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Introduction
[bookmark: _Ref178064866]In the last meeting, RAN2 agreed to support both DCCH and MCCH for PTM configuration as follows:
		We will have a mixed approach and we start with the following:
1.	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 the remaining open issues on the PTM configuration.
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DCCH based configuration
Since the same PDCCH/PDSCH resources are used for the same multicast session in both RRC_CONNECTED and RRC_INACTIVE states, UEs can receive the multicast in RRC_INACTIVE using the same PTM configuration that is used for multicast reception in RRC_CONNECTED. Therefore, the network does not need to update the PTM configuration to switch the RRC state for multicast reception.
Proposal 1	UE can receive the multicast session in RRC_INACTIVE using the same PTM configuration that is used for multicast reception in RRC_CONNECTED.
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, this approach is very inefficient considering that UEs typically receive multicast in RRC_CONNECTED and the PTM configuration is provided via dedicated signaling.
Observation 1	To provide the PTM configuration via MCCH to UEs coming from neighbour cells, gNB should periodically broadcast the PTM configuration for all supported multicast sessions.
The RRC resume message can include all the configuration required to receive the multicast in RRC_INACTIVE. If the gNB knows that the RRC resume is initiated solely to acquire the PTM configuration, it can provide the configuration via the RRCResume message for the multicast session(s) that the UE has joined. However, if the RRCResume message is used to provide the PTM configuration, the RRC resume procedure will continue even after the PTM configuration is transmitted, needlessly transitioning the UE to RRC_CONNECTED.
To avoid unnecessary state transitions, we propose supporting the PTM configuration via the RRCResumeRequest-RRCRelease with suspend configuration sequence that allows the UE in RRC_INACTIVE to request and acquire the PTM configuration without transitioning to RRC_CONNECTED. This approach could be a good alternative to periodically broadcasting the PTM configuration, especially when the gNB doesn't know which multicast sessions UEs are receiving in RRC_INACTIVE from neighbour cells. We also propose introducing a new resume cause, such as 'PTM configuration,' so that the network can decide to send an RRCRelease message that includes the PTM configuration in response to the UE's request.
Proposal 2 	UE can request the transmission of the PTM configuration via RRCResumeRequest message.
Proposal 3 	In response to UE’s request, gNB can provide the PTM configuration via RRCRelease with suspend configuration message.
Proposal 4	Introduce a new resume cause, such as ‘PTM configuration’ so that NW can decide to send RRCRelease message including the PTM configuration.
Though the PTM configuration update via RRC resume procedure is supported, the gNB would use MCCH when the same PTM configuration needs to be transmitted to multiple 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. In this scenario, RAN2 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 2	When gNB needs to simultaneously provide the PTM configuration to a large number of UEs, e.g. when the PT configuration is updated, it would be transmitted via MCCH.
Proposal 5	Do not consider the scenario where a large number of UEs simultaneously initiate the RRC resume procedure to acquire the PTM configuration.
MCCH based configuration
The MCCH message is transmitted periodically, using a configurable repetition period and within a configured transmission window. Within a modification period, the same MCCH information may be transmitted a number of times, as defined by its scheduling. 
If the existing MCCH message, i.e. MBSBoradcastConfiguration, is used to provide the multicast configuration, the multicast configuration and the broadcast configuration will be transmitted with the same repetition/modification period. However, the multicast sessions generally have higher QoS requirements than broadcast sessions, and it is desirable for the multicast configuration to be transmitted with a shorter repetition/modification period than the broadcast configuration. If the multicast configuration and the broadcast configuration are provided via different MCCH message, the change of multicast configuration also needs to be notified for UEs receiving multicast only, not to monitor MCCH when the broadcast configuration is updated. Therefore, the following proposals are suggested:
Proposal 6	Introduce a new MCCH message, e.g. MBSMulticastConfiguration, for multicast configuration. 
Proposal 7	Introduce a new MCCH change notification for multicast. 
If the MCCH configuration of the serving cell is provided via DCCH when or before suspending the RRC connection, the UE does not need to receive SIB to acquire the MCCH configuration, e.g. when the MCCH change notification is received during RRC_INACTIVE. However, since the UE already has a valid PTM configuration of the serving cell, the acquisition of the MCCH configuration is not urgent and there would be plenty of time to acquire the MCCH configuration via SIB, e.g. before the multicast configuration is updated. 
