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1 Introduction
In previous RAN2 meetings, the following agreements were made:
	R2#121bis-e:
Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection.
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 to receive or continue receiving.
UE may trigger RRC connection resumption if the reception quality of the multicast data is below a configured threshold, FFS how to specify the threshold/reception quality.
Frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE, detailed mechanism on how to identify the frequency info (e.g., SAI, USD, or frequency info directly provided by network) is FFS.
No need to define a mechanism other than the frequency prioritization, i.e., per cell based prioritization in cell re-selection, to help UE choose the right cell to camp on.
The neighbor cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.
A "special UE" identified by MBS assistance information from 5GC can be released to RRC_INACTIVE (e.g., when the session is deactivated). FFS how can network enable such UE to resume to RRC_CONNECTED upon session activation
Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS.
For one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
FFS which option to take: enhanced group paging or enhanced MCCH, to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
No additional enhancement (with regard to enhancements made for ‘deactivation/temp no data’) is needed specifically for enabling UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon session release.
Legacy group paging (i.e., Rel-17 group paging) can be used to resume UE to RRC_CONNECTED state.
Upon events like session activation/data transmission resumed, if PTM configuration is not available to UE, UE initiates RRC connection resumption.
UE-specific paging (i.e. PagingRecordList) can be used to move specific MBS multicast UE(s) to RRC_CONNECTED (i.e. legacy UE behavior).
When both enhanced group paging and unicast paging are received by the UE (and targeted for this UE), the UE follows unicast Paging and goes to RRC CONNECTED.

R2#121:
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. 

R2#120:
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.



This contribution discusses remaining open CP issues for multicast reception in RRC_INACTIVE.
2 Discussion
2.1 PTM configuration for UEs 
UEs may need to be transitioned to RRC_INACTIVE in overload/congestion situation, and can continue “certain” multicast session(s). Notably, UEs may have the multicast session(s) either activated (MRB configuration available) or deactivated (MRB configuration released) while in RRC_CONNECTED. Further, these UEs are required to be configured to receive multicast in RRC_INACTIVE. Following approaches are being considered in RAN2:
Approach 1: RRC Release with suspendConfig provides the PTM configuration to be used in RRC_INACTIVE (includes both activated and deactivated multicast MRBs). Configuration may include only those MRBs which are to be continued to RRC_INACTIVE.
Approach 2: SIB+MCCH may provide multicast session configuration to RRC_INACTIVE UEs, like in legacy for broadcast session. 
Approach 2A: MCCH configuration through dedicated signalling implies UE receives MCCH configuration through RRC reconfiguration in the RRC_CONNECTED and then utilizes it to set up MCCH channel and receive PTM configuration.
RAN2 already agreed for Approach 1 and Approach 2.
Approach 2A tries to address unauthorized access concerns with the PTM configuration provided over MCCH. Receiving MCCH configuration only through dedicated signalling ensures only authorised UEs can access the MCCH. However, there are some concerns with this approach.
a) Authorization for each multicast session is missing: MCCH channel is accessible for configurations of all other multicast sessions even by a UE which has joined only one multicast session. That is, such UE can still access PTM configuration for all other multicast sessions which are not even joined by it. 
b) No urgency or benefit to receive early multicast MCCH configuration: UE receives multicast configuration through RRC Release with suspendConfig at RRC state transition. As multicast configuration would not change immediately after RRC state change, hence, there is no benefit to early receive multicast MCCH configuration through dedicated signalling.
c) Undesired specification effort: As SIB can already provide multicast MCCH configuration, having another approach of MCCH configuration involves undesired specification effort.
Observation 1: MCCH configuration through dedicated signaling does not provide any significant benefit (no urgency to receive MCCH early), suffers from lack of authorized access per multicast session and involves undesired specification effort.
Proposal 1: RAN2 to not consider providing MCCH configuration through dedicated signalling.
2.2 PTM configuration parameters
Broadly speaking, like the dedicated configuration for multicast, RRCRelease with suspendConfig can carry MBS radio bearer config, MAC config and PHY config for multicast reception in RRC_INACTIVE. These may exclude certain parameters which are specific to dedicated configuration used only for RRC_CONNECTED e.g. HARQ feedback, HARQ retransmission, CSI/SRS configuration, TA timer etc. Additionally, RRCRelease with suspendConfig may provide neighbour cells multicast configuration e.g., whether the neighbour cells support same multicast configurations as the serving cell.
