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1 Introduction
This contribution discusses the remaining impact for multicast reception in RRC_INACTIVE on the following aspects:
1. Configuration of RSRP/RSRQ threshold for RRC Resume
1. SIBx configuration in F1-AP
1. MCCH enable indication 
1. PTM configuration in RRC release
1. Handover related enhancements
2 Discussion
2.1 Configuration of RSRP/RSRQ threshold for RRC Resume
In RAN2#123 meeting, it was agreed that:
	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.



In case of CU-DU split architecture, whether gNB-CU or gNB-DU is responsible for the RSRP/RSRQ threshold should be discussed. If the measured RSRP or RSRQ is below the threshold, the UE triggers RRC Resume procedure to enter RRC_CONNECTED state. And the threshold is per MBS session. It can be configured by RRCRlease or by multicast MCCH. From our view, the measured RSRP or RSRQ should be existing L3 measurement. If it is L3 measurement, the gNB-CU should be responsible for the configuration. The RSRP/RSRP threshold to trigger RRC Resume for multicast reception should be configured by gNB-CU:
- 	in case that the threshold is provided in RRCRelease message, the gNB-CU includes the threshold in the RRCRelease message.
- 	in case that the threshold is provided in MCCH, the gNB-CU needs to provide the threshold in the Multicast CU to DU RRC Information IE in the gNB-DU. And then the gNB-DU includes it in the multicast MCCH.
the RSRP/RSRP threshold per multicast session to trigger RRC Resume for multicast reception should be configured by gNB-CU:
- 	in case that the threshold is provided in RRCRelease message, the gNB-CU includes the threshold in the RRCRelease message.
- 	in case that the threshold is provided in MCCH, the gNB-CU needs to provide the threshold in the Multicast CU to DU RRC Information IE in the gNB-DU. And then the gNB-DU includes it in the multicast MCCH.
Besides that, for cell reselection, Treselection is used to avoid ping-pong:
	TreselectionRAT
This specifies the cell reselection timer value. For each target NR frequency and for each RAT other than NR, a specific value for the cell reselection timer is defined, which is applicable when evaluating reselection within NR or towards other RAT (i.e. TreselectionRAT for NR is TreselectionNR, for E-UTRAN TreselectionEUTRA).



For RRC_CONNECTED state, a time to trigger is also used for measurement report to avoid unnecessary measurement report.
Similarly, in order to avoid ping-pong, a time value that the threshold condition needs to be fulfilled for UE retuning RRC_CONNECTED for multicast reception should be also provided.
If the time is agreed by RAN2, it is up to gNB-CU to configure the time value as well.
Proposal 1 If it is agreed by RAN2, the gNB-CU may configure a time value for which the threshold condition needs to be fulfilled for avoiding ping-pong.
2.2 SIBx configuration in F1-AP
Similar with the handling of SIB20 for broadcast MCCH configuration, the new SIBX should also be generated by the gNB-DU. Considering the impact of F1AP, the new SIBX could also be provided in the gNB-DU System Information IE, which is contained in F1 SETUP REQUEST message and GNB-DU CONFIGURATION UPDATE message.
gNB-DU is responsible to encode the new SIBX and introduce the new SIBX in the F1AP: gNB-DU System Information IE.
2.3 MCCH enable indication 
In last RAN3 meeting, we agreed an MBS Multicast Session State IE as:
9.3.1.x2	MBS Multicast Session State
This IE indicates the state of MBS Multicast Session. The MBS Multicast Session state is defined in TS 23.247 [x].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	MBS Multicast Session State
	M
	
	ENUMERATED (active, inactive, …)
	



However, there are three cases that:
-	Multicast session is deactivated;
-	Multicast session is activated;
-	Multicast session nis activated with temporary no data transmission.
The basic idea is to enable UE stop monitoring MCCH when the multicast session is deactivated or activated with temporary no data transmission. according to the indication in MCCH.
For another example, when there is no RRC_INACTIVE UEs for multicast reception, the gNB-CU should indicate the gNB-DU for stopping broadcast the multicast session by multicast MCCH. And if the gNB-CU decides to send a UE into RRC_INACTIVE state for multicast session, but the multicast session is not started in multicast MCCH, the gNB-CU needs to indicates the gNB-DU for starting to broadcast the multicast session in multicast MCCH. 
To cover all the case, a simple way is to introduce ‘multicast MCCH enable indication’ codepoints ‘start’ and ‘stop’ in the MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST for a multicast MRB.
Introduce a ‘MCCH enable indication with codepoints ‘start’ and ‘stop’  instead of MBS multicast session steate in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
2.4 PTM configuration in RRC release
In RAN2#122 meeting, it was agreed that:
As a baseline, The PTM configuration in the RRCRelease message with suspendconfig has the same structure as the PTM configuration in multicast MCCH. 
FFS how existing MRBs are handled.
In last meeting, there are three option are identified: From F1-AP point of view, there are two options to provide the PTM configuration in the RRCRelease message:
-	Option 1: CU retrieves the PTM configuration from DU via CU initiated Multicast context modification procedure.
-	Option 2: During active MBS multicast sessions, the DU always ensures that the CU is provided with the latest PTM configuration via a new DU initiated Multicast context modification procedure.
-	Option 3: CU retrieves the PTM configuration from DU via CU initiated UE context modification procedure.
Following RAN2’s agreement, the PTM configuration in RRCRelease message would be probably same with the PTM configuration in multicast MCCH. Then option 1&2 is more reasonable than option 3. From our view, the option 1 and option 2 are not contradicted, which can work together.
the PTM configuration in the RRCRelease is provided by MC session associated F1AP signalling from gNB-DU to gNB-CU either by request from gNB-CU or gNB-DU always sends the latest configuration to gNB-CU. 
2.5 Handover related enhancement
Some companies proposes when target cell is congested and UE has only multicast session ongoing, the target gNB can build handover command directly moving the UE to RRC_INACTIVE and providing the PTM configuration. However, we think that in this case it is more proper for the source gNB directly sends the UE to RRC_INACTIVE in the source cell if there is no suitable cell for handover. And RAN2 also agreed that 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. This means that such enhancement is not aligned with RAN2’s agreement.
Enhancements related handover for multicast reception in RRC_INACTIVE is not needed.
3	Conclusion
This contribution discusses the remaining issues for multicast reception in RRC_INACTIVE.
1. the RSRP/RSRP threshold per multicast session to trigger RRC Resume for multicast reception should be configured by gNB-CU:
- 	in case that the threshold is provided in RRCRelease message, the gNB-CU includes the threshold in the RRCRelease message.
- 	in case that the threshold is provided in MCCH, the gNB-CU needs to provide the threshold in the Multicast CU to DU RRC Information IE in the gNB-DU. And then the gNB-DU includes it in the multicast MCCH.
1. If it is agreed by RAN2, the gNB-CU may configure a time value for which the threshold condition needs to be fulfilled for avoiding ping-pong.
1. gNB-DU is responsible to encode the new SIBX and introduce the new SIBX in the F1AP: gNB-DU System Information IE.
1. Introduce a ‘MCCH enable indication with codepoints ‘start’ and ‘stop’  instead of MBS multicast session steate in the F1-AP MULTICAST CONTEXT SETUP REQUEST and MULTICAST CONTEXT MODIFICATION REQUEST message for a multicast MRB.
1. the PTM configuration in the RRCRelease is provided by MC session associated F1AP signalling from gNB-DU to gNB-CU either by request from gNB-CU or gNB-DU always sends the latest configuration to gNB-CU. 
1. Enhancements related handover for multicast reception in RRC_INACTIVE is not needed.
 
