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1	Introduction
The Rel-18 work item on Enhancements of NR Multicast and Broadcast services in [1] has the objectives including: 
· 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]
In this paper, we target the open issues regarding the control principles to operate the feature of multicast reception in RRC_INACTIVE state. Previous agreements in previous meetings [2][3][4][5][6][7][8][9][10][11] are considered and open issues are targeted. 
2	Principles for MBS reception in RRC_INACTIVE state
2.1	Per Service RRC_INACTIVE Multicast Reception Configuration
The following related agreements were made in previous meetings regarding the information delivered to the UE to receive multicast in RRC_INACTIVE state, and the means to provide such information to the UE [5][6][9]:
When network configures UE to receive multicast in INACTIVE state, RRCRelease message with suspendconfig can be used to deliver the PTM configuration. Other dedicated RRC messages will not be used to provide PTM configuration for MBS multicast for INACTIVE.
If network finds it useful, the PTM configuration for the (single) serving cell can be configured to UE before the session activation, and UE stores the configuration. When session is activated, UE can receive multicast in INACTIVE state by applying the configuration without going back to RRC_CONNECTED, if not updated by MCCH after being configured.
Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection.
If the whole Rel-18 multicast related configuration is absent in RRC Release, UE behaves the same as Rel-17 MBS UE.

It is understood from here that if the UE does not receive any Rel-18 IE for multicast in RRC release, UE will behave the same as Rel-17 MBS, i.e., UE will suspend MRBs and wait for paging for the sessions that the UE had joined.
Observation 1: If the UE does not receive any Rel-18 IE for multicast in RRC release, UE will behave the same as Rel-17 MBS, i.e., UE will suspend MRBs and wait for paging for the sessions that UE had joined.
However, it is not perfectly clear when a UE can assume Rel-18 RRC_INACTIVE reception in the system for a specific service. It is clear from previous agreements that in some cases, PTM configuration of a service may not be provided to the UE in RRC release. Therefore, there is no mandatory signalling of IEs in RRC release message.
Observation 2: No multicast configuration IEs are mandatory in RRC release with suspendConfig.
However, the field description of the multicastConfigInactive, which is not a per service message (rather is including all service configurations) states the following:
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The field description states that the IE is provided to indicate which services can be received in RRC_INACTIVE in the current serving cell and optionally the corresponding configuration and presence of the field indicates that UE is configured to receive multicast in RRC_INACTIVE. However, it is not clear how the UE can assume to be configured to receive multicast in RRC_INACTIVE per service, i.e., which IE is enough for the UE to assume configuration per service.

Observation 3: It is not clear how the UE can assume to be configured to receive multicast in RRC_INACTIVE per service, i.e., which IE in RRC release is enough for the UE to assume RRC_INACTIVE reception configuration per service.

MBSMulticastConfiguration IE can be provided to the UEs in RRC release message. It includes an IE MBS-SessionInfoListMulticast that contains TMGI and necessary configuration to receive a specific multicast service in RRC_INACTIVE state, along with more configuration such as “stop monitoring RNTI indication”.
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In our view, having a TMGI within such configuration can directly mean that a service can be received in RRC_INACTIVE state.
Proposal 1 [N101]: UE will consider to be allowed to receive a multicast service in RRC_INACTIVE state in the RRC release message with suspendConfig if the TMGI is present within MulticastConfigInactive-r18 IE is the configuration.
That way, a UE in RRC_INACTIVE state that joined successfully via NAS signalling to an MBS session(s) and also received such configuration shall monitor SIBx/MCCH for that respective TMGI(s).
We propose that the IE description is therefore adjusted to reflect Proposal 1 above.
Proposal 2: To reflect above proposals in the specification, the changes in the Annex are adopted.


2.2	Configuration of PDSCH DMRS Transmission of a Multicast Session in RRC_INACTIVE State
In R2-2307084, the following question was asked by the company: 
	Question 1: For the PDSCH DMRS transmission of a multicast session in RRC_INACTIVE state, do the following parameters need to be configured in L3? If needed, RAN2 kindly asks RAN1 to provide the default values of the following parameters.
(1)        DMRS type
(2)        DMRS additional position
(3)        Max length



For the DMRS configuration of Rel-17 broadcast transmission with UEs receiving in all RRC states, a default value is applied for the following parameters:
1. The default value of DMRS type is “DMRS type 1”;
2. The default value of DMRS additional position is “pos2”;
3. The default value of max length is “len1” 
For the Rel-18 multicast reception in RRC_INACTIVE state, same UE capability as legacy RRC_INACTIVE UE could be applied, considering not introducing any of new UE capability for RRC_INACTIVE UE supporting of Rel-18 multicast reception, where the above legacy default values can be applied to the parameters for both RRC_INACTIVE and RRC_CONNECTED UEs with Rel-18 multicast reception. 
However, that would mean that if RRC_CONNECTED UEs were configured with different DMRS parameters before RRC_INACTIVE multicast reception is enabled, RRC_CONNECTED UEs should be reconfigured with default values. This could either be done one by one with RRC reconfiguration, or a new indication can be introduced in one of the system information messages such that the RRC_CONNECTED UEs would switch to default parameters. Considering that, there can be a large amount of RRC_CONNECTED UEs for receiving of the multicast service, and UE-specific indication with RRC reconfiguration of the value change for DMRS configuration may result in large RRC signalling overhead. Thus, indication via SIB message to inform the RRC_CONNECTED UEs with switching to the default parameters is preferred. Note that this option requires all RRC_CONNECTED MBS UEs to be supporting the new feature, i.e., Rel-18 MBS UEs.
Other option would be making such parameters configurable such that those are provided for RRC_CONNECTED UEs can also be signalled to the RRC_INACTIVE UEs.
Proposal 3 [N102]: RAN2 discusses the following options:
1- Default values are introduced to DMRS type, DMRS additional position and max length for multicast reception in RRC_INACTIVE state (no changes in RRC specification required, possible RAN1 change required),
a. UEs in RRC_CONNECTED state can be provided with an indication to switch using default values via broadcast signalling.
2- RRC release/MCCH indicate DMRS type, DMRS additional position and max length for multicast reception in RRC_INACTIVE state.
A text proposal for the proposed change can be found in the Annex.

