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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]


RAN2 is discussing this objective and has reached a set of agreements [2][3][4][5][6]. On top of these agreements, the control plane aspects on multicast reception in INACTIVE are discussed in this contribution. 
2. Discussion 
2.1. Initial configuration procedures 
RAN2#120 reached the consensus on the “mixed approach” to move forward [4]. 

	· We will have a mixed approach and we start with the following:

1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).

2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 

3. We assume that the UE can only receive multicast service after it joined the session.

4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.


RAN2#121 agreed to the following statements [5]
	· UE shall join in the multicast session before receiving multicast in RRC 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.

· 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.

	· We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)

	· Multicast MCCH configuration is provided via new SIB. 

· Optionally, Multicast MCCH configuration for the serving cell can also be provided in dedicated signalling. Understanding is we are not optimizing mobility case because of this.


Based on these agreements, the configuration procedures for the on-going (i.e., activated) multicast session and for the deactivated (i.e., before activated) multicast session would be considered as in Figure 1. 
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Figure 1
 Initial configuration procedure for on-going session (left) and deactivated session (right)
2.1.1. On-going (activated) multicast session 
For the on-going multicast session, the UE is configured with the multicast MRB for multicast reception in Connected through RRC Reconfiguration and starts the reception of MTCH, as Rel-17 [6]. For multicast reception in INACTIVE, the UE is configured with the broadcast MRB (or a new “multicast inactive MRB”) for multicast reception via RRC Release. 
Regarding the PTM configuration in RRC Resume, it’s straightforward that the contents (i.e., IEs) are the same with Rel-17 MCCH (i.e., MBSBroadcastConfiguration [7]) as baseline. But RAN2 agreed to “introduce a new MCCH logical channel” [5], so the RRC message name should be also different from Rel-17 MBSBroadcastConfiguration. The same message is transferred via the new MCCH logical channel. 

Proposal 1 RAN2 should agree that the new RRC message for PTM configuration should be defined in RRC Release and the new “multicast MCCH”, e.g., MBSMulticastInactiveConfiguration. 

Proposal 2 RAN2 should agree that the IEs in the new RRC message for PTM configuration are the same with Rel-17 MBSBroadcastConfiguration as baseline. 
The multicast MRB for Connected is suspended when the UE receives RRC Release with suspendConfig as in Rel-17 [7]. The UE continues the same multicast session if RRC Release includes the PTM configuration for INACTIVE. The service continuity of the multicast session should be ensured during/after RRC state transition. So, the UE should apply the PTM configuration for the broadcast MRB (or a new “multicast inactive MRB”) before it suspends the multicast MRB, which is similar to the legacy dedicated configuration such as redirectedCarrierInfo, cellReselectionPriorities, deprioritisationReq and measIdleConfig. The UE should start receiving the broadcast MRB as soon as it applied the PTM configuration. It’s FFS whether the new procedures (i.e., the UE applies the PTM configuration and starts receiving MTCH) is performed when the UE applies suspendConfig. 
Proposal 3 RAN2 should agree that before it suspends the multicast MRB, the UE should apply the PTM configuration for the broadcast MRB (or a new “multicast inactive MRB”) and start receiving the corresponding MCCH. 
2.1.2. Deactivated (before activated) multicast sessions 
For the deactivated multicast session, the UE is configured with the PTM configuration by RRC Release. If Proposal 3 above is agreeable, the UE would immediately start to receive the MTCH, although the UE should refrain from this since the MTCH is not transmitted at this time. Instead, the UE should be notified via RRC Release that the multicast session is still deactivated, so that the UE can wait for the multicast session activation notification without performing MTCH reception. The detailed behaviours are FFS, e.g., whether to apply the PTM configuration but wait for the session activation. 
Proposal 4 RAN2 should agree that the UE is notified by RRC Release whether the multicast session is deactivated, so that the UE does not try receiving the corresponding MTCH.
After transitioning to INACTIVE, the UE monitors the multicast session activation notification (i.e., the group paging). Before the multicast session activation, the gNB may change the PTM configuration for the session and such change is configured by the new “multicast MCCH” for the UEs in INACTIVE. In this case, the gNB may transmit the “multicast MCCH” before the session activation. 
From the UE’s perspective, it increases the UE power consumption if the UE needs to monitor the new “multicast MCCH” for the deactivated multicast session. So, it should be confirmed that the UE is not required to monitor the multicast MCCH before it receives the multicast session activation notification. In other words, the UE only needs to monitor the multicast MCCH once it receives the activation notification on the TMGI of interest. The same behaviour can be applied to the new SIB for MCCH configuration (i.e., the one like SIB20). 
Proposal 5 RAN2 should agree that the UE is not required to monitor the new “multicast MCCH” nor the new SIB (like SIB20) when the corresponding multicast session is deactivated (i.e., before receiving the multicast session notification). 

