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Abstract of the contribution: This paper proposes that group paging is not performed for MBS Session Release if support of MBS data reception by RRC_INACTIVE UE is required.   
1 [bookmark: _Ref144719707]Discussion
1.1 CN-initiated Group Paging
TS 23.247 clause 7.2.5.2 specifies the following for MBS Session Activation:
7.2.5.2	MBS session activation procedure
3.	The SMF invokes Namf_MT_EnableGroupReachability Request (List of UEs, [PDU Session ID of the associated PDU Sessions], TMGI, [UE reachability Notification Address], [most demanding ARP, 5QI of all MBS QoS Flow within MBS session])) to AMF(s). When later UE is reachable, the UE reachability Notification Address is used by the AMF to identify and notify the related SMF.
…
5.	[Conditional] If AMF determines that there are UEs in CM-IDLE state and involved in the multicast MBS Session, the AMF figures out the paging area covering all the registration areas of those UE(s), which need to be paged. The AMF may apply paging differentiation as specified in clause 6.12. The AMF sends a Multicast Group paging request message to the NG-RAN node(s) belonging to this Multicast Paging Area with the involved UE list and TMGI as the identifier to be paged if the related NG-RAN node(s) support MBS. If the AMF knows that the NG-RAN node(s) do not support MBS based on configuration, the AMF sends Paging message(s) to the NG-RAN node(s) per UE as described in step 4b in clause 4.2.3.3 of TS 23.502 [6].
…
12.	The AMF sends NGAP activation request message (N2 SM Information ()) to the NG-RAN nodes. For those UEs that have joined in the MBS Session and are in RRC_INACTIVE state, the RAN nodes perform RAN paging as specified in TS 38.300 [9].

[Observation-1] AMF performs group paging for IDLE UEs (if any) at MBS Session Activation.
[Observation-1a] For those UEs that have joined in the MBS Session and are in RRC_INACTIVE state, the RAN nodes perform RAN paging at MBS Session Activation.

TS 23.247 clause 7.2.2.3 specifies the following for MBS Session Release:
[bookmark: _Toc138249719]7.2.2.3	Multicast session leave requested by the network or MBS session release
1a.	For MB-SMF triggered MBS session release, the SMF receives Nmbsmf_MBSSession_ContextStatusNotify (MBS Session ID, multicast session release) from the MB-SMF with MBS Session ID. The SMF checks all joined UEs and perform step 2 to step 9 for each UE.
…
2.	For UEs without activated UP, the SMF may perform the same procedure as defined in step 3-7 in clause 7.2.5.2.
	Alternatively, for UEs without activated UP, the SMF does not trigger message to the AMF, instead the SMF marks that the UE is to be informed of the MBS Session release. In this case, the SMF initiates PDU Session Modification to inform the UE of the MBS Session release at next UP activation of the associated PDU Session, if needed.
…
3.	For the joined UEs with UP activated, the SMF invokes Namf_Communicate_N1N2MessageTransfer to the AMF. The N1 SM container indicates UE removed from MBS session with appropriate cause (e.g. MBS session release, out of MBS service area, etc.). In N2 SM information, the SMF informs the NG-RAN to remove the UE from the MBS session. If there are associated QoS Flow(s) for individual delivery, the SMF also releases those QoS Flow(s) as specified in TS 23.502 [6] clause 4.3.3.2.
[Observation-1b] For MBS Session Release, group paging to IDLE UEs (if any) may or may not be performed. 
[Observation-1c] For MBS Session Release, if group paging is not performed for UEs without UP activated, the SMF marks that the UE is to be informed of the MBS Session release and at next UP activation the SMF initiates PDU Session Modification to inform the UE of the MBS Session release (if needed).
[Observation-1d] For joined UEs with UP activated, the SMF invokes Namf_Communicate_N1N2MessageTransfer to the AMF which includes N1 SM Container to inform the UE of the MBS Session Release. 