2.3	Broken Optional MCCH Operation
The following agreement was made. 
Multicast MCCH can be optionally present for a cell providing multicast reception in RRC_INACTIVE. We do not optimize for this in RAN2, e.g. we are targeting a single cell scenario without mobility and without PTM configuration update for optional MCCH.
Observation 4: MCCH being optional was agreed to be suitable only for some special cases and it was agreed to not do more work to optimize such scenarios.
However, it is unclear if a gNB/cell can decide operating RRC_INACTIVE multicast MCCH-less or if the whole system should uniformly operate with/without MCCH for RRC_INACTIVE multicast. In our view, at this late stage, RAN2 should stick to a simpler option, which is the uniform operation in the system, although per cell decision could also work. 
Proposal 4: Operating RRC_INACTIVE multicast with/without MCCH is a per PLMN configuration.
Moreover, in our view, specifications are written in a way (and the agreements were also made in that way) considering that MCCH is present to operate multicast reception in RRC_INACTIVE state. Therefore, there are a couple of parts where specification changes are needed.
Firstly, UE triggers RRC connection resume after initial cell selection (after being sent from RRC_CONNECTED to RRC_INACTIVE) in case the UE cannot find SIB24, if the UE is configured to receive multicast service in RRC_INACTIVE in RRC release. This operation is logical in a scenario where MCCH is assumed to be there in case RRC_INACTIVE multicast reception is enabled, however, this creates a ping-pong effect for MCCH-less scenario.
Observation 5: If the UE is configured to receive multicast in RRC_INACTIVE state and cannot find SIB24 in the cell that UE has initially selected, UE reconnects to the cell.
Secondly, a UE can be provided with the information “stop monitoring RNTI” for a multicast service (via RRC release and via MCCH). Upon that, UE understands that it should not expect the service right now in RRC_INACTIVE state and wait for a group paging indication (does not decode for data). If all the services UE allowed to receive in RRC_INACTIVE is provided with “stop monitoring RNTI”, UE does not even decode the MCCH.
The group paging message can either get back the UE to RRC_CONNECTED state or include a Release 18 flag to make UE stay in RRC_INACTIVE and receive data (Enhanced Group Paging). When the latter happens, based on the current specification, UE starts monitoring MCCH. This would mean that UE would read SIB24 first to receive MCCH, and UE would come back to RRC_CONNECTED state in case SIB24 is not configured, similar to Observation 5.
Observation 6: When receiving enhanced group paging that targets UE to stay in RRC_INACTIVE and receive multicast, based on the currently defined behavior UE reads SIB24/MCCH, and in an MCCH-less system, this would lead that UE comes back to RRC_CONNECTED state.
Previously, some companies have proposed to include a flag in RRC release to indicate UEs that the system works MCCH-less. However, there was no consensus to include such flag. Given we are in the corrections phase, we propose that the MCCH-less operation is either made feasible without additional signalling in the air interface or removed from the specifications.
Proposal 5 [N104]: If the following conditions are satisfied, UE assumes that the network operates MCCH-less for multicast reception in RRC_INACTIVE state:
· UE is configured to receive a multicast service in RRC_INACTIVE state in RRC release, along with the configuration to be able to receive the multicast service in RRC_INACTIVE state, and 
· UE camps in the same cell that the UE was sent to RRC_INACTIVE state, and
· UE cannot find SIB24 scheduled.
Proposal 6: Upon UE detecting that the network operates MCCH-less for multicast reception in RRC_INACTIVE state in a cell, UE does not reconnect to the same cell although it cannot find SIB24 scheduled in the cell that sent UE to RRC_INACTIVE.
A text proposal for proposed change can be found in the Annex.	.
Proposal 7: MCCH-less operation is either made feasible without additional signalling in the air interface, as proposed within this paper, or removed from the specifications.

2.4	Wrong UE Behavior After Cell Reselection when Stop Monitoring G-RNTI was Received in Previous Cell
RAN2 made the following agreements to signal session deactivation to the UEs in RRC_INACTIVE state:
Introduce an explicit indication in the multicast MCCH/RRCRelease(i.e., in the IE MBSMulticastConfiguration) for the UE to stop G-RNTI monitoring. It is used for notification triggered by the multicast session deactivation or the temporary no data.
If UE in RRC_INACTIVE received “the stop of G-RNTI monitoring” indication for the session in the source cell, the UE reads MCCH(if present) in the reselected cell after cell reselection.

However, latest changes in RRC running CR does not cover the second agreement, i.e., UE does not read SIB24/MCCH after cell reselection in case stop monitoring G-RNTI was indicated in the source cell. 
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Observation 7: RRC specification does not cover the previous agreement, i.e., UE does not try to read SIB24/MCCH after cell reselection in case stop monitoring G-RNTI was indicated in the source cell. 
Note, however, that this is well reflected in Stage-2 running CR: 
Even if the UE in RRC_INACTIVE state received indication to stop monitoring PDCCH addressed by G-RNTI for an MBS multicast session in the source cell, the UE acquires MCCH in the reselected cell after cell reselection.

If the UE waits for paging in the newly selected cell, it may never get paging if the previous cell MCCH indicated “stop monitoring G-RNTI” due to temporary no data as this decision is done per cell basis and not per RNA.

Observation 8: “temporary no data” case causing “stop monitoring G-RNTI” sending is cell specific decision.

On the other hand, if the RRC release that sent the UE to RRC_INACTIVE state contains the “stop monitoring for G-RNTI” flag, the UE would always be paged in the RNA (no matter if the reason of the flag was for session deactivation or temporary no data in the source cell). Therefore, we propose the following UE behavior:

The below proposal 8 and Proposal 9 are based on [N103] and [N105]
Proposal 8: [N103}[N105]When the UE receives stop monitoring G-RNTI indication in RRC release, it stops monitoring for data in the current cell and stop monitoring G-RNTI even after cell reselection to a cell that does not contain SIB24/MCCH (or PTM configuration).
Proposal 9: [N103}[N105] When the UE does not receive stop monitoring G-RNTI in RRC release, but only in MCCH, it stops monitoring data only in the cell where such indication is provided; and goes back to RRC_CONNECTED even after cell reselection to a cell that does not contain SIB24/MCCH (or PTM configuration).
Proposal 10: To reflect above proposals in the specification, the changes in the Annex are adopted.


