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1 Introduction
This contribution discusses the following open CP issues for multicast reception in RRC_INACTIVE:
· State transition aspects: Reception quality based threshold, Cell selection, Inactivity handling
· Multicast reception and SDT aspects: Group paging monitoring, SDT failure handling
· Notification and group paging aspects: Release notification, Group paging 
· Mobility and service continuity aspects: NCL, Frequency prioritization
2 Discussion
[bookmark: _GoBack]2.1 State Transition Aspects
2.1.1 Reception quality based state transition


Figure 1: Considerations for reception quality based state transition
R2#123 made agreement as follows:
For a UE receiving multicast in RRC_INACTIVE, the UE resumes the RRC connection when the measured RSRP or RSRQ based on the existing measurement requirements (whichever is configured by the NW) of the serving cell becomes lower than the threshold configured by network. FFS whether/how we need to address ping-pong issue
The threshold can be configured in PTM configuration per MBS session via RRCRelease or multicast MCCH message.

As illustrated in Figure 1, it is important that the channel measurements need to be reliable, avoiding any false alarms or ping-pongs while making the critical decision of RRC state transition for the UE. That is, a sustained channel quality measurement meeting the configured threshold for a configured state transition time ‘T’ needs be ensured. 
Further, the channel measurements for the multicast UEs should be L3 measurements based on the cell specific SSB reference signals regardless of their pertinent active multicast session(s) and respective scheduling times. That is, radio measurements are not session specific (unlike BLER). Therefore, it does not make sense to have a maximum of 64 session-specific thresholds to be configured to the UE. This is not practical and not feasible for network to derive such session specific thresholds. To summarize, different sessions may just need to share the common radio signal strength threshold and while it is possible that some of the sessions (e.g. low QoS ones) are not configured with threshold. 
Proposal 1: To provide a robust and effective method for channel quality based state transition:
(a) Channel measurements for the multicast UEs are L3 measurements based on cell specific SSB reference signals
(b) Signal strength/quality (RSRP or RSRQ) and state transition time ‘T’ are considered for threshold configuration to avoid false alarms/ping-pongs.
(c) Threshold configuration applicability or not applicability for each of the multicast session can be configured
(d) Threshold configuration for the applicable sessions is common i.e. not differently configured per session. 
(e) Channel quality based state transition method is performed only when UE is receiving at least one applicable and active multicast session 
2.1.2 Cell selection at transition to RRC_INACTIVE
As agreed in R2#121, serving cell will not provide the PTM configuration of neighbour cells from other gNBs. Given this, it is required that UE transitioning from RRC_CONNECTED to RRC_INACTIVE should continue to camp on the same serving cell where and for which UE has received PTM configuration in RRC_CONNECTED. However, as per TS 38.331 sec. 5.3.8.3, UE undertakes ‘cell selection’ upon receiving RRCRelease with suspendConfig and therefore, as much as possible, there is a need to ensure that UE camps to the same serving cell while doing so.

Proposal 2: Upon receiving RRCRelease with suspendConfig with multicast PTM configuration, while performing ‘cell selection’ at transition to RRC_INACTIVE, UE prioritizes the serving cell to camp where and for which UE has received the multicast PTM configuration.

In case, the UE selects a cell different than the serving cell for which the UE received the RRCRelease with SuspendConfig including PTM configurations and/or deactivation indications, the UE behaviour on the selected cell should be clear. Consider the following cases:
Case 1: UE has received at least one activated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the PTM configuration for the desired session, UE should resume the RRC connection so as to avail the session in RRC_CONNECTED.
Case 2: UE has received at least one deactivated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the deactivation indication and/or PTM configuration for the desired session, question is which option among the below-listed should be pursued: 
a) UE resumes the RRC connection as the cell does not support the session. 
b) UE awaits for paging. It can be noted, however, that as the cell does not support the session, there may not be Rel-18 group paging for the session on the cell. Whether legacy paging is received would depend on the presence of the Rel-17 UE on the cell or paging stretagy of the network to cover extended region. 
c) UE (re-)selects to another cell. It can be noted, however, that there would not be neighbour cell information as the cell does not support the session to aid cell (re-)selection.
Proposal 3: When UE selects/camps on a different cell than the serving cell where it received RRCRelease with SuspendConfig, during the state transition:
(a) If UE has received at least one activated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the PTM configuration for the desired session, UE should resume the RRC connection so as avail the session in RRC_CONNECTED.
(b) If UE has received at least one deactivated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the deactivation indication and/or PTM configuration for the desired session, RAN2 to discuss and decide among whether (a) UE resumes the RRC connection as the cell does not support the session or (b) UE awaits for paging, or (c) UE (re-)selects another cell.

