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Abstract: This contribution proposes a solution for UE to leave Multicast 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). 
2. Text Proposal to TR 23.757
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Table 6.0-1: Mapping of solutions to key issues
	
	Key Issues

	Solutions
	1
MBS session management
	2
Service levels definition
	3
Levels of authorization for MC
	4
QoS for MC and BC
	5
BC TV and Radio services
	6
Local MBS
	7
MC-UC delivery mode switch
	8
BC-UC delivery method switch
	9
IWK with EPC/eMBMS for Public Safety
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6.X.1	Functional Description
[bookmark: _Toc31011431]6.X.1.1	System Architecture
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). 
This solution assumes the architectural alternative 1 (see Annex A.1 in TR 23.757).
[bookmark: _Toc31011432]6.X.1.2	Multicast Session Context and Multicast flow characteristics
The proposed multicast communication service session management is an extension of the existing solution for IPTV in TS 23.316.
The Multicast Session context is identified by a Multicast Session context ID and is used to represent information about the group of UEs receiving Multicast flows with the same Multicast Session context ID. 
In case of IP PDU session type, the Multicast session context ID represents one IP multicast group address (i.e. any source multicast or source specific multicast). The packet filters for all Multicast flows within the Multicast context shall have the same destination and, in case of source specific multicast, also source IP addresses. The default Multicast flow shall allow for any source and destination ports and any protocols. An AF may request the PCF/NEF to create policies for Multicast flows within the Multicast Session context to meet the needs of application service flows that use different ports and protocols.  


Figure 6.X.1.2-1: Multicast Session Context, UE group and Multicast flow model
On N3 or MB-N3, the Multicast flows within one Multicast Session context use the same shared tunnel.   
At the NG-RAN, the Multicast flow identifier maps to radio bearer. If the QoS characteristics of Multicast flows allow, NG-RAN can also map several Multicast flows within a Multicast Session context to one radio bearer. The characteristics of the radio bearer depends on RAN decision on whether to deliver the Multicast flow content via unicast or point-to-multipoint (PTM) transmission.
The 5G QoS model is extended to support Multicast flow. At Session Management level for a particular UE the Multicast session context may exist in association with at least one PDU session, and can be set-up during the PDU session establishment or modification procedure. It may be modified at any point via PDU session modification procedure. Note that the Multicast session context is common to all UEs configured with the Multicast session context, but the associated PDU session context is specific to each UE. 
The Multicast context ID and Multicast flow ID are assigned by the SMF. The SMF provides the Multicast flow information (packet filters, etc.) to the UPF.  
If point-to-point (PTP) tunnelling is used in N3, the SMF provides RAN with Multicast context ID, Multicast flows and associated QoS information. The RAN responds with downlink tunnel information for the Multicast context. The SMF configures UPF with Multicast flows, associated QoS information and the downlink tunnel information. 
If point-to-multipoint tunnelling is used (MB-N3), the SMF provides the UPF with MB-N3 tunnelling information. The SMF provides Multicast flow Id and associated QoS information and MB-N3 tunnel information to the RAN. 
Figure 6.x.1.2-2 depicts the user plane path for a Multicast flow.


Figure 6.X.1.2-2: Multicast context / multicast flow user plane model
When multicast traffic is established, there is no need for unicast transport in N3. In AS, when RAN decides to switch to PTM transmission, the DRB previously allocated to the QoS Flow is not used anymore. 
An UPF, based on configuration received from SMF, identifies a packet as belonging to a Multicast flow, in which case it delivers it to one or multiple RAN nodes via a shared tunnel identified by a shared TEID associated with the Multicast session context to which the Multicast flow belongs to.
The AN delivers download data for the Multicast flow via broadcast or unicast over the air.
Each Multicast session context is managed by one SMF. 
[bookmark: _Toc519004414]6.X.2	Procedures
6.X.2.1 UE Leave Multicast Service via PDU Session Modification Procedure


Figure 6.X.2.1-1: PDU session modification for multicast leave.
1.  The UE joins one or multiple multicast groups via Solution#3 (see clause 6.3 of TR 23.757).
2.	The UE sends the PDU Session Modification Request when the UE wants to leave one or multiple multicast groups. The PDU Session Modification Request shall include related information about the multicast group to be leaving, such as the multicast address or the multicast service identity.
3.	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.))). 
4.	The SMF updates the multicast context identified by the multicast service identity which UE want to leave.
5.	The SMF request the AMF to transfer a message to the RAN node carrying transparently to RAN node an indication that the UE left the multicast session identified by the multicast service identity using the Namf_Communication service.
6.	The session modification request is sent to the RAN. The request is sent in the UE context using the currently standardized message enhanced with multicast related information, which include a multicast service identity (e.g. multicast address itself, Multicast Session context ID, or multicast flow information such as multicast QoS Flow ID and associating QoS information). The RAN is using the multicast service identity to determine that the session modification procedures of two or more leaving UEs correspond to one multicast group. In other words, the RAN learns what UEs are leaving the same multicast group from the multicast service identity.
7.	The RAN performs the necessary radio resource modification such as removinge the leaving UE related configuration of multicast bearers. If the UE is the last one to leave the multicast session identified by the multicast service identity, the RAN may decide to release the associated downlink tunnel. 
Editor's Note: The detail behavior of Step 7 is up to RAN WGs discussion. 
8.	The RAN sends the session modification response that may include a request for downlink tunnel releasing (e.g., a releasing request and the multicast service identity associated with the downlink tunnel) towards SMF.
9.	If SMF receives the downlink tunnel releasing request, the SMF removes the associated information about the multicast distribution session towards the RAN node serving the leaving UE (e.g., the AN tunnel information towards RAN). 
10.	The SMF invokes N4 Session Modification, if the SMF receives the downlink tunnel releasing request in step 9, the SMF handling the multicast distribution session to the affected UPF (e.g., remove the PDRs regarding to the associated multicast group). 
[bookmark: _Toc23256830]6.X.3	Impacts Analysis
SMF:  The SMF must handle a multicast context and the enhanced PDU session procedures.
RAN:  The RAN must support the PDU session procedures and store UEs’ association with multicast group in a context as received from the SMF. The RAN should be able to select PTP or PTM bearers that are used for multicast data transmission to UEs.
N3:    A tunnel on this interface, which may release when the last UE leaves a multicast group and PDU session modification is performed. 
UE:   It needs to indicate the information about multicast group as part of the control plan leave message (e.g., PDU Session modification request).
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