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Introduction
In this contribution, we discuss the detailed PDCP synchronization indication, DRX timer for retransmission reception and multicast & broadcast CFR discussion.
Discussion
[bookmark: OLE_LINK72][bookmark: OLE_LINK161][bookmark: OLE_LINK20][bookmark: OLE_LINK21]PDCP continuity
In RAN2 #123, RAN2 reached agreements on PDCP COUNT continuity:
	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


[bookmark: OLE_LINK43][bookmark: OLE_LINK13][bookmark: OLE_LINK51][bookmark: OLE_LINK49][bookmark: OLE_LINK130]Based on the agreements, if UE reselect to a “synchronized” cell, there is no need to perform PDCP continuity mechanism (COUNT value don’t need to change), and the COUNT value does not need to change. If UE reselect to a “non-synchronized” cell, the UE sets the COUNT value similar to the Rel-17 broadcast. Specifically, the HFN part is set by the UE implementation, and the SN part is set to X-window size/2.
[bookmark: OLE_LINK46]Therefore, the remaining issue is how to identify whether a cell is "synchronized" or "non-synchronized," and whether this "synchronization flag" is per cell or per multicast session. According to the contributions from companies in the last meeting, some suggest using a 1-bit indication to indicate the synchronization status for two cells.
	· [bookmark: OLE_LINK37][bookmark: OLE_LINK44]Proposal: 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.
· Proposal: UE can regard two cells as synchronized if both indicate "synchronized". Otherwise, they are not synchronized.


Considering that different multicast sessions may have different QoS flow to MRB mapping rules between cells, it is clear that this synchronization indication cannot be per cell and should be different for different multicast sessions. Each multicast session may have its own unique synchronization status, which may vary depending on the specific QoS flow to MRB mapping rules followed by the cells involved in that session.
[bookmark: OLE_LINK73]Observation 1: the "synchronization flag" cannot be per cell and have to be specific to each multicast session.
Assuming this "one bit indication" is for one multicast session, where the synchronization flag is per multicast session, we then discuss the feasibility of this one-bit indication.
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK52][bookmark: OLE_LINK47][bookmark: OLE_LINK50]For example, if we have cells A, B, C, and D, where cells A and B follow the same QoS flow to MRB mapping rule and have the same PDCP COUNT value. On the other hand, cells C and D follow a different mapping rule and have the same PDCP COUNT value. In this scenario, cells A and B can indicate "0" for a synchronized status. However, it is not clear whether cell C should indicate "1" for a non-synchronized status with cells A and B, or "0" for a synchronized status with cell D. As the number of cells increases, the possibility of different synchronization statuses between cells also increases. Thus, 1 bit seems insufficient for this scenario. In fact, the required number of bits depends on the number of neighbour cells for one cell. If there are a total of N neighbour cells for one cell, the required number of bits for one multicast session is N.
[bookmark: OLE_LINK53]Observation 2: One bit indication is not enough for indicating synchronization status for one cell to its all neighbour cells. Assuming one cell has N neighbor cells, the required number of bits for one multicast session is N.
[bookmark: OLE_LINK55]Therefore, this method seems too complicated and cost too many bits for one multicast session. If there are more cells and more multicast services involved in the network, the likelihood of needing different synchronization indications for different multicast sessions also grows. The complexity of managing synchronization statuses across multiple cells and sessions becomes more challenging as the network expands. 
[bookmark: OLE_LINK57]Observation 3: The required bits grow with the increase of cells and multicast sessions, which may be too complex and unaffordable for network to manage.
[bookmark: OLE_LINK60][bookmark: OLE_LINK62]Therefore, we should consider a simpler solution for the synchronization indication. One feasible way is to assume that the cells within one RNA area follow the same QoS flow to MRB mapping rule and have the same PDCP COUNT value. In this case, the UE does not need to change the COUNT value within one RNA area, but only reset the COUNT value during an RNA change. Implementing such an approach would be easier and have less impact on the specifications.
Proposal 1: UE regard the cells as “synchronized cells” within one RNA area. Network should ensure cells within one RNA area have the same COUNT value for one multicast session.