For multicast MRB, AS security is not supported and the security protection is provided by the application layer. Though UE acquires the multicast configuration, if it hasn’t joined the multicast session, it cannot decode the corresponding MTCH. Therefore, there is no reason to provide the MCCH configuration via DCCH, at least in terms of security. 
Observation 3	There is no reason to provide the MCCH configuration via DCCH since a UE that has not joined the multicast cannot decode the multicast MTCH, even if it can acquire the multicast configuration. 
Proposal 8	Do not support DCCH based MCCH configuration for multicast.
The MCCH configuration for broadcast is transmitted via SIB20, which is used for UEs interested in receiving MBS broadcast services to identify whether the serving cell supports MBS broadcast or not. For example, when a UE enters a new cell broadcasting SIB20, it initiates the MCCH information acquisition procedure. If the MCCH configuration for multicast is also provided via SIB20, legacy MBS-capable UE would initiate the MCCH information acquisition even though the serving cells doesn’t provide any broadcast session. To avoid such unnecessary UE efforts, we propose introducing a new SIB for MCCH configuration for multicast.
Proposal 9	Introduce a new SIB to provide the MCCH configuration for multicast.
MBS-capable UE in RRC_CONNECTED which is interested to receive or receiving MBS broadcast applies the MCCH information acquisition procedure if common search space for MCCH is configured within the active BPW. By adopting this approach to multicast sessions, the network can reduce radio resource consumption required for multicast configuration using dedicated signaling. If some UEs in RRC_CONNECTED acquire the PTM configuration via MCCH, the network only needs to provide the PTP configuration to those UEs using DCCH.
Proposal 10	As in broadcast, if common search space for MCCH for multicast is configured within the active BWP, UE in RRC_CONNECTED applies the MCCH information acquisition procedure.
Area specific PTM configuration
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 until the PTM configuration of the new serving cell is received. If such a service interruption is unacceptable for a multicast session, it means that the multicast configuration of the target cell must be provided before re-selecting the target cell. However, even though RAN2 specifies a solution to provide the multicast configuration of neighbour cell, e.g., area-specific PTM configuration, it cannot ensure that UE can always acquire the PTM configuration of the target cell from the serving cell. Therefore, RAN2 should assume that UEs in RRC_INACTIVE are only allowed to receive multicast sessions with relatively low QoS requirements, and the service interruption caused by PTM configuration acquisition is acceptable.
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 with significant change is very undesirable. Therefore, we propose not to support the transmission of the PTM configuration of neighbour cell.
Proposal 11	Do not support area specific PTM configuration.
Proposal 12	Serving cell should not provide the PTM configuration of neighbour cell.
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Based on the above discussions, we present the following observations and proposals:
Proposal 1	UE can receive the multicast session in RRC_INACTIVE using the same PTM configuration that is used for multicast reception in RRC_CONNECTED.
Observation 1	To provide the PTM configuration via MCCH to UEs coming from neighbour cells, gNB should periodically broadcast the PTM configuration for all supported multicast sessions.
Proposal 2 	UE can request the transmission of the PTM configuration via RRCResumeRequest message.
Proposal 3 	In response to UE’s request, gNB can provide the PTM configuration via RRCRelease with suspend configuration message.
Proposal 4	Introduce a new resume cause, such as ‘PTM configuration’ so that NW can decide to send RRCRelease message including the PTM configuration.
Observation 2	When gNB needs to simultaneously provide the PTM configuration to a large number of UEs, e.g. when the PT configuration is updated, it would be transmitted via MCCH.
Proposal 5	Do not consider the scenario where a large number of UEs simultaneously initiate the RRC resume procedure to acquire the PTM configuration.
Proposal 6	Introduce a new MCCH message, e.g. MBSMulticastConfiguration, for multicast configuration. 
Proposal 7	Introduce a new MCCH change notification for multicast. 
Observation 3	There is no reason to provide the MCCH configuration via DCCH since a UE that has not joined the multicast cannot decode the multicast MTCH, even if it can acquire the multicast configuration. 
Proposal 8	Do not support DCCH based MCCH configuration for multicast.
Proposal 9	Introduce a new SIB to provide the MCCH configuration for multicast.
Proposal 10	As in broadcast, if common search space for MCCH for multicast is configured within the active BWP, the UE in RRC_CONNECTED applies the MCCH information acquisition procedure.
Proposal 11	Do not support area specific PTM configuration.
[bookmark: _GoBack]Proposal 12	Serving cell should not provide the PTM configuration of neighbour cell.