1.2 Intersystem mobility between 5GS and EPS
During SA2#158, there was comment that there might be an issue at 5GS to EPS mobility if the SMF delays the PDU Session Modification procedure for MBS Session Release (see [Observation-1c]). Similar comment was also raised during the discussion of S2-2305260 in SA2#156. Below is some analysis that the assumed issue does not exist.
TS 23.247 specifies the following:
[bookmark: _Toc138249777]7.4	MBS procedures for inter System Mobility
[bookmark: _Toc138249778]7.4.1	Inter-system mobility with interworking at service layer
For inter-system mobility with interworking at service layer, i.e. the same multicast service is provided via eMBMS in E-UTRAN and MBS, the UE is instructed to switch between MBS and eMBMS:
…
-	Mobility from MBS to eMBMS.
	When moving to E-UTRAN/EPC, the UE initiates procedures as defined in TS 23.246 [8] to receive MBMS service for the TMGI(s).
	If the UE has one or more unicast PDU Sessions (including, but not limited to, the PDU Session used for MBS and for another service (e.g. Public Safety service) with the QoS Flow(s) for the other service) moving to EPS, and if the handover procedure from 5GS to EPS using N26 interface described in clause 4.11.1.2.1 of TS 23.502 [6] is used:
-	For the PDU Session used also for MBS, the SMF+PGW-C removes the UE from the Multicast MBS session context(s), if it exists, upon receiving a Modify Bearer Request of the PDU Session from the SGW (i.e. step 14a of clause 4.11.1.2.1 of TS 23.502 [6]).
-	The NG-RAN removes the UE from the Multicast MBS session context(s) if it exists, or removes the whole multicast session context if the UE is the last one for the Multicast MBS session (e.g. after receiving the UE Context Release Command message sent by the AMF).
	For 5GS to EPS Idle mode mobility with no N26, when the UE moves to the EPS and performs E-UTRAN/EPS attach according to step 8 of clause 4.11.2.4.1 of TS 23.502 [6], if the UE does not maintain registration in 5GC, upon reachability time-out, the AMF may implicitly detach the UE and release the possible remaining PDU Session(s) in 5GC. The SMF/PGW-C removes the UE from the Multicast MBS session context(s), if it exists, upon receiving a tracking area update from the UE.
-	Mobility from eMBMS to MBS.
	When the UE has moved to NR/5GC, it triggers the multicast context and multicast flow setup/modification via PDU Session Modification procedures as defined in clause 6.8 to receive MBS transport for the TMGI(s).
[Observation-2] At 5GS to EPS mobility, the SMF+PGW-C removes the UEs from the multicast MBS Session.
[Observation-2a] At EPS to 5GS mobility, per clause 6.8 of TS 23.247, the UE joins a multicast MBS session for MBS reception if needed.
Per [Observation-2], after 5GS to EPS mobility, the SMF does not need to inform the UE of the MBS Session release if there is a pending request in [Observation-1c].   
[Conclusion-1] After 5GS to EPS mobility, the SMF removes any pending request if existing as the result of removing the UE from the Multicast MBS session context(s), i.e. the SMF does not need to inform the UE of the MBS Session release.

1.3 [bookmark: _Ref144719697]New indication inactiveReceptionAllowed-r18 agreed in RAN2 endorsed running CR 

TS 38.331 running CR R2-2306855 has been endorsed in RAN2, which includes the following agreement:
Paging message
-- ASN1START
-- TAG-PAGING-START
……………………
GroupPaging-r18 ::=              SEQUENCE {
    inactiveReceptionAllowed-r18        ENUMERATED {true}      OPTIONAL    -- Need N
}

