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1. Introduction
At the previous meetings, some agreements regarding the control plane of eMBS are as follows.

RAN2 agreements 

1 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. 
2 We introduce a new MCCH logical channel for multicast in INACTIVE (different from broadcast MCCH). 
3 Multicast MCCH configuration is provided via new SIB. 

4 FFS whether the network can provide PTM configuration for intra-gNB cells.
5 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. 
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. 
7 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. 
8 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. 
9 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. 
10 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. 
11 Upon events like session activation/data transmission resumed, if PTM configuration is not available to UE, UE initiates RRC connection resumption. 
12 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. 
13 Legacy group paging (i.e., Rel-17 group paging) can be used to resume UE to RRC_CONNECTED state. 
14 UE-specific paging (i.e. PagingRecordList) can be used to move specific MBS multicast UE(s) to RRC_CONNECTED (i.e. legacy UE behavior).
In this contribution, we’d like to further share our views on remaining issues for Rel-18 eMBS, including PTM configuration, multicast MCCH framework, session activation, mobility and service continuity, and RRC resume procedure.

2. Discussion
2.1 PTM Configuration
According to the  TS38.331[1], after receiving the RRCRelease with suspendConfig message, R18 UE in Scenario 1 will suspend multicast MRB(s), which leads to multicast reception failure in RRC_INACTIVE state. Besides, for Scenario 2, R18 UE can receive multicast service in both RRC_CONNECTED state and RRC_INACTIVE state. So, based on the analysis, if network wants R18 UE to receive multicast service in RRC_INACTIVE state, the corresponding indication should be sent to UE. For “special UE”, it should always receive multicast service in RRC_CONNECTED state.  So this kind of indication won’t be included in the RRCRelease message for “special UE”. As for the specific detail, we think the explicit way can be adopted, e.g., indications per TMGI are included in RRCRelease message, or only a TMGI list containing the multicast services received in RRC_INACTIVE is included in RRCRelease message. 
Proposal 1: In R18 eMBS, RRCRelease message can indicate which multicast service can be received in RRC_INACTIVE state by an explicit way.
Proposal 2: For “special UE”, network doesn’t allow it to receive multicast service in RRC_INACTIVE state.
In R17 broadcast, a UE shall apply the MCCH information acquisition procedure upon becoming interested to receive MBS broadcast services. In our understanding, this logic also applies to R18 multicast. That is, after back to INACTIVE, R18 UE immediately acquires the (latest) multicast PTM configuration from MCCH if any for multicast reception in INACTIVE.
Proposal 3: After back to INACTIVE, UE immediately acquires the multicast PTM configuration from MCCH for multicast reception in RRC_INACTIVE.
As for the parameters of the multicast service configuration, we can also refer to the R17 broadcast. For related information on multicast sessions, the corresponding MBS session ID, the G-RNTI to monitor it, and the multicast MRB configuration are needed. To receive multicast data, the scheduling information for MTCH is also needed. 
Proposal 4: Multicast PTM configuration can include at least information about multicast sessions such as MBS session ID, G-RNTI, multicast MRB configuration as well as scheduling information for MTCH (e.g. search space, DRX). 
2.2 Multicast MCCH Framework

In the previous meetings, we agreed to introduce a new MCCH for multicast in INACTIVE (different from broadcast MCCH). One important issue is how to design the multicast MCCH. In R17, MCCH content is transmitted within periodically occurring time domain windows, referred to as MCCH transmission window defined by MCCH repetition period, MCCH window duration and radio frame/slot offset. In our view, the introduction of the new MCCH is just for separating multicast service and broadcast service received in RRC-INACTIVE state. So the design mechanism of multicast MCCH should be the same as that of the broadcast MCCH.
Proposal 5: The multicast MCCH transmission window is defined by MCCH repetition period, MCCH window duration and radio frame/slot offset.
Besides the MCCH transmission window, MCCH change notification is also an important mechanism. In Rel-18, two issues raised are whether multicast MCCH needs MCCH change notification and how to design multicast MCCH change notification. For the first issue, R18 UE needs to know if the change of MCCH content is due to the ongoing multicast service or the new multicast service. So, multicast MCCH change notification is also needed. As for the specifc mechanism, since there is no RAN1 TU allocation in the R18 MBS work item and no new functionality is required, it seems a spontaneous logic to simply reuse the R17 MCCH change notification mechanisms for multicast MCCH framework, specifically:
· One bit in DCI is for the new multicast service configuration starting in MCCH. When this bit is set to ‘1’, RRC-INACTIVE UEs that haven’t obtained all interested multicast configurations from MCCH should apply the multicast MCCH information acquisition procedure to obtain the PTM configuration.
· The other bit in DCI is for the ongoing multicast service configuration change notification. When the bit is set to ‘1’, RRC-INACTIVE UEs that have obtained all interested multicast configurations from MCCH should apply the Multicast MCCH information acquisition procedure to obtain the potential modified configuration(s) of its joined service(s), which provides an efficient way to update the PTM configuration.
· Multicast MCCH uses a modification period and multicast MCCH contents are only allowed to be modified at each modification period boundary.
Proposal 6: 2 bits in legacy MCCH DCI, i.e. one for new service configuration starting and the other one for ongoing service configuration change notification, can be reused for the multicast MCCH DCI.