2.1.3 Multicast inactivity handling in RRC_INACTIVE
It is expected that the UE receiving multicast in RRC_INACTIVE may face similar issue as it were for RRC_CONNECTED UEs e.g. multicast data inactivity. In some case, UE may miss session activation and/or session deactivation notification (e.g. temporary out of coverage) and this may cause loss of multicast data or unnecessary decoding/power consumption respectively, and bad user experience in either case. Thereore, it is required that the UE in RRC_INACTIVE should maintain a multicast inactivity timer for G-RNTI monitoring. 
Multicast inactivity timer can be started/ restarted when a MTCH is received by the G-RNTI or Rel-18 Group paging is received for G-RNTI i.e. activation for session reception in RRC_INACTIVE. UE stops multicast inactivity timer for G-RNTI monitoring when session deactivation is received (e.g. in multicast MCCH message). When multicast inactivity timer expires, UE may stop monitoring the G-RNTI. Further, UE may request network to transit to RRC_CONNECTED as the reason for staying for the RRC_INACTIVE (i.e. reception of multicast session) is no longer valid. UE may formally release the multicast session, if UE is not interested in multicast session, or could avail the service through unicast.
Proposal 4: UE receiving multicast in the RRC_INACTIVE, maintains a multicast Inactivity Timer per G-RNTI monitoring.
Proposal 5: UE receiving multicast in the RRC_INACTIVE, starts/restarts multicast Inactivity Timer for G-RNTI monitoring when a MTCH is received by the G-RNTI or Rel-18 Group paging is received for G-RNTI i.e. activation for session reception in RRC_INACTIVE. UE stops multicast Inactivity Timer for G-RNTI monitoring when session deactivation is received.

Proposal 6: UE receiving multicast in the RRC_INACTIVE, upon expiry of multicast Inactivity Timer, stops monitoring the relevant G-RNTI. Further, UE may request network to transit to RRC_CONNECTED.

2.2 Multicast Reception and SDT Aspects
2.2.1 Multicast reception and SDT
There seems no reason to not configure SDT and MBS multicast reception in RRC_INACTIVE together for an UE as any such restriction will limit the usefulness of these features. 
Proposal 7: SDT and MBS multicast reception in RRC_INACTIVE can be configured together for the UE.

2.2.2 Group paging and SDT
In legacy, while SDT procedure is ongoing, UE does not monitor a paging channel for paging using TMGI. UE can be transitioned to RRC_CONNECTED (e.g. if needed because of paging) as part of SDT resue procedure. However, UE configured for multicast reception in RRC_INACTIVE, may be notified to either receive multicast session in RRC_INACTIVE or to move to RRC_CONNECTED in the group paging. Hence, there is a new situation to consider the UE behaviour for group paging, while SDT procedure is ongoing. There seems to be two possible options:
Option 1: UE does not monitor for group paging for multicast reception in RRC_INACTIVE while SDT is ongoing (same as in legacy)
With this option, gNB may send either RRCRelease with suspendConfig message or RRCResume message to the UE when SDT procedure is ongoing and UE needs to be informed for session activation. As RRCRelease with suspendConfig can carry multicast PTM configuration for activated session(s), UE can infer this for session activation of the related TMGI(s) as well as consider it as the latest PTM configuration (i.e. UE is not required to receive and/or validate PTM configuration through multicast MCCH unlike activation through group paging).
Option 2: UE monitors for group paging for multicast reception in RRC_INACTIVE while SDT is ongoing (new behaviour)
Advantage with this option is that there is no delay in receiving session activation notification despite of ongoing SDT procedure. However, it is needed that UE should not act on the paging received for the unicast and Rel-17 multicast activation notification as this violates legacy behaviour and would also cause UE to trigger another resume procedure, which conflicts with the ongoing resume procedure triggered for SDT.
Proposal 8: RAN2 to discuss and select one among the following options:
Option 1: UE which is configured for multicast reception in RRC_INACTIVE, does not monitor group paging while SDT procedure is ongoing. UE considers the multicast PTM configuration received in RRCRelease with suspendConfig while SDT procedure is ongoing, as the activation notification of the related TMGI(s) and as the latest PTM configuration. 
Option 2: UE which is configured for multicast reception in RRC_INACTIVE, monitors group paging while SDT procedure is ongoing. However, UE does not act on the paging received for the unicast and Rel-17 multicast activation notification.  

