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Abstract: This contribution proposes to define a new solution with the support for MBS Session Activation, MBS Session Deactivation which is based on the solution 3.  
1. Discussion
[bookmark: definitions]This contribution proposes a solution for MBS session (activate, deactivate) and based on solution #3 (see TR 23.757 clause 6.3).   
The Multicast Session Context include the group membership (i.e. which UE is belonged to this Multicast group) and multicast flow information. It is possible that multicast flow is removed or added due to the session deactivate and activate. 
The content provider initiates the MBS session activate procedure to activate an MBS session. During this procedure, the MBS session related multicast flow information in UE, RAN, SMF are added. The MBS session state in MB-SMF is set as active state.
The content provider initiates the MBS session deactivate procedure to deactivate an MBS session. During this procedure, the MBS session related multicast flow information in UE, RAN, SMF are removed. Except the multicast flow information the MBS session related other information in SMF, MB-SMF are kept and MBS session state in MB-SMF is set as inactive state. The inactive MBS session can be reactivated by the MBS session activation procedure. 
The MBS Session can also be activate due to the incoming MBS data packet or deactivate per the inactivated timer configured by MB-SMF at the MB-UPF.    
2. Text Proposal
It is proposed to include the following solution in TR 23.757.
[bookmark: _Toc517082226]* * * * Beginning of changes * * * *
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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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* * * * 2nd of changes * * * *
[bookmark: _Toc20473562][bookmark: _Toc500949103][bookmark: _Hlk500857602]6.X    Solution #X: MBS Session activation and deactivation
6.x.1	Functional description
This contribution proposes a solution for MBS session activation and deactivation and based on solution #3 (see TR 23.757 clause 6.3). 
NOTE 1: 	The initial MBS session activation is covered in solution 3. However, the present solution adds the possibility to de-activate and re-activate the MGS session. 
This contribution also proposes a solution for re-activating an MBS sessions after UEs within the MBS session transited to the IDLE state.
NOTE 2: 	It is assumed that UEs enter the IDLE state based on existing RAN procedures, and not based on the MBS session deactivation procedure. Confirmation from RAN that UEs participating in an MBS session can enter the IDLE state is required. 
NOTE 3: 	It is possible to use either the procedure for MBS sessions activation, or the procedure for re-activating an MBS sessions after UEs within the MBS session transited to the IDLE state. Also when the UE in any state the MBS Session activation/deactivation can be used. 
The SMF handling an associated PDU session subscribes to the MB-SMF based on the multicast group ID for the MBS session activation/deactivation notification when it retrieves the multicast QoS information from MB-SMF first time.
The Multicast Session Context include the group membership (i.e. which UE is belonged to this Multicast group) and multicast flow information. It is possible that multicast flow is removed or added due to the session deactivation and activation. 
MBS Session activation:
The content provider initiates the MBS session activate procedure to activate an MBS session. During this procedure, the MBS session related multicast flow information in UE, RAN, SMF are added. The MBS session state in MB-SMF is set to active state.
MBS Session deactivation:
The content provider initiates the MBS session deactivate procedure to deactivate an MBS session. During this procedure, the MBS session related multicast flow information in UE, RAN, SMF are removed. Except the multicast flow information the MBS session related other information in SMF, MB-SMF are kept and MBS session state in MB-SMF is set as inactive state. The inactive MBS session can be reactivated by the MBS session activate procedure. 
The MBS Session can also be activated due to the incoming MBS data packet, or be deactivated based on an inactivity timer configured by the MB-SMF at the MB-UPF.
[bookmark: _Toc31011438][bookmark: _Toc31176951]Re-activating an MBS sessions after UEs within the MBS session transited to the IDLE state
When no multicast data are transmitted within a multicast session for a certain period, a UE subscribed to a multicast session may become idle. The UE will then be released from the RAN node, and the RAN node may leave the multicast data distribution tree. The AMF and SMF maintain information about the UEs subscription to the multicast group and about multicast QoS flows.
When the MB-UPF detects that multicast data arrive, it notifies the MB-SMF, and the MB-SMF notifies the SMFs that subscribed. For an idle UE within the multicast session, the SMF requests the AMF to page the UE. When the UE transitions to the connected state, a new RAN node may be assigned to the UE.
6.x.2	Procedures
6.x.2.1 MBS session activate procedure
The content provider initiates the MBS session activate procedure to activate an MBS session. During this procedure, the MBS session is changed to active state in MB-SMF and multicast QoS flow related information in SMF and RAN are added.  The MBS session can also be activated from UP.