2.5	Which cell does PTM Configuration in RRC Release belong to? 
Currently, a UE can receive multicast in RRC_CONNECTED state from a PCell or an SCell of the Carrier Aggregation in RRC_CONNECTED state, as seen from TS38.300:
“UE can be configured to receive MBS multicast data either from a PCell or a single Scell at a time.”
Furthermore, multicastConfigInactive IE is provided to the UE in RRC release message with suspendConfig to indicate the PTM configuration for the UE to use in RRC_INACTIVE state. There is no IE to indicate which cell multicastConfigInactive belongs to, therefore, it is unclear if UE would assume whether the configuration is for the PCell or SCell of RRC_CONNECTED state. 
Observation 9: There is no IE to indicate which cell multicastConfigInactive belongs to, therefore, it is unclear if UE would assume whether the configuration is for the PCell or SCell of RRC_CONNECTED state in case the UE is configured with carrier aggregation in RRC_CONNECTED state.
Furthermore, the IE description just mentions a “serving cell” without distinction of P/Scells:
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Some companies proposed (R2-2311806) in the previous meeting to include a new IE within RRC release to indicate which cell a specific PTM configuration belongs to. Another approach could be to rely on the UE, i.e., as the UE knows from which cell it was receiving in RRC_CONNECTED state, it can assume that the PTM configuration in RRC release belongs to the same cell. But this one assumes UE receives multicast in RRC_CONNECTED state previously, which may not always be the case. Yet another (and simplest) approach could be that in this late stage, we could assume that the PTM configuration in RRC release belongs to the PCell of the RRC_CONNECTED state. In our view, as Carrier Aggregation scenarios where the UE receives multicast only from SCell is quite niche, we propose to go with the simplistic option.
Proposal 11 [N106]: PTM configuration in RRC release with suspendConfig belongs to the serving PCell of the UE in RRC_CONNECTED state.
Proposal 12: To reflect above proposals in the specification, the changes in the Annex are adopted.

3	Principles of Multicast Reception in RRC_INACTIVE State at Mobility
3.1	Neighbor Cell List for UEs in RRC_INACTIVE State Receiving Multicast Services
RRC specification includes the following IE within RRC release and MCCH to be provided to the UEs:

mbs-NeighbourCellList
List of neighbour cells providing one or more MBS multicast services for RRC_INACTIVE that are provided by the current cell.

How would gNB get to know of neighbor gNBs’ delivery, i.e., whether multicast setup is established with the core network and whether the service is provided to the UEs in RRC_INACTIVE? Currently, there are no means for such information exchange. Previously, MBS service area was received from the core network for broadcast case, which is not an existing feature for multicast. Therefore, RAN3 should specify the procedure regarding neighbor gNBs’ information exchange on multicast delivery to UEs in RRC_INACTIVE state.

Proposal 13: An LS is sent to RAN3 to define the signalling for information exchange on multicast delivery to UEs in RRC_INACTIVE state between neighbor gNBs.


Moreover, in the latest RRC specification:
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This seems to imply UE behaviour is mandated to reconnect to RRC_CONNECTED although it was agreed:
The neighbor cell list mechanism for multicast reception in RRC_INACTIVE may be configured e.g. it can be used by UE to resume RRC connection if service is not available in the re-selected cell by NCL, without reading MCCH in the re-selected cell, in some aspects similar to Rel-17 NCL mechanism in MBS broadcast.

For the broadcast handling UE behaviour is in fact captured in Stage-2 and we think similar handling should be done also for RRC_INACTIVE. Problem with mandating UE always to reconnect if the mbs-NeighbourCellList is included and the UE session is not in the list would require that if the list is sent then NW has to coordinate every single service although this is not likely feasible. It will also trigger further discussions that we held in Rel-17 regarding the existence etc. of the TMGI in the list. That’s why we think one should not mandate this behaviour for the UE as UE could use some cleverness to understand when the reconnection is actually required.
Proposal 14: Remove the UE behaviour from Stage-3 regarding mbs-NeighbourCellList. as the UE behaviour is already captured in Stage-2.
The current text in relevant stage-2 specification regarding this is as follows:
[image: ]


4	Multicast MRB handling in INACTIVE
4.1	MRB handling during transition from CONNECTED to INACTIVE
When UE receiving MBS multicast in connected mode is released to inactive mode, multicast MRBs are handled in different ways:
1) 	if the MBS multicast session associated with the MRB is not provided in INACTIVE, the multicast MRB is suspended. Since the MBS session is not provided in INACTIVE, UE receiving that MBS session can be released to INACTIVE only when the MBS session is deactivated or there is temporarily no data for the session. This implies that no PDCP SDUs are transmitted for that MRB while the UE is in INACTIVE. (Rel-17 behaviour).
2)	if the MBS multicast session associated with the MRB is provided in INACTIVE and same LCID is used for the MRB in CONNECTED and INACTIVE, the MRB is continued in INACTIVE, i.e., there is no need for PDCP reestablishment nor initialisation of PDCP state variables during the state transition.
3)	if the MBS multicast session associated with the MRB is provided in INACTIVE but a different LCID is configured for the MBS session in CONNECTED and INACTIVE, the MRB cannot be continued in INACTIVE. The UE is supposed to establish a new multicast MRB for the MBS session and initialise the PDCP state variables in the same way as for broadcast MRB. The handling of the corresponding multicast MRB used in connected mode is unspecified in this case.
Observation 10: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the behaviour of the connected mode MRB is unspecified, i.e., the connected mode MRB remains “hanging”.
When the UE is released to INACTIVE, the UE (and the gNB) stores the MRB configuration as well as the ROHC state for each MRB in the UE Inactive AS Context. The UE is supposed to restore the configuration when the UE resumes to connected state, and UE should not release any of those connected mode MRBs while the UE is in inactive mode. Therefore, we propose that if MBS multicast session continues in INACTIVE but with different MRB (different LCID), the connected mode MRB is suspended.
[bookmark: _Hlk156301866]Proposal 15 [N108]: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the connected mode MRB is suspended (not released).
4.2	MRB handling in INACTIVE when PTM config is updated via MCCH
RRC currently says that ‘the UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH or when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is not synchronized within the RNA’. It is not clear when the MRB should be modified and when it should be released and a new MRB established.
Observation 11: The UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH. It is not clear when MRB can be modified and when it should be released and a new MRB established.
An MRB in connected mode can only be released explicitly via UE specific RRC reconfiguration. An MRB established in inactive mode cannot be explicitly released via MCCH, MCCH simply provides a new PTM configuration which either contains the same MRB or does not. But it is unclear when the UE can modify an existing MRB and when the MRB should be released and a new established, e.g., if only a few parameters of an existing MRB changes in PTM configuration within MCCH should a new MRB be established or should the already existing one be modified. Similar to the state transition from connected to inactive mode, LCID can be used as an anchor: if the LCID is the same, the MRB shall be modified whereas if the LCID is different, the MRB shall be released and a new MRB established.
Proposal 16 [N107]: When PTM configuration is updated via MCCH, the UE shall perform multicast MRB modification if the LCID associated with the MRB is the same as in the previous PTM configuration; otherwise, the UE shall perform multicast MRB release/establishment.
4.3	MRB handling during cell reselection while in INACTIVE
When the UE moves while it is in inactive mode, it makes cell reselections and multicast MRBs are handled in different ways:
1)	if the MBS multicast session is not provided in INACTIVE, the associated multicast MRBs (that were used in connected and that were suspended after transitioning into INACTIVE) remain suspended
2)	if pdcpSync is configured for a given multicast MRB and UE reselects a cell within its RNA, the MRB is continued, i.e., there is no PDCP reestablishment nor initialisation of PDCP state variables
3)	if pdcpSync is not configured for a given multicast MRB and UE reselects to another cell within the same RNA, the RRC spec currently assumes that the corresponding multicast MRB is released and a new MRB is established in the reselected cell. This currently applies even when the multicast MRB has been previously continued from connected mode.
Observation 12: When UE reselects to another cell within the same RNA and pdcpSync is not configured for a multicast MRB, the corresponding MRB is released and a new MRB for the MBS session is established in the reselected cell. This applies even if the MRB has been previously continued from connected mode.
As discussed in the previous section, the multicast MRB configuration is stored in the UE Inactive AS Context and the UE should not release any of those MRBs without UE specific RRC reconfiguration. Therefore, we propose:
Proposal 17 [N109]: A connected mode MRB continued in inactive mode is suspended (not released) when the MRB cannot be continued in cell reselection (pdcpSync not configured) and a new MRB is established in the reselected cell.
However, an MRB that has been established in inactive mode shall be released at cell reselection if pdcpSync is not configured for the MRB.

