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[bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK8][bookmark: OLE_LINK3]During the previous discussion, there are some leftover open issues to be resolved for the support of the multicast reception in RRC_INACTIVE [1]. In this contribution, we aim to provide our insights on these unresolved matters. 
Discussion
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 legacy, the R17 MBS and SDT can be configured simultaneously for the UE. However, the UE does not monitor group paging during the SDT procedure. If there is a group paging message for session activation while the SDT procedure is ongoing, the network can decide whether to terminate the SDT procedure and which RRC state UE will stay in.
In our view, the legacy mechanism can be reused for multicast reception in the RRC_INACTIVE state. UE does not need to monitor the group paging during the SDT procedure, and once there is a group paging for multicast session activation, network can decide whether to resume UE to RRC_CONNECTED or keep UE in RRC_INACTIVE for the multicast session reception.
Proposal 1: The SDT and multicast reception in RRC_INACTIVE can be configured together, but UE does not monitor the group paging during the SDT procedure.
FFS if MCCH is optional and whether “if SIBx is not scheduled in SIB1” needs some rewording.
In R18, we agreed to introduce the multicast MCCH which is used to indicate a PTM configuration in case there is a need for change in PTM configuration or during mobility beyond serving cell. However, as the multicast reception in RRC_INACTIVE is an optional feature and can be enabled via the dedicated signalling mechanism, it should not mandate UE and network to support the multicast MCCH mechanism.
Proposal 2: It is optional for network and UE to support and enable the multicast MCCH mechanism.
FFS whether the RSRP/RSRQ is L1 or L3 measurement.
To ensure the reception quality of the multicast data in RRC_INACTIVE state, it was agreed that the UE can resume the RRC connection if the measured RSRP or RSRQ of the serving cell becomes lower than the threshold configured by network.
However, whether the RSRP/RSRQ is L1 or L3 measurement needs to be further clarified. For this issue, to avoid UE resuming the RRC connection frequently, we prefer to have it to be L3 measurement as it is more stable and accurate compared with L1 measurement. As for how UE performs the L3 filtering in RRC_INACTIVE, to avoid any other addition enhancements, we’d like to leave it to UE implementation, e.g., using the default value fc4.
Proposal 3: The L3-RSPR/RSRQ is used to evaluate whether to resume RRC connection during the multicast reception in RRC_INACTIVE.
Proposal 4: UE applies the L3 filtering in RRC_INACTIVE by implementation, e.g., using the default value fc4.
FFS whether/how we need to address ping-pong issue.
For a UE receiving the multicast service in RRC_INACTIVE, it has no knowledge of the cell load and may trigger the RRC connection resumption due to temporary poor channel conditions, which will increase the network congestion and cause the UE to switch back to RRC_INACTIVE. To improve the robustness of RRC state transitions and achieve better network control, it can be considered to configure the UE with a time value during which the reception quality threshold needs to be met in order to trigger the RRC connection resumption in the multicast MCCH or dedicated signaling.
Proposal 5: A time value during which the reception quality threshold needs to be met in order to trigger the RRC connection resumption is configured to UE via the MCCH or dedicated signaling.
[bookmark: _Hlk146127105]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.
Currently, the UE resumes the RRC connection as there is no available PTM configuration upon session activation or the poor quality during the session activation. All resumptions are for multicast sessions activated via group paging messages, and with the UE seeking higher priority access for the multicast reception. From this perspective, the existing "mt-Access" resume cause can be reused.
Proposal 6: The existing “mt-Access” resume cause can be used for the UE receiving the multicast in RRC_INACTIVE upon triggering the RRC connection resume.
FFS whether MRB ID needs to be configured.
In a previous meeting, RAN2 agreed to take the Rel-17 broadcast PTM configuration structure as baseline for the PTM configuration structure on the multicast MCCH. However, in last meeting, RAN2 agreed that the UE could continue to use the multicast MRB in RRC_CONNECTED for the multicast reception in RRC_INACTIVE. Since there is no MRB ID in MRB-broadcast-r17, reusing the same structure for the PTM configuration in RRC_INACTIVE would make it impossible for the UE to know which multicast MRB in RRC_CONNECTED can continue to be used in RRC_INACTIVE.
As such, to support the multicast MRB continuity during the RRC state transition between RRC_CONNECTED and RRC_INACTIVE, the identity of the multicast MRB which is used for the multicast reception in RRC_INACTIVE needs to be configured for the UE.
Proposal 7: The identity of the multicast MRB which is used for the multicast reception in RRC_INACTIVE needs to be configured for the UE. 
FFS the details of MRB handling in case MRB in RRC_CONNECTED cannot be used in RRC_INACTIVE.
In the legacy, when the UE is released to RRC_INACTIVE, the multicast MRB in RRC_CONNECTED will be suspended. To support multicast reception in RRC_INACTIVE and ensure the continuity of MRB between RRC state transitions, it has been agreed that some multicast MRBs in RRC_CONNECTED should not be suspended and can continue to be used in RRC_INACTIVE. However, for the other multicast MRBs that cannot be used in RRC_INACTIVE, it is natural that they should be suspended as legacy.
Proposal 8: For the MRB in RRC_CONNECTED which cannot be used in RRC_INACTIVE, it shall be suspended in the RRC_INACTIVE as legacy.
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 the last meeting, we agreed that the evaluation of whether two cells are synchronized in terms of PDCP or not is up to the network implementation, and the network only needs to indicate the synchronized state of the cell to the UE.