Figure 6.x.2.1-1: MBS session activate procedure.
1. A Multicast session is established and an MB-SMF is selected as described for solution 3.
2. As part of the multicast session establishment procedure of solution 3, resources to handle the multicast data reception are reserved at the MB-UPF. In preparation for Alternative 2, i.e. clause 6.x.2.1 step 8, the MB-UPF may be configured to report when the first PDU of a Multicast session is received after a configurable period,
3. As described for solution 3, an SMF receives a join request for the multicast session.
4. As described for solution 3, an SMF retrieves information related to that multicast session from the UDR including the MB-SMF ID
5. The SMF subscribes at the MB_SMF to notifications when multicast data are being received, i.e. notifications when the first content of a multicast session is received after a silence period or when the MBS session is to be activated.
6. The MBS session is deactivated as described in subclause 6.x.2.2.
Either step 7 (alternative 1) or step 8 (alternative 2) is executed.
7. The content provider want to activate an MBS session. The content provider sends the multicast session Request to the 5GC via NEF as procedure defined in clause 6.3.2.2.2a.The message includes an existing multicast group ID and also an indication of MBS Session activation. As for the Multicast group configuration procedure, the MB-SMF/MB-UPF allocate the related resource for multicast flow delivery.  
8.  The MBS Session activation can also be triggered from the user plane. 
When the MB-UPF received an MBS Data packet and related MBS Session is in inactivate state, i.e. no DL tunnel info, the MB-UPF notify the MB-SMF of Session activation. Per that indication, the MB-SMF can activate the MBS session.
The difference between the CP/UP MBS session activate is that:
· In the UP session activate case, the multicast QoS flow information reuse the previous multicast QoS flow information stored at the MB-SMF/MB-UPF.
· In the CP session activate case, the multicast QoS flow information use the information provided by the content provided in the step 1.     
9.  Using the multicast group ID the MB-SMF determines the affected SMF(s) (i.e., the serving SMFs for the group member UE associated PDU sessions). 
The MB-SMF sends the MBS session activation request (multicast group ID, QoS flow information) to all affected SMF(s).
    10.   After receives the MBS session activate request, based on the multicast group ID, the SMF identifies the related UE and its associated PDU session. 
For each identified UE, if multicast resources were not allocated, the SMF adds the mapped QoS flow to the associated unicast PDU session and invokes the Namf_N1N2MessageTransfer service (N2 SM information (PDU Session ID, Multicast Context ID), N1 SM container (PDU Session Modification Command (PDU Session ID, multicast information ([Multicast Context ID], multicast address)). If the associated PDU session is deactivated, the associated PDU session need to be activated. 
If the related UE is in CM-IDLE state, step 11 to step 13 apply.
11-12. As the UE is in CM-IDLE state, the AMF pages the UE via RAN within Registration Area. 
NOTE: 	Depending on paging procedures introduced in 3GPP RAN WGs: To save radio resource usage, the SMF can indicate multicast group ID to AMF to enable it triggers group paging. In that case RAN ignores duplicated group paging request receives from AMF(s). 
13.   Upon reception of paging request, the UE initiates the Service Request procedure to change to CM-CONNECTED state. 
14.    For each related UE, the 5GC handling is same as for the UE joining the MBS Session defined in the clause 6.3.2.1. This includes the case multicast flow is transferred via MBS session or via PDU Session. 
6.x.2.2 MBS session deactivation procedure
The content provider initiates the MBS session deactivate procedure to deactivate a MBS session. During this procedure, the MBS session is changed to inactive state and related multicast QoS flow information in UE and RAN, SMF are removed. The multicast group membership information in SMF, MB-SMF, and UDR are kept. The inactive MBS session can be reactivated by the MBS session activate procedure later. The MBS session can also be triggered to deactivate from UP.  

Figure 6.x.2.2-1: MBS session deactivate procedure.
1. A Multicast session is established and an MB-SMF is selected as described for solution 3.
2. As part of the multicast session establishment procedure of solution 3, resources to handle the multicast data reception are reserved at the MB-UPF. In preparation for Alternative 2, i.e. clause 6.x.2.3 step 8, the MB-UPF may be configured to report when the first PDU of a Multicast session is received after a configurable period,
3. As described for solution 3, an SMF receives a join request for then multicast session.
4. As described for solution 3, an SMF retrieves information related to that multicast session from the UDR including the MB-SMF ID
5. The SMF subscribes at the MB_SMF to notifications when multicast data are being received, i.e. notifications when the first content of a multicast session is received after a silence period or when the MBS session is to be deactivated.