Proposal 2: RRCRelease with suspendConfig can carry MBS radio bearer config, MAC config and PHY config for multicast reception in RRC_INACTIVE. These configurations exclude certain parameters which are specific to dedicated configuration used only for RRC_CONNECTED. 
RAN2 agreed that serving cell will not provide the PTM configuration of neighbour cells from other gNBs and it is FFS whether the network can provide PTM configuration for intra-gNB cells. Considering that it becomes complex with a lot of PHY and MAC configurations for the multicast reception and maintaining synchronization across neighbour cells. Same reason explicit PTM configuration from intra-gNB cells may be complex. However, to ensure UEs can move (reselect) across cells, some neighbour cell information including the applicability of the existing PTM configuration along with multicast session support across cells should be provided. As this information is not urgent and only useful for UEs in RRC_INACTIVE, this can be provided through MCCH. Based on applicability of the PTM configuration and support of session in neighbour cell, UE can decide to go to RRC_CONNECTED or reselect to the suitable neighbour cell. 
Proposal 3: RAN2 to agree that Serving cell will not provide the explicit PTM configuration of neighbour cells for intra-gNB cells.
Proposal 4: RAN2 to agree that neighbour cell information (NCL) in MCCH provides the PTM configuration applicability along with multicast session support for the neighbour cells to support mobility.
2.4 Multicast SIB and MCCH aspects
RAN2 agreed to have a new SIB and a new multicast MCCH to support multicast reception in RRC_INACTIVE. Reasoning is to separate out multicast from legacy broadcast. From the design perspective for multicast SIB and MCCH, a general principle should be to maximally reuse the legacy MBS SIB and MCCH approach for broadcast in order to keep things simple and manageable. This also ensures no great dependency or work-load on RAN1, which has no assigned TU in Rel-18.
Observation 2: From the design perspective for multicast SIB and MCCH, a general principle should be to maximally reuse the legacy MBS SIB and MCCH approach for broadcast in order to keep things simple and manageable. This also ensures no great dependency or work-load on RAN1, which has no assigned TU in Rel-18.
We understand same set of configuration parameters of broadcast MCCH can be re-used for configuration multicast MCCH channel (i.e. RepetitionPeriodAndOffset, WindowStartSlot, WindowDuration and ModificationPeriod). Of course a new RNTI is needed for multicast MCCH channel.  
Proposal 5: Reuse configuration parameters of broadcast MCCH for configuration of multicast MCCH channel (i.e. RepetitionPeriodAndOffset, WindowStartSlot, WindowDuration and ModificationPeriod).
One important reason for UE’s multicast reception in RRC_INACTIVE is network congestion. However, UE is quite unaware about congestion status. Without congestion status awareness, it is quite uncertain situation for a UE whether it should attempt to go back to RRC_CONNECTED (e.g. reception quality has degraded in RRC_INACTIVE) or perform a cell reselection. New multicast SIB provide a very effective way to broadcast a congestion status indication by the network to all UEs residing in the cell.
Proposal 6: RAN2 considers a congestion status indication to be provided in the new multicast SIB.
RAN2 agreed that “No additional enhancement (with regard to enhancements made for ‘deactivation/temp no data’) is needed specifically for enabling UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon session release”.
That is, release notification is not provided in Group notification and as in legacy, UE may perform NAS level release whenever it goes to RRC_CONNECTED. Without release notification, UE would continuously and indefinitely monitor multicast channel in RRC_INACTIVE, which is power consuming and is not desired. However, as the session is released, it seems not reasonable that multicast MCCH would carry the configuration for such session. This removal of configuration from MCCH can serve as a timely notification for session release for the UE. UE can release the multicast configuration. This does not require any additional enhancement and is aligned with the RAN2 agreement.
Proposal 7: UE determines about session release by the removal of multicast session configuration in multicast MCCH. UE can release the PTM configuration and stop monitoring for the multicast channel for the session in RRC_INACTIVE.
To efficiently monitor multicast MCCH, there is a need for MCCH change notification, quite similar to that is used in MBS broadcast. The PDCCH that schedules multicast MCCH can carry Multicast MCCH change notification. At the minimum, notification for session configuration change and for neighbor cell information change is needed. Though an individual UE may have only a few multicast sessions to be received in RRC_INACTIVE, however, the multicast MCCH would cater to many sessions for the serving cell. Specifying specific bit for each session configuration change notification would be an overkill. Also, it is quite rare for configuration to change. So we think, a common bit for all multicast sessions is sufficient. Similarly, one bit for neighbor cell information change notification would suffice.
