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1. Introduction
The work item on Enhancement of MBS (eMBS) aims to supporting the multicast reception by UEs in INACTIVE as follows [1]: 
	· Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3]

· PTM configuration for UEs receiving multicast in RRC_INACTIVE state [RAN2]
· Study the impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE.  (Seamless/lossless mobility is not required) [RAN2, RAN3]


Based on the open issue list provided by the work item rapporteur [2], the open issues related to control plane, for which the rapporteur invited companies’ contributions, are discussed. 
2. Discussion 
2.1. RRC open issues captured in [3]
	4.2.1
	FFS whether SDT and MBS multicast reception in RRC_INACTIVE can be configured together. And if yes, whether UE configured for MBS multicast reception in RRC_INACTIVE monitors group paging during SDT.


In general, the restrictions of feature combination should be minimized, unless there are the critical issues in such combinations. In our understanding, there is no issue to configure the UE with SDT and multicast reception in INACTIVE simultaneously, except whether the UE monitors the group paging during SDT as captured in the Running CR [3]. 
In Rel-17, the similar condition is specified for the UE which is in INACTIVE and waiting for the multicast session activation, i.e., “If configured by upper layers for MBS multicast reception, while SDT procedure is not ongoing, monitors a Paging channel for paging using TMGI;” [4]. In this sense, we don’t see any problem to follow the legacy principle. Note that we assume during SDT, the UE is not required to but may monitor the group paging (by implementation), if needed. 
Proposal 1 RAN2 should agree that the UE may be configured with SDT and multicast reception in INACTIVE, but the UE in INACTIVE is not required to monitor the group paging during SDT procedure. 
	5.2.2.4.2
	FFS if MCCH is optional and whether “if SIBx is not scheduled in SIB1” needs some rewording.


In our understanding, the mixed approach was decided to satisfy the needs from both camps, i.e., Rel-17 multicast-based scheme (a.k.a., Delivery mode 1) and Rel-17 broadcast-based scheme (a.k.a., Delivery mode 2), so the largest benefit of mixed approach is the flexibility that can provided with the choice of deployment policies necessary for various service requirements. At least the following use cases could be considered: 
· Only RRC Release for PTM configuration: like Rel-17 DM1, the full network control and no security concern (if any) can be provided for the MBS services with strict requirements. 

· Only Multicast MCCH for PTM configuration: like Rel-17 DM2, the relaxed operation (e.g., less connection control) and compatibility with Rel-17 MBS Broadcast deployment can be provided for the MBS services with relatively low QoS requirements. 
· Both RRC Release and Multicast MCCH: the most flexible and efficient operation can be provided for the different MBS services with much different requirements. 

In this sense, it would be preferable that the multicast MCCH should be optional. 
Proposal 2 RAN2 should agree that the multicast MCCH is provided optionally, i.e., up to network implementation. 
	5.3.13.x
	FFS whether the RSRP/RSRQ is L1 or L3 measurement.


L1 measurement is beneficial for a faster detection of radio condition changes, while it may also have a risk of the false alarm due to the nature of dynamic change of measurement results. 
In general, it’s quite natural to use L3 measurement in the procedures in RRC specifications. In fact, L3 measurement is used for the event-triggered measurement reporting [4], which is stably used for e.g., handover decisions. 
In this sense, we don’t see a motivation to use L1 measurement for the initiation of RRC resumption. 
Proposal 3 RAN2 should agree that the RSRP/RSRQ is determined by L3 measurement. 
	5.3.13.x
	FFS whether/how we need to address ping-pong issue.


We discussed this issue in the other paper [5]. 
	5.3.13.x
	FFS which existing resume cause is used for UEs receiving multicast in INACTIVE when they resume for multicast reception in RRC_CONNECTED and whether there is any issue.


We discussed this issue in the other paper [5]. 
	5.x.3
	FFS the details of MRB handling in case MRB in RRC_CONNECTED cannot be used in RRC_INACTIVE.


