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Introduction
Rapporteurs has listed the open issues to progress the completion of Rel-18 MBS work[1], in this contribution, we’ll discuss the following UP open issues:
· Multicast CFR design
· DRX related issues of multicast reception in RRC_INACTIVE
· MRB handling
· Multicast MCCH 
[bookmark: _Hlk110416859]Discussion
Multicast CFR design
There are two open issues about multicast CFR design for multicast reception in RRC_INACTIVE state:
	· FFS whether we need to restrict that one CFR is completely contained within the other in this case (we should understand what the issue is otherwise).
· Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation. FFS whether this causes some issues which need to be addressed.



In RAN2#121bis meeting, we agreed that “from the location&bandwidth and SCS configuration perspective, follow R17 MBS broadcast CFR principle (i.e. case A,C,E) to provide multicast CFR configuration in RRC_INACTIVE. ” and “Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently.” 
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Since both multicast CFR in RRC_INACTIVE and broadcast CFR may have the bandwidth same with or larger than CORESET#0, in other words, multicast CFR in RRC_INACTIVE and broadcast CFR have some overlapping, at least overlapping with CORESET#0, therefore, some companies propose to restrict that one CFR is completely contained within the other. In the proponent point of view, it enables the UE receives both multicast service in RRC_INACTIVE state and broadcast service to monitor only a larger CFR, which may help to UE’s overhead reduction. But in Rel-17, the simultaneous reception of multicast and broadcast is also supported, and no there’s no such restriction to the CFR configuration, therefore, we think the same principle can be reused. Besides, even one CFR is completely contained the other one, the configuration of the two CFR may be different, we don’t see the clear gain for the UE. What’s more, the same broadcast service may be received by both Rel-17 MBS UEs and Rel-18 MBS UEs, the influence on Rel-17 MBS UEs with introducing such restriction is not clear. 
Observation 1: There’s no CFR configuration limitation like one CFR is completely contained within the other for Rel-17 UEs receiving both multicast in RRC_CONNECTED and RRC_INACTIVE.
Observation 2: The configuration of the CFRs may be different, which may reduce the potential gains.
Observation 3: Restricting one CFR is completely contained within the other may have influence on Rel-17 broadcast UEs.
Based on the analysis above, we prefer not to introduce the restriction that for multicast CFR in RRC_INACTIVE and broadcast CFR, one CFR is completely contained within the other.
Proposal 1: For multicast CFR in RRC_INACTIVE and broadcast CFR, one CFR is not needed to be completely contained within the other one.
[bookmark: _Hlk118105897]As to the relationship of the multicast CFR in RRC_INACTIVE and multicast CFR in RRC_CONNECTED, the current agreement is “Whether multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different is up to NW implementation.” For multicast CFR in RRC_INACTIVE, it has overlapping with CORESET#0, while for multicast CFR in RRC_CONNECTED, it is within UE’s active BWP, which may have no overlapping with CORESET#0. And in RAN2#119 meeting, the following is taken as baseline: we assume the same PDCCH/PDSCH resources (e.g. resources used for MTCH) can be used for all UEs (including UEs in CONNECTED and/or INACTIVE states) for receiving the same multicast session. If the CFR for multicast in RRC_INACTIVE and RRC_CONNECTED is different, there’s possibility that the different PDSCH resources will be used based on the physical scheduling algorithm. Thus, RAN2 need to discuss if the multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different, how to insure the same PDSCH resources can be used.
Observation 4: If the multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different, there’s possibility that the different PDSCH resources will be used for the same data, which is not align with the current agreements.
Proposal 2: RAN2 need to discuss if the multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different, how to insure the same PDSCH resources can be used.
DRX related issues of multicast reception in RRC_INACTIVE
Retransmission reception by RRC_INACTIVE UEs
For Rel-17 multicast receiving UE, PTM retransmission can be configured, and MAC spec specifies how to start the related timers as following [2]:
	When multicast DRX is configured for a G-RNTI or G-CS-RNTI, and the cfr-ConfigMulticast is configured for at least one of the active BWP(s) of the Serving Cell(s), the MAC entity shall for this G-RNTI or G-CS-RNTI:
1>	if a MAC PDU is received in a configured downlink multicast assignment:
2>	if HARQ feedback is enabled:
3>	start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]; and
3>	if CS-RNTI is configured:
4>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback.
2>	stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process;
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if a drx-HARQ-RTT-TimerDL-PTM expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL-PTM.