Proposal 8: RAN2 to agree that PDCCH that schedules multicast MCCH can carry multicast MCCH change notification.
Proposal 9: Define multicast MCCH change notification fields with one bit for multicast session configuration change and one bit for neighbour cell information change. 
2.5 Multicast change notification vs Group paging 
Given that a mixed approach (i.e. dedicated signaling + MCCH) is agreed to provide PTM configuration for the RRC_INACTIVE UEs to receive multicast session. This implies that the MCCH channel would be used to provide updated PTM configurations to the RRC_INACTIVE UEs. It is a natural question whether the MCCH can also be extended to provide group notifications for multicast sessions? In Rel-17 multicast group notifications were provided with group paging and an obvious extension is easily achievable to include additional notifications. Also, it was thoroughly discussed in Rel-17 and group paging was selected over MCCH for group notifications. Moreover, group paging has advantage that it is based on existing paging occasions for the UE, requiring no additional effort and power consumption for the UEs. A simple enhancement of paging message can also achieve multicast session related notifications. On contrary, MCCH may have high latency due to larger modification period and there is a lack of DCI/notification bits.
Observation 3: Group paging approach is more efficient and effective than MCCH change notification approach for providing multicast session related notification due to existing Rel-17 solution framework for group notification, lesser latency, lower power consumption and avoidance of solution duplicity.
RAN2 already agreed for enhanced group paging for session activation and data resumption. It is natural and simple to extend enhanced group paging also for session deactivation. RAN2 is also of opinion to not have signaling for session release indication.
Proposal 10: RAN2 to agree to enhanced group paging based approach to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation.

2.6 Multicast inactivity handling in RRC_INACTIVE
RAN2 agreed that “For one UE already in RRC_INACTIVE, it can stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data”.
It is expected that the UE receiving multicast in RRC_INACTIVE may face similar issue as it were for RRC_CONNECTED UEs e.g. multicast data inactivity. For example, the UE in RRC_INACTIVE should maintain a multicast inactivity timer for G-RNTI monitoring. Multicast inactivity timer can be started/ restarted when a MTCH is received by the G-RNTI or Enhanced Group paging is received for the activation for G-RNTI. When multicast inactivity timer expires, UE may stop monitoring the G-RNTI. Further, UE may request network to transit to RRC_CONNECTED as the reason for staying for the RRC_INACTIVE (i.e. reception of multicast session) is no longer valid. UE may formally release the multicast session, if UE is not interested in multicast session, or could avail the service through unicast.
Proposal 11: UE receiving multicast in the RRC_INACTIVE maintains a Multicast Inactivity Timer per G-RNTI monitoring.
Proposal 12: UE receiving multicast in the RRC_INACTIVE starts/restarts Multicast Inactivity Timer for G-RNTI monitoring when a MTCH is received by the G-RNTI or Enhanced Group paging is received for session activation for the G-RNTI.
	
2.7 Simultaneous reception of legacy group paging and enhanced group paging
As there are many UEs that are involved with different and multiple multicast sessions – some of these sessions are configured and receivable in RRC_INACTIVE while some other sessions are only receivable in RRC_CONNECTED. It is quite likely that for a UE, there may be a simultaneous reception of the legacy group paging (for a session receivable in RRC_CONNECTED) and enhanced group paging (for a session receivable in RRC_INACTIVE). In this case, it seems reasonable that UE follows the legacy group paging and resumes the RRC connection. The multicast session(s) for the UE indicated in the enhanced group paging are received in RRC_CONNECTED.
Proposal 13: When both legacy group paging and enhanced group paging are received simultaneously by the UE, the UE follows the legacy group Paging and resumes the RRC connection. The multicast session(s) for the UE indicated in the enhanced group paging are received in RRC_CONNECTED.
2.8 Cell Selection at transition to RRC_INACTIVE
As agreed in R2#121, serving cell will not provide the PTM configuration of neighbour cells from other gNBs. Given this, it is required that UE transitioning from RRC_CONNECTED to RRC_INACTIVE can continue to camp on the same serving cell where and for which UE received PTM configuration in RRC_CONNECTED. However, as per TS 38.331 sec. 5.3.8.3, UE undertakes cell selection upon receiving RRC Release with suspendConfig and therefore, there is a need to ensure that UE camps to correct cell while doing so.