Either step 6 (alternative 1) or step 7 (alternative 2) is executed.
6.	The content provider want to deactivate a MBS session. The content provider sends the multicast session Request to the 5GC via NEF as procedure defined in clause 6.3.2.2. The message includes an existing multicast group ID and also an indication of MBS Session deactivation. Similar as the Multicast group configuration procedure, the MB-SMF/MB-UPF release the allocated resource for multicast flow delivery which includes the multicast QoS flow information.  
7.  The MBS Session deactivation can also be triggered to deactivate from the user plane. 
When the MB-UPF detects that the PDU Session has no data transfer for a specified Inactivity period, the MB-UPF reports the session inactivity to the MB-SMF. 
The MB-SMF keeps the multicast QoS flow information stored at the MB-SMF/MB-UPF.  
8.  Using the multicast group ID the MB-SMF determines the affected SMF(s) (i.e., the serving SMFs for the group member UE associated PDU sessions). 
The MB-SMF sends MBS session deactivation request (multicast group ID) to all affected SMF(s). The SMF removes the mapped QoS flow from the associated unicast PDU session.
9.  For each related UE, the 5GC handling is similar as the UE leave the MBS Session defined in the clause 6.3.2.3. This includes the case multicast flow is transferred via MBS session or via PDU Session. The difference is that the multicast group membership information is still kept in the SMF/MB-SMF MBS Session context.
[bookmark: _Toc43297584][bookmark: _Toc43733280][bookmark: _Toc43733520]6.X.2.3	MBS session Reactivation for IDLE UEs 
When no multicast data are transmitted within a multicast session for a certain period, a UE subscribed to a multicast session may become idle. Such a UE needs to be paged when multicast data are again being transmitted and a new RAN node may be assigned to the UE during the idle to connected mode transition.
The reception of multicast data is observed at the MB-UPF and the information that multicast data are received after a silence period is propagated via MB-SMF to all SMFs that handle PDU sessions for UEs that joined the multicast session. SMFs receiving that information request for all PDU sessions related to UEs that joined the multicast session a paging of the UE (downlink data notification).


Figure 6.27.2.4-1: Receiving multicast data while UE is idle
1. A Mulicast session is established and an MB-SMF is selected as described for solution 3. 
2. As part of the multicast session establishment procedure of solution 3, resources to handle the multicast data reception are reserved at the MB-UPF. The MB-UPF is configured to report when the first PDU of a Multicast session is received after a configurable period,
3. As described for solution 3, an SMF receives a join request for the multicast session.
4. As described for solution 3, an SMF retrieves information related to that multicast session from the UDR including the MB-SMF ID
5. The SMF subscribes at the MB_SMF to notifications when multicast data are being received, i.e. notifications when the first content of a multicast session is received after a silence period
6. No Multicast date are received for some time. There is also no other UE activity and UE transitions into IDLE state.
7. Multicast data arrive after a silence period
8. The MB-UPF reports the reception of multicast data to the MB-SMF.
9. The MB-SMF notifies SMFs that have subscribed about the reception of multicast data
10. The SMF sends a Downlink Data Notification towards the AMF for each identified UE within the multicast session.
11. The AMFs receiving the Downlink Data Notification pages the related UE.
12. When the UE becomes connected, a RAN node is selected and the SMF is informed. The RAN node obtains from the AMF information related to the UE that includes information about the multicast sessions that the UE joined. During idle to connected mode transition the SMF detects whether the UE is connecting via a supporting or non-supporting NG RAN node, and configures the UPF and NG RAN accordingly.
13. If the selected RAN node supports MBS and does not yet receive multicast data for the multicast session, it request multicast data transmission from the MB-SMF as described for solution 3.
6.X.3	Impacts on services, entities and interfaces
SMF:
-	The SMF support the MBS Session activate or deactivate procedure.    
MB-SMF:
-	The MB-SMF support the MBS Session activate or deactivate procedure.    
AMF:
-	Upon reception of the Namf_N1N2MessageTransfer service message, if the group member UE in CM-IDLE and if the multicast group ID is included, the AMF may support a new capability to trigger the group paging in a response to the reception of a multicast group ID. 
* * * * End of changes * * * *
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