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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]Following the discussions of UP issues for Multicast in RRC Inactive at RAN2#123 meeting, the following agreements were reached: 
· NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated
· Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE
· For “non-synchronised“ cell (in terms of PDCP COUNT), upon cell reselection, UE sets the initial PDCP count of the MRB for the multicast reception in RRC_INACTIVE state based on the same mechanism as R17 MBS broadcast.
· One cell can indicate "synchronized", if by implementation, it follows a common QoS flow to MRB mapping rule and at the same time PDCP COUNT is set according to the MBS QoS Flow SN.
· FFS how the UE is indicated about cells being synchronized (i.e. what information the NW needs to provide to the UE)
· Solutions which require COUNT broadcasting via MCCH are not considered
· SPS is not supported for multicast reception in RRC_INACTIVE.
· RAN2 enables RRC_INACTIVE UE receiving multicast to also receive possible PTM retransmissions initiated by UEs receiving multicast in RRC_CONNECTED.
· Allow configuration of drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM for INACTIVE UEs (38.331).
· UE receiving MBS multicast in RRC_INACTIVE should start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM when reception of the transport block has not been successful. FFS the details, e.g. when the timers are started exactly.
· This is optional UE capability (above DRX handling)  
This paper discusses the remaining issues for for multicast in RRC Inactive.
Discussion
[bookmark: _Hlk133674247]Multicast reception continuity during mobility 
It would be very important to clarify the requirement of reception continuity for the UE receiving multicast in RRC Inactive state, during UE movement. Our current understanding is that this should not be supported with unreasonable cost in terms of network implementation.  
Proposal-1: RAN2 to clarify the requirement of reception continuity for the UE receiving multicast in RRC Inactive state, during mobility.
MRB Configuration during mobility
For the UE receiving multicast in RRC Inactive state, during the UE movement, the same UE may need to update its MRB configuration following the new serving cell in terms of both physical parameters and L2 configuration. We assume that in this case, the UE will flush its HARQ buffer and perform MAC reset to apply the new configuration in the new cell, which means the Multicast reception continuity can not be ensured by L1/HARQ during mobility. Meanwhile, RLC reestablishment is expected for the MRB to receive the multicast in the new cell during inactive state. 
The RLC re-establishment for the UE when moving into a new serving will result in more packet loss and longer packet delivery latency. In this case, specific to the Multicast MRB (configured with RLC-UM bearer) for the UE in RRC Inactive, the PDCP PDUs which are not successfully received from source cell are discarded, this is the source of the Packet loss as mentioned.
Proposal-2: For the UE receiving multicast in RRC Inactive state, during the UE movement to a new serving cell, UE flushes its HARQ buffer and performs MAC reset and RLC re-establishment. 
MRB Configuration handling from Inactive to Connected
In the last meeting, it was agreed that the network indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. We think one remaining issue is that RAN2 needs to also discuss the MRB Configuration handling for the UE from RRC Inactive to RRC Connected. One possibility can be the all of the MRB configurations will be kept when the UE enters RRC Connected for the multicast reception. And the second option can be the network also explicitly indicates to the UE which multicast service can be kept (e.g., within the RRCResume message), which is basically aligned with the agreement for the MRB handling when the UE moves to RRC Inactive. We have a preference for the second option, since this seems like a symmetric handling for the UE moves to RRC Inactive.   
Proposal-3: For the UE receiving multicast in RRC Inactive state, during its transition to RRC Connected, the network explicitly indicates to the UE which multicast service can be kept via RRCResume message. FFS how exactly this is indicated. 
In the last meeting, it was also agreed that “Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE”. To our understanding it requires the MRB framework in RRC_INACTIVE should be kept same as MRB framework used in RRC_CONNECTED. However, according to legacy MRB configuration in RRC_CONNECTED, it follows the traditional RadioBearerConfig procedure / structure, i.e., UE performs Multicast MRB addition/modification and release based on multicast MRB identity and the mapping relationship is LCID -> MRB ID -> TMGI. However this MRB framework is different from the MCCH framework for broadcast. In MCCH, each session can be mapped to one G-RNTI also one LCID (within RLC config), there is no explicit MRB ID in MCCH configuration and the mapping relationship is G-RNTI -> LCID -> TMGI. For MCCH mechanism UE performs MRB establishment and release based on events e.g., session presence/absence in MCCH and how to set MRB (ID) is up to UE implementation. Therefore, RAN2 is suggested to consider whether to introduce explicit MRB identity in MCCH framework to align the MRB configuration in RRC_CONNECTED or not if the MRB continuity between RRC_CONNCETED and RRC_INACTIVE is assumed.
Proposal-4: RAN2 to discuss whether to introduce explicit MRB identity in MCCH framework to align the MRB configuration in RRC_CONNECTED.

CFR Restriction 
[bookmark: _Hlk145923063]Following the discussion for CFR for the UE to receive the multicast in RRC Inactive state, it was agreed that the MBS broadcast CFR principle (i.e. case A,C,E, discussed for Rel-17) is adopted to provide multicast CFR configuration in RRC_INACTIVE for Rel-18.
The agreement for multicast CFR configuration of RRC_INACTIVE for Rel-18 means for multicast reception in RRC_INACTIVE, the configured multicast CFR for RRC_INACTIVE UEs should have the bandwidth as same as CORESET#0 or larger than CORESET#0, and in the latter case, it should be fully overlapping with CORESET#0 and with the same numerology as CORESET#0. 
When the UE needs to simultaneously receive Rel-17 broadcast and Rel-18 multicast in RRC_INACTIVE state, if multicast CFR in RRC_INACTIVE and broadcast CFR are configured differently, it would cause some problems for the UE reception (since it is not preferable for the UE to monitor different non-overlapping CFRs to receive the services.), unless the two CFRs are overlapping, where one CFR may be wider than the other one. 
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Conclusion and Proposal
We have the following proposals:
Proposal-1: RAN2 to clarify the requirement of reception continuity for the UE receiving multicast in RRC Inactive state, during mobility.
Proposal-2: For the UE receiving multicast in RRC Inactive state, during the UE movement to a new serving cell, UE flushes its HARQ buffer and performs MAC reset and RLC re-establishment.
Proposal-3: For the UE receiving multicast in RRC Inactive state, during its transition to RRC Connected, the network explicitly indicates to the UE which multicast service can be kept via RRCResume message. FFS how exactly this is indicated.
Proposal-4: RAN2 to discuss whether to introduce explicit MRB identity in MCCH framework to align the MRB configuration in RRC_CONNECTED.
Proposal-5: When the Multicast CFR for RRC_INACTIVE and Broadcast CFR are configured simultaneously, one of the two CFRs is covered by the other CFR.
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