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Abstract of the contribution: This contribution proposes PDU Session Release procedure.
This contribution is very near from the LGE contribution. Both shall be merged
Discussion

This contribution is very near from the LGE contribution. Both shall be merged. The initiator of this work is LGE
Main deltas highlighted with revision marks

Points to be discussed during the meeting (after the Tdoc presentation)
1) Q: One thing that is not clear is the scenario of delayed release (I.e. After the UE performs SR). What is the use case? 
A: The delayed release would be for the case where SMF upon notification of a TAU would decide on a change of PDU session anchor ( SSC mode 2/3 ) and would want to notify the UE at once for the new PDU session to be established ASAP.  This is questionable!!
 
2) Q : I don’t understand the need for step 9
A: The question is on when AMF knows that the PDU session is effectively released. Sending the NAS message to the UE is not a proper criteria as the message may be lost and SMF would need to repeat. So even if it looks less efficient, I prefer to keep step 9
Proposal

Add the following to the TS 23.502.

* * * * Start of 1st Change All text is NEW* * * * 
4.3.4.1
General

The PDU session release procedure is used to release all the resources associated with a PDU session, including: 
· The IP address/Prefixes allocated for an IP-based PDU session ;  this may include the release of multiple Prefixes in case of Multi-homing (as defined in 23.501 [xx])
· Any UPF resource (including N3/N9 termination) that was used by the PDU session..
The SMF takes care to notify any interested entity: PCF, DN (e.g. when DN authorization has taken place at PDU session establishment), etc… of a PDU session release.
4.3.4.2
UE or network requested PDU Session release for Non-Roaming and Roaming with Local Breakout
Figure 4.3.4.2-1 captures both the UE requested PDU session release procedure and the network requested PDU session release procedure. The procedure allows the UE to request the release of one PDU session. The procedure also allows the SMF or PCF to initiate the release of a PDU Session. In the case of LBO, the procedure is as in the case of non-roaming with the difference that the SMF, the UPF and the PCF are located in the visited network.
NOTE 1:
The SMF requests to AMF in this procedure contain information allowing the AMF to know which PDU session of which UE is the target of the SMF request, as well to determine to which access the procedure applies in case the UE is simultaneously connected over both a 3GPP access and a Non 3GPP access.

Editor's Note:
Further studies are needed to determine the nature of the information allowing the AMF to know which UE is the target of the SMF request as well to determine which access towards the UE to use

Editor's Note:
Alignment of message naming with the procedures for PDU session establishment is needed
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Figure 4.3.4.2-1: UE or network requested PDU Session release for non-roaming and roaming with local breakout
1.
The procedure is triggered by one of the following options:
1a.
The UE initiates the UE requested PDU Session release procedure by the transmission of a SM PDU Session Release Request (PDU session identity) message. This message is relayed to the SMF corresponding to the PDU session identity via N2 and the AMF. 
NOTE X:
Depending on the access type, when the UE is in CM-IDLE state, the UE may trigger a Service Request procedure before being able to release the PDU session.
1b.
The PCF may initiate the PDU-CAN Session modification procedure to request the release of the PDU session.

1c.
The SMF may decide to release a PDU session e.g. based on a request from the DN (cancelling the UE authorization to access to the DN) or based on a request from the UDM (subscription change) or from the OCS. The release procedure also may be triggered based on locally configured policy (e.g. the release may be related with the application of SSC mode 2/mode 3 related procedures).


If the SMF receives one of the triggers in step 1a ~ 1c, the SMF starts PDU Session release procedure.
2.
The SMF releases the IP address / Prefix(es) that were allocated to the PDU session and releases the corresponding User Plane resources:

2a.
The SMF sends N4 Session Release Request (N4 Session ID) message to the UPF. The UPF shall release all tunnel resource and contexts associated with the N4 Session.

2b.
The UPF acknowledges the N4 Session Release Request by the transmission of a N4Session Release Response (N4 Session ID) message to the SMF.

NOTE X:
If there are multiple UPFs associated with the PDU session, the Session Release Request procedure (steps 2a and 2b) is done for each UPF.

