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1	Introduction
This contribution discusses to support user inactivity monitoring and reporting for multicast in NG, F1 and E1 interfaces.
2	Discussion
User Inactivity on NG interface
In NG interface a cause value ‘user inactive’ is used to indicate the request of release of NG interface is due to user inactivity on all PDU sessions:
	User inactivity
	The action is requested due to user inactivity on all PDU sessions, e.g., NG is requested to be released in order to optimise the radio resources. For L2 U2N Relay UE, this action is requested due to user inactivity on all PDU sessions of L2 U2N Relay UE and its served remote UE(s).



The multicast session should also be considered when setting the cause value ‘user inactivity’:
	  User inactivity
	The action is requested due to user inactivity on all PDU sessions and all multicast sessions, e.g., NG is requested to be released in order to optimise the radio resources. For L2 U2N Relay UE, this action is requested due to user inactivity on all PDU sessions of L2 U2N Relay UE and its served remote UE(s).


The multicast sessions are included for setting the cause value ‘user inactivity’ in NGAP.
User Inactivity on E1 interface
On E1AP, the gNB-CU-CP may send BEARER CONTEXT SETUP REQUEST message with UE/PDU session/DRB level inactivity timer. The gNB-CU-UP sends BEARER CONTEXT INACTIVITY NOTIFICATION message with inactivity monitoring results. The gNB-CU-CP may determine that the UE should enter RRC-inactive (e.g., after receiving Bearer Context Inactivity Notification procedure).
For multicast sessions or multicast MRBs there are two ways to support multicast inactivity notification:
Solution 1: Reusing the UE associated BEARER CONTEXT INACTIVITY NOTIFICATION message for multicast inactivity notification.
In the solution, the multicast session and multicast MRB level inactivity timer is configured in the BEARER CONTEXT SETUP/MODIFICATION REQUEST message. The CU-UP provides the multicast session or multicast MRB inactivity monitoring results in the BEARER CONTEXT INACTIVITY NOTIFICATION message to the gNB-CU-CP.
Solution 2: Introduce a new MBS associated MC BEARER CONTEXT INACTIVITY NOTIFICATION message for multicast inactivity notification.
In this solution ,the multicast session or multicast MRB level inactivity reporting is configured in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST message, e.g.
----------------------------------------------------------------------------------------------------------------------
9.2.5.2.1	MC BEARER CONTEXT SETUP REQUEST
This message is sent by the gNB-CU-CP to request the gNB-CU-UP to setup resources for a multicast MBS Session. 
Direction: gNB-CU-CP  gNB-CU-UP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP MBS E1AP ID
	M
	
	9.3.1.106
	
	YES
	reject

	Global MBS Session ID
	M
	
	9.3.1.108
	
	YES
	reject

	MC Bearer Context To Setup
	M
	
	9.3.3.32
	
	YES
	reject

	gNB-DU ID
	O
	
	9.3.1.65
	
	YES
	ignore

	Activity Notification Level
	O
	
	9.3.1.67
	
	YES
	ignore
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This IE contains information on which level activity notification shall be performed..
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Activity Notification Level
	M
	
	ENUMERATED (DRB, PDU Session, UE, …, multicast session, multicast MRB)
	


----------------------------------------------------------------------------------------------------------------------

And introduce a new MBS associated MC BEARER CONTEXT INACTIVITY NOTIFICATION message for multicast inactivity notification
----------------------------------------------------------------------------------------------------------------------
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This message is sent by the gNB-CU-UP to provide information about the multicast activity to the gNB-CU-CP.
Direction: gNB-CU-UP  gNB-CU-CP
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU-CP MBS E1AP ID
	M 
	
	9.3.1.106
	
	YES
	reject

	gNB-CU-UP MBS E1AP ID 
	M
	
	9.3.1.107
	
	YES
	reject

	CHOICE Activity Information
	M
	
	
	
	YES
	reject

	>MRB Activity List 
	
	1
	
	Used if the Activity Notification Level IE is set as “MRB” in MC BEARER CONTEXT SETUP Request message
	YES
	reject

	>>MRB Activity Item 
	
	1 .. <maxnoofMRBs> 
	
	
	-
	-

	>>>MRB ID
	M
	
	9.3.1.16a
	
	-
	-

	>>>MRB Activity
	M
	
	ENUMERATED (Active, Not active, …)
	
	-
	-

	>Multicast Session Resource Activity List 
	
	1
	
	Used if the Activity Notification Level IE is set as “multicast Session” in the MC BEARER CONTEXT SETUP Request message
	YES
	reject

	>>Multicast Session Resource Activity Item 
	
	1 .. <maxnoofMulticastSessionResource> 
	
	
	-
	-

	>>>MBS Session ID
	M
	
	9.3.1.108
	
	-
	-

	>>>Multicast Session Resource Activity
	M
	
	ENUMERATED (Active, Not active, …)
	
	-
	-




----------------------------------------------------------------------------------------------------------------------
Since it was agreed to use MBS associated signalling for MC bearer management, it is proposed to use solution 2 to support the multicast inactivity notification.
To support the multicast inactivity notification over E1AP:
· the multicast session or multicast MRB level inactivity reporting is configured in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST message;
· introduce a new MBS associated MC BEARER CONTEXT INACTIVITY NOTIFICATION message for multicast inactivity notification
User Inactivity on F1 interface
In F1 interface, if the Inactivity Monitoring Request IE is contained in the UE CONTEXT MODIFICATION REQUEST message, gNB-DU may consider that the gNB-CU has requested the gNB-DU to perform UE inactivity monitoring. The gNB-DU provides per DRB activity results to the gNB-CU in the UE INACTIVITY NOTIFICATION message.
For multicast session, as the same as E1 AP, it is also proposed to use the MBS associated signalling for multicast MRB activity reporting:
-	add the Inactivity Monitoring Request IE in the MULTICAST CONTEXT SETUP/MODIFICATION REQUEST message.
-	introduce a new MBS associated MULTICAST INACTIVITY NOTIFICATION message for multicast MRB inactivity notification
To support the multicast inactivity notification over F1AP:
· add the Inactivity Monitoring Request IE in the MULTICAST CONTEXT SETUP/MODIFICATION REQUEST message.
· introduce a new MBS associated MULTICAST INACTIVITY NOTIFICATION message for multicast MRB inactivity notification
3	Conclusion
This contribution discusses how to support user inactivity monitoring and reporting for multicast in NG, F1 and E1 interfaces. And we propose:
1. The multicast sessions are included for setting the cause value ‘user inactivity’ in NGAP.
To support the multicast inactivity notification over E1AP:
· the multicast session or multicast MRB level inactivity reporting is configured in the MC BEARER CONTEXT SETUP/MODIFICATION REQUEST message;
· introduce a new MBS associated MC BEARER CONTEXT INACTIVITY NOTIFICATION message for multicast inactivity notification
To support the multicast inactivity notification over F1AP:
· add the Inactivity Monitoring Request IE in the MULTICAST CONTEXT SETUP/MODIFICATION REQUEST message.
· introduce a new MBS associated MULTICAST INACTIVITY NOTIFICATION message for multicast MRB inactivity notification
The corresponding CR for P1 is provided in [2]. We are volunteer to prepare the other CRs if the proposals are agreed. 
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