5	Conclusion
Observation 1: If the UE does not receive any Rel-18 IE for multicast in RRC release, UE will behave the same as Rel-17 MBS, i.e., UE will suspend MRBs and wait for paging for the sessions that UE had joined.
Observation 2: No multicast configuration IEs are mandatory in RRC release with suspendConfig.
Observation 3: It is not clear how the UE can assume to be configured to receive multicast in RRC_INACTIVE per service, i.e., which IE in RRC release is enough for the UE to assume RRC_INACTIVE reception configuration per service.

Proposal 1 [N101]: UE will consider to be allowed to receive a multicast service in RRC_INACTIVE state in the RRC release message with suspendConfig if the TMGI is present within MulticastConfigInactive-r18 IE is the configuration.
Proposal 2: To reflect above proposals in the specification, the changes in the Annex are adopted.
Proposal 3 [N102]: RAN2 discusses the following options:
Observation 4: MCCH being optional was agreed to be suitable only for some special cases and it was agreed to not do more work to optimize such scenarios.
Proposal 4: Operating RRC_INACTIVE multicast with/without MCCH is a per PLMN configuration.
Observation 5: If the UE is configured to receive multicast in RRC_INACTIVE state and cannot find SIB24 in the cell that UE has initially selected, UE reconnects to the cell.
Observation 6: When receiving enhanced group paging that targets UE to stay in RRC_INACTIVE and receive multicast, based on the currently defined behavior UE reads SIB24/MCCH, and in an MCCH-less system, this would lead that UE comes back to RRC_CONNECTED state.
Proposal 5 [N104]: If the following conditions are satisfied, UE assumes that the network operates MCCH-less for multicast reception in RRC_INACTIVE state:
Proposal 6: Upon UE detecting that the network operates MCCH-less for multicast reception in RRC_INACTIVE state in a cell, UE does not reconnect to the same cell although it cannot find SIB24 scheduled in the cell that sent UE to RRC_INACTIVE.
Proposal 7: MCCH-less operation is either made feasible without additional signalling in the air interface, as proposed within this paper, or removed from the specifications.
Observation 7: RRC specification does not cover the previous agreement, i.e., UE does not try to read SIB24/MCCH after cell reselection in case stop monitoring G-RNTI was indicated in the source cell. 
Observation 8: “temporary no data” case causing “stop monitoring G-RNTI” sending is cell specific decision.
Proposal 8: [N103}[N105]When the UE receives stop monitoring G-RNTI indication in RRC release, it stops monitoring for data in the current cell and stop monitoring G-RNTI even after cell reselection to a cell that does not contain SIB24/MCCH (or PTM configuration).
Proposal 9: [N103}[N105] When the UE does not receive stop monitoring G-RNTI in RRC release, but only in MCCH, it stops monitoring data only in the cell where such indication is provided; and goes back to RRC_CONNECTED even after cell reselection to a cell that does not contain SIB24/MCCH (or PTM configuration).
Proposal 10: To reflect above proposals in the specification, the changes in the Annex are adopted.
Observation 9: There is no IE to indicate which cell multicastConfigInactive belongs to, therefore, it is unclear if UE would assume whether the configuration is for the PCell or SCell of RRC_CONNECTED state in case the UE is configured with carrier aggregation in RRC_CONNECTED state.
Proposal 11 [N106]: PTM configuration in RRC release with suspendConfig belongs to the serving PCell of the UE in RRC_CONNECTED state.
Proposal 12: To reflect above proposals in the specification, the changes in the Annex are adopted.
Proposal 13: An LS is sent to RAN3 to define the signalling for information exchange on multicast delivery to UEs in RRC_INACTIVE state between neighbor gNBs.
Proposal 14: Remove the UE behaviour from Stage-3 regarding mbs-NeighbourCellList. as the UE behaviour is already captured in Stage-2.
Observation 10: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the behaviour of the connected mode MRB is unspecified, i.e., the connected mode MRB remains “hanging”.
Proposal 15 [N108]: If MBS multicast session continues in INACTIVE but with a different MRB (different LCID), the connected mode MRB is suspended (not released).
Observation 11: The UE may perform multicast MRB modification or release/establishment when PTM configuration is updated via MCCH. It is not clear when MRB can be modified and when it should be released and a new MRB established.
Proposal 16 [N107]: When PTM configuration is updated via MCCH, the UE shall perform multicast MRB modification if the LCID associated with the MRB is the same as in the previous PTM configuration; otherwise, the UE shall perform multicast MRB release/establishment.
Observation 12: When UE reselects to another cell within the same RNA and pdcpSync is not configured for a multicast MRB, the corresponding MRB is released and a new MRB for the MBS session is established in the reselected cell. This applies even if the MRB has been previously continued from connected mode.
Proposal 17 [N109]: A connected mode MRB continued in inactive mode is suspended (not released) when the MRB cannot be continued in cell reselection (pdcpSync not configured) and a new MRB is established in the reselected cell.
Annex
1- Text Proposal for Section 2.1 on Per Service RRC_INACTIVE Multicast Reception Configuration: 

	multicastConfigInactive
Indicates the multicast service(s) that can be received in RRC_INACTIVE in the serving cell state where the multicast service(s) was received in RRC_CONNECTED and optionally the corresponding configuration to receive the multicast service(s) in the serving cell where the multicast service(s) was received in RRC_CONNECTED state. The presence of the TMGI within multicastConfigInactivethis field indicates the UE is configured to receive MBS multicast in RRC_INACTIVE; otherwise, the UE is not configured to receive MBS multicast in RRC_INACTIVE.