Proposal 14: Upon receiving RRC Release with suspendConfig with multicast PTM configuration, UE preferably selects the same cell to camp where and for which UE received the PTM configuration.
2.9 De-Prioritization and RAN overload control for Multicast
It is majority opinion of the companies in email discussion [Post121][606] to have a frequency prioritization mechanism for cell reselection for multicast reception in RRC_INACTIVE.
Another important issue to consider is the RAN overload due to multicast. It should be feasible to reuse the RAN overload control mechanism of deprioritization specifically for multicast. In legacy LTE and NR, network can determine RAN overload situation and sends to the UE, a deprioritization request for the current frequency (or RAT) along with RRCRelease message. This ensures that the UE considers the indicated frequency (or all frequencies of the RAT) to be the lowest priority for cell reselection for a configured duration. 
We think this well-established and proven mechanism of de-prioritization seems a good approach to address the congestion / overload scenario for multicast. Network can indicate de-prioritization request for multicast frequency along with RRCRelease with suspendConfig and only multicast UE can consider the indicated frequency to be the lowest priority for cell reselection for configured time duration while UE is in RRC_INACTIVE.
Proposal 15: UE can be provided with the de-prioritization request for multicast in RRCRelease with suspendConfig to control RAN overload on specific frequency.
3 Conclusion
Request RAN2 to discuss and agree to the following observations and proposals:
Observation 1: MCCH configuration through dedicated signaling does not provide any significant benefit (no urgency to receive MCCH early), suffers from lack of authorized access per multicast session and involves undesired specification effort.
Proposal 1: RAN2 to not consider providing MCCH configuration through dedicated signalling.
Proposal 2: RRCRelease with suspendConfig can carry MBS radio bearer config, MAC config and PHY config for multicast reception in RRC_INACTIVE. These configurations exclude certain parameters which are specific to dedicated configuration used only for RRC_CONNECTED. 
Proposal 3: RAN2 to agree that Serving cell will not provide the explicit PTM configuration of neighbour cells for intra-gNB cells.
Proposal 4: RAN2 to agree that neighbour cell information (NCL) in MCCH provides the PTM configuration applicability along with multicast session support for the neighbour cells to support mobility.
Observation 2: From the design perspective for multicast SIB and MCCH, a general principle should be to maximally reuse the legacy MBS SIB and MCCH approach for broadcast in order to keep things simple and manageable. This also ensures no great dependency or work-load on RAN1, which has no assigned TU in Rel-18.
Proposal 5: Reuse configuration parameters of broadcast MCCH for configuration of multicast MCCH channel (i.e. RepetitionPeriodAndOffset, WindowStartSlot, WindowDuration and ModificationPeriod).
Proposal 6: RAN2 considers a congestion status indication to be provided in the new multicast SIB.
Proposal 7: UE determines about session release by the removal of multicast session configuration in multicast MCCH. UE can release the PTM configuration and stop monitoring for the multicast channel for the session in RRC_INACTIVE.
Proposal 8: RAN2 to agree that PDCCH that schedules multicast MCCH can carry multicast MCCH change notification.
Proposal 9: Define multicast MCCH change notification fields with one bit for multicast session configuration change and one bit for neighbour cell information change. 
Observation 3: Group paging approach is more efficient and effective than MCCH change notification approach for providing multicast session related notification due to existing Rel-17 solution framework for group notification, lesser latency, lower power consumption and avoidance of solution duplicity.
Proposal 10: RAN2 to agree to enhanced group paging based approach to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation.
Proposal 11: UE receiving multicast in the RRC_INACTIVE maintains a Multicast Inactivity Timer per G-RNTI monitoring.
Proposal 12: UE receiving multicast in the RRC_INACTIVE starts/restarts Multicast Inactivity Timer for G-RNTI monitoring when a MTCH is received by the G-RNTI or Enhanced Group paging is received for session activation for the G-RNTI.
Proposal 13: When both legacy group paging and enhanced group paging are received simultaneously by the UE, the UE follows the legacy group Paging and resumes the RRC connection. The multicast session(s) for the UE indicated in the enhanced group paging are received in RRC_CONNECTED.
Proposal 14: Upon receiving RRC Release with suspendConfig with multicast PTM configuration, UE preferably selects the same cell to camp where and for which UE received the PTM configuration.
Proposal 15: UE can be provided with the de-prioritization request for multicast in RRCRelease with suspendConfig to control RAN overload on specific frequency.