Upon the reception of multicast activation notification, the UE needs to check whether the MCCH configuration in the new SIB and/or the PTM configuration in multicast MCCH were updated or not, in case RRC Release provided the MCCH configuration and/or the PTM configuration. The stored configuration, i.e., provided by RRC Release, should be applied unless the configuration is updated. Needless to say, if the configuration is updated then the UE should acquire the new SIB and/or the multicast MCCH. 
For the new SIB, it’s expected that the UE can know whether the new SIB bas been updated, by checking the value tag in SIB1, as it is today [7]. On the other hand, the UE does not know whether the multicast MCCH has been updated before receiving and decoding MCCH. In this case, the UE anyway needs to decode MCCH once even if it was configured by RRC Release, which does not make sense as well.  In this sense, the value tag should be introduced for MCCH, in order for the UE to know the PTM configuration update without decoding MCCH. It’s FFS where the MCCH value tag is placed, e.g., in the new SIB, SIB1 or the group paging. 
Proposal 6 RAN2 should agree that the MCCH value tag is introduced, which is used by the UE to know whether the PTM configuration has been updated from the one configured by RRC Release, without decoding MCCH itself. 

2.2. Configuration update in INACTIVE 
In Rel-17, there is a single MCCH in a cell [6]. For Rel-18, RAN2 agreed to “introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)” [5]. The multicast “MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB.” [4] 
Observation 1 Multicast MCCH is used to update the PTM configuration for UEs in INACTIVE. 
So, there are two MCCHs in Rel-18 network, i.e., (Broadcast) MCCH and Multicast MCCH. In our understanding, the motivation of introducing separate MCCHs in a cell is to handle different service requirements for different cast types, i.e., MBS broadcast and MBS multicast. 
The question is whether there are also different service requirements for different multicast sessions. In our view, the service requirements for a group multimedia call service and a firmware download service are quite different. In addition, the frequencies of PTM configuration updates for these services are different, e.g., a group multimedia call service may need to optimize its PTM configuration frequently since it’s a foreground service, while a firmware download service does not need such a frequent optimization since it’s a background service.  Considering the initial PTM configuration is provided by RRC Release, the PTM configuration update by Multicast MCCH is needed for some services while it does not for other services. In this sense, it would be efficient for the UE and flexible for the network to introduce multiple Multicast MCCHs. 
Proposal 7 RAN2 should discuss whether multiple Multicast MCCHs per cell should be introduced. 
2.3. UE mobility and service continuity 

2.3.1. Frequency prioritization 
RAN2#121bis-e agreed to the UE behaviours upon cell reselection, with a FFS [6]. 

	· Similar to Rel-17 broadcast reception procedure, UE acquires new SIB and multicast MCCH to get PTM configuration after cell reselection.

· When a UE reselects to a cell for which PTM configuration is not available in multicast MCCH, the UE initiates RRC resumption procedure for an active multicast session it is interested to receive or continue receiving.

	· Frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE, detailed mechanism on how to identify the frequency info (e.g., SAI, USD, or frequency info directly provided by network) is FFS.
· No need to define a mechanism other than the frequency prioritization, i.e., per cell based prioritization in cell re-selection, to help UE choose the right cell to camp on.

· 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.


Regarding the frequency information, the upper layer may provide the information, e.g., via USD. But RAN should also provide the frequency information, if possible, since RAN may have the up-to-date information while USD can only provide a static information (especially for UEs in INACTIVE), considering NR MBS transmission is decided by each cell. So, like SIB21 in Rel-17 MBS broadcast, the gNB may broadcast the frequency information for the UE to prioritize a proper frequency during cell reselection. 
Proposal 8 RAN2 should agree that the frequency information may be broadcasted by the gNB. 
2.3.2. Area-specific PTM configuration
RAN2#121 discussed the area-scope of MCCH [5]. Some companies proposed that the PTM configuration can be valid in multiple cells, which helps the service continuity during UE mobility. For intra-gNB case, the PTM configurations in each cell could be aligned easily (if needed), although for inter-gNB case it becomes difficult and needs to involve Xn-AP for negotiations. At the end, RAN2 agreed the area-scope does not involve other gNBs, while intra-gNB case was left to FFS [5]. 