2.2.3 Multicast reception and SDT failure handling
In legacy, UE transits to RRC_IDLE upon unsuccessful completion of the SDT procedure. The unsuccessful completion of the SDT procedure can be due to many reasons including cell re-selection, expiry of the SDT failure detection timer, a MAC entity reaching a configured maximum PRACH preamble threshold, an RLC entity reaching a configured maximum retransmission threshold, or expiry of SDT-specific timing alignment timer while SDT procedure is ongoing over Configured Grant (CG) and the UE has not received a response from the network after the initial PUSCH transmission. 
However, for UE configured for multicast reception in RRC_INACTIVE, this is drastic as the UE would lose the multicast session(s). As the SDT failure would cause the transition to RRC_IDLE, UE should inform upper layers about TMGI(s) for multicast session(s) that were configured for reception in RRC_INACTIVE, to enble quick recovery by transiting to RRC_CONNECTED.
Proposal 9: Upon unsuccessful completion of the SDT procedure: 
(a) UE which is configured for multicast reception in RRC_INACTIVE, transits to RRC_IDLE (legacy specification). 
(b) UE informs upper layers about TMGI(s) for multicast session(s) that were configured for reception in RRC_INACTIVE, to enable quick recovery by transiting to RRC_CONNECTED. 

2.3 Notification and Group Paging Aspects
2.3.1 Session release – implicit notification
RAN2 agreed that “No additional enhancement (with regard to enhancements made for ‘deactivation/temp no data’) is needed specifically for enabling UE to stay in RRC_INACTIVE and stop monitoring corresponding G-RNTI upon session release”.
That is, release notification is not provided in Group notification and as in legacy, UE may perform NAS level release whenever it goes to RRC_CONNECTED. Without release notification, UE would continuously and indefinitely monitor multicast channel in RRC_INACTIVE, which is power consuming and is not desired. However, as the session is released, it seems not reasonable that multicast MCCH would carry the configuration for such session. This removal of configuration from MCCH can serve as a timely notification for session release for the UE. UE can release the multicast configuration. This does not require any additional enhancement and is aligned with the RAN2 agreement.
Proposal 10: UE determines about session release from the removal of multicast session configuration in multicast MCCH. UE can release the PTM configuration and stop monitoring for the multicast channel for the session in RRC_INACTIVE.
2.3.2 Group Paging – configured session only
It is discussed that an explicit indication for the session deactivation is provided to the UE in multicast MCCH. Likewise, RRCRelease may also carry such explicit indication for deactivated session and/or PTM configuration for activated session. 
We understand for following cases, legacy paging operation (i.e. Rel-17 group paging) will be applicable:
(a) UE is not configured with multicast reception in RRC_INACTIVE 
UE may pertain to Rel-17 version or Rel-18 version (e.g. network has not deployed multicast in RRC_INACTIVE e.g. there is no congestion situation)

(b) UE is not configured with an explicit indication for session deactivation or with PTM configuration in RRCRelease for at least one of the MBS session(s) indicated by the TMGI(s) that the UE has joined 
UE may pertain to Rel-18 version (e.g. a leader/talker of multicast group for a session which is required to be RRC_CONNECTED while other UEs of the group may receive multicast in RRC_INACTIVE). Such a UE needs to go to RRC_CONNECTED, inspite of group paging including inactiveReceptionAllowed included to facilitate other UEs

(c) inactiveReceptionAllowed is not included for at least one of the MBS session(s) indicated by the TMGI(s) that the UE has joined
UE may pertain to Rel-18 version, however, network may have decided to provide a particular session in RRC_CONNECTED 
Apparently, case (b) is not considred in the running RRC CR. TP1 is provided which specifies this case as well.

