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Abstract of the contribution: This contribution proposes session connection state management procedures to support indualvidual session activation and deactivation.
1. Discussion
This paper proposes session connection state management procedures to Clause 4.2 of TS 23.501, “Session Management states model”
2. Proposal
It is proposed to add the following text to the TS 23.502.
* * * Begin of Changes * * * all new texts
4.2.x
PDU Session Connection State Transition

4.2.x.1
Session-IDLEState Transition 
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Figure 4.2.x.1-1: Session-IDLE state transition procedure triggered by UE, AN or SMF
1.
One of the following triggers for Session Connection State Transition procedure takes place.

1a. The UE decides to initiate a session-IDLE state transition procedure: the UE sends to the SMF a Session-IDLE request. The message includes the UE Temp ID, Session ID(s), and Session-IDLE state. A special value of Session ID (e.g. wildcard) means all the PDU sessions shall be in Session-IDLE state..
1b. The AN monitors PDU session activities of all PDU sessions. If the AN detects no UL and DL packets  within Session Inactive Timer set by SMF during Session Establishment procedure in Clause 4.2.1, the AN sends to SMF the Session-IDLE State Transition request, which requests to set Session-IDLE state for a single or multiple PDU sessions. The message includes the UE Temp ID, and Session ID(s), AN ID. A special value of Session ID (e.g. wildcard) means all the PDU sessions being served by the same AN shall be in Session-IDLE state.


Alternatively, due to O&M intervention, the AN sends to the SMF request to change the session connection state to Session-IDLE.

1c.
Due to O&M intervention, the SMF decides to change the session connection state to Session-IDLE.

2. UPF context update:
2a.
The SMF requests the UPF to release NG3 information of AN from the UE’s PDU session context in UPF, including the tunnel endpoint ID of AN and the AN IP address.

2b. The UPF responds to SMF to confirm the completion of UE Context Update request.

3.
The SMF uses “NG2 Message Transfer” service provided by the AMF to send to the AN the message Session-IDLE Transition Request. The message includes UE Temp ID, Session ID(s) and Session-IDLE state. The “NG2 Message Transfer” service is described in TS 23.502, Clause X.Y.Z.
4.
The AN and UE perform RRC Connection Reconfiguration procedure to release allocated resouces for the session(s).

Editor’s Note: It is up to RAN groups to specify further details of this step.

5. 
The AN releases contexts of the PDU session(s) and then sends to the SMF Session-IDLE Transition Response message to confirms the completion of Session-IDLE state transition in the UE. The message includes the UE Temp ID and Session ID. 
6. 
The SMF sets the session connection state of the UE context to the Session-IDLE.

Editor’s Note: It is FFS whether the PCF should be involved during the session connection state transition procedures.

4.2.x.2
Session-ACTIVE State Transition Triggered by UE 
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Figure 4.2.x.2-1: Session-ACTIVE State transition procedure triggered by UE

1.
The UE sends to the SMF the Session-ACTIVE request. The message includes the UE Temp ID, Session ID(s), and Session-ACTIVE state. A special value of Session ID (e.g. wildcard) means all the PDU sessions shall be in the new Session-ACTIVE state.

2.
The SMF uses “NG2 Message Transfer” service provided by the AMF to send to the AN Session-ACTIVE Transition Request. The message includes UE Temp ID, Session ID, new Session-ACTIVE state, and NG3 connection information. The “NG2 Message Transfer” service is described in TS 23.502, Clause X.Y.Z.
3.
The AN and UE perform RRC Connection Reconfiguration procedure. 

The AN assigns radio resources to serve the PDU session according to the QoS profile. If the QoS profile requires admission control, the AN performs admission control. In case the radio resources are not enough to support the PDU session, the AN informs the UE to release the PDU session.

If the AN can support the PDU session, the RRC Connection Reconfiguration message sent from the AN to the UE indicates radio resource allocation. The UE sets the session connection state to Session-ACTIVE.
Editor’s Note: It is up to RAN groups to specify further details of this step.