	· Serving cell will not provide the PTM configuration of neighbour cells from other gNBs.

· FFS whether the network can provide PTM configuration for intra-gNB cells. 


For this small enhancement, it would not be harmful if it’s limited to intra-gNB case. So, RAN2 should discuss whether the PTM configuration may be applicable to multiple cells within a gNB. 
Proposal 9 RAN2 should discuss whether the PTM configuration may be applicable to multiple cells within a gNB, whereby the intra-gNB scenario is the baseline assumption. 

2.3.3. QoS enforcement 
RAN2#119e reached the agreement below, which is related to Case 3 [2]. 
	· HARQ feedback and PTP are not supported for multicast reception in RRC_INACTIVE. 


According to the agreement, the multicast reception in INACTIVE is similar to the MBS broadcast reception specified in Rel-17 (i.e., so called Delivery mode 2) [3]. The MBS broadcast is intended as the best-effort basis. 
On the other hand, it’s a key issue for multicast sessions to ensure QoS/reliability assurance as pointed out in [8]. SA2 also wondered if there is any difference on multicast reception quality/reliability between Connected and INACTIVE, and RAN2#119bis-e agreed to the following answer [3]. 

	· RAN2 Answer to Q1-a) If there are significant differences in the quality and reliability of the reception of MBS data between UEs in RRC Connected state and UEs in RRC Inactive state: 

The quality and reliability of the reception of MBS data between UEs in RRC_CONNECTED state and UEs in RRC_INACTIVE state may or may not be different, as HARQ feedback and PTP transmission are not supported and seamless/lossless mobility is not required for multicast reception in RRC_INACTIVE.


RAN2#121bis-e agreed to introduce an event-triggered RRC resumption mechanism while it’s FFS what is the triggering condition [6]. 

	· UE may trigger RRC connection resumption if the reception quality of the multicast data is below a configured threshold, FFS how to specify the threshold/reception quality.


In RAN2#119e, it was proposed to introduce a threshold of receiving quality, e.g., RSRP and BLER [9]

 REF _Ref121940036 \w \h 
[10] [11], which is considered to be used for ensuring a certain level of QoS requirement for the multicast reception. 

Regarding the RSRP threshold, it could be considered that the UE always needs to transition to Connected whenever it moves to the cell-edge and/or it performs cell reselection, since NR MBS is assumed for the single-cell transmission manner and this threshold is associated with SSB or CSI-RS, i.e., not MTCH directly. It may not be the optimal behaviour under some deployments (e.g., single frequency network), from the perspectives of network congestion and UE power saving.  On the other hand, RSRP is one of basic metrics to evaluate the reception quality, and it’s the usual metrics for the gNB’s handover decision (i.e., the handover is performed after the UE transitions to Connected by this RSRP threshold). So, RSRP is suitable metrics for monitoring the reception quality.  
Regarding the BLER threshold, it could be considered more straightforward to ensure QoS requirements, since it directly monitors the quality of MTCH. So, BLER is worth specifying for the metrics. 

The other approach would be to define some specific events. For example, if the event is set to the cell reselection, the UE shall always transition to Connected before cell reselection. But such an event can be emulated by the RSRP threshold above. So, careful considerations is needed if RAN2 aims to define some events for the triggering condition. 

In summary, at least the RSRP threshold and/or the MTCH BLER threshold should be used for the event triggered RRC resumption. 

Proposal 10 RAN2 should agree to introduce the RSRP threshold and/or MTCH BLER threshold, for monitoring the multicast reception quality and for triggering RRC resumption. 

2.4. Notifications 
2.4.1. Multicast session deactivation 

RAN2#121bis-e discussed how to notify the session deactivation to the UE [12]
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[6]. 

	· FFS which option to take: enhanced group paging or enhanced MCCH, to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.