2- Text Proposal for Section 2.2 on PDSCH DMRS Configuration:
Changes needed in TS38.331 for PDSCH DMRS configuration for Option 1a and 2:

--------------------------------------Option 1a----------------------------------------------------
[bookmark: _Toc60777125][bookmark: _Toc156130248]–	SIB1
SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R
    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList                                           OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                         OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                                                                                                   OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Need R
    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                SIB1-v1610-IEs                                                  OPTIONAL
}

SIB1-v1610-IEs ::=               SEQUENCE {
    idleModeMeasurementsEUTRA-r16    ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    idleModeMeasurementsNR-r16       ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    posSI-SchedulingInfo-r16         PosSI-SchedulingInfo-r16                                           OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1630-IEs                                                     OPTIONAL
}

SIB1-v1630-IEs ::=               SEQUENCE {
    uac-BarringInfo-v1630            SEQUENCE {
        uac-AC1-SelectAssistInfo-r16     SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AC1-SelectAssistInfo-r16
    }                                                                                                   OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1700-IEs                                                     OPTIONAL
}

SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUMERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SIB1-v1740-IEs                                                         OPTIONAL
}

SIB1-v1740-IEs ::=               SEQUENCE {
    si-SchedulingInfo-v1740          SI-SchedulingInfo-v1740                                            OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1800-IEs                                                     OPTIONAL
}
SIB1-v1800-IEs ::=               SEQUENCE {
    ncr-Support-r18                  ENUMERATED {true}                                                  OPTIONAL,  -- Need S
    mt-SDT-ConfigCommonSIB-r18       MT-SDT-ConfigCommonSIB-r18                                         OPTIONAL,  -- Need R
    musim-CapRestrictionAllowed-r18  ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    featurePriorities-v1800          SEQUENCE {
        msg1-Repetitions-Priority-r18    FeaturePriority-r17                                            OPTIONAL,  -- Need R
        eRedCapPriority-r18              FeaturePriority-r17                                            OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1800          SI-SchedulingInfo-v1800                                            OPTIONAL,  -- Need R
    cellBarredATG-r18                ENUMERATED {barred, notBarred}                                     OPTIONAL,  -- Need S
    cellBarredNES-r18                ENUMERATED {notBarred}                                             OPTIONAL,  -- Need R
    mobileIAB-Cell-r18               ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r18         ENUMERATED {true}                                                  OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselection-eRedCap-r18 ENUMERATED {allowed, notAllowed}                                   OPTIONAL,  -- Need S
    nonServingCellMII-r18            ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    defaultDMRS-r18                  ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}

UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}

UAC-AC1-SelectAssistInfo-r16 ::=     ENUMERATED {a, b, c, notConfigured}

SDT-ConfigCommonSIB-r17 ::=          SEQUENCE {
    sdt-RSRP-Threshold-r17               RSRP-Range                                                            OPTIONAL, -- Need R
    sdt-LogicalChannelSR-DelayTimer-r17  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}  OPTIONAL, -- Need R
    sdt-DataVolumeThreshold-r17          ENUMERATED {byte32, byte100, byte200, byte400, byte600, byte800, byte1000, byte2000, byte4000,
                                                     byte8000, byte9000, byte10000, byte12000, byte24000, byte48000, byte96000},
    t319a-r17                            ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,
                                                      ms3000, ms4000, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}

RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {
    halfDuplexRedCapAllowed-r17    ENUMERATED {true}                                                    OPTIONAL,  -- Need R
    cellBarredRedCap-r17           SEQUENCE {
        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},
        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}
    }                                                                                                   OPTIONAL,  -- Need R
    ...,
    [[
    cellBarredRedCap-r18           SEQUENCE {
        cellBarred-eRedCap1Rx-r18      ENUMERATED {barred, notBarred},
        cellBarred-eRedCap2Rx-r18      ENUMERATED {barred, notBarred}
    }                                                                                                   OPTIONAL   -- Need R
    ]]
}

FeaturePriority-r17 ::= INTEGER (0..7)

MT-SDT-ConfigCommonSIB-r18 ::=       SEQUENCE {
    sdt-RSRP-ThresholdMT-r18             RSRP-Range                                                            OPTIONAL, -- Need S
    sdt-LogicalChannelSR-DelayTimer-r18  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}  OPTIONAL, -- Cond MT-SDT1
    t319a-r18                            ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,
                                                      ms3000, ms4000, spare7, spare6, spare5, spare4,
                                                      spare3, spare2, spare1}                                  OPTIONAL  -- Cond MT-SDT2
}

-- TAG-SIB1-STOP
-- ASN1STOP

	SIB1 field descriptions

	cellBarredATG
Value barred means that the cell is barred for connectivity to ATG, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to ATG. If not present, the UE considers the cell is not allowed for connectivity to ATG, as defined in TS 38.304 [20]. This field is only applicable to ATG-capable UEs.

	cellBarred-eRedCap1Rx
Value barred means that the cell is barred for an eRedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs.

	cellBarred-eRedCap2Rx
Value barred means that the cell is barred for an eRedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs.

	cellBarredNES
The presence of this field indicates that the cell is allowed for UEs supporting NES cell DTX/DRX.

	cellBarredNTN
Value barred means that the cell is barred for connectivity to NTN, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to NTN. If not present, the UE considers the cell is not allowed for connectivity to NTN, as defined in TS 38.304 [20]. This field is only applicable to NTN-capable UEs.

	cellBarredRedCap1Rx
Value barred means that the cell is barred for a RedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellBarredRedCap2Rx
Value barred means that the cell is barred for a RedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	defaultDMRS
Indicated that default DMRS parameters are used for multicast reception as specified in TS 38.213 [13].

	eCallOverIMS-Support
Indicates whether the cell supports eCall over IMS services as defined in TS 23.501 [32]. If absent, eCall over IMS is not supported by the network in the cell.

	eDRX-AllowedIdle
The presence of this field indicates that extended DRX for CN paging is allowed in the cell for UEs in RRC_IDLE or RRC_INACTIVE. The UE shall stop using extended DRX for CN paging in RRC_IDLE or RRC_INACTIVE if eDRX-AllowedIdle is not present.

	eDRX-AllowedInactive
The presence of eDRX-AllowedInactive-r17 this field indicates that extended DRX cycle equal to or shorter than 10.24 s for RAN paging is allowed in the cell for UEs in RRC_INACTIVE. The UE shall stop using extended DRX cycle equal to or shorter than 10.24 s for RAN paging in RRC_INACTIVE if eDRX-AllowedInactive-r17 is not present. The presence of eDRX-AllowedInactive-r18 indicates that extended DRX cycle longer than 10.24 s for RAN paging is allowed in the cell for UEs in RRC_INACTIVE. The UE shall stop using extended DRX cycle longer than 10.24 s for RAN paging in RRC_INACTIVE if eDRX-AllowedInactive-r18 is not present.