3.
If Dynamic PCC applied to this session the SMF initiates the PDU-CAN session termination procedure.


If it is the last PDU session it is handling for the UE the SMF releases the association with the UDM.
4.
The SMF creates a N1 PDU Session Release Command message (PDU Session ID, Cause). The Cause may indicate a trigger to establish a new PDU session with the same characteristics (e.g. when procedures related with SSC mode 2 are invoked, 
NOTE X: SSC mode 2 is defined in TS 23.501 [2] clause 5.6.9   

If the UP connection of the PDU session was active, the SMF creates also a N2 request to release the AN resources associated with the PDU session (N2 resource release request). The SMF sends an N11 message to the AMF (N2 resource release request, N1 SM Container (PDU Session Release Command), Release Indication (PDU session Id)) message to the AMF. The Release Indication indicates to the AMF whether the PDU session Id may be released immediately..

5.
If the UE CM state in the AMF is CM-IDLE state and SMF has indicated that the PDU session Id may be released immediately, steps 5 to 7 are skipped but the AMF stores that the PDU session Id is now released. 
NOTE X: The UE and the 5G Core will get synchronized about the status (released) of the PDU session at the next Service Request procedure.


If the UE CM state in the AMF is CM-IDLE state but there is no indication that the PDU session Id may be released immediately, the AMF initiates the network-triggered Service Request procedure to put the UE in CM-CONNECTED mode

When the UE is in CM-CONNECTED state, then the AMF sends a N2 Request (N2 resource release request possibly received from SMF, NAS message from SMF) message to the (R)AN. 
6.
If the AN has received a N2 resource release request, it may issue AN specific signalling exchange with the UE to release the AN resources related with the PDU session. In the case of a 3GPP RAN an RRC Connection Reconfiguration may take place with the UE releasing the RAN resources related to the PDU Session. 

The AN sends to the UE any NAS message it has received from the AMF. 

The UE acknowledges the PDU Session Release Command by sending a PDU Session Release Ack message via NAS SM signalling sent over the AN.

7.
The (R)AN acknowledges N2 resource release Request by sending a N2 resource release Ack (NAS message) message to the AMF.

8.
The AMF sends an N11 Acknowledgement to acknowledge the SMF request in step 4.. 
9. 
The SMF indicates to the AMF that the PDU session Id is to be released immediately if it had not indicated this before 
10.
The AMF and SMF shall remove all contexts associated with the PDU Session.

NOTE X:
The order with which SMF releases the resources may be implementation dependant.
4.3.4.3
UE or network requested PDU Session release for Home-routed Roaming
This procedure is used in case of home-routed roaming scenarios.
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Figure 4.3.4.3-1: UE or network requested PDU Session release for home-routed roaming
1.
The procedure is triggered by one of the following options:
1a.
As in step 1a of clause 4.3.4.2 with the addition that the V-SMF sends a N Release PDU Session Request (Subscriber Permanent Identity, PDU Session ID, NAS message from the UE) message to the H-SMF.

1b.
This step is the same as step 1b in clause 4.3.4.2.
1c.
This step is the same as step 1c in clause 4.3.4.2.

1d.
The V-SMF may decide to release the PDU session

If the SMF receives one of the triggers in step 1a ~1d, the H-SMF starts PDU Session release procedure.
2-3.
These steps are the same as steps 2-3 in clause 4.3.4.2. The SMF is the SMF in HPLMN
4.
The H-SMF sends Release PDU Session Command (Subscriber Permanent Identity, PDU Session ID, NAS message) message to the V-SMF.

5.
The V-SMF releases the corresponding User Plane resources. This includes the same procedure than in step 2-3 but controlled from the SMF in VPLMN 
6-12.
These steps are the same as steps 4-11  in clause 4.3.4.2.
13.
The V-SMF sends Release PDU Session Confirm (Subscriber Permanent Identity, PDU Session ID) message to the H-SMF. The H-SMF shall remove all contexts associated with the PDU Session.

* * * * End of Changes * * * *
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