Although only the enhanced group paging or the enhanced MCCH are visible in the agreement above, the new MAC CE is not excluded explicitly. The analysis of these options was provided in [13], so only the key points are summarized in Table 1. 
Table 1
 Options for session deactivation notification
	
	Enhanced group paging
	Enhanced MCCH
	New MAC CE

	Baseline mechanism in legacy
	Not available
	Available 
in LTE MBMS 
(assuming PTM configuration is removed upon session deactivation)
Not available
(assuming a deactivation indication is introduced)
	Available 
in LTE SC-PTM 
(“SC-PTM Stop Indication MAC CE”)

	Logical channel
	PCCH
	MCCH
	MTCH

	Delay after stop MTCH 
	Middle
	Long
	Short

	Additional UE activity 
(other than MTCH reception)
	Nothing

UE anyway needs to monitor POs. 
	Nothing

UE anyway needs to monitor MCCH 
	Nothing

UE is receiving MTCH


Among the three options, MAC CE is considered as the most efficient in terms of UE power consumption (i.e., due to the shortest delay). However, the email discussion result showed this option has less number of proponents [12]. 
Between the viable two options, the enhanced group paging is slightly preferable in terms of UE power consumption. Based on the legacy operation, MCCH needs to remove the PTM configuration for the deactivated session. Considering this multicast session will be activated again (since it’s NOT released), the enhanced MCCH needs to re-add the same PTM configuration and the UE needs to re-acquire and reapply this configuration. Additionally, it’s not clear what is enhanced in the enhanced MCCH. Assuming it adds a deactivation notification in MCCH (which is a similar notification in the enhanced group paging), the notification sent after the session is deactivated may be excessively delayed when the UE receives it. So, the group paging is considered as reasonable. 
Proposal 11 RAN2 should agree to the enhanced group paging for the multicast session deactivation. 

Regarding the details of enhancement to group paging, backward compatibility should be taken into account. Since the existing paging group list (i.e., the list of TMGIs) is applicable to the legacy UEs, the group paging needs to add a new TMGI list for the deactivation notification, in order to avoid any impact to the legacy UEs.  
Proposal 12 If Proposal 11 is agreeable, RAN2 further discuss if a new paging group list which consists of TMGIs of deactivated multicast sessions. 
2.4.2. Multicast session activation and selective transition 

RAN2#119e reached the assumption that the gNB can select subset of UEs to transition between INACTIVE and Connected [2]. 
	· It is assumed the network can choose which UEs receive in RRC INACTIVE and which in RRC Connected and can move UEs between the states for Multicast service reception.


RAN2#121bis-e agreed to enhance the group paging for session activation notification [6]. 

	· Rel-18 UE can stay in RRC_INACTIVE and start monitoring corresponding G-RNTI upon an enhanced group paging (e.g., upon session activation or data transmission resumed). Details FFS.
· Legacy group paging (i.e., Rel-17 group paging) can be used to resume UE to RRC_CONNECTED state.
· UE-specific paging (i.e. PagingRecordList) can be used to move specific MBS multicast UE(s) to RRC_CONNECTED (i.e. legacy UE behavior).
· When both enhanced group paging and unicast paging are received by the UE (and targeted for this UE), the UE follows unicast Paging and goes to RRC CONNECTED.


Regarding the enhancement on group paging, considering a subset of UEs stays in INACTIVE while another subset transitions to Connected, the UE behaviours upon reception of the current paging message (i.e., UE-specific paging and group paging) are as follows [7]: 
· UE-specific paging: A UE transitions to Connected when its UE-ID is available in pagingRecordList. 

· Group paging: All UEs transition to Connected when TMGI of interest is available in pagingGroupList. 

· Paging message: pagingRecordList and pagingGroupList can be set at the same time (i.e., in one message) from ASN.1 point of view. In particular, all UEs will transition to Connected when TMGI of interest is available in pagingGroupList, regardless of the contents of pagingRecordList. 

Therefore, the gNB cannot make a subset of UE stay in INACTIVE as long as these UEs are interested in the TMGI available in pagingGroupList. 
So, the enhancement in Rel-18 should change the UE behaviour upon reception of group paging. A simple way is to cancel the legacy pagingGroupList, whereby the legacy pagingGroupList is still needed for Rel-17 UEs (i.e., backward compatibility). The cancelation should be done per TMGI, so an additional TMGI list is needed (e.g., Paging Group Cancel List consists of TMGIs). Considering the RAN2 agreement “When both enhanced group paging and unicast paging are received by the UE (and targeted for this UE), the UE follows unicast Paging and goes to RRC CONNECTED”, the Rel-18 UE behaviour would be as follows: 
· Step 1: The UE receives the paging message containing pagingRecordList, pagingGroupList and the new TMGI cancel list. 