Proposal 11: UE pursues legacy group paging behaviour (i.e. Rel-17 GP) 
· if the UE is not configured with multicast reception in RRC_INACTIVE; or 
· if the UE is not configured with an explicit indication for session deactivation and/or with PTM configuration in RRCRelease for at least one of the MBS session(s) indicated by the TMGI(s) that the UE has joined; or
· if inactiveReceptionAllowed is not included for at least one of the MBS session (s) indicated by the TMGI(s) that the UE has joined.
Adopt the TP 1 as provided. 

	[bookmark: _Toc139044985]Text Proposal 1:
5.3.2.3	Reception of the Paging message by the UE or PagingRecord by the L2 U2N Remote UE
….
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI(s) included in the pagingGroupList:
2>	if the UE is not configured with multicast reception in RRC_INACTIVE or if the UE is not configured with an explicit indication for session deactivation and/or with PTM configuration in RRCRelease for at least one of the MBS session(s) indicated by the TMGI(s) that the UE has joined or if inactiveReceptionAllowed is not included for at least one of the MBS session (s) indicated by the TMGI(s) that the UE has joined:
3>	if PagingRecordList is not included in the Paging message; or
3>	if none of the ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers or the UE's stored fullI-RNTI:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set as below:
5>	if the UE is configured by upper layers with Access Identity 1:
6>	resumeCause is set to mps-PriorityAccess;
5>	else if the UE is configured by upper layers with Access Identity 2:
6>	resumeCause is set to mcs-PriorityAccess;
5>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
6>	resumeCause is set to highPriorityAccess;
5>	else:
6>	resumeCause is set to mt-Access;
3>	else if the ue-Identity included in any of the PagingRecord matches the UE identity allocated by upper layers:
4>	forward the TMGI(s) to the upper layers;
2>	else:
3>	start monitoring the G-RNTI(s) corresponding to the TMGI(s);



2.4 Mobility and Service Continuity Aspects
2.4.1 Neighbour cell information
To ensure UEs can move (reselect) across cells, neighbour cell information including the ‘applicability’ of the existing PTM configuration along with multicast session support across cells should be provided through multicast MCCH. Based on the information about applicability of the PTM configuration and support of the session on neighbour cell(s), UE can make a judicious and prompt decision to support mobility and service continuity e.g. whether to go or not to go to RRC_CONNECTED.
Proposal 12: RAN2 to agree that neighbour cell information (NCL) in multicast MCCH provides the PTM configuration ‘applicability’ along with multicast session support for the neighbour cells to support mobility and service continuity.
2.4.2 Frequency prioritization for multicast 
R2#123 made agreements as follows:
Dedicated frequencies in RRCRelease can be used by the NW, as legacy
FFS whether we need something more, e.g. frequency priorities in MCCH or a solution based on FSAI
Multicast differs from the broadcast in terms of coverage and service provisioning, and it is not prudent to extend the FSAI/USD based solution for multicast reception in RRC_INACTIVE. It is also difficult as it involves SA2/SA4 work, which may not be feasible in Rel-18. Some companies have concern that frequency priorities should also be provided in multicast MCCH as UEs may reselect to a cell without going to RRC_CONNECTED and lacks frequency priority information for the given cell. However, multicast MCCH comprises of overall multicast sessions provided on the serving cell and the frequency priorities may not correspond to the individual UE. To reconcile, the frequency priorities should be provided session-specifically in the RRCRelease and multicast MCCH messages, so that for the same session(s) both signalling approaches covey same set of frequency priorities. 
Proposal 13: Frequency prioritization information for multicast reception in the RRC_INACTIVE is provided to the UE in both RRCRelease and multicast MCCH. Frequency prioritization information is provided in a session-specific manner. 
3 Conclusion
Request RAN2 to discuss and agree to the following proposals:
State Transition Aspects
Proposal 1: To provide a robust and effective method for channel quality based state transition:
(a) Channel measurements for the multicast UEs are L3 measurements based on cell specific SSB reference signals
(b) Signal strength/quality (RSRP or RSRQ) and state transition time ‘T’ are considered for threshold configuration to avoid false alarms/ping-pongs.
(c) Threshold configuration applicability or not applicability for each of the multicast session can be configured
(d) Threshold configuration for the applicable sessions is common i.e. not differently configured per session. 
(e) Channel quality based state transition method is performed only when UE is receiving at least one applicable and active multicast session 
Proposal 2: Upon receiving RRCRelease with suspendConfig with multicast PTM configuration, while performing ‘cell selection’ at transition to RRC_INACTIVE, UE prioritizes the serving cell to camp where and for which UE has received the multicast PTM configuration.