	featurePriorities
Indicates priorities for features, such as (e)RedCap, Slicing, SDT, MSG1-Repetitions and MSG3-Repetitions for Coverage Enhancements. These priorities are used to determine which FeatureCombinationPreambles the UE shall use when a feature maps to more than one FeatureCombinationPreambles, as specified in TS 38.321 [3]. A lower value means a higher priority. The network does not signal the same priority for more than one feature. The network signals a priority for all feature that map to at least one FeatureCombinationPreambles.

	halfDuplexRedCap-Allowed
The presence of this field indicates that the cell supports half-duplex FDD (e)RedCap UEs.

	hsdn-Cell
This field indicates this is a HSDN cell as specified in TS 38.304 [20].

	hyperSFN
Indicates hyper SFN which increments by one when the SFN wraps around. This field is excluded when determining changes in system information, i.e. changes of hyper SFN should not result in system information change notifications.

	idleModeMeasurementsEUTRA
This field indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements.

	idleModeMeasurementsNR
This field indicates that a UE that is configured for NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform NR idle/inactive measurements.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

	intraFreqReselection-eRedCap
Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is barred, or treated as barred by the eRedCap UE, as specified in TS 38.304 [20]. If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.

	intraFreqReselectionRedCap
Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap.

	mobileIAB-Cell
The presence of this field indicates that this is a mobile IAB cell.

	musim-CapRestrictionAllowed
Indicates the UE is allowed to send the musim-CapRestrictionInd in RRCSetupComplete and RRCResumeComplete messages.

	ncr-Support
This field combines both the support of NCR and the cell status for NCR. If the field is present, the cell supports NCR and the cell is also considered as a candidate for cell (re)selection for NCR-node; if the field is absent, the cell does not support NCR and/or the cell is barred for NCR-node.

	nonServingCellMII
Indicates whether the MBSInterestIndication message for MBS broadcast reception on a non-serving cell is allowed to be transmitted to the serving gNB.

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	q-RxLevMinOffset
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	sdt-DataVolumeThreshold
Data volume threshold used to determine whether SDT can be initiated, as specified in TS 38.321 [3]. Value byte32 corresponds to 32 bytes, value byte100 corresponds to 100 bytes, and so on.

	sdt-LogicalChannelSR-DelayTimer
The value of logicalChannelSR-DelayTimer applied during SDT for logical channels configured with SDT, as specified in TS 38.321 [3]. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. If sdt-LogicalChannelSR-DelayTimer-r18 is absent and sdt-LogicalChannelSR-DelayTimer-r17 is present then, the UE applies the value configured in sdt-LogicalChannelSR-DelayTimer-r17 for this field. If this field is not configured, then logicalChannelSR-DelayTimer is not applied for SDT logical channels.

	sdt-RSRP-Threshold
RSRP threshold used to determine whether SDT procedure can be initiated, as specified in TS 38.321 [3].

	sdt-RSRP-ThresholdMT
RSRP threshold used to determine whether MT-SDT procedure can be initiated, as specified in TS 38.321 [3]. If the field is absent, and the field sdt-RSRP-Threshold is present, the UE applies the value in the field sdt-RSRP-Threshold.

	servingCellConfigCommon
Configuration of the serving cell.

	t319a
Initial value of the timer T319a used for detection of SDT failure. Value ms100 corresponds to 100 milliseconds, value ms200 corresponds to 200 milliseconds and so on. If t319a-r18 is absent, the UE applies the value configured in t319a-r17.

	uac-AccessCategory1-SelectionAssistanceInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. If plmnCommon is chosen, the UAC-AccessCategory1-SelectionAssistanceInfo is applicable to all the PLMNs and SNPNs in plmn-IdentityInfoList and npn-IdentityInfoList. If individualPLMNList is chosen, the 1st entry in the list corresponds to the first network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList, the 2nd entry in the list corresponds to the second network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList and so on. If uac-AC1-SelectAssistInfo-r16 is present, the UE shall ignore the uac-AccessCategory1-SelectionAssistanceInfo.

	uac-AC1-SelectAssistInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. The 1st entry in the list corresponds to the first network within all of the PLMNs and SNPNs across the plmn-IdentityList and npn-IdentityInfoList, the 2nd entry in the list corresponds to the second network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList and so on. Value notConfigured indicates that Access Category1 is not configured for the corresponding PLMN/SNPN.

	uac-BarringForCommon
Common access control parameters for each access category. Common values are used for all PLMNs/SNPNs, unless overwritten by the PLMN/SNPN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in clause 5.3.14.2.

	ue-TimersAndConstants
Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.

	useFullResumeID
Indicates which resume identifier and Resume request message should be used. UE uses fullI-RNTI and RRCResumeRequest1 if the field is present, or shortI-RNTI and RRCResumeRequest if the field is absent.



	Conditional Presence
	Explanation

	EDRX-RC
	The field is optionally present, Need R, in a cell that enables eDRX-AllowedIdle, otherwise it is absent.

	MINT
	The field is optionally present, Need R, in a cell that provides a configuration for disaster roaming, otherwise it is absent, Need R.

	MT-SDT1
	This field is optionally present, Need S, in a cell that supports MT-SDT if sdt-ConfigCommon-r17 is not present, otherwise it is absent.

	MT-SDT2
	This field is mandatory present in a cell that supports MT-SDT if sdt-ConfigCommon-r17 is not present, otherwise it is absent.

	Standalone
	The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.





------------------------------------End of Option 1a---------------------------------------------

--------------------------------------Option 2----------------------------------------------------
[bookmark: _Toc156130221]–	MBSMulticastConfiguration
The MBSMulticastConfiguration message contains the control information applicable for MBS multicast services transmitted via multicast MRBs for RRC_INACTIVE UEs.
Signalling radio bearer: N/A
RLC-SAP: UM
Logical channel: multicast MCCH
Direction: Network to UE
MBSMulticastConfiguration message
-- ASN1START
-- TAG-MBSMULTICASTCONFIGURATION-START

MBSMulticastConfiguration-r18 ::= SEQUENCE {
    criticalExtensions                CHOICE {
        mbsMulticastConfiguration-r18     MBSMulticastConfiguration-r18-IEs,
        criticalExtensionsFuture          SEQUENCE {}
    }
}