-- TAG-PAGING-STOP
-- ASN1STOP

1.4 Discussion whether there isa need to differentiate MBS Session activation from MBS Session Release in CN-initiated group paging
[bookmark: S2-2308615]In SA2#158, S2-2308615 proposes protocol changes over N2 &N11 to differentiate CN-initiated group paging for MBS Session activation from that for MBS Session Release. This proposal is based on the two assumptions: 
Assumption-1: Group paging for MBS Session Release is always triggered.
Assumption-2: The Rel-18 enhanced feature “Support of Multicast MBS session data reception in UE with RRC_INACTIVE state” would not work in the following scenario if the differentiation of group paging for MBS Session Activation and MBS Session Release is not done:
CN-initiated group paging (which is for RRC_IDLE UEs) is also responded by RRC_INACTIVE UE(s) which happen to share the same PO(s). 
Per TS 23.247 clause 7.2.2.3, there are two options regarding whether CN-initiated group paging is performed for MBS Session Release:
Option-1: CN-initiated group paging is performed for MBS Session Release (in addition to MBS Session Activation)
Option-2: CN-initiated group paging is not performed for MBS Session Release (see also [Observation-1c])
If [Option-2] is adopted, 
-	then CN-initiated group paging is only performed for MBS Session Activation but not for MBS Session Release, (i.e. Assumption-1 is not valid). In this option, the differentiation between MBS Session Activation and MBS Session Release proposed in S2-2308615 is not applicable. 
-	At 5GS to EPS mobility, the pending request (if any) of informing the UE of MBS Session Release will be removed (see [Conclusion-1]). 
-	Signaling due to paging/paging response can be avoided, which is beneficial particularly in the case of congestion when the Rel-18 feature “Support of Multicast MBS session data reception in UE with RRC_INACTIVE state” typically applies.
If [Option-1] is adopted, CN-initiated group paging is performed for MBS Session Release in addition to MBS Session Activation. In this case, if the NG-RAN always include inactiveReceptionAllowed-r18 in group paging initiated by CN (regardless of being initiated for MBS Session Activation or for MBS Session Release), there seems to be no technical consequence even if the differentiation is not done between MBS Session Activation and MBS Session Release, see analysis below:
· The RRC_IDLE UEs respond to the group paging and enter RRC_CONNECTED as expected.   
-	The Rel-18 RRC_INACTIVE UEs, which happen to share the PO(s) with the RRC_IDLE UEs, will continue to stay in RRC_INACTIVE, and can receive MBS data in RRC_INACTIVE state if group paging is initiated by MBS Session Activation. For MBS Session Release, per clause 7.2.2.3, for RRC_INACTIVE UEs, the SMF will perform PDU Session Modification procedure to inform the UE of the MBS Session release (see also [Observation-1d]).
Based on the above, Assumption-2 does not seem valid either. 
To avoid additional impact to the system, the following is proposed:
[Proposal-1] It is proposed to adopt [Option-2] and add a note that if the function of Multicast MBS session data reception in UE with RRC_INACTIVE state is required, it is recommended that the SMF does not trigger message to the AMF for UEs without activated UP, so that no group paging will be triggered by AMF for MBS Session Release.
NOTE that [Option-2] is also more signaling efficient, which is beneficial particularly when there is a congestion in the network.
[Proposal-2] It is proposed to clarify that at 5GS to EPS mobility, the SMF removes pending request of informing the UE of MBS Session Release (see [Conclusion-1]).

2 Proposal
[Observation-1] AMF performs group paging for IDLE UEs (if any) at MBS Session Activation.
[Observation-1a] For those UEs that have joined in the MBS Session and are in RRC_INACTIVE state, the RAN nodes perform RAN paging at MBS Session Activation.
[Observation-1b] For MBS Session Release, group paging to IDLE UEs (if any) may or may not be performed. 
[Observation-1c] For MBS Session Release, if group paging is not performed for UEs without UP activated, the SMF marks that the UE is to be informed of the MBS Session release and at next UP activation the SMF initiates PDU Session Modification to inform the UE of the MBS Session release (if needed).
[Observation-1d] For joined UEs with UP activated, the SMF invokes Namf_Communicate_N1N2MessageTransfer to the AMF which includes N1 SM Container to inform the UE of the MBS Session Release. 
[Observation-2] At 5GS to EPS mobility, the SMF+PGW-C removes the UEs from the multicast MBS Session.
[Observation-2a] At EPS to 5GS mobility, per clause 6.8 of TS 23.247, the UE joins a multicast MBS session for MBS reception if needed.
[Conclusion-1] After 5GS to EPS mobility, the SMF removes any pending request if existing as the result of removing the UE from the Multicast MBS session context(s), i.e. the SMF does not need to inform the UE of the MBS Session release.

[Proposal-1] It is proposed to adopt [Option-2] and add a note that if the function of Multicast MBS session data reception in UE with RRC_INACTIVE state is required, it is recommended that the SMF does not trigger message to the AMF for UEs without activated UP so that no group paging will be triggered by AMF for MBS Session Release.
NOTE that [Option-2] is also more signaling efficient, which is beneficial particularly when there is a congestion in the network.
[Proposal-2] It is proposed to clarify that at 5GS to EPS mobility, the SMF removes pending request of informing the UE of MBS Session Release (see [Conclusion-1]).
See TS 23.247 CR S2-2310684.
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