· Step 2: Since pagingGroupList includes the UE’s TMGI of interest, the UE considers it’s paged by the group paging, as in Rel-17. 

· Step 3: Since the new TMGI cancel list includes the UE’s TMGI of interest (i.e., the same TMGI), the UE considers the group paging as cancelled, while the UE can still consider the TMGI (i.e., the multicast session) as activated, by Step 2. 

· Step 4: Since pagingRecordList includes its UE-ID, the UE considers it’s paged by the UE-specific paging, so it transitions to Connected, as in Rel-17.  In case the UE’s ID is not included in the pagingRecordList, the UE will remain in INACTIVE and can start monitoring MCCH/MTCH.
· Step 5: The gNB configures the UE with the multicast MRB, as in Rel-17. 

At the end, only a subset of UEs transitions to Connected for multicast reception. 
Proposal 13 RAN2 should agree to add a new “cancel TMGI list” in the group paging, in order to cancel Rel-17 group paging and to notify the multicast session activation. 
RAN2#121bis-e left a FFS for “special UE” [6].
	· A "special UE" identified by MBS assistance information from 5GC can be released to RRC_INACTIVE (e.g., when the session is deactivated). FFS how can network enable such UE to resume to RRC_CONNECTED upon session activation


In our understanding, the network just sends the enhanced group paging as in Proposal 13, i.e., pagingRecordList contains the UE-ID of “special UE”, and pagingGroupList and the new TMGI cancel list contain the TMGI of “special UE’s” interest. So, nothing needs to be enhanced for this. 
Observation 2 The new TMGI cancel list can also work for the “special UE” upon session activation. 
2.4.3. PTM configuration update 

RAN2#120 agreed that MCCH is used when the PTM configuration needs to be updated [4]. 

	· We will have a mixed approach and we start with the following:

5. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).

6. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 

7. We assume that the UE can only receive multicast service after it joined the session.

8. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.


RAN2#121 agreed to use RRC Release for the PTM configuration (even before the session activation), and to introduce a new MCCH (which is different from Rel-17 MCCH) [5]. 

	· UE shall join in the multicast session before receiving multicast in RRC 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.

· 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.

	· We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH)


According to these agreements, there are two cases on PTM configuration update as below: 
· Case 1: For UEs in INACTIVE receiving the already activated multicast session; 

· Case 2: For UEs in INACTIVE waiting for the multicast session activation: 

· Note: Case 2 may be further categorized by whether the PTM configuration was provided by RRC Release or not. 

It would be preferable that the solution should be common for these cases as much as possible. 

Proposal 14 RAN2 should aim to a common solution for the notification on PTM configuration update, at least taking into account the two cases of already activated sessions and sessions before activation. 

In our understanding, the motivation to use MCCH is to reduce the signalling overhead upon PTM configuration update, i.e., the UE can stay INACTIVE to acquire the updated PTM configuration. So, from the perspective of UE in INACTIVE, the new PTM configuration delivery method in Rel-18 is rather similar to Delivery mode 2 in Rel-17 [6]. In this case, it might be seen as reasonable to reuse the existing MCCH Change Notification to notify the update of PTM configuration [7]. 

However, the MCCH Change Notification mandates the UE to wake up once in each MCCH modification boundary, which is an additional burden on top of monitoring the paging occasions. Also, the MCCH Change Notification is not efficient especially for Case 2 above (i.e., the UE needs to monitor the MCCH Change Notification even if it just waits for the multicast session notification, in order to check whether the PTM configuration provided by RRC Release is updated). 

To resolve these issues, group paging may be enhanced for the notification of PTM configuration update. The UE only needs to monitor the paging occasions, to determine whether the PTM configuration is updated, regardless of whether the UE is receiving the multicast session or not (i.e., Case 1 or Case 2 above). So, RAN2 should agree to use the group paging for this notification. The details of enhancements are FFS. 