DRX discussion
[bookmark: OLE_LINK67]In the last meeting, RAN2 discussed the configuration allowance for retx timer for INACTIVE (HARQ disabled UE) and made the following agreements.
	[bookmark: OLE_LINK64]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).
[bookmark: OLE_LINK63]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


[bookmark: OLE_LINK76]One extra thing needs to discuss is whether to introduce this feature a capability bit. According to the current agreement, this capability should be optional and not mandatory for UE receiving Rel-18 multicast. Thus, it is reasonable to include a capability bit that can be optionally reported for this feature.
[bookmark: OLE_LINK65]Proposal 2: Introduce capability bit for RRC_INACTIVE UE to receive PTM retransmission initiated by other UEs
However, it is important to note that the network only reacts to the HARQ feedback reported from the UE in the RRC CONNECTED state. The network is unaware of the UE's reception of a multicast session in the RRC INACTIVE state. Therefore, the decision of when and if the UE should start the drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM is solely determined by the UE's implementation. The network's transmitting behavior will not be impacted by the awareness of this behavior.
Proposal 3: Whether and when UE start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM is up to UE implementation.

[bookmark: OLE_LINK75]CFR discussion
In RAN2 #121bis meeting, RAN2 made the following agreement about multicast and broadcast CFR design for R18 MBS
	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.
Multicast CFR in RRC_INACTIVE and broadcast CFR can be configured differently. 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).
Case B and case D are not supported for multicast CFR in RRC_INACTIVE;
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.
Agreement: The same CFR is used for multicast MCCH and MTCH. It can be revisited if there is any issue found, e.g. for RedCap UEs.


[bookmark: OLE_LINK70]Meanwhile, we have an FFS for multicast and broadcast CFR:
· 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).
During the discussions, different companies shared their views on when a UE wants to receive multicast and broadcast simultaneously. One suggestion was that one CFR should be fully contained within the other, enabling the UE to monitor only one CFR in order to receive both services.
[bookmark: OLE_LINK71][bookmark: OLE_LINK74]According to our understanding, at least both the multicast and broadcast CFR should fully contain CORESET#0, indicating that these two CFRs overlap at least partially. Therefore, they should share the same SCS and CP as the initial BWP, as defined by RAN1 in Rel-17.
Based on these considerations, it should be possible for the UE to monitor a union CFR that encompasses both the multicast and broadcast CFRs, thus enable UE to receive both services simultaneously without BWP switching.
[bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK84]Proposal 4: RAN2 confirm that broadcast and multicast CFRs configured in the same cell share the same SCS and CP, and at least partially overlapped (both contain CORESET#0)

Conclusion
In this contribution, the following observations and proposals are made:
PDCP continuity 
Observation 1: the "synchronization flag" cannot be per cell and have to be specific to each multicast session.
Observation 2: One bit indication is not enough for indicating synchronization status for one cell to its all neighbour cells. Assuming one cell has N neighbor cells, the required number of bits for one multicast session is N.
Observation 3: The required bits grow with the increase of cells and multicast sessions, which may be too complex and unaffordable for network to manage.
Proposal 1: UE regard the cells as “synchronized cells” within one RNA area. Network should ensure cells within one RNA area have the same COUNT value for one multicast session.

DRX discussion 
Proposal 2: Introduce capability bit for RRC_INACTIVE UE to receive PTM retransmission initiated by other UEs
Proposal 3: Whether and when UE start drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM is up to UE implementation.

[bookmark: OLE_LINK77]CFR discussion
Proposal 4: RAN2 confirm that broadcast and multicast CFRs configured in the same cell share the same SCS and CP, and at least partially overlapped (both contain CORESET#0)
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