[bookmark: _Hlk146470447]Observation 5: drx-HARQ-RTT-TimerDL-PTM is started after the DL HARQ feedback.
Observation 6: drx-RetransmissionTimerDL-PTM is started after the expiry of drx-HARQ-RTT-TimerDL-PTM.
In last meeting, RAN2 agreed that RRC_INACTIVE UE can receive the PTM retransmission by RRC_CONNECTED UEs, but since HARQ feedback is not supported in multicast reception in RRC_INACTIVE, therefore the Rel-18 UE has no information when to start the drx-HARQ-RTT-TimerDL-PTM and further start the drx-RetransmissionTimerDL-PTM. 
In last meeting, PTM retransmission reception by UEs without HARQ feedback was discussed in TEI 17, and the agreement is “There is support to do Option1, however there are comments on MAC TS impact, we look at solution next meeting, and attempt to converge.”  In our opinion, both two cases are similar, therefore, the solution for PTM retransmission reception by UEs without HARQ feedback can be reused by R18 RRC_INACTIVE UEs.
Proposal 3: the solution for PTM retransmission reception by UEs without HARQ feedback to start drx-HARQ-RTT-TimerDL-PTM can be reused by R18 RRC_INACTIVE UEs.
DRX Command MAC CE
In TS 38.321, the DRX command MAC CE is used to stop the drx-onDurationTimerPTM and drx-InactivityTimerPTM, once it is indicated by PDCCH addressed to a G-RNTI or G-CS-RNTI, or by a configured downlink multicast assignment:
	1>	if a DRX Command MAC CE indicated by PDCCH addressed to a G-RNTI or G-CS-RNTI, or by a configured downlink multicast assignment is received:
[bookmark: _Hlk146483055]2>	stop drx-onDurationTimerPTM of the DRX for this G-RNTI or G-CS-RNTI;
2>	stop drx-InactivityTimerPTM of the DRX for this G-RNTI or G-CS-RNTI.


Since on DRX operation for multicast in RRC_INACTIVE, take the multicast DRX as baseline, therefore, the same principle for DRX Command MAC CE can be applied. However, SPS is not supported in multicast reception in RRC_INACTIVE, hence, the DRX Command MAC CE only applied to the timers of the DRX for the related G-RNTI.
Proposal 4: If  DRX command MAC CE indicated by PDCCH addressed to a G-RNTI or by a configured downlink multicast assignment is received by the UE, the drx-onDurationTimerPTM and drx-InactivityTimerPTM of the DRX for this G-RNTI are stopped.
MRB handling
Last meeting, how to handle MRB after UE switched to RRC_INACTIVE state was discussed:
	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




One open issue is how to indicate that some services can be received in RRC_INACTIVE and related MRB is not suspend. Since the PTM configuration for a MBS service is optional as discussed, therefore, an explicit indication is needed for UE to identify whether a  MRB is suspended or not.
Proposal 5: Explicit indication is introduced for UE to identify whether a service can be received in RRC_INACTIVE and MRB is not suspended.
Proposal 6: The indication is per MBS session indicated.
During the running CR discussion, there’s the other open issue related to this:
	FFS the details of MRB handling in case MRB in RRC_CONNECTED cannot be used in RRC_INACTIVE.



In case the MRB configuration in RRC_INACTIVE cannot be used, i.e., UE cannot decode the packet rightly, it can up to UE’s implementation whether to resume RRC connection or acquire the.
Proposal 7: It’s up to UE implementation whether to resume RRC connection to receive multicast service data or right configuration, in case MRB in RRC_CONNECTED cannot be used in RRC_INACTIVE. 
Besides, current discussion only considers the case UE moves from RRC_CONNECTED to RRC_INACTIVE, while the opposite direction from RRC_INCATIVE to RRC_CONNECTED, how to handle the MRBs in RRC_INACTIVE is not discussed.
Proposal 8: MRB handling when UE moves from RRC_INACTIVE to RRC_CONNECTED should also be discussed in RAN2.
Conclusions
In this contribution, we analyse the UP open issues of multicast reception by RRC inactive UEs, following are the observations and proposals.
Observations:
Observation 1: There’s no CFR configuration limitation like one CFR is completely contained within the other for Rel-17 UEs receiving both multicast in RRC_CONNECTED and RRC_INACTIVE.
Observation 2: The configuration of the CFRs may be different, which may reduce the potential gains.
Observation 3: Restricting one CFR is completely contained within the other may have influence on Rel-17 broadcast UEs.
Observation 4: If the multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different, there’s possibility that the different PDSCH resources will be used for the same data, which is not align with the current agreements.
Observation 5: drx-HARQ-RTT-TimerDL-PTM is started after the DL HARQ feedback.
Observation 6: drx-RetransmissionTimerDL-PTM is started after the expiry of drx-HARQ-RTT-TimerDL-PTM.
Proposals:
Proposal 1: For multicast CFR in RRC_INACTIVE and broadcast CFR, one CFR is not needed to be completely contained within the other one.
Proposal 2: RAN2 need to discuss if the multicast CFR in RRC_CONNECTED and in RRC_INACTIVE are different, how to insure the same PDSCH resources can be used.
Proposal 3: the solution for PTM retransmission reception by UEs without HARQ feedback to start drx-HARQ-RTT-TimerDL-PTM can be reused by R18 RRC_INACTIVE UEs.
Proposal 4: If  DRX command MAC CE indicated by PDCCH addressed to a G-RNTI or by a configured downlink multicast assignment is received by the UE, the drx-onDurationTimerPTM and drx-InactivityTimerPTM of the DRX for this G-RNTI are stopped.
Proposal 5: Explicit indication is introduced for UE to identify whether a service can be received in RRC_INACTIVE and MRB is not suspended.
Proposal 6: The indication is per MBS session indicated.
Proposal 7: It’s up to UE implementation whether to resume RRC connection to receive multicast service data or right configuration, in case MRB in RRC_CONNECTED cannot be used in RRC_INACTIVE. 
Proposal 8: MRB handling when UE moves from RRC_INACTIVE to RRC_CONNECTED should also be discussed in RAN2.
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