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1. Introduction
After the RAN2#121 meeting, an email discussion was triggered to discuss the potential UP issues that need to be resolved to support multicast in RRC_INACTIVE and identify potential impact on RAN2 and also on other WGs.
In this contribution, we will further analyze the UP issues for Multicast in RRC_INACTIVE based on the output of the email discussion.
2. Discussion
2.1 Multicast CFR for UE in RRC_INACTIVE
For UEs in different RRC states, whether the CFRs are the same is mentioned in the email discussion. We had the following agreement in RAN2 119-E:
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. Different configuration/resources are not precluded as well.
From resource efficiency point of view, it is better to shchedule UEs in differnent RRC states using the same resource. In this case, if the RRC_CONNECTED UEs and the RRC_INACTIVE UEs use different CFRs, there are some issues that need further consideration. For example, how to use the same resource for UEs in both RRC states? There should be at least some overlap between the two CFRs. Then whether it is feasible to use the same DCI to schdule the UEs in different RRC states needs further study. All the potential issues make it complexed to support different CFR configurations for UEs in RRC_CONNECTED and RRC_INACTIVE. Note that even with the same CFR configuration, the NW can use different resources to schedule the UEs in different RRC states.
Proposal 1: As a baseline, the same CFR is used for UEs in RRC_INACTIVE and RRC_CONNECTED for MBS multicast reception.
2.2 SPS for UE in RRC_INACTIVE	
During the email discussion, whether and how to support SPS in RRC_INACTIVE has been discussed. To our understanding, it is difficult to support SPS in RRC_INACTIVE. 
Firstly, the activation/deactivation of SPS is indicated by PDCCH, the UE may miss or not be able to decode such indication correctly. Without feedback, the NW wouldn't know whether the UE successfully received the indication and there would be some mismatch between NW and UE. Some companies mentioned that the NW can send the indication for multiple times. However, the SPS occasions are related with the receiving timing of the indication. With such solution, it is hard for the NW to make sure different UEs have the same understanding of the SPS occasions as they may not be able to receive the indication at the same time. Of course, the NW can calculate carefully and only send the indication at some specific timing. But that would lead to extra delay and still it is hard for the NW to decide how many times it should send the indication. 
Secondly, SPS in RRC_INACTIVE is even more challenging in case of mobility scenario. The UEs newly moving to a cell would not know when the SPS was activated to calculate the actual SPS occasions. Then some kind of indication should be introduced in MCCH, which make the mechanism complex. Also the feasibility would have to be checked with RAN1.
On the other hand, not supporting SPS in RRC_INACTIVE doesn't seem to have any issues. If the NW wants to use the same resource to schedule UEs in RRC_CONNECTED and RRC_INACTIVE, the simplest solution is that the NW uses dynamic scheduling for both.
Proposal 2: SPS is not supported for multicast reception in RRC_INACTIVE. 
2.3 PDCP COUNT Continuity
 During the email discussion, the majority think the a UE in RRC_INACTIVE doesn't have to re-initialize the PDCP window each times it moves to another cell, which will lead to unnecessary data loss. There is one issue left on how to indicate whether PDCP COUNT is synchronized in a cell. 
In Rel-17, the PDCP COUNT synchronization among gNBs can be achieved by setting the PDCP COUNT based on the same MBS QoS Flow SN. In addition, the gNBs should also have the same QoS flow to MRB, which is based on NW implementation. Following similar logic, the same QoS flow to MRB mapping can also be guaranteed by implementation. In this case the NW can just indicate the UE whether it is synchronized and by "synchronized" it means the NW follows the mapping rule and sets the PDCP COUNT according to the MBS QoS Flow SN by NW implementation. 
Proposal 3: The NW can indicate "synchronized", if by implementation, it follows the same QoS to MRB mapping rule and sets the PDCP COUNT according to the MBS QoS Flow SN. Otherwise, it is not "synchronized".
Proposal 4: The UE re-initializes the PDCP window similar as broadcast, if the source and the target cells are not synchronized. 
3. Conclusion
Based on the above discussion we have the following observations and proposals: 
Proposal 1: As a baseline, the same CFR is used for UEs in RRC_INACTIVE and RRC_CONNECTED for MBS multicast reception.
Proposal 2: SPS is not supported for multicast reception in RRC_INACTIVE. 
Proposal 3: The NW can indicate "synchronized", if by implementation, it follows the same QoS to MRB mapping rule and sets the PDCP COUNT according to the MBS QoS Flow SN. Otherwise, it is not "synchronized".
Proposal 4: The UE re-initializes the PDCP window similar as broadcast, if the source and the target cells are not synchronized. 
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