It is up to network implementation whether to broadcast the PTM configuration via MCCH for a multicast session which can be received in RRC_INACTIVE.
Proposal 2 	UE can request the transmission of the PTM configuration via RRCResumeRequest message, using a new resume cause, such as ptm-Configuration.
Proposal 3 	In response to the RRC resume request, gNB can provide the PTM configuration via RRCRelease with suspend configuration message.
Observation 1	gNB would provide the PTM configuration via MCCH when it needs to be provided to numerous UEs simultaneously, e.g. when the PTM configuration is updated.
Proposal 4	Do not consider the scenario where numerous UEs simultaneously initiate the RRC resume procedure to acquire the PTM configuration.
Proposal 5	Serving cell does not provide PTM configuration of neighbour cell including intra-gNB neighbour cells.
Observation 2	UE is able to know the frequency of neighbour cells providing the multicast session that the UE is receiving based on mbs-NeighbourCellList and mtch-neighbourCell.
Proposal 6	UE may prioritize the frequency of neighbour cell based on the mtch-neighbourCell. No further frequency information is provided for multicast service continuity.