MBSMulticastConfiguration-r18-IEs ::= SEQUENCE {
    mbs-SessionInfoList-r18               MBS-SessionInfoListMulticast-r18                                     OPTIONAL,   -- Need R
    mbs-NeighbourCellList-r18             MBS-NeighbourCellList-r17                                            OPTIONAL,   -- Need S
    drx-ConfigPTM-List-r18                SEQUENCE (SIZE (1..maxNrofDRX-ConfigPTM-r17)) OF DRX-ConfigPTM-r17   OPTIONAL,   -- Need R
    pdsch-ConfigMTCH-r18                  PDSCH-ConfigBroadcast-r17                                            OPTIONAL,   -- Need S
	dmrs-Type							  ENUMERATED {type2}	                                               OPTIONAL,	  -- Need S
	dmrs-AdditionalPosition				  ENUMERATED {pos0, pos1, post3}                                       OPTIONAL,   -- Need S
	maxLength							  ENUMERATED {len2}		                                               OPTIONAL,   -- Need S	
    mtch-SSB-MappingWindowList-r18        MTCH-SSB-MappingWindowList-r17                                       OPTIONAL,   -- Need R
    thresholdMBS-List-r18                 SEQUENCE (SIZE (1..maxNrofThresholdMBS-r18)) OF ThresholdMBS-r18     OPTIONAL,   -- Need R
    lateNonCriticalExtension              OCTET STRING                                                         OPTIONAL,
    nonCriticalExtension                  SEQUENCE {}                                                          OPTIONAL
}

ThresholdMBS-r18 ::=                  CHOICE {
    rsrp-r18                              RSRP-Range,
    rsrq-r18                              RSRQ-Range
}

-- TAG-MBSMULTICASTCONFIGURATION-STOP
-- ASN1STOP

	MBSMulticastConfiguration field descriptions

	mbs-NeighbourCellList
List of neighbour cells providing one or more MBS multicast services for RRC_INACTIVE that are provided by the current cell. This field is used by the UE together with mtch-NeighbourCell field signalled for each MBS session in the corresponding MBS-SessionInfo. When an empty mbs-NeighbourCellList list is signalled, the UE shall assume that MBS multicast services signalled in mbs-SessionInfoList in the MBSMulticastConfiguration message are not provided in any neighbour cell. When a non-empty mbs-NeighbourCellList is signalled, the current serving cell does not provide information about MBS multicast services of a neighbour cell that is not included in mbs-NeighbourCellList, i.e., the UE cannot determine the presence or absence of an MBS multicast service of a neighbour cell that is absent. When the field mbs-NeighbourCellList is absent, the current serving cell does not provide information about MBS multicast services in the neighbouring cells, i.e. the UE cannot determine the presence or absence of an MBS multicast service in neighbouring cells based on the absence of this field.

	mbs-SessionInfoList
Provides the configuration of each MBS session provided by MBS multicast in the current cell. 

	pdsch-ConfigMTCH
Provides parameters for acquiring the PDSCH for MTCH. When this field is absent, the UE shall use parameters in pdsch-ConfigMCCH in SIB24 to acquire the PDSCH for MTCH.

	dmrs-Type, dmrs-AdditionalPosition, maxLength
These provide DMRS parameters to be applied while receiving multicast in RRC_INACTIVE.

	thresholdMBS-List
List of reception quality thresholds for RRC connection resume for a UE receiving multicast in RRC_INACTIVE.



------------------------------------End of Option 2---------------------------------------------

3- Text Proposal for Section 2.3 on Optional MCCH Operation:
Changes needed in TS38.331 for multicast reception in RRC_INACTIVE state without MCCH:
--------------------------------------Start of changes in TS38.331 ----------------------------------------------------
5>	if the serving cell does not belong to the configured ran-NotificationAreaInfo:
6>	initiate an RNA update as specified in 5.3.13.8;
5> if configured to receive MBS multicast in RRC_INACTIVE and SIB24 is not scheduled in SIB1 in the cell after cell selection or after paging with inactiveReceptionAllowed included for the multicast service: 
6> determine that the network operates without MCCH;
5>	if configured to receive MBS multicast in RRC_INACTIVE and not indicated to stop monitoring G-RNTI for at least one MBS multicast session:	
6>	if SIB24 is not scheduled in SIB1 in the new cell after cell selection and the UE did not determine that the network operates without MCCH or after cell reselection:
7>	initiate an RRC connection resume procedure for multicast reception as specified in 5.3.13.1d;
--------------------------------------End of changes in TS38.331 ----------------------------------------------------

4- Text Proposal for Section 2.4 on UE Behavior After Cell Reselection:
Changes needed in TS38.331 for UE behavior after cell reselection:
--------------------------------------Start of changes in TS38.331 ----------------------------------------------------
[bookmark: _Toc60776719][bookmark: _Toc139044954]5.2.2.4.2	Actions upon reception of the SIB1
5>	if configured to receive MBS multicast in RRC_INACTIVE and not indicated to stop monitoring G-RNTI for at least one MBS multicast session if configured to receive MBS multicast in RRC_INACTIVE for at least one active MBS multicast session or if the UE stopped monitoring at least one MBS multicast session based on stop monitoring RNTI indication provided in the MCCH of previously camped cell:
6>	if SIB24 is not scheduled in SIB1 in the cell after cell selection or cell reselection:
7>	initiate an RRC connection resume procedure for multicast reception as specified in 5.3.13.1d;

5.3.13.x	RRC connection resume for multicast reception
In RRC_INACTIVE state, if configured with MBS multicast reception in RRC_INACTIVE, the UE shall:
1>	if the RRC connection resume procedure is triggered for multicast reception at reception of SIB1, as specified in 5.2.2.4.2; or
1>	if the PTM configuration is not available in the cell after cell selection or reselection for a multicast session that the UE has joined for which the UE is not indicated to stop monitoring the G-RNTI or for a multicast session that the UE stopped monitoring based on stop monitoring the RNTI indication provided in the MCCH of previously camped cell; or
1>	if mbs-NeighbourCellList acquired in the previous cell indicates that a multicast session that the UE has joined for which the UE is not indicated to stop monitoring the G-RNTI is not provided for RRC_INACTIVE in the current serving cell; or
1>	if the measured RSRP or RSRQ for serving cell as specified in TS 38.304 [20] is below the threshold indicated by thresholdIndex for a multicast session that the UE has joined:
2>	initiate RRC connection resume procedure in 5.3.13.2 with resumeCause set to mt-Access.
--------------------------------------End of changes in TS38.331 ----------------------------------------------------


5- Text Proposal for Section 2.5 on the cell that PTM configuration belongs:
In combination with text proposal from Section 2.1:
	multicastConfigInactive
Indicates the multicast service(s) that can be received in RRC_INACTIVE in the serving cell state where the multicast service(s) was received in RRC_CONNECTED and optionally the corresponding configuration to receive the multicast service(s) in the serving PCell where the multicast service(s) was received in RRC_CONNECTED state. The presence of the TMGI within multicastConfigInactivethis field indicates the UE is configured to receive MBS multicast in RRC_INACTIVE; otherwise, the UE is not configured to receive MBS multicast in RRC_INACTIVE.