Since the network has no knowledge of the source or target cell for the UE in RRC_INACTIVE during mobility, the serving cell can only inform the UE whether all the neighbour cells supporting the same multicast service in RRC_INACTIVE are synchronized or not with itself.
It was agreed to introduce the NCL to indicate whether the neighbour cell can provide the same multicast service as the serving cell. To reduce the signalling overhead, we can introduce the bitmap indication to indicate the synchronized state of the neighbour cells in the NCL. Furtherly, in some cases where the NCL is absent or empty, the bitmap indication will also be absent. In such cases, the UE cannot determine whether the neighbour cell is synchronized or not, and the safest approach is to assume that all the neighbour cells are not synchronized and perform PDCP count re-initialization.
[bookmark: OLE_LINK5]Proposal 9: The bitmap indication per TMGI is indicated to UE, which indicates whether the neighbour cell in the NCL is synchronized with the current serving cell in terms of PDCP count.
Proposal 10: In case the bitmap indication is absent for UE or the camped cell is indicated as non-synchronized with the cell providing the indication, UE shall perform the PDCP re-initialisation for the multicast MRBs.
[bookmark: _Hlk146616333]NW indicates which multicast service can be received in INACTIVE in suspendConfig of RRC Release. FFS how exactly this is indicated.
As for how to indicate a multicast service that can be received in RRC_INACTIVE, it can be explicitly indicated via the TMGI or implicitly indicated through the presence of the PTM configuration or the MCCH configuration. Since the configuration can also be provided via the multicast MCCH, this means that even for the multicast service received in RRC_INACTIVE, the configuration is optionally present in the suspendConfig of the RRC Release. Therefore, a more effective and straightforward approach is to include the explicit indication of the TMGI in the suspendConfig of the RRC Release, which indicates the multicast service allowed to be received in RRC_INACTIVE.
Proposal 11: The network indicates the TMGI in the suspendConfig of the RRC Release, which indicates the multicast service allowed to be received in RRC_INACTIVE.
FFS whether we need something more, e.g., frequency priorities in MCCH or a solution based on FSAI.
For the solution based on FSAI, different from broadcast service, the multicast reception in RRC_INACTIVE is supported for the congestion scenario and there is no pre-planned area for multicast in RRC_INACTIVE. As such, it is not feasible to adopt the FSAI-based frequency mechanism for R18 multicast in RRC_INACTIVE and it requires for the extra work in SA2/SA4. 
Observation 1: It is not flexible to identify the frequency info based on the USD or SAI as there is no pre-planned area for the multicast reception in RRC_INACTIVE state.
The frequency information provided in dedicated signaling may change during the multicast reception in the RRC_INACTIVE state. To prevent the UE from resuming the RRC connection for updates, which would increase network congestion, the network can provide the latest frequency information via broadcast signaling, such as MCCH or SIBx. In another case, for a multicast session which is activated in the RRC_INACTIVE, the associated frequency information can also be provided via MCCH or SIBx upon session activation, as their frequency information may not be provided in RRCRelease due to session deactivation when UE is released to RRC_INACTIVE.
Proposal 12: MCCH or SIBx can be used to provide frequency info in case there is a change in frequency info, or for the multicast sessions activated in the RRC_INACTIVE.
Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: The SDT and multicast reception in RRC_INACTIVE can be configured together, but UE does not monitor the group paging during the SDT procedure. 
Proposal 2: It is optional for network and UE to support and enable the multicast MCCH mechanism.
Proposal 3: The L3-RSPR/RSRQ is used to evaluate whether to resume RRC connection during the multicast reception in RRC_INACTIVE. 
Proposal 4: UE applies the L3 filtering in RRC_INACTIVE by implementation, e.g., using the default value fc4.
Proposal 5: A time value during which the reception quality threshold needs to be met in order to trigger the RRC connection resumption is configured to UE via the MCCH or dedicated signaling.
Proposal 6: The existing “mt-Access” resume cause can be used for the UE receiving the multicast in RRC_INACTIVE upon triggering the RRC connection resume.
Proposal 7: The identity of the multicast MRB which is used for the multicast reception in RRC_INACTIVE needs to be configured for the UE. 
Proposal 8: For the MRB in RRC_CONNECTED which cannot be used in RRC_INACTIVE, it shall be suspended in the RRC_INACTIVE as legacy.
Proposal 9: The bitmap indication per TMGI is indicated to UE, which indicates whether the neighbour cell in the NCL is synchronized with the current serving cell in terms of PDCP count.
Proposal 10: In case the bitmap indication is absent for UE or the camped cell is indicated as non-synchronized with the cell providing the indication, UE shall perform the PDCP re-initialisation for the multicast MRBs.
Proposal 11: The network indicates the TMGI in the suspendConfig of the RRC Release, which indicates the multicast service allowed to be received in RRC_INACTIVE.
Proposal 12: MCCH or SIBx can be used to provide frequency info in case there is a change in frequency info, or for the multicast sessions activated in the RRC_INACTIVE.
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[bookmark: _Toc139045978][bookmark: _Hlk146715839]–	MBS-SessionInfoListMulticast
The IE MBS-SessionInfoListMulticast provides the list of ongoing MBS multicast sessions transmitted via multicast MRB for RRC_INACTIVE and, for each MBS multicast session, the associated G-RNTI and scheduling information.
MBS-SessionInfoListMulticast information element
-- ASN1START
-- TAG-MBS-SESSIONINFOLISTMULTICAST-START

