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Abstract: This contribution proposes to extend Sol. 3 with the support for a UE to leave Multicast/Broadcast service.  
1. Discussion
This contribution proposes a solution for UE to leave multicast service and assumes an enhancements of Solution #3 (see TS 23.757 clause 6.3). 
[bookmark: definitions]2. Text Proposal
It is proposed to capture the following changes to TR 23.757 Solution 3.
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Figure 6.X.2.1-1: PDU session modification for multicast leave.
1.	The UE joins one or multiple multicast services as specified in clause 6.3.2.1.

At any time the UE can determine to leave the multicast service.  
Alternative 1: user plane signalling:
2.  The UE sends the user plane message (e.g., the IGMP Leave) when the UE want to leave one or multiple multicast services. The user plane message shall include the related information about the multicast service to be leaving, such as the multicast address.
3.  The reception of the leave message triggers the UPF to notify the SMF. The SMF initiates PDU session modification procedure upon the reception of the notification from the UPF.
Alternative 2: control plane signalling:
4.  The UE sends the PDU Session Modification Request when the UE wants to leave one or multiple multicast        services. The PDU Session Modification Request shall include the related information about the multicast service to be leaving, such as the multicast address. 
5.  The AMF invokes Nsmf_PDUSession_UpdateSMContext (SM Context ID, N1 SM container (PDU Session Modification Request with the associated multicast service information (e.g., leave indication, multicast service identity, etc.))). 
6.  The SMF checks whether the UE has already joined the multicast group. If yes, the SMF sends an N16 message to SMF2, including the multicast service leaving information (such as the UE ID, the leave notification, the multicast service identity) to enable SMF2 locates the multicast service and associating multicast session context.
7.   Based on the information received in step 6, SMF2 updates the multicast session context identified by the multicast service identity (e.g., remove the UE from the multicast session context). 
8.  The SMF2 sends an N16 message to SMF as the response to step 6, which is used to confirm that the UE has been removed from the multicast session context.	

Step 9 to step 12 is only executed if there are tunnel established between the UPF and UPF2 for MBS data packet transferring, i.e. the MBS data packet to UE is transferring via unicast PDU Session. 
9.	The SMF request the SMF2 to release the resource of the tunnel established between UPF and UPF2 for UE. 
10.  The SMF2 request the UPF2 release the corresponding tunnel resource. 
11.  The SMF2 response to the SMF to confirm the resource at the UPF2 has been released. 
12.  The SMF request the UPF release the corresponding tunnel resource. 

13.	The SMF request the AMF to notify the RAN node that the UE left the indicated multicast group using the Namf_Communication_N1N2Message (N2 SM information) Transfer service.  
In the N2 SM information, it includes the multicast flow information (multicast QoS Flow ID and associated QoS information), mapped unicast QoS flow information, and multicast service identity UE want to leave.  
14.	The session modification request is sent to the RAN. The request include a multicast service identity and multicast flow information. 
The RAN use the multicast service identity to remove the UE from the multicast session context. Also in the UE context the related multicast QoS flow and associated unicast QoS flow information are removed. 
15.	The RAN performs the necessary radio resource modification. If the UE is the last one to leave the indicated multicast service, the RAN release the associated shared downlink tunnel. 
16.	The RAN sends the session modification response to AMF. In the N2 SM information, it may include an indication that shared downlink tunnel releasing (e.g., no any UE in the related multicast session context at the indicated RAN node) and associated multicast service identity towards SMF.
17.	If the SMF receives the shared downlink tunnel releasing indication, the SMF notify the corresponding SMF2.

Step 18 to step 20 are only executed if the shared downlink tunnel is between UPF2 and the RAN is to be released:
18. The SMF sends an N16 message to SMF2, including the indication that the shared downlink tunnel between the UPF2 and indicated RAN node is to be released and the multicast service identity associated with the downlink tunnel.
19. The SMF2 updates the multicast session context identified by the multicast service identity and request the UPF2 release the corresponding shard downlink tunnel resource. 
20. The SMF2 response to the SMF to confirm the shard downlink resource at the UPF2 has been released.
* * * * End of changes * * * *
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