6- Text Proposal for Section 4 

[bookmark: _Toc162894576][bookmark: _Hlk148521567]5.10.3	Multicast MRB configuration in RRC_INACTIVE
[bookmark: _Toc162894577]5.10.3.1	General
[bookmark: _Hlk148603447][bookmark: _Hlk148603503]The multicast MRB configuration procedure is used by the UE in RRC_INACTIVE state to configure PDCP, RLC, MAC entities and the physical layer upon PTM configuration update and moving to a cell providing SIB24. When PTM configuration is updated via MCCH,, tThe UE may perform multicast MRB modification if the LCID associated with the MRB is the same as in the previous PTM configuration; otherwise, UE shall perform multicast MRB or release/establishment.  when PTM configuration is updated via multicast MCCH or The UE shall perform multicast MRB release/establishment when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is not synchronized within the RNA. The UE may perform multicast MRB modification when it moves to a cell where the PDCP COUNT of the corresponding multicast MRB is synchronized within the RNA. The UE resets MAC upon selection or reselection to a new cell.
NOTE:	How to perform modification of a multicast MRB which is already configured in the UE is left to UE implementation.
Upon moving to a cell where the PDCP COUNT of a multicast MRB is not synchronized, an indication is sent to the lower layer to inform the PDCP COUNT non-synchronization of the corresponding multicast MRB. Upon transition from RRC_CONNECTED to RRC_INACTIVE in the same cell, the UE can continue using the multicast MRBs used in RRC_CONNECTED and in this case, the same LCIDs are used for the same multicast MRBs. If the MRBs for the RRC_CONNECTED and  RRC_INACTIVE are different for a session, UE shall suspend the MRB for RRC_CONNECTED. Upon transition from RRC_INACTIVE to RRC_CONNECTED, the UE releases the MRBs configured in RRCRelease or multicast MCCH and performs delta configuration based on the stored MRB configuration from RRC_CONNECTED, if not indicated to perform full configuration.
[bookmark: _Toc162894578]5.10.3.2	Multicast MRB establishment in RRC_INACTIVE
Upon establishment of a multicast MRB, the UE shall:
1>	establish a PDCP entity and an RLC entity in accordance with mrb-ListMulticast for this multicast MRB included in the MBSMulticastConfiguration message;
1>	configure the MAC layer in accordance with the mtch-SchedulingInfo (if included);
1>	configure the physical layer in accordance with the mbs-SessionInfoListMulticast, searchSpaceMulticastMTCH, and pdsch-ConfigMTCH, applicable for the multicast MRB;
1>	if an SDAP entity with the received mbs-SessionId does not exist:
2>	establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
2>	indicate the establishment of the user plane resources for the mbs-SessionId to upper layers;
1>	receive DL-SCH on the cell where the MBSMulticastConfiguration message was received for the established multicast MRB using g-RNTI (if not indicated to stop monitoring this G-RNTI) and mtch-SchedulingInfo (if included) in this message for this MBS multicast service.
[bookmark: _Toc162894579]5.10.3.3	Multicast MRB release
Upon release of a multicast MRB, the UE shall:
1>if the multicast MRB was established in connected mode and continued in inactive mode:
2> suspend the multicast MRB;
      1> else
21>	release the PDCP entity, RLC entity as well as the related MAC and physical layer configuration;
21>	if the SDAP entity associated with the corresponding mbs-SessionId has no associated MRB:
32>	release the SDAP entity, as specified in TS 37.324 [24] clause 5.1.2;
32>	indicate the release of the user plane resources for the mbs-SessionId to upper layers.
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multicastConfiginactive

Indicates the multicast service(s) that can be received in RRC_INACTIVE in the serving cell where the multicast service(s) was received in RRC_CONNECTED and optionally
the corresponding configuration. The presence of this field indicates the UE is configured to receive MBS multicast in RRC_INACTIVE; otherwise, the UE is not configured to
receive MBS multicast in RRCJNV\CTIVE.
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5> if configured to receive MBS multicast in RRC_INACTIVE and not indicated to stop monitoring
G-RNTI for at least one MBS multicast session:

6> if SIB24 is not scheduled in SIB1|in the new cell after cell selection or cell reselection:

7> initiate an RRC connection resume procedure for multicast reception as specified in
5.3.13.1d:
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.3.13.1d  Conditions for resuming RRC connection for multicast reception
In RRC_INACTIVE state, if configured with MBS multicast reception in RRC_INACTIVE, the UE shall:

1> if the RRC connection resume procedure is triggered for multicast reception at reception of S/BJ, as specified
in5.2.2.4.2; or

1> if the PTM configuration is not available in the cell after cell selection or reselection for a multicast session
that the UE has joined and for which the UE is not indicated to stop monitoring the G-RNTL or

1> if mbs-NeighbourCellList included in MBSMulticastConfiguration acquired in the previous cell indicates that a
multicast session that the UE has joined and for which the UE is not indicated to stop monitoring the G-RNTIL,
is not provided for RRC_INACTIVE in the current serving cell: or

1> if either the measured RSRP or RSRQ for serving cell as specified in TS 38.304 [20] is below the
corresponding threshold indicated by thresholdIndex for a multicast session that the UE has joined and for
which the UE is not indicated to stop monitoring the G-RNTI:

2> initiate RRC connection resume procedure as specified in 5.3.13.2 with resumeCause set as below:
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5.3.13.1d  RRC connection resume for multicast reception
In RRC_INACTIVE state, if configured with MBS multicast reception in RRC_INACTIVE, the UE shall:

1> if the RRC connection resume procedure is triggered for multicast reception at reception of SIBL. as specified
in52242:0r

1> if the PTM configuration is not available in the cell after cell selection or resclection for a multicast session
that the UE has joined for which the UE is not indicated to stop monitoring the G-RNTL: or

1> if mbs-NeighbourCellList acquired in the previous cell indicates that a multicast session that the UE has
joined for which the UE is not indicated to stop monitoring the G-RNT is not provided for RRC_INACTIVE
in the current serving cell: or

1> if the measured RSRP or RSRQ for serving cell as specificd in TS 38.304 [20] is below the threshold
indicated by thresholdlndex for a multicast session that the UE has joined:

2> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause set to mt-Access.
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The gNB may indicate in the multicast MCCH the list of neighbour cells providing the same MBS multicast service(s)
for UEs in RRC_INACTIVE state as provided in the serving cell. This allows the UE, e.g., to resume RRC connection
without reading S7/B24 and multicast MCCH of the neighbour cell, if the interested service which is activated is not
available to the UE in RRC_INACTIVE state.