RAN2 agreed that “Unless blocking issues are identified, UE behaviour is not to suspend corresponding multicast MRBs and to keep using them in INACTIVE” [7]. In our understanding, this agreement implied that the same multicast MRB can be used both for Connected and INACTIVE. On top of that, the FFS asks what happens if the multicast MRB that is already established for Connected cannot be used after the UE transitions to INACTIVE. 
In this case, it is straight forward to assume the multicast MRB used in Connected is suspended and the new multicast MRB to be used in INACTIVE is established according to the PTM configuration by RRC Release or Multicast MCCH. So, the two multicast MRBs are available in a UE for the multicast reception in Connected (suspended) and INACTIVE (newly established), respectively.  Another option is for the multicast MRB used in Connected to be reconfigured by RRC Release or Multicast MCCH for the reception in INACTIVE. But if the MRB is reconfigured, the MRB needs to be reconfigured when the UE resumes RRC connection, even though the configuration of multicast MRB used in Connected is likely the same even after RRC suspension and resumption at the UE.  In this sense, in case of the condition of FFS above, it’s preferable that the multicast MRB used in Connected is suspended and another multicast MRB for INACTIVE is newly established. 

Proposal 4 RAN2 should agree that the multicast MRB used in Connected should be suspended in case it cannot be used in INACTIVE, and another multicast MRB for INACTIVE is newly established. 
So, the question is how the UE knows whether the multicast MRB in Connected should be suspended when it enters INACTIVE. Such a multicast MRB, i.e., used in Connected but not in INACTIVE, may be known by the UE upon reception of RRC Release either with an explicit indicator or implicitly. For the explicit indicator, the gNB may indicate explicitly in RRC Release whether the UE should suspend or continue to use the MRB in INACTIVE, i.e., 1-bit indicator is needed for each multicast MRB (or each TMGI). For the implicit way, the UE considers if the new PTM configuration used in INACTIVE for the same TMGI is provided in RRC Release, then the corresponding old MRB used in Connected (i.e., for the same TMGI) should be suspended in INACTIVE and the new multicast MRB is established. In our view, either way can work, but the explicit indicator is preferable since it’s clearer to the UE. 
Proposal 5 RAN2 should discuss whether the UE is explicitly indicated in RRC Release with 1-bit indicator for each multicast MRB (or each TMGI) whether the multicast MRB used in Connected should be suspended or continued to be used in INACTIVE. 
	6.3.6
	FFS whether MRB ID needs to be configured.


In Rel-17, MRB ID is only assigned for the multicast MRB [4], i.e., MRB ID for the broadcast MRB is up to UE implementation. In our understanding, MRB ID is useful in case the ToAddMod List is used for configure/de-configure the radio bearer configuration by dedicated signalling. For the PTM configuration done by Multicast MCCH, TMGI can be used to identify the MRB, instead of MRB ID, like Rel-17 broadcast MRB. Since in Rel-17 TMGI is also configured in (associated with) each MRB configuration [4], the UE can associate the two MRBs (i.e., two PTM configurations) used in Connected and in INACTIVE, respectively. So, MRB ID is not needed in the PTM configuration provided by Multicast MRB. 
Proposal 6 RAN2 should agree that no MRB ID is needed in the PTM configuration provided by Multicast MRB, i.e., same as Rel-17 Broadcast MRB. 
	6.3.6
	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).


In our view, it’s the simplest solution to provide the synchronized cell list in RRC Release and/or Multicast MCCH, whereby the list includes the Cell IDs that are synchronized with the serving cell. The “synchronized” cells would be achieved by network implementation as clarified in the corresponding RAN2 agreement, so neither standard network interface (e.g., Xn-AP) nor network operation effort is needed to generate/provide the list for the UEs. 
From the UE’s point of view, it considers the cells in the list as synchronized with the current serving cell, so the UE maintains PDCP entity upon cell reselection to such cells. 

Proposal 7 RAN2 should agree that the “synchronized” cell list may be provided by RRC Release and/or Multicast MCCH. 
2.2. Stage-2 open issues captured in [6] 
	16.10.5.3.X
	FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI.


For the frequency prioritization in cell reselection, RAN2 agreed that “Dedicated frequencies in RRCRelease can be used by the NW, as legacy” along with the FFS above in the last meeting [7]. For the additional information, the following options would be considered. 
· Option 1: Frequency priority is provided in Multicast MCCH 
· In our understanding from the last RAN2 discussion, the frequency priority (i.e., 0~7) is provided for each frequency which may be associated with TMGIs. A simplified version could be the neighbour frequency list is provided per TMGI, i.e., the frequencies providing the TMGI. 

· Option 2: FSAI is provided in a new SIB (or reusing SIB21) 

· According to the last RAN2 discussions, the benefit is to align with Rel-17 MBS broadcast deployment, while the drawback is to impact the other WGs (at least RAN2 should consult with SA2/SA4 about FSAI availability/applicability for multicast sessions. 

