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1 Introduction
Rel-18 MBS WI includes the following RAN2 objectives [1]:
· Specify support of multicast reception by UEs in RRC_INACTIVE state
· PTM configuration for UEs receiving multicast in RRC_INACTIVE state
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) 
· Specify Uu signalling enhancements to allow a UE to use shared processing for MBS broadcast and unicast reception, i.e., ‎including UE capability and related assistance information reporting regarding simultaneous unicast reception in RRC_CONNECTED and MBS broadcast reception from the same or different operators
This contribution discusses the main issues related to the first objective.
2 Discussion
2.1 PTM configuration for UEs receiving multicast in RRC_INACTIVE
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 [2]. Further, these UEs are required to be configured to receive multicast in RRC_INACTIVE. Following options seem feasible:
Option 1: Pre-configured configuration i.e. UE may be indicated PTM configuration for MRBs in RRC reconfiguration message from which configuration may fully/ partially be continued to RRC_INACTIVE and UE preserves them. It may be possible to indicate which all MRBs can be continued to RRC_INACTIVE.
Option 2: 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.
We understand Option 2 is efficient with providing specific PTM configuration for relevant multicast MRBs at state transition.
Proposal 1: RRCRelease with suspendConfig provides the PTM configuration for multicast MRBs to be recieved in RRC_INACTIVE.
2.2 BWP/CFR aspects for multicast 
A UE in RRC_CONNECTED receives unicast transmission in an active Bandwidth Part (BWP) and multicast transmission is received over common frequency resources (CFR) which is associated with the unicast active BWP. For the UE in RRC_INACTIVE, it is relevant to receive same multicast transmission (i.e. in the MBS CFR), however, monitoring for the entire active BWP may not be necessary and also, not power efficeint. Another possibility is to consider the linking of MBS CFR to the initial BWP. However, it is not guareenteed that initial BWP is overlapped with active BWP or MBS CFR. Therefore, it may be more relevant to consider to define a BWP same as MBS CFR for the multicast reception operation by UE in RRC_INACTIVE. UE can receive GC-PDCCH and GC-PDSCH for multicast over the BWP.
Proposal 2: RAN2 to consider to define a BWP same as MBS CFR for multicast reception operation by UE in RRC_INACTIVE.
2.3 DRX for multicast reception
DRX mechanism is required for multicast reception in RRC_INACTIVE to enable power saving. As an UE in RRC_INACTIVE needs to share the multicast transmission with RRC_CONNECTED UEs for given multicast MRB, the RRC_INACTIVE UE should be following same DRX configuration. However, UE in RRC_INACTIVE may not be expected to provide HARQ feedback and/or receive HARQ retransmssion (except for blind retransmissions), it seems RTT timer and ReTx timer configurations are not required. There seems to be a few options for providing DRX configurations for RRC_INACTIVE:
Option 1: C-DRX configuration for multicast MRB is continued in RRC_INACTIVE expect RTT timer and ReTx timer configurations
Option 2: Explicit multicast DRX configuration for RRC_INACTIVE is provided (e.g. in RRCRelease with suspendConfig)
Option 2 seems preferable which is also aligned with the PTM configuration signalling approach as in proposal 1.
Proposal 3: Explicit multicast DRX configuration for RRC_INACTIVE is provided (e.g. in RRCRelease with suspendConfig).
2.4 Multicast session state change 
In Rel-17 MBS, when UE is in RRC_CONNECTED, multicast session can be activated or deactivated through RRC reconfiguration message which carries the multicast MRB addition and release respectively. Whereas, when the UE is in RRC_IDLE or RRC_INACTIVE, UE can monitor for group notification for session activation of the non-activated multicast session and then, transit to RRC_CONNECTED to receive the activated session. When session is released it is expected, UE is paged in legacy (unicast) way and UE goes to RRC_CONENCTED to formally release the session with NAS signalling.
However, for Rel-18 MBS UE, which is configured to receive or is receiving multicast session in RRC_INACTIVE, the following events may happen:
a) A non-activated mutlicast session gets activated – this is same as legacy scenario 
b) An activated multicast session gets deactivated – this is a new scenario
c) A multicast session gets released – this is a new scenario, if UE is not expected to go to RRC_CONNECTED
For scenario a), Rel-18 MBS UE may need to know whether to continue activated session in RRC_INACTIVE or transit to RRC_CONNECTED as in the legacy. Network may indicate this to UE.
Proposal 4: UE is informed by network whether it continues the activated multicast session in RRC_INACTIVE or transit to RRC_CONNECTED.
It seems scenario b) and c) are quite valid and frequently occurring. These cases should be handled without any complexity of RRC state change or excessive signaling burden. A natural approach seems to extend the legacy group notification to also convey if the “session deactivation” or the “session release” is the cause of group notification. An absence of such a cause can represent “session activation”, which is the same as legacy group notification.
Proposal 5: Extend group notification (group paging) to also convey that if session deactivation or session release is the cause of multicast group notification.
2.5 Inactivity handling 
It is expected that 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 to track reception of multicast packet for activated multicast session(s). Multicast inactivity timer can be started/ restarted when a multicast packet is received. When multicast inactivity timer expires, UE may stop decoding for multicast reception. Further, UE may request 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 6: UE receiving multicast in the RRC_INACTIVE maintains an Inactivity Timer to track reception of multicast packet for activated multicast session(s).
2.6 Mobility aspects
For a UE configured to receive multicast in RRC_INACTIVE, multicast session may or may not be provided on the neighbor cells. Consequently, for a UE reselecting a neighbor cell may lead to disruption of multicast service reception. For this reason, UE can be provided with neighbour cell multicast configuration information to support mobility.
Proposal 7: UE is provided with the neighbour cell multicast configuration information to support mobility.
Another important aspect 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 [2]. 
[bookmark: _GoBack]We think this well-established and proven mechanism of deprioritization seems a good approach to address the congestion / overload scenario for multicast. Network can indicate deprioritization 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 8: UE is provided with the deprioritization request for multicast to control RAN overload on specific frequency.
3 Conclusion
Request RAN2 to discuss and agree to the following proposals:
Proposal 1: RRCRelease with suspendConfig provides the PTM configuration for multicast MRBs to be recieved in RRC_INACTIVE.
Proposal 2: RAN2 to consider to define a BWP same as MBS CFR for multicast reception operation by UE in RRC_INACTIVE.
Proposal 3: Explicit multicast DRX configuration for RRC_INACTIVE is provided (e.g. in RRCRelease with suspendConfig).
Proposal 4: UE is informed by network whether it continues the activated multicast session in RRC_INACTIVE or transit to RRC_CONNECTED.
Proposal 5: Extend group notification (group paging) to also convey that if session deactivation or session release is the cause of multicast group notification.
Proposal 6: UE receiving multicast in the RRC_INACTIVE maintains an Inactivity Timer to track reception of multicast packet for activated multicast session.
Proposal 7: UE is provided with the neighbour cell multicast configuration information to support mobility.
Proposal 8: UE is provided with the deprioritization request for multicast to control RAN overload on specific frequency.
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