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Abstract of the contribution: This contribution proposes PDU Session Release Procedure for UE in CM-CONNECTED state.
1. Discussion
The session release procedure is triggered by the UE, the PCF, and the SMF. The SMF sends relevant SM request messages to the AMF, UE and (R)AN. The UE, (R)AN send SM response messages to the SMF. There are two design options for the AMF to release the PDU session context.

Option 1: The AMF understands the SM messages sent from the UE and (R)AN. Then the AMF can collect the SM response messages and send only 1 N11 Message to the SMF to acknowledge the session release in UE and (R)AN.

Option 2: The AMF does not understand the SM messages sent from the UE and (R)AN. The AMF forwards the SM messages to SMF. The SMF collects the session release response message from UE and (R)AN. Then the SMF sends PDU session release confirmation to the AMF.

The main benefit of Option 1 is the saving of some signalling messages between AMF and SMF. However, the implementation of the AMF is more complicated since the AMF has to understand SM messages and has corresponding behaviour. This approach leads to overlapping functionality of AMF and SMF. Thus it is not recommended.

It is proposed to adopt Option 2 to design PDU Session Release procedure.
2. Proposal
* * * Start of first changes * * * 
4.3.4
PDU Session release
Editor's note:
Procedure includes aspects required to support network slicing. TBD if policy interactions equivalent to Gx is to be included or references to TS 23.203 is used (i.e. similar as done in TS 23.401). Procedure should include support for multi-homing PDU session, UL CL PDU session and support for multiple PDU sessions per UE.
4.3.4.1
UE or network requested PDU Session release for Non-Roaming and Roaming with Local Breakout for UE in CM-CONNECTED State
This procedure is used to release a PDU session when the UE is in CM-CONNECTED
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Figure 4.3.4-1: PDU session release procedure triggered by UE, PCF, and SMF for UE in CM-CONNECTED state
​​​​​1.
One of the following triggers for PDU session release requests takes place.

1a. The UE sends to SMF the (N1 SM message) UE Session Release Request. The message includes PDU Session ID. The (R)AN forwards the message over N2 connection. The AMF checks the PDU session ID and forwards the message to the SMF. The forwarded message from the AMF to the SMF includes SUPI and N1 message PDU Session Release Request.

1b. The PCF sends to the SMF the N7 message PCF Session Release Request.

1d. The SMF decides to release a PDU sessions by its own logic, or by taking requests from UE, AN (e.g. congestion report), DN, and UPF.

2.
The SMF interacts with the UPF to release the PDU Context at UPF.

2a.
The SMF sends N4 Message Session Release Request to the UPF. The message includes SUPI or 5G and PDU Session ID.

2b.
The UPF drops any remaining packets of the PDU session to be released and releases the UE’s PDU Context. The UPF then sends an (N4 message) Session Release Response to the SMF.

3. If dynamic policy is implemented, the SMF informs the PCF to perform the PDU-CAN PDU Session Release procedure.

4.
Namf_Message Transfer (SMF): The SMF requests Namf_Message Transfer service of the AMF defined in Clause 5.2.2.4 to sends N1 SM and N2 SM messages to the UE and (R)AN.

-
N1 SM PDU Session Release Request to the UE. The message includes PDU Session ID(s) and cause code(s)).

-
[Conditional] N2 SM PDU Session Release Request to the (R)AN if the PDU session has been activated. The message includes PDU Session ID(s)). 

5.
The AMF transfers the message received from the SMF to (R)AN in Step 4 via N2 connection. 

6.
Depending on message received from the AMF in Step 5, the (R)AN shall perform the following actions.

- 
If (R)AN receives N1 SM PDU Session Release Request only, the (R)AN forwards this message to the UE. 

-
If (R)AN receives N1 SM PDU Session Release Request and N2 SM PDU Session Release Request, the (R)AN performs RRC Connection Reconfiguration with the UE. During this procedure, the (R)AN forwards the N1 SM message PDU Session Release Request to the UE; the (R)AN and UE release radio resource for the released PDU session(s). The UE and AN release the PDU session context.

7a.
[Conditional] If the (R)AN receives N2 SM PDU Session Release Request in Step 5, the (R)AN sends to SMF an N2 SM PDU Session Release Response via the AMF. The message includes PDU session ID(s).

7b.
[Conditional] The AMF sends N11 Message to forward the N2 SM PDU Session Response to the SMF. The message include SUPI and N2 SM PDU Session Response received from the (R)AN.

8a.
The UE receives the N1 SM message PDU Session Release Request in Step 6, the UE releases the resources serving the released PDU sessions and deletes the PDU session context. The UE sends N1 SM PDU Session Release Response to the SMF. The message includes PDU Session ID(s). The (R)AN transfers this message to the AMF via N2 connection. 

8b.
The AMF sends N11 Message to forward the N1 SM PDU Session Release Response received in Step 8a to the SMF. The N11 Message includes SUPI and N1 SM PDU Session Release Response received in Step 8a.

9.
Nsmf_ PDU Session Event Report Notification (AMF): After receiving messages in Step 7b and 8b, the SMF sends (N11 Message) PDU Session Event Report Notification as defined in Clause 5.2.8.1 to the AMF; the event trigger is PDU session release.

The SMF and AMF delete their PDU session context of the released PDU session.

* * * End of Changes * * * 
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5.N2 Message 
(1) N1 SM PDU Session Release Request to UE;
(2) N2 SM PDU Session Release Request to AN if PDU session is activated.
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(2) N2 SM PDU Session Release Request to AN if PDU session is activated.
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