MBS-SessionInfoListMulticast-r18 ::=      SEQUENCE (SIZE (1..maxNrofMBS-Session-r17)) OF MBS-SessionInfoMulticast-r18

MBS-SessionInfoMulticast-r18 ::=   SEQUENCE {
    mbs-SessionId-r18                  TMGI-r17,
    g-RNTI-r18                         RNTI-Value,
    mrb-ListMulticast-r18              MRB-ListBroadcast-r17,
    mtch-SchedulingInfo-r18            DRX-ConfigPTM-Index-r17                      OPTIONAL, -- Need S
    mtch-NeighbourCell-r18             BIT STRING (SIZE(maxNeighCellMBS-r17))       OPTIONAL, -- Need S
	synced-NeighbourCell-r18			BIT STRING (SIZE(maxNeighCellMBS-r17))       OPTIONAL, -- Need S
    pdsch-ConfigIndex-r18              PDSCH-ConfigIndex-r17                        OPTIONAL, -- Need S
mtch-SSB-MappingWindowIndex-r18    MTCH-SSB-MappingWindowIndex-r17              OPTIONAL, -- Cond MTCH-Mapping
    thresholdIndex-r18                 INTEGER (0..maxNrofThresholdMBS-r18)         OPTIONAL  -- Need R

}

-- TAG-MBS-SESSIONINFOLISTMULTICAST-STOP
-- ASN1STOP

	MBS-SessionInfoListMulticast field descriptions

	….

	synced-NeighbourCell
Indicates whether the neighbour cells in the mbs-NeighbourCellList are synchronized with the current serving cell in terms of PDCP count. 
The first/ leftmost bit corresponds to the first cell in mbs-NeighbourCellList, the second bit corresponds to the second cell in mbs-NeighbourCellList, and so on. Value 1 in the bitmap indicates the corresponding cell is synchronized with the current serving cell in terms of the PDCP count for the multicast MRB of the related multicast service, while value 0 in the bitmap indicates the corresponding cell is non-synchronized with the current serving cell in terms of the PDCP count for the multicast MRB of the related multicast service.
The field is absent when mbs-NeighbourCellList is absent or an empty mbs-NeighbourCellList is signalled. The field is optional when a non-empty mbs-NeighbourCellList is signalled. If the field is absent, the UE shall assume that the PDCP count of the multicast MRBs for the related service is not synchronized with any neighbour cell.
When a UE camped on a cell that is non-synchronized according to the synced-NeighbourCell, UE initializes the PDCP state variables as defined in TS 38.323.
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