Proposal 3: When UE selects/camps on a different cell than the serving cell where it received RRCRelease with SuspendConfig, during the state transition:
(a) If UE has received at least one activated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the PTM configuration for the desired session, UE should resume the RRC connection so as avail the session in RRC_CONNECTED.
(b) If UE has received at least one deactivated session in the RRCRelease with SuspendConfig, the UE should read the multicast MCCH, if present, on the selected cell and if the selected cell does not provide the deactivation indication and/or PTM configuration for the desired session, RAN2 to discuss and decide among whether (a) UE resumes the RRC connection as the cell does not support the session or (b) UE awaits for paging, or (c) UE (re-)selects another cell.
Proposal 4: UE receiving multicast in the RRC_INACTIVE, maintains a multicast Inactivity Timer per G-RNTI monitoring.
Proposal 5: UE receiving multicast in the RRC_INACTIVE, starts/restarts multicast Inactivity Timer for G-RNTI monitoring when a MTCH is received by the G-RNTI or Rel-18 Group paging is received for G-RNTI i.e. activation for session reception in RRC_INACTIVE. UE stops multicast Inactivity Timer for G-RNTI monitoring when session deactivation is received.

Proposal 6: UE receiving multicast in the RRC_INACTIVE, upon expiry of multicast Inactivity Timer, stops monitoring the relevant G-RNTI. Further, UE may request network to transit to RRC_CONNECTED.

Multicast Reception and SDT Aspects
Proposal 7: SDT and MBS multicast reception in RRC_INACTIVE can be configured together for the UE.
Proposal 8: RAN2 to discuss and select one among the following options:
Option 1: UE which is configured for multicast reception in RRC_INACTIVE, does not monitor group paging while SDT procedure is ongoing. UE considers the multicast PTM configuration received in RRCRelease with suspendConfig while SDT procedure is ongoing, as the activation notification of the related TMGI(s) and as the latest PTM configuration. 
Option 2: UE which is configured for multicast reception in RRC_INACTIVE, monitors group paging while SDT procedure is ongoing. However, UE does not act on the paging received for the unicast and Rel-17 multicast activation notification.  
Proposal 9: Upon unsuccessful completion of the SDT procedure: 
(a) UE which is configured for multicast reception in RRC_INACTIVE, transits to RRC_IDLE (legacy specification). 
(b) UE informs upper layers about TMGI(s) for multicast session(s) that were configured for reception in RRC_INACTIVE, to enable quick recovery by transiting to RRC_CONNECTED. 
Notification and Group Paging Aspects
Proposal 10: UE determines about session release from the removal of multicast session configuration in multicast MCCH. UE can release the PTM configuration and stop monitoring for the multicast channel for the session in RRC_INACTIVE.
Proposal 11: UE pursues legacy group paging behaviour (i.e. Rel-17 GP) 
· if the UE is not configured with multicast reception in RRC_INACTIVE; or 
· if the UE is not configured with an explicit indication for session deactivation or with PTM configuration in RRCRelease for at least one of the MBS session(s) indicated by the TMGI(s) that the UE has joined; or
· if inactiveReceptionAllowed is not included for at least one of the MBS session (s) indicated by the TMGI(s) that the UE has joined.
Adopt the TP 1 as provided. 
Mobility and Service Continuity Aspects
Proposal 12: RAN2 to agree that neighbour cell information (NCL) in multicast MCCH provides the PTM configuration ‘applicability’ along with multicast session support for the neighbour cells to support mobility and service continuity.
Proposal 13: Frequency prioritization information for multicast reception in the RRC_INACTIVE is provided to the UE in both RRCRelease and multicast MCCH. Frequency prioritization information is provided in a session-specific manner. 
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