· Option 3: Frequency information is provided by a new SIB 

· This option is similar to Option 1 in terms of the frequency information, but the differences are whether to use Multicast MCCH or SIB and whether to provide the frequency priority or the frequency information (e.g., just an inter-frequency list per TMGI). 

Option 1 and Option 3 are similar, but the logical channels used to convey the frequency information are different, i.e., MCCH or SIB. Considering the periodicity of MCCH transmissions is usually shorter than the one of SIB, and the changes of frequency information are not so frequent, MCCH may cause unnecessary signalling overhead by providing the frequency information.  In addition, the “frequency priority” (in Option 1) would not be needed since it can be up to UE implementation which frequency it camps on and receives the multicast session in. So, a simple frequency list (in Option 3) is enough for the UE to receive the multicast session. 
Option 2 clearly needs more time to conclude the solution since it may impact SA2/SA4 specifications. On the other hand, Option 1 and Option 3 can be decided by RAN2 only. 
In light of these brief observations, Option 3 is slightly preferable considering the efficiency, the simplicity and the remaining time before the Rel-17 functional freeze. 
Proposal 8 RAN2 should agree that the frequency list per TMGI is provided in a new SIB. 
	16.10.5.7
	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).


We have no strong view on this issue. 
2.3. Other open issues (not captured in Running CRs) 
	Chairman notes
	NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated


From the session status point of view, for the deactivated session upon RRC Release, the UE monitors the group paging which indicates whether each TMGI is allowed to be received in INACTIVE. For the on-going session, the UE may not know whether it’s allowed to continue receiving the multicast session in INACTIVE, by reusing the multicast MRB used in Connected. 
From the PTM configuration scheme point of view, if the PTM configuration is provided by RRC Release, the UE can notice the multicast reception in INACTIVE is allowed. On the other hand, if the PTM configuration is not provided by RRC Release, the UE cannot know whether the multicast reception in INACTIVE is allowed. Technically, the UE may receive the multicast session, regardless of whether it’s allowed, either by reusing the multicast MRB used in Connected or by acquiring the multicast MCCH. 
In this sense, RRC Release should explicitly indicate whether the multicast session is allowed to be received in INACTIVE, as the above agreement states. A simple solution is to provide within RRC Release the list of TMGIs that the UE is allowed to receive in INACTVE. However, there would be possibly other but similar indication(s) provided in RRC Release, so RAN2 should carefully decide whether this is indicated as a dedicated explicit information or a shared implicit information. 
Proposal 9 RAN2 should assume that RRC Release provides a list of TMGIs that are allowed to be received in INACTIVE. This assumption can be reverted if other information in RRC Release can indicate the same function implicitly. 
3. Conclusion 
In this contribution, the open issues related to control plane aspects for multicast reception in RRC INACTIVE are discussed.  RAN2 is kindly asked to take into account the proposals below: 
Proposal 1
RAN2 should agree that the UE may be configured with SDT and multicast reception in INACTIVE, but the UE in INACTIVE is not required to monitor the group paging during SDT procedure.
Proposal 2
RAN2 should agree that the multicast MCCH is provided optionally, i.e., up to network implementation.
Proposal 3
RAN2 should agree that the RSRP/RSRQ is determined by L3 measurement.
Proposal 4
RAN2 should agree that the multicast MRB used in Connected should be suspended in case it cannot be used in INACTIVE, and another multicast MRB for INACTIVE is newly established.
Proposal 5
RAN2 should discuss whether the UE is explicitly indicated in RRC Release with 1-bit indicator for each multicast MRB (or each TMGI) whether the multicast MRB used in Connected should be suspended or continued to be used in INACTIVE.
Proposal 6
RAN2 should agree that no MRB ID is needed in the PTM configuration provided by Multicast MRB, i.e., same as Rel-17 Broadcast MRB.
Proposal 7
RAN2 should agree that the “synchronized” cell list may be provided by RRC Release and/or Multicast MCCH.
Proposal 8
RAN2 should agree that the frequency list per TMGI is provided in a new SIB.
Proposal 9
RAN2 should assume that RRC Release provides a list of TMGIs that are allowed to be received in INACTIVE. This assumption can be reverted if other information in RRC Release can indicate the same function implicitly.
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