Proposal 15 RAN2 should agree that, instead of the existing MCCH Change Notification, the group paging is used for PTM configuration update. 
2.5. Service continuity upon RRC resumption 

It should be considered as a possibility that the UE, which is already receiving a multicast session in INACTIVE (i.e., via Broadcast MRB [6] or a new MRB for multicast reception in INACTIVE), is paged and initiates the RRC Resume procedure. After transitioning to Connected, the UE, of course, wants to continue receiving the same multicast session. In this case, however, the UE has the two MRBs for the same multicast session, i.e., the Broadcast MRB (or a new MRB) which was configured for multicast reception in INACTIVE, and Multicast MRB which is resumed for multicast reception in Connected. 

In Rel-17, the multicast session is only allowed to be received via Multicast MRB which is configured by RRC Reconfiguration. On the other hand, Rel-18 will likely allow the UE to receive the multicast session via Broadcast MRB (or a new MRB) which is configured by either RRC Reconfiguration or the new MCCH [5]. 

In our view, the UE should use the Multicast MRB for the reception after it transitions to Connected (as with Rel-17). However, it’s unclear how the UE switches between these MRBs, when the UE discards the Broadcast MRB (or a new MRB), how the UE should behave if the Multicast MRB is AM MRB (i.e., in terms of lossless principle), etc. So, RAN2 should discuss the UE behaviour upon RRC resumption, in terms of MRB handling and service continuity of multicast session. 

Proposal 16 RAN2 should discuss the UE behaviour upon RRC resumption, during continuous reception of multicast session, e.g., handling of Broadcast MRB and Multicast MRB. 
3. Conclusion 
In this contribution, the details of solutions for multicast reception in RRC INACTIVE is discussed.  RAN2 is kindly asked to take into account the observations and proposals below: 
Proposal 1
RAN2 should agree that the new RRC message for PTM configuration should be defined in RRC Release and the new “multicast MCCH”, e.g., MBSMulticastInactiveConfiguration.
Proposal 2
RAN2 should agree that the IEs in the new RRC message for PTM configuration are the same with Rel-17 MBSBroadcastConfiguration as baseline.
Proposal 3
RAN2 should agree that before it suspends the multicast MRB, the UE should apply the PTM configuration for the broadcast MRB (or a new “multicast inactive MRB”) and start receiving the corresponding MCCH.
Proposal 4
RAN2 should agree that the UE is notified by RRC Release whether the multicast session is deactivated, so that the UE does not try receiving the corresponding MTCH.
Proposal 5
RAN2 should agree that the UE is not required to monitor the new “multicast MCCH” nor the new SIB (like SIB20) when the corresponding multicast session is deactivated (i.e., before receiving the multicast session notification).
Proposal 6
RAN2 should agree that the MCCH value tag is introduced, which is used by the UE to know whether the PTM configuration has been updated from the one configured by RRC Release, without decoding MCCH itself.
Observation 1
Multicast MCCH is used to update the PTM configuration for UEs in INACTIVE.
Proposal 7
RAN2 should discuss whether multiple Multicast MCCHs per cell should be introduced.
Proposal 8
RAN2 should agree that the frequency information may be broadcasted by the gNB.
Proposal 9
RAN2 should discuss whether the PTM configuration may be applicable to multiple cells within a gNB, whereby the intra-gNB scenario is the baseline assumption.
Proposal 10
RAN2 should agree to introduce the RSRP threshold and/or MTCH BLER threshold, for monitoring the multicast reception quality and for triggering RRC resumption.
Proposal 11
RAN2 should agree to the enhanced group paging for the multicast session deactivation.
Proposal 12
If Proposal 11 is agreeable, RAN2 further discuss if a new paging group list which consists of TMGIs of deactivated multicast sessions.
Proposal 13
RAN2 should agree to add a new “cancel TMGI list” in the group paging, in order to cancel Rel-17 group paging and to notify the multicast session activation.
Observation 2
The new TMGI cancel list can also work for the “special UE” upon session activation.
Proposal 14
RAN2 should aim to a common solution for the notification on PTM configuration update, at least taking into account the two cases of already activated sessions and sessions before activation.
Proposal 15
RAN2 should agree that, instead of the existing MCCH Change Notification, the group paging is used for PTM configuration update.
Proposal 16
RAN2 should discuss the UE behaviour upon RRC resumption, during continuous reception of multicast session, e.g., handling of Broadcast MRB and Multicast MRB.
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