4. 
The AN sends to the SMF the message Session-ACTIVE Transition Response. The message includes the UE Temp ID and Session ID. The AN notifies either the successful completion of Session-ACTIVE state transition or a cause code, e.g. lack of radio resources for to support the PDU session.

5.
If in Step 4, the AN notifies successful completion of Session-Active state transition, the SMF requests the UPF to update the UE context. Otherwise, Steps 5a and 5b are skipped.
5a.
The SMF requests the UPF to update NG3 information of AN from the UE’s PDU session context in UPF, The message include UE Temp ID, Session ID, and NG3 information, including the tunnel endpoint ID of AN and the AN IP address.

5b. The UPF responds to the SMF to confirm the completion of UE Context Update request.

6. 
Based on the message received from the AN in Step 3, the SMF sets the session connection state in the UE context accordingly.
-
If the session connection state transition is successful, the SMF sets the session connection state to the Session-ACTIVE.

-
If the session connection state transition is unsuccessful (the AN cannot support the PDU Session), the SMF initiate Session Release procedure as specified in Clause 4.2.3.
Editor’s Note: It is FFS whether the PCF should be involved during the session connection state transition procedures.

4.2.x.3
PDU Session-ACTIVE State Transition Triggered by UPF
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Figure 4.2.x.3-1: PDU Session-ACTIVE State Transition Triggered by UPF request

Pre-condition: The session connection state is currently in Session-IDLE state. The UPF does not maintain NG3 tunnel information of AN in the UE context.
1.
The UPF receives a DL packet from DN. The packet is buffered in UPF.

2.
The UPF requests SMF to provide the NG3 tunnel information of the AN. 

3.
The SMF sends a Session-ACTIVE Transition request by using “NG2 Message Transfer” service provided by the AMF described in TS 23.502, Clause X.Y.Z.
4a. The AMF checks the UE’s CN connection state. If the UE is in CN-CONNECTED state, Step 4b is skipped.
4b. (Optional) The AMF performs UE Paging procedure according to TS 23.502, Clause X.Y.Z. This step may involve UE Context Handover procedure if UE is served by a new AN.

If the paging failed, a cause code is sent to the SMF. Steps 5 to 8 are skipped. The UPF drops the packet.
5.
The AMF forwards the Session-ACTIVE Transition Request from the SMF to the AN.

6.
The AN performs RRC Connection Reconfiguration with the UE for the PDU session. 
The AN assigns radio resources to serve the PDU session according to the QoS profile. If the QoS profile requires admission control, the AN performs admission control. In case the radio resources are not enough to support the PDU session, the AN informs the UE to release the PDU session.

If the AN can support the PDU session, the RRC Connection Reconfiguration message sent from the AN to the UE indicate radio resource allocation and a cause code. The UE reads the cause code and sets the session connection state to Session-ACTIVE.

Editor’s Note: It is up to RAN groups to specify further details of this step.

7.
The AN sends to the SMF the message Session-ACTIVE Transition Response. The message includes the UE Temp ID and Session ID. The AN notifies either the successful completion of Session-ACTIVE state transition or a cause code, e.g. lack of radio resources for the PDU session.
8.
The SMF updates Session Connection State of UE PDU conext.
-
If the SMF receives a cause code from the AMF in Step 4 or a cause code from Step 7, the SMF initiates Session Releases procedure in Clause 4.2.3 of TS 23.502.  
-
If the SMF receives acknowledgement in 7, the SMF sets the session connection state to Session-ACTIVE.
9.
The SMF send the Get UE Context Update response to the UPF, which includes UE Temp ID, Session ID, and NG3 connection information of AN (including Tunnel Endpoint ID of AN and AN’s IP address).

10.
The UPF sends DL packets to the UE.
Editor’s Note: It is FFS whether the PCF should be involved during the session connection state transition procedures.

* * * End of Changes * * * 
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