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Abstract of the contribution: This contribution proposes a new solution for MBS session deactivation and activation
Discussion
MBS feature is introduced to support both multicast requirements/use cases for CIoT, Public Safety, V2X etc., and dedicated broadcasting requirements/use cases. For some use case, e.g. CIoT, V2X, there is not always consecutive downlink data sent to the UE, like TV service; while discontinuous even infrequent downlink data sent to the group of UE. 
Since we assume the MBS data is sent to the UE in connected mode, during the period of no downlink data for this MBS session, UE could go into idle or inactive state for power saving, and the network could release the AN resource for the MBS Session. That is the similar way as unicast PDU Session deactivation/activation.
Therefore, this contribution proposes to introduce MBS session deactivation/activation, then UE can go into idle state if MBS session is deactivated.

Meanwhile, if the MBS session is deactivated, how to trigger MBS activation is discussed in this contribution. As unicast PDU Session, when downlink data arrives to 5GS, per UE paging is performed for network to activate the corresponding PDU Session. For MBS, since the downlink data is per multicast group data, group-based paging is proposed to avoid impact on other UEs.
Proposal

It is proposed to include the following solution in TR 23.757.
* * * Start of change * * * 

5
Key Issues

5.1
Key Issue #1: MBS session management

5.1.1
Description

To transfer the service data flow of multicast and broadcast communication services, MBS sessions need to be established and maintained. This key issue will study the following aspects:

-
When and how to trigger the establishment of an MBS session?
-
When and how to trigger deactivation/activation of an MBS session?
-
Which network function(s) is/are responsible for establishing and maintaining the MBS session (including interaction between 5GC and 3rd party)?

-
Which information/parameters are used to establish an MBS session (e.g., session related IDs, QoS information, broadcast service area or multicast service area, etc.)?

-
Which information is provided to the gNB when a UE joins a MBS multicast Session? How does the gNB associate the UE with the established MBS multicast session?

-
Which information/parameters can be updated for an established MBS session (e.g. QoS information, broadcast service area or multicast service area, etc.)?

-
Which network function(s) is/are responsible for determining the broadcast service area or multicast service area used for MBS sessions? How is the broadcast service area or the multicast service area determined (e.g. pre-defined, determined during an on-going MBS session, etc.)?
* * * Second of change * * * (all texture are new)
6.X
Solution #X: MBS session deactivation and activation
6.0
Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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6.x.1
Functional description
The procedure for MBS session deactivation and activation is similar with unicast PDU Session deactivation and activation.

MBS Session deactivation: 

SMF can determine the UP connection of the MBS Session will be deactivated in case of no downlink data to be transmitted. The UPF notifies the SMF detection of MBS session inactivity. SMF sends N4 session modification to UPF. SMF sends N2 message transfer to AMF requesting deactivating the MBS session. If the N2 context is per UE configured, then the SMF also needs to send the list of UE information associated with the MBS session. The AMF sends N2 MBS Session release to release the AN context for associated UEs for this MBS Session. And the NG-RAN releases AN resource for this MBS Session.
MBS Session activation:    
SMF can trigger MBS Session activation using procedure similar with the procedure of Network Triggered Service Request in clause 4.2.3.3 of TS 23.502. 
When the downlink data arrives to the UPF, the UPF notifies SMF the downlink data arriving for the MBS Session. The SMF determines the list of UEs associated with this MBS Session, and sends N2 message transfer to the AMF indicating the to be activated MBS Session and the list of UE information.
The AMF determines the list of UE to be paged in one Registration Area, i.e. the UEs which are in the UE list received from SMF and which are registered in the Registration Area. The AMF send a paging request message to the NG-RAN node(s) belonging to this Registration Area, including paging information (UE ID, UE DRX cycle) of the determined list of UEs.

NG-RAN pages the UEs as existing paging mechanism.

When UE receives the paging message, the UE initiates Service Request procedure and SMF activates the MBS session.

6.x.2
Procedures
6.x.2.1   MBS session deactivation
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Figure 6.x.2-1: call flow for MNS Session deactivation
 1. SMF determines to deactivate the MBS Session there is no data or no UE for the MBS Session. The methods for SMF to determine to deactivate:

- Receiving indication from the UPF there is no data receives for the MBS Session.

2. The SMF initiates an N4 Session Modification procedure indicating the need to remove AN Tunnel Info for N3 tunnel of the corresponding MBS Session.
3. The SMF sends N2 message to the multicast-involved NG-RAN to notify the release/deactivation of the MBS Session, involving MBS Session ID, list of UEs, N2 SM Information.

4. The AMF sends the N2 MBS Session Release Command including N2 SM information received from the SMF via N2 to the NG-RAN.

5. NG-RAN release AN resource for the MBS Session.
6. The NG-RAN acknowledges the N2 MBS Session Resource Release Command to the AMF including N2 SM Resource Release Ack.

9. The AMF invokes the MBS session context update service operation to acknowledge the service.

6.x.2.2
MBS session activation
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Figure 6.x.2-2: Call flow for MBS Session deactivation
1-2. When a UPF receives downlink data for a MBS session and there is no AN Tunnel Info stored in UPF for the MBS Session, UPF sends data notification to the SMF, including MBS session ID.
3. The SMF derives the involved UEs (i.e. the UEs with an established PDU session associated with this MBS session ID) according to the stored MBS SM context information. The SMF determines the AMFs and send N2 message transfer to the AMF including the MBS Session ID and the list of UE ID (i.e. SUPI).

4. The AMF determines the list of UE to be paged in one Registration Area, i.e. the UEs which are in the UE list received in step 3 and which are registered in the Registration Area. The AMF send a paging request message to the NG-RAN node(s) belonging to this Registration Area, including paging information (UE ID, UE DRX cycle) of the determined list of UEs.

5. The NG-RAN pages the UEs according to the received paging information in step 4 (i.e. list of UE ID and UE DRX cycle).

6. The UE in IDLE state trigger Service Request procedure to activate the MBS session.
6.x.3
Impacts on services, entities and interfaces
UPF:

· Send N4 MBS session ID to SMF when receiving downlink data.

SMF:

· Derives list of UEs which has established PDU Sessions associated with the MBS session and sends to the AMF;
AMF:
-   determines the list of UEs to be paged in one Registration Area and send the list of UEs information to the NG-RAN belonging to the Registration Area.

NG-RAN:

-   Receiving paging information for the list of to be paged UE in the paging request message, and pages the UE.

UE:

-  No impact.
* * * End of changes * * * 
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