Proposal 7: Upon reception of 1-bit for new service configuration starting, RRC-INACTIVE UEs that haven’t obtained all interested multicast configurations from MCCH should apply the Multicast MCCH information acquisition procedure.
Proposal 8: Upon reception of 1-bit for ongoing service configuration change notification, RRC-INACTIVE UEs that have obtained all interested multicast configurations from MCCH should apply the Multicast MCCH information acquisition procedure.
Proposal 9: The modification period is defined for multicast MCCH and multicast MCCH contents are only allowed to be modified at each modification period boundary.
As for the cases of ongoing service configuration change notification, in R17 broadcast, ongoing service configuration change notification indicates the multicast MCCH change is due to the modification of ongoing session, session stop, or the neighbor cell list update.  In our understanding, the same logic of R17 can be reused. Considering that the discussion of session deactivation is ongoing, the cases are at least the modification of ongoing session, session stop, or the neighbor cell list update.
Proposal 10: Ongoing service configuration change notification indicates the multicast MCCH change is due to at least the modification of ongoing session, session stop, or the neighbor cell list update. 
In the last meeting[2], whether enhanced group paging or enhanced MCCH is used to indicate session deactivation is FFS. In our understanding, the enhanced MCCH is preferred because enhanced group paging will disturb legacy/R17/R18 other normal UE while enhanced MCCH only informs R18 UE with multicast reception in RRC_INACTIVE. The legacy UE and R17/R18 other normal UE will be disturbed by the paging message including only R18 pagingGrouplist, which leads to unnecessary power consumption. However, multicast MCCH is independent of broadcast MCCH, so only R18 UEs with multicast reception in RRC_INACTIVE state will be informed by the enhanced MCCH.
Proposal 11: Enhanced MCCH is used to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.
Then, the detail of enhanced MCCH for session deactivation is needed to be discussed. Firstly, the ongoing service configuration change notification can be used to indicate the multicast MCCH change due to session deactivation. When UE detects the ongoing service configuration change notification set to '1', UE will decode the MCCH content to confirm what leads to the multicast MCCH change. Then, one flag per TMGI is needed to indicate which multicast service is deactivated. Considering that the flag is per TMGI, it is better to place the flag into the IE per MBS session, e.g., like MBS-SessionInfoList IE in R17 broadcast. Last, the form of the flag can be ENUMERATED {true} and optional. 
Proposal 12: Ongoing service configuration change notification can indicate the multicast MCCH change due to session deactivation. 
Proposal 13: One flag (e.g., ENUMERATED {true}) per TMGI indicates session deactivation of the corresponding multicast service.
For area-specific multicast MCCH, UE won’t need to acquire the MCCH after cell reselection. But, it will lead to low flexibility and more complexity for network. Because all cells in the area have to provide the same PTM configuration in multicast MCCH and enhanced Xn messages should be used to negotiate between gNBs for the same PTM configuration. Besides, we agreed that frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE, and the NCL mechanism is also supported. We think the frequency prioritization and NCL mechanism are sufficient for mobility. 
Proposal 14: Do not support area-specific multicast MCCH in R18 MBS.
2.3 Session Activation
According to previous agreements, upon session activation, RRC_INACTIVE UE with valid PTM configuration can stay in RRC_INACTIVE and continue to receive multicast service if network indicates this in enhanced group paging. In order not to disturb R17 UE, the R17 pagingGroupList should not be modified and used for the session activation notification for both R17 and R18 UE. Hence, a new pagingGroupList specific to R18 can be introduced in the paging message to indicate whether Rel-18 UE with valid PTM configuration should stay in RRC_INACTIVE for multicast reception.
Proposal 15: A new pagingGroupList specific to R18 is introduced in the paging message to indicate whether Rel-18 UE with valid PTM configuration should stay in RRC_INACTIVE for multicast reception. 
As for the specific detail of the new pagingGroupList specific to R18, we think the indication should be per multicast session. To save the signalling overhead, the TMGI in PagingGroupList-r17 can be directly mapped. Therefore, only one flag is needed to indicate whether Rel-18 UE with valid PTM configuration should stay in RRC_INACTIVE for multicast reception. 
Proposal 16: The new pagingGroupList specific to R18 includes the flag per multicast session and it includes the same number of entries, and is listed in the same order, as in PagingGroupList-r17.
Based on the analysis in Proposal 15, the new pagingGroupList specific to R18 is introduced in the paging message to indicate whether Rel-18 UE with valid PTM configuration should stay in RRC_INACTIVE for multicast reception. That means, this new pagingGroupList only applies to R18 capable UE with valid PTM configuration. In other words, the Rel-17 UE and R18 UE without valid PTM configuration(including the “special UE”) will go to CONNECTED as long as the legacy R17 pagingGroupList used to indicate session activation is received. While the Rel-18 UE with valid PTM configuration will further check the Rel-18 group paging to decide whether to stay in RRC_INACTIVE or not. 
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Figure 1: UE behavior for enhanced grouping for session activation
Proposal 17: Only RRC_INACTIVE UE with valid PTM configuration further checks the new pagingGroupList specific to R18 upon session activation.
Proposal 18: Legacy R17 group paging or UE-specific paging can be used to enable  RRC_INACTIVE UE without valid PTM configuration (including "R18 special UE") to resume to RRC_CONNECTED upon session activation.
2.4 Mobility and Service Continuity
For mobility, we agreed that frequency prioritization may be provided to the UE for cell reselection for multicast reception in RRC_INACTIVE. But the detailed mechanism on how to identify the frequency info is FFS. Regarding R17 broadcast, frequency information was identified by FSAIs and USD. Many companies thought the specific mechanism of R17 frequency prioritization can be reused in R18 eMBS. However, considering multicast service may not be deployed per frequency, it may not be feasible to preconfigure the FSAIs for multicast. What’s more, SA2 is responsible to design the FSAIs, so it is better to inquire with SA2 whether FSAIs can also apply to multicast service before we make agreements regarding the detailed mechanism on how to identify the frequency information.
Proposal 19: RAN2 first check with SA2 to inquire whether FSAIs can also apply to multicast service.
Regarding the specific detail of NCL, in R17 broadcast, it consists of two parts. One is a list of neighbour cells broadcast in MCCH, which provides the same multicast service(s) as provided in the current cell. The other is one indication per TMGI( mtch-NeighbourCell-r17 ) included in MBS-SessionInfo-r17 of MCCH to indicate neighbour cells which provide this service on MTCH. Because we agreed that the neighbor cell list mechanism for multicast reception in RRC_INACTIVE is similar to Rel-17 NCL mechanism in MBS broadcast. So the same design of NCL can be adopted in R18. 
Proposal 20: For the detail of NCL, the network broadcast in multicast MCCH a list of neighbour cells providing the same multicast service(s) as provided in the current cell for RRC_INACTIVE UE and the indication per TMGI indicating neighbour cells which provide this service on MTCH.
In the previous meeting, we left an issue that whether to provide PTM configuration for intra-gNB cells. In our understanding, providing PTM configuration for intra-gNB cells brings more complexity and overhead and just achieves very little gain. Once PTM configuration of intra-gNB cells changes, the related notification mechanism should be designed, which increases the complexity of both network and UE. What’s more, PTM configuration for intra-gNB cells doesn’t have any benefit when the reselected cell is an inter-gNB cell. Therefore, we think the frequency priority mechanism and/or NCL information adopted by R17 broadcast is sufficient for R18 multicast. For some special or important UEs having high requirements, the network can keep their good experience by implementation(e.g., keep them in RRC-CONNECTED). 
Proposal 21: No need to provide PTM configuration for intra-gNB cells. 
2.5 RRC Resume Procedure
To guarantee the reception quality, UE may trigger RRC connection resumption when the reception quality of multicast data is below a configured threshold. In NR, RLM and BFR mechanisms are defined for RRC_CONNECTED UE to detect the quality of the radio link and beam.  However, it will be a little complex to adopt the RLM and BFR mechanisms for RRC_INACTIVE UE. Because RAN4’s work and the related reference signal’s design are needed, which leads to more standardization overhead. Therefore, the RSRP of the DL path-loss reference can be used to define the multicast data’s reception quality. 
Proposal 22: When the RSRP of DL path-loss reference is below a configured threshold, R18 UE is allowed to trigger RRC connection resumption for multicast reception.

In the last meeting, we agreed on several cases in which the RRC resume procedure will/may be initiated. However, according to TS38.331, the current initiation condition of RRC resume procedure doesn’t cover these cases. So, the detail of the RRC resume procedure for these new cases should be discussed. Firstly, regarding the initiation condition, either NAS layer or AS layer can trigger the RRC resume procedure. As CT1/SA2 are not involved in the WID[3], it is more suitable for RAN2 to handle it and AS layer is preferred. Then, regarding the ResumeCause, it isn’t reasonable to define new ResumeCause considering there are only 5 spare values. Similar to R17 multicast group paging, the existing ResumeCause is used according to UE’s access identity configured by upper layers.
Proposal 23: RAN2 to discuss the details of RRC resume procedure initiated for multicast reception. 

· The resumption of the RRC connection is triggered by AS layer due to multicast reception.

· ResumeCause

· if the UE is configured by upper layers with Access Identity 1, set resumeCause to mps-PriorityAccess.
· else if the UE is configured by upper layers with Access Identity 2, set resumeCause to mcs-PriorityAccess.
· else if the UE is configured by upper layers with one or more Access Identities equal to 11-15, set resumeCause to highPriorityAccess.
· else set resumeCause to mt-Access.
3. Conclusion

In this contribution, we have discussed some issues for Rel-18 eMBS. Based on the discussion, we have the following proposals:
PTM Configuration：
Proposal 1: In R18 eMBS, RRCRelease message can indicate which multicast service can be received in RRC_INACTIVE state by an explicit way.

Proposal 2: For “special UE”, network doesn’t allow it to receive multicast service in RRC_INACTIVE state.

Proposal 3: After back to INACTIVE, UE immediately acquires the multicast PTM configuration from MCCH for multicast reception in RRC_INACTIVE.

Proposal 4: Multicast PTM configuration can include at least information about multicast sessions such as MBS session ID, G-RNTI, multicast MRB configuration as well as scheduling information for MTCH (e.g. search space, DRX). 

Multicast MCCH Framework：
Proposal 5: The multicast MCCH transmission window is defined by MCCH repetition period, MCCH window duration and radio frame/slot offset.
Proposal 6: 2 bits in legacy MCCH DCI, i.e. one for new service configuration starting and the other one for ongoing service configuration change notification, can be reused for the multicast MCCH DCI.

Proposal 7: Upon reception of 1-bit for new service configuration starting, RRC-INACTIVE UEs that haven’t obtained all interested multicast configurations from MCCH should apply the multicast MCCH information acquisition procedure.
Proposal 8: Upon reception of 1-bit for ongoing service configuration change notification, RRC-INACTIVE UEs that have obtained all interested multicast configurations from MCCH should apply the multicast MCCH information acquisition procedure.
Proposal 9: The modification period is defined for multicast MCCH and multicast MCCH contents are only allowed to be modified at each modification period boundary.

Proposal 10: Ongoing service configuration change notification indicates the multicast MCCH change is due to at least the modification of ongoing session, session stop, or the neighbor cell list update. 

Proposal 11: Enhanced MCCH is used to enable Rel-18 UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon events like session deactivation/temporary no data.

Proposal 12: Ongoing service configuration change notification can indicate the multicast MCCH change due to session deactivation. 

Proposal 13: One flag (e.g., ENUMERATED {true}) per TMGI indicates session deactivation of the corresponding multicast service.

Proposal 14: Do not support area-specific multicast MCCH in R18 MBS.
Session Activation：
Proposal 15: A new pagingGroupList specific to R18 is introduced in the paging message to indicate whether Rel-18 UE with valid PTM configuration should stay in RRC_INACTIVE for multicast reception. 
Proposal 16: The new pagingGroupList specific to R18 includes the flag per multicast session and it includes the same number of entries, and is listed in the same order, as in PagingGroupList-r17.

Proposal 17: Only RRC_INACTIVE UE with valid PTM configuration further checks the new pagingGroupList specific to R18 upon session activation.

Proposal 18: Legacy R17 group paging or UE-specific paging can be used to enable  RRC_INACTIVE UE without valid PTM configuration (including "R18 special UE") to resume to RRC_CONNECTED upon session activation.
Mobility and Service Continuity：
Proposal 19: RAN2 first check with SA2 to inquire whether FSAIs can also apply to multicast service.
Proposal 20: For the detail of NCL, the network broadcast in multicast MCCH a list of neighbour cells providing the same multicast service(s) as provided in the current cell for RRC_INACTIVE UE and the indication per TMGI indicating neighbour cells which provide this service on MTCH.

Proposal 21: No need to provide PTM configuration for intra-gNB cells. 
RRC Resume Procedure：
Proposal 22: When the RSRP of DL path-loss reference is below a configured threshold, R18 UE is allowed to trigger RRC connection resumption for multicast reception.

Proposal 23: RAN2 to discuss the details of RRC resume procedure initiated for multicast reception. 

· The resumption of the RRC connection is triggered by AS layer due to multicast reception.

· ResumeCause

· if the UE is configured by upper layers with Access Identity 1, set resumeCause to mps-PriorityAccess.

· else if the UE is configured by upper layers with Access Identity 2, set resumeCause to mcs-PriorityAccess.

· else if the UE is configured by upper layers with one or more Access Identities equal to 11-15, set resumeCause to highPriorityAccess.

· else set resumeCause to mt-Access.
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