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Introduction
[bookmark: _Ref178064866]In this contribution, we discuss the RRC connection resume and frequency prioritization for multicast service continuity.
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0. RRC resume for multicast continuity
According to the conclusions reached so far, UE in RRC_INACTIVE needs to initiate the RRC connection resume procedure for multicast continuity in following three cases:
· Case 1. If SIBx is not scheduled in SIB1
· Case 2. If the PTM configuration is not available in serving cell
· Case 3. If the reception quality of the multicast is below the configured threshold
When the group paging is received, Rel-17 UEs set the resume cause based on the Access Identity configured by upper layer. If RRC connection resume is initiated by group paging, the network knows that the UE initiates the RRC connection resume to receive the activated multicast session in RRC_CONNECTED, though the UE doesn’t explicitly inform the network of it. However, if UE uses one of the existing resume causes in above cases, the network doesn’t know that the RRC connection resume is triggered to continue the multicast reception. 
In case 1or 2, the cell may support the rel-18 multicast and want to provide the PTM configuration to the UE via RRCRelease message in response to RRCResumeRequest without the UE transitioning to RRC_CONNECTED, or may want to let the UE transition to RRC_CONNECTED. On the other hand, in case 3, the UE should transition to RRC_CONNECTED to receive the multicast session with acceptable quality. Therefore, UEs in case 1 or 2 should inform network that the RRC connection resume is triggered due to lack of PTM configuration meanwhile UE in case 3 should indicate that the RRC connection resume is triggered due to the reception quality.
Proposal 1	If SIBx is not scheduled in SIB1, or if the PTM configuration is not available in serving cell, UE sets the resume cause to a new resume cause, such as multicast configuration.
Proposal 2	If the reception quality of the multicast is below the configured threshold, UE sets the resume cause to another new resume cause, such as multicast quality.
In all three cases above, the RRC connection resume is triggered by AS layer without NAS intervention, so RAN2 need to consider first the existing Access Categories which are used for RRC connection resume triggered by AS can be reused in these cases.
When the RRC connection resume is triggered by AS layer, i.e., due to RNA update or NG-RAN paging, UE RRC determines the access category depending on the triggering event. If the resumption of the RRC connection is triggered by response to NG-RAN paging, UE RRC selects '0' as the Access Category. The Access Category ‘0’ is not suitable to use for other than paging, because network always accept the resume request with Access Category ‘0’. 
When the resumption of the RRC connection is triggered due to an RNA update, if an emergency service is ongoing, UE RRC selects '2', but if no emergency service is ongoing select '8' as the Access Category. The Access Categories used for RNA update seem suitable to use for RRC connection resume triggered for multicast continuity. Here, as elsewhere, UE needs to set different Access Category depending on whether an emergency service is ongoing or not. 
Proposal 3	If the RRC connection resume is initiated for multicast continuity (in three cases above), UE sets Access category to ‘2’ or ‘8’, depending on whether or not an emergency service is on-going.
UE may trigger RRC connection resumption if the reception quality of the multicast data is below a configured threshold. It is FFS how to specify the threshold/reception quality. The cell quality which is suitable for multicast reception in RRC_INACTIVE can be different from that for camping on the cell. For instance, the network may decide the MCS level for a multicast session with HARQ re-transmission in mind, especially when the same PDSCH resource is used in RRC_CONNECTED and RRC_INACTIVE for the multicast session. Then, although the serving cell quality is good enough to stay in the cell, the receiving quality of the multicast could be not sufficient. By configuring RSRP/RSRQ threshold for serving cell quality, network can make UEs moving to cell edge enter RRC_CONNECTED. The existing IDLE/INACTIVE measurement would be sufficient to assess the multicast reception quality of UEs, and there is no need to mandate UE to perform additional measurement to UE in RRC_INACTIVE for this purpose.
Proposal 4	For an UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ of the serving cell becomes lower than the threshold configured by network.
Proposal 5	The threshold can be configured in PTM configuration, i.e., via RRCRelease or multicast MCCH message.
0. Multicast frequency prioritization for multicast continuity
Regarding the multicast continuity in RRC_INACTIVE, RAN2 agreed to support the frequency prioritization and the Neighbour Cell List mechanism for multicast as in broadcast. To reuse the service continuity mechanism of broadcast, UE should know the frequency of neighbour cell providing the multicast session that the UE is receiving, but it is still FFS how to provide such frequency information.
In case of broadcast, the mapping between the serving/neighbour frequency and FSA identity is provided via SIB21 or USD. However, since no TU is allocated to SA2, it would be difficult to extend the use of FSA and USD to multicast in this release. In addition, since the multicast session in RRC_INACTIVE is supported only during RAN congestion and only multicast session transmitted in the multicast CFR including initial BWP or CORESET#0 can be supported in RRC_INACTIVE, the number of multicast sessions available in RRC_INACTIVE would be much fewer than the number of broadcast sessions. Then, for multicast, it would be better to directly indicate the mapping between a frequency/a neighbour cell and a multicast session rather than using FSA.
If the NCL is introduced for multicast, UE can know the neighbour cells which provide a multicast session that the UE is receiving in RRC_INACTIVE, i.e., via mtch-neighbourCell associated with the multicast session. That is, without further assistance information, UE is able to know the frequency to prioritize based on the mtch-neighbourCell. Therefore, we propose not to introduce further assistance information than mbs-NeighbourCellList and mtch-neighbourCell for multicast service continuity in RRC_INACTIVE.
Observation 1	UE is able to know the frequency of neighbour cells providing the multicast session that the UE is receiving based on mbs-NeighbourCellList and mtch-neighbourCell.
Proposal 6	For multicast service continuity in RRC_INACTIVE, UE can prioritize the frequency of neighbour cell based on the mbs-NeighbourCellList and mtch-neighbourCell. 
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Conclusion
Proposal 1	If SIBx is not scheduled in SIB1, or if the PTM configuration is not available in serving cell, UE sets the resume cause to a new resume cause, such as multicast configuration.
Proposal 2	If the reception quality of the multicast is below the configured threshold, UE sets the resume cause to another new resume cause, such as multicast quality.
Proposal 3	If the RRC connection resume is initiated for multicast continuity (in three cases above), UE sets Access category to ‘2’ or ‘8’, depending on whether or not an emergency service is on-going.
Proposal 4	For an UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ of the serving cell becomes lower than the threshold configured by network.
Proposal 5	The threshold can be configured in PTM configuration, i.e., via RRCRelease or multicast MCCH message.
Observation 1	UE is able to know the frequency of neighbour cells providing the multicast session that the UE is receiving based on mbs-NeighbourCellList and mtch-neighbourCell.
Proposal 6	For multicast service continuity in RRC_INACTIVE, UE can prioritize the frequency of neighbour cell based on the mbs-NeighbourCellList and mtch-neighbourCell. 
Proposal 7	Do not support